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LAURILLARD Jean-Marc

From: JIO Raymond
Sent: Monday, 24 October 2011 9:12 AM
To: LAURILLARD Jean-Marc
Subject: Noise level produced by the Motors and Agitators of Andritz BFP for your info.

 

 

 

  

“The noise from motors for BFP and Agitator is between 40-60 dB.  Normally, noise from the high pressure water is 
louder than the motor's.” 

 

Regards, 

Graham Cartwright 

Environment & Process 

Sales Engineer 

Andritz Pty Ltd 

21 Kalinya Close 

Cameron Park NSW 2285 

AUSTRALIA 

Tel Direct: +61 2 4914 4022 

Fax: +61 2 4955 3788 

Mob: +61 (0)400904573 

graham.cartwright@andritz.com 

www.andritz.com 
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PPS Before Commissioning Startup Check list 
 

S/no Description Checked Remarks 
00 Machines   Leveling  On Front discharge roller and 

Backend roller. 
 

00 Drive motors rotation View on the gearbox shaft. 
Inner Belt motor – Clockwise 
Outer Belt motor – C/Clockwise 

 

01 Filter Belt Rollers & Bearings 
 

Rollers alignment & Rollers 
coasting. 

 

02 Top Inner Belt Tracking 
system functional.  
 

Tracking Bellow Sliding 
movement or any damage 

 

03 Bottom Outer belt tracking 
system tracking functional 

Tracking  Bellow  
Sliding movement or any 
damage 

 

04 Top belt wash water box zone Nozzles any blockage after 
water pressure tested 
          

 

05 Bottom belt wash water box 
zone 

Nozzles any blockage after 
water pressure tested 
           

 

07 Inner belt discharge roller 
Doctor Blade 

Any damage  

08 Outer belt discharge roller 
Doctor Blade. 

Any damage  

09 Inner belt left / Right 
tensioning cylinder 

Any  Air pressure lost when Belt 
tensioning ,any seal leaking or 
air leak out from the air exhaust 
silencer   

 

10 Outer belt left / Right 
tensioning cylinder 

Any  Air pressure lost when Belt 
tensioning , seal leaking or air 
leak out from the air exhaust 
silencer  

 

11 Inner drive motor gearbox 
Outer drive motor gearbox 

Gear oil level, if machines long 
storage, gearbox oil need to be 
change. 

 

 

12 Filter Belts Wash water pump 8 bar. Wash water working 
pressure. ( Inner & Outer ) 

 

 

 By: TBH        
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Lanyard 
switch 

XY2CH13270 131147721

Proximity 
switch

XS4P18MB230K 131695246

Pressure 
switch

PM11-SC 131509858

High 
pressure 
switch

PM11-SC 132175870

Level 
Switch

FTL50-
IGR2AA4G7A

131990383
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SEPARATION TECHNOLOGIES
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Sludge is fed and uniformly distributed in the gravity zone; sol-
id / liquid separation is mainly caused by gravity and rows of
baffles turning the sludge over.
The wedge zone constitutes the first pre s s u re stage and is
f o rmed by the converging of the upper and lower belts causing
a progressive pressure increase.
In the low-pre s s u re dewatering zone, the pre s s u re on the
sludge cake is increased. Sludge pressed between the two
belts is dewatered by evacuation of water through the upper
belt which applies a pre s s u re (depending on tension and radius)
t o w a rds the inner part of the rollers that offers approx. 70%
open area.
In the “S” press zone, the cake is submitted to a higher pre s s u re
in order to obtain the maximum final dryness. Both belts and
cake pass over several rollers whose diameter pro g re s s i v e l y
decreases.
The sturdy construction of the PowerPress makes it possible to
obtain pre s s u res of up to 1.2 bar (PPS 2000) in continuous
operation due to a belt tension of max. 9.5 N/mm.
The press cake is removed from the filter belts by a wear resis-
tant scraper.
The belts are then cleaned with two washing spray ramps with
nozzles. Cleaning brushes operated by a hand wheel can be
offered as an option. 

The belts are made of polyester with coated clipper seam.

PPG

The belts are driven by a motor directly connected to two rub-
ber coated rollers. Tightening is ensured by a jack with pre -
inflated bellow requiring no air supply. A mechanical tracking
system avoids uncontrolled deviations of the belt.

PPE – PPS

The belts are driven by a drive roller equipped with a motor. The
speed is adjusted by a frequency converter via a potentiome-
ter.
Each belt is tensioned by one belt tightening roller with 2 pneu-
matic cylinders. 
A swivelling regulating roller is provided for each belt in ord e r
to prevent it from running off centre and automatically regulat-
ed by a pneumatic system (belt tracking device with two air
spring bellows, automatic control unit to regulate the amount of
a i r, and feeler plate which transmits the position of the belt to the
regulator).
Inductive switches can stop the PowerPress avoiding any dam-
age of the belts.

Operating principle

PowerPress : a new generation of belt filter presses
ANDRITZ is setting new standards in dewatering technology with the

new PowerPress series which was designed to increase the pressure

potential and the active filtration area for maximum dryness. High

quality of manufacture and a stainless-steel finish fulfil the most

stringent requirements of municipalities as well as industries.
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Construction

Heavy-duty bearings
ensuring minimum mainte-
nance re q u i rement and
extremely long life.

S t u rdy tensioning
device with air cylinder
ensuring the full transmis-
sion of power.

Belt tracking actuated
by air bellows for precise belt
guidance and position sensor.

S u p p o rt ribs in the
gravity dewatering and
wedge zones for maximum
free filtration area.

L a rge draining ro l l e r s
designed with welded pro f i l e s
for maximum drainage capac-
i t y.

Large perforated rollers
for efficient dewatering and
c a reful pre s s u re boosting.

A series of small addi-
tional rollers to optimise the
sludge dryness after dis-
charge on PPS.

7

6

5

4

3

2

1

The frame of the PowerPress is made of stainless steel.

The rollers of the PPG are made of stainless steel are wear protected by a rubber coating (driving roller). The axles are
made of stainless steel.
The rollers of the PPE and PPS are supported by self-aligning roller bearings coated with either rubber or Rilsan, except
the profile rollers only made of stainless steel.

Removable side protections (in accordance with EU directive) allowing a quick access to the various elements of the
PowerPress can be offered as an option.
A capsulation can also be supplied as an option.

1

2 4

3

5

6

7
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Types

C.71.ppr.e.02.05

Main applications
Dewatering of municipal and industrial sludge.

The PowerPress can be easily combined with a gravity belt thickener to treat low concentrated sludge (stac-
ked or in-line design).

The best technical solution for larg e
municipal and industrial sewage treat-
ment plants:
• highest dewatering performance

due to extra-long gravity, wedge
and press zones with pressure
boost to 1.2 bar

• available with 9 or 11 rollers + pos-
sible additional pressing roller

Available belt widths (m): 1 to 3

Sludge dewatering in small to medium-
sized sewage treatment plant:
• high throughput and cake dryness

(wedge and press zones), pressure
boost to 0.8 bar

• ease of handling and maintenance
using rugged bearing and roll
assemblies

• the best ratio performance/price
Available belt widths (m): 1 to 2

The economical solution for sludge
dewatering in small sewage treatment
plants:
• compact design for small foot print
• clean, low-odour operation due

to closed frame
• simple and robust design
Available belt width (m): 1

PowerPress SPowerPress EPowerPress G

France
ANDRITZ SAS, Vélizy-Villacoublay
Phone +33 1 39 26 05 50
Fax +33 1 39 26 05 60
E-mail: environ.fr@andritz.com

United Kingdom
ANDRITZ Ltd, Newcastle-under-Lyme
Phone +44 1782 56 5656
Fax +44 1782 56 6130
E-mail : environ.uk@andritz.com

USA - Canada
ANDRITZ-RUTHNER, Inc., Arlington (TX)
Phone +1 817 465 5611
Fax +1 817 468 3961
E-mail : environ.us@andritz.com

For a comprehensive list of our offices all over the world or information about our products and
services, please refer to our web site www.andritz.com/ep

China
ANDRITZ Technologies Ltd, Foshan 
(Guangdong Province)
Phone +86 757 829 69 228
Fax +86 757 829 69 208
E-mail : environ.cn@andritz.com

Singapore
ANDRITZ SINGAPORE Pte Ltd, Singapore
Phone +65 6863 4465
Fax +65 6863 4482
E-mail : separation.sg@andritz.com

Russia
ANDRITZ Rep. Office, Moscow
Phone +7 095 956 3836, Fax +7 095 956 9087
E-mail : separation.ru@andritz.com

Brasil
ANDRITZ SEPARATION Industria e Comercio de
Equipamentos de Filtracao Ltda, Pomerode
Phone +55 47 387 8240, Fax +55 47 387 8440
E-mail : filtration.bra@andritz.com

South Africa
ANDRITZ Pty Ltd, Edenvale
Phone +27 11 454 3350, Fax +27 11 454 3381
E-mail : environ@andritz.com

Austria (HEAD OFFICE)
ANDRITZ AG, Graz
Phone +43 316 6902 2318
Fax +43 316 6902 463
E-mail : separation@andritz.com
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110 - 160

3.2 - 4.6

14 - 16

150 - 200

3 - 4

23 - 25
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PPS Machines 

Auto start sequences 
 

1. Compressor and/or air supply valve ‘ON’   
( Note : Air Pressure must be always above 3 bar working air pressure 
on Line . If Not Air Pressure switch will cut-off drive motor) 

2. Conveying system. 
3. Wash water pump and/or wash water valve. 
4. PPS drive motor. 
5. Flocculation Tank agitator motor ( Mixer ) 
6. Sludge & Poly pump 

  
  Auto Stops sequences 
 

1.  Sludge & Poly pumps stop. 
    2    Flocculation Tank agitator motor ( Mixer ) stop. 
    3.  PPS  (delayed X – time to empties and  washing the belt ~ 10min) 

4.   Wash water pump and/or wash water valve. after step 3 delay 10min 
5.  Conveying motor ,( if any ) delay 5min stop. 
6.  Compressor and/or air supply valve “OFF”   
 
 
Note :The above mention step procedure control logic need to be  
delay 5 sec than start on next step. 
 

BY TBH 
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.   
 
Only PDL & PPS Machines 

For the Auto Start sequences 
 

7. Compressor and/or air supply valve ‘ON’ 
8. Conveying system. 
9. Wash water pump and/or wash water valve . 
10.PPS drive motor . 
Sludge & Poly pump 

  
Auto Stops sequences: 
 
    1.  Sludge & Poly pumps 
    2.  Flocculation Tank agitator motor (Mixer) 
    3   PDL (delayed X – time to empties and wash the belt) 
    4.  PPS (delayed Y after PDL – time to empties it) 
    5.  Wash water pump and/or wash water valve 

6.  Conveying system 
7.  Compressor and/or air supply valve 

 
 
 
 
BY TBH 

 

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 30 of 2457



Instruction for Installation of PPS/PPE/PDL 

The installation of PDL/PPS is to be done as per GA drawing and with the following 
instruction. 

• The civil work such as foundation, base, footings and main frame for walk way (if 
any), platform to be completed. 

• Check the level of Concrete base (floor). 
• The level of the Footings of the machine to be checked while fixing on the base, 

the level deviation can be +/- 0.5mm/m. The level can be cross checked with main 
horizontal beam on the Powerpress as a reference points. Please find the six leg 
position at GA Drawing. 

• The base of the platform level to be checked. 
• For installation of the Powerpress, the leveling shall be reference against the 1st

roller Bearing centre point and last roller bearing centre as reference point. the 
level deviation can be +/- 0.5mm/m. 

• The Flocculator (Power Mixer) if any to be erected as per GA Drawing. 
• The Machine weight is shown in GA  
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Grundfos
 Booster System 

Tenix Alliance 
Gibson Island WRP 

4 x CRI32-6-2 + PT80 

98283100
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DESCRIPTION 

Grundfos Hydro booster systems are designed for transfer and pressure boosting of clean water in applications such as: 
• utilities applications including treatment plants and pumping stations 
• domestic applications including apartment blocks and homes; 
• industrial applications including hotels and factories 
• hospitals 
• schools. 

As standard, Hydro booster systems consist of two to six identical CRI(E)/CR(E) pumps connected in parallel and 
mounted on a common base frame provided with all necessary fittings and an optional control cabinet. 

Most of the booster systems are available with either CR(I) pumps and/or CR(I)E pumps.  The pumps of the booster 
system can be removed without interfering with the pipework on either side of the manifolds. 

Benefits
Reliability 
Hydro booster system is built on the highly renowned Grundfos CR pump range. CR pumps are known for their reliability, 
efficiency and adaptability. 

Every vital piece of the Hydro booster is manufactured by Grundfos. The customer is thus guaranteed long-lasting 
technology that requires a minimum of maintenance and provides a maximum of efficiency. 

Pump
CR pumps are non-self-priming, vertical multistage centrifugal pumps. Each pump consists of a base and a pump head. 
The chamber stack and outer sleeve are secured between the pump head and the base by means of staybolts. 

The base has suction and discharge ports on the same level (in-line) and of the same port size. CR have pump head and 
base of cast iron. All hydraulic parts are made of stainless steel. 

Shaft seal 
All pumps are equipped with a maintenance-free mechanical HQQE shaft seal of the cartridge type. Seal faces are 
silicon carbide/silicon carbide. Rubber parts are of EPDM. 

Note: Other shaft seal variants are available on request. The shaft seal can be replaced without dismantling the pump. 
The shaft seal of pumps with motors of 11 kW and up can be replaced without removing the motor. 

Motor 
CR pumps are fitted with a totally enclosed, fan-cooled, 2-pole Grundfos standard motor with principal dimensions in 
accordance with the EN standards. 

Electrical tolerances to EN 60034. 

Three-phase Grundfos motors from 3 kW and up have a built-in thermistor (PTC) according to DIN 44 082 

Manifold 
A suction manifold of stainless steel (EN DIN 1.4571) is fitted on the suction side of the pumps. A discharge manifold of 
stainless steel (EN DIN 1.4571) is fitted on the discharge side of the pumps. An isolating valve and a non-return valve 
are fitted between the discharge manifold and the individual pumps. The non return valve may be fitted on the suction 
side on request. 
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CR, CRI, CRN

GRUNDFOS INSTRUCTIONS

Installation and operating instructions
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Declaration of Conformity
We, Grundfos, declare under our sole responsibility that the products 
CR, CRI and CRN, to which this declaration relates, are in conformity with 
these Council directives on the approximation of the laws of the EC 
member states:
— Machinery Directive (2006/42/EC).

Standard used: EN 809: 1998.
— EMC Directive (2004/108/EC).

CR, CRI CRN

—

Bjerringbro, 17th November 2009

Svend Aage Kaae
Technical Director 
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4

Quickguide

启动

Start-up

1
Close the isolating valve on the discharge side of the pump and open the 
isolating valve on the suction side.

2
Remove the priming plug from the pump head and slowly fill the pump with 
liquid. Replace the priming plug and tighten securely.

3
See the correct direction of rotation of the pump on the motor fan cover.

4
Start the pump and check the direction of rotation.

5
Vent the pump by means of the vent valve in the pump head. At the same 
time, open the discharge isolating valve a little.

6
Continue to vent the pump. At the same time, open the discharge isolating 
valve a little more.

7
Close the vent valve when a steady stream of liquid runs out of it.
Completely open the discharge isolating valve.

8
For further information, see page 21.

1
关闭水泵排出侧的隔离阀，打开吸入侧的隔离阀。

2
从泵头拆去引水塞并缓慢加注水泵。 装好引水塞并安全拧紧。

3
在电机风扇盖上察看水泵正确的转动方向。

4
启动水泵，检查转动方向。

5
通过位于泵头内的除气阀对泵除气。 与此同时，稍稍打开排出侧隔离阀。

6
水泵继续除气。 与此同时，再稍大些打开排出侧隔离阀。

7
在看到液体持续平稳地从除气阀流出后关闭此阀。
完全打开排出侧隔离阀。

8
进一步信息请见第 13页。
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CR, CRI, CRN
Installation and operating instructions 6
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6

Original installation and operating instructions.

CONTENTS

1. Symbols used in this document

2. Handling
When lifting the entire pump with motor, follow these instructions:
• Pump with motor sizes 0.37 - 7.5 kW:

Lift the pump in the motor flange by means of straps or the 
like.

• Pump with motor sizes 11-75 kW:
Lift the pump by means of the motor eyebolts.

Fig. 1 Correct lifting of a CR pump

In the case of CR, CRI and CRN pumps with other motor makes 
than those mentioned above, we recommend that you lift the 
pump by means of straps in the motor flange.

1. Symbols used in this document 6
2. Handling 6
3. Type designation 7
3.1 Type key for CR, CRI, CRN 1s, 1, 3, 5, 10, 15 and 20 7
3.2 Type key for CR, CRN 32, 45, 64, 90, 120 and 150 7
4. Applications 7
5. Technical data 7
5.1 Ambient temperature and altitude 7
5.2 Liquid temperature 7
5.3 Maximum permissible operating pressure and liquid 

temperature for the shaft seal 8
5.4 Minimum inlet pressure 8
5.5 Maximum inlet pressure 9
5.6 Minimum flow rate 9
5.7 Electrical data 9
5.8 Frequency of starts and stops 9
5.9 Dimensions and weights 9
5.10 Sound pressure level 9
6. Installation 10
6.1 Foundation 10
6.2 Vibration dampening 11
6.3 Outdoor installation 11
6.4 Hot surfaces 11
6.5 Tightening torques 12
6.6 Flange forces and torques 12
7. Electrical connection 12
7.1 Cable entry/screwed connection 12
7.2 Three-phase connection 12
7.3 Single-phase connection 13
7.4 Terminal box position 13
7.5 Frequency converter operation 13
8. Start-up 13
9. Maintenance 14
10. Frost protection 14
11. Service 14
11.1 Service kits and manuals 14
12. Fault finding chart 15
13. Disposal 15

Warning
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Warning
If these safety instructions are not observed, it 
may result in personal injury.

Warning
If these instructions are not observed, it may lead 
to electric shock with consequent risk of serious 
personal injury or death.

Caution
If these safety instructions are not observed, it 
may result in malfunction or damage to the 
equipment.

Note Notes or instructions that make the job easier 
and ensure safe operation.
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0.37 - 7.5 kW 11-75 kW

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 9 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 41 of 2457



7

3. Type designation

3.1 Type key for CR, CRI, CRN 1s, 1, 3, 5, 10, 15 and 20

3.2 Type key for CR, CRN 32, 45, 64, 90, 120 and 150

4. Applications
Grundfos multistage in-line centrifugal pumps, types CR, CRI and 
CRN, are designed for a wide range of applications.

CR, CRI, CRN
CR, CRI CRN pumps are suitable for liquid transfer, circulation 
and pressure boosting of cold or hot clean liquids.

CRN
Use CRN pumps in systems where all parts in contact with the 
liquid are made of high-grade stainless steel.

Pumped liquids
Thin, clean, non-flammable liquids, not containing solid particles 
or fibres. The liquid must not attack the pump materials 
chemically.
When pumping liquids with a density and/or viscosity higher than 
that of water, use motors with correspondingly higher outputs, if 
required.

5. Technical data

5.1 Ambient temperature and altitude

If the ambient temperature exceeds the above temperature 
values or the pump is installed at an altitude exceeding the above 
altitude values, the motor must not be fully loaded due to the risk 
of overheating. Overheating may result from excessive ambient 
temperatures or the low density and consequently low cooling 
effect of the air.
In such cases, it may be necessary to use a motor with a higher 
rated output.

Fig. 2 Motor output depends on temperature/altitude

Example
Figure 2 shows that the load of an EFF 1 motor in an ambient 
temperature of 70 °C must not be loaded more than 89 % of the 
rated output. If the pump is installed 4750 metres above sea 
level, the motor must not be loaded more than 89 % of the rated 
output.
In cases where both the maximum temperature and the maximum 
altitude are exceeded, the derating factors must be multiplied 
(0.89 x 0.89 = 0.79).

5.2 Liquid temperature
The table on page 28 states the relationship between liquid 
temperature range and maximum permissible operating pressure.

Example CR 3- 10 X- X- X- X- XXXX

Type range: CR, CRI, CRN
Nominal flow rate in m3/h
Number of impellers 
Code for pump version
Code for pipework connection
Code for materials
Code for rubber pump parts
Code for shaft seal 

Example CR 32- 2 1- X- X- X- X- XXXX

Pump range: CR, CRN
Nominal flow rate in m3/h
Number of stages
Number of impellers with reduced diameter
Code for pump version
Code for pipework connection
Code for materials
Code for rubber pump parts
Code for shaft seal

Motor 
power
[kW]

Motor 
make

Motor 
efficiency 

class

Maximum 
ambient 

temperature
[°C]

Maximum 
altitude 

above sea 
level
[m]

0.37 - 0.75 Grundfos 
MG EFF 2 +40 1000

1.1 - 22 Grundfos 
MG EFF 1 +60 3500

30-75 Siemens EFF 1 +55 2750

TM
03

 1
86

8 
33

05
Note

For motor bearing maintenance at ambient 
temperatures above 40 °C, 
see section 9. Maintenance.

Note
The maximum permissible operating pressure 
and liquid temperature ranges apply to the pump 
only.

20 25 30 35 40 45 50 55 60 65 70 75 80

50
60
70
80
90

100

[%]
P2

EFF 2, MG

EFF 1, MG

EFF 1, Siemens

t [°C]

1000 2250 3500 4750 m

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 10 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 42 of 2457



8

5.3 Maximum permissible operating pressure and 
liquid temperature for the shaft seal

CR, CRI, CRN 1s to 20 and CR, CRN 32 to 150

Fig. 3 Maximum permissible operating pressure and liquid 
temperature

CRI and CRN pumps using a type H shaft seal with EPDM rubber 
parts, HxxE, can be cleaned in place (CIP) with liquids up to 
150 °C for maximum 15 minutes.

CR, CRI, CRN pumps are not suitable for the pumping of liquids 
above 120 °C for long periods.

5.4 Minimum inlet pressure 

Fig. 4 Schematic view of open system with a CR pump

The maximum suction lift "H" in metres head can be calculated as 
follows: 
H = pb x 10.2 NPSH Hf  Hv  Hs
pb = Barometric pressure in bar. 

(Barometric pressure can be set to 1 bar.) In closed 
systems, pb indicates the system pressure in bar. 

NPSH = Net Positive Suction Head in metres head (to be read 
from the NPSH curve on page 26 at the highest flow the 
pump will be delivering). 

Hf = Friction loss in suction pipe in metres head at the 
highest flow the pump will be delivering. 

Hv = Vapour pressure in metres head, see fig. E on page 31. 
tm =  Liquid temperature. 

Hs = Safety margin = minimum 0.5 metres head. 
If the calculated "H" is positive, the pump can operate at a suction 
lift of maximum "H" metres head. 
If the calculated "H" is negative, an inlet pressure of minimum "H" 
metres head is required. There must be a pressure equal to the 
calculated "H" during operation.

Example
pb =  1 bar.
Pump type: CR 15, 50 Hz.
Flow rate: 15 m3/h.
NPSH (from page 26): 1.1 metres head.
Hf =  3.0 metres head.
Liquid temperature: +60 °C.
Hv (from fig. E, page 31): 2.1 metres head.
H = pb x 10.2 – NPSH – Hf – Hv – Hs  [metres head].
H = 1 x 10.2 – 1.1 – 3.0 – 2.1 – 0.5 =  3.5 metres head.
This means that the pump can operate at a suction lift of 
maximum 3.5 metres head.
Pressure calculated in bar: 3.5 x 0.0981 =  0.343 bar.
Pressure calculated in kPa: 3.5 x 9.81 =  34.3 kPa.

Note The diagram below applies to clean water and 
water containing anti-freeze liquids.

TM
03
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85

3 
49

07

Standard shaft seal Motor
[kW]

Max. temperature range
[°C]

HQQE 0.37 - 45 –40 °C to +120 °C
HBQE 55-75 0 °C to +120 °C
HQQV 0.37 - 45 –20 °C to +90 °C
HBQV 55-75 0 °C to +90 °C

Note The pumping of liquids above +120 °C may result 
in periodical noise and reduced pump life.
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5.5 Maximum inlet pressure 
The table on page 29 states the maximum permissible inlet 
pressure. However, the actual inlet pressure + maximum pump 
pressure (at no flow) must always be lower than the values stated 
in fig. A, page 28.
The pumps are pressure-tested at a pressure of 1.5 times the 
values stated in fig. B, page 29.

5.6 Minimum flow rate
Due to the risk of overheating, do not use the pump at flows 
below the minimum flow rate.
The curves below show the minimum flow rate as a percentage of 
the nominal flow rate in relation to the liquid temperature.
– – – – =  air-cooled top.

Fig. 5 Minimum flow rate

5.7 Electrical data
See motor nameplate.

5.8 Frequency of starts and stops

5.9 Dimensions and weights
Dimensions: See fig. C, page 30.
Weights: See label on the packing.

5.10 Sound pressure level
See fig. D, page 31.

TM
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6 
23

02

Caution The pump must not run against a closed 
discharge valve.

Motor size
kW Maximum number of starts per hour

 3 200
4-30 100
37-55 75
75 50

40 60 80 100 120 140 160 180t [°C]

0
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[%]
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6. Installation
The pump must be secured to a horizontal, plane and solid 
foundation by bolts through the holes in the base plate. When 
installing the pump, follow the procedure below in order to avoid 
damaging the pump.

6.1 Foundation

Grundfos recommends to install the pump on a concrete 
foundation which is heavy enough to provide permanent and rigid 
support to the entire pump. The foundation must be capable of 
absorbing any vibration, normal strain or shock. The concrete 
foundation must have an absolutely level and even surface.
Place the pump on the foundation, and fasten it. The base plate 
must be supported on the whole area. See fig. 6.

Fig. 6 Correct installation

Fig. 7 Foundation

Step Action

1

TM
02

 0
01

3 
38

00
Arrows on the pump base show 
the direction of flow of liquid 
through the pump. 

2

TM
00

 2
25

6 
33

93

This information is stated on 
page 30:
• port-to-port lengths
• dimensions of the base
• pipework connections
• diameter and position of 

foundation bolts.

3

TM
01

 1
24

1 
40

97

The pump can be installed 
vertically or horizontally (CR, 
CRN 120 and 150, 75 kW, only 
vertically). However, the motor 
must neither fall below the 
horizontal plane nor be 
installed upside down.
Ensure that an adequate 
supply of cool air reaches the 
motor cooling fan.
Motors above 4 kW must be 
supported.

4
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38

00

To minimize possible noise 
from the pump, we advise you 
to fit expansion joints on either 
side of the pump. The 
foundation/installation must be 
carried out as described in 
section 6.1.
Fit isolating valves on either 
side of the pump to avoid 
draining the system if the pump 
needs to be removed for 
cleaning, repair or 
replacement.
Always protect the pump 
against backflow by means of a 
non-return valve (foot valve).

5

TM
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 0
11

4 
38

00

Install the pipes so that air 
locks do not occur, especially 
on the suction side of the 
pump.

6

TM
02

 0
11

5 
38

00

Fit a vacuum valve close to the 
pump if the installation has one 
of these characteristics:
• The discharge pipe slopes 

downwards away from the 
pump.

• There is a risk of siphon 
effect.

• Protection against backflow 
of unclean liquids is needed.

2

1

2

1
L
L

B

4 x ø

B

Note

The foundation/installation must be carried out in 
accordance with the following instructions. Non-
compliance may result in functional faults which 
will damage the pump components.
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The recommended length and width are shown in fig. 7. Note that 
the length and width of the foundation for pumps with motor size 

30 kW must be 200 mm larger than the base plate.
For pumps with motor size 37 kW, the length and width must 
always be 1.5 x 1.5 (Lf x Wf) metres.
The mass of the foundation must be at least 1.5 times the total 
mass of the pump. The minimum height of the foundation (hf) can 
then be calculated:

The density ( ) of concrete is usually taken as 2,200 kg/m3.
In installations where noise-less operation is particularly 
important, a foundation with a mass up to 5 times that of the 
pump is recommended. 
The foundation must be provided with bolts for fixing the base 
plate. See fig. 8. 

Fig. 8 Bolt in foundation

When the foundation bolts are in position, the pump can be 
placed on the foundation. The base plate can now be aligned 
using shims, if necessary, so that it is completely horizontal.
See fig. 9. 

Fig. 9 Alignment with shims

6.2 Vibration dampening
If vibration dampers are used, they must be installed under the 
foundation. Pumps with motor size 30 kW can use vibration 
dampers as shown in fig. 10. 
For pumps with motor sizes 37 kW, use a Sylomer  plate as 
shown in fig. 11.

Fig. 10 Pump on vibration dampers

Fig. 11 Pump on Sylomer® plate

6.3 Outdoor installation
When installed outdoors, it is recommended to provide the motor 
with a rain cover. It is also recommended to open one of the 
drain holes in the motor flange.

6.4 Hot surfaces

Figure 12 shows which pump parts get as hot as the pumped 
liquid.

Fig. 12 Hot surfaces on a CR, CRI, CRN pump
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Warning
When pumping hot liquids, care should be taken 
to ensure that persons cannot accidentally come 
into contact with hot surfaces. 
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Pump head

Pump sleeve

Base
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6.5 Tightening torques
The table shows the recommended tightening torques for bolts in 
base and flanges.

6.6 Flange forces and torques
If not all loads reach the maximum permissible value stated in the 
tables below, one of these value may exceed the normal limit. 
Contact Grundfos for further information.

Fig. 13 Flange forces and torques

Forces

Torques

7. Electrical connection
The electrical connection should be carried out by an authorised 
electrician in accordance with local regulations. 

The operating voltage and frequency are marked on the motor 
nameplate. Make sure that the motor is suitable for the power 
supply on which it will be used and the motor terminal connection 
is correct. You will find a wiring diagram in the terminal box. 

7.1 Cable entry/screwed connection
All motors are supplied without screwed cable entries. The table 
below shows the numbers and sizes of cable entry holes of the 
terminal box (standard EN 50262).

7.2 Three-phase connection

Fig. 14 Delta connection

Fig. 15 Star connection

If the motor is provided with PTC sensors or PTO contacts, the 
connection must be in accordance with the wiring diagram in the 
terminal box.
Three-phase motors must be connected to a motor-protective 
circuit breaker. 

CR, CRI, CRN Base
[Nm]

Flange
[Nm]

1s to 5 40 50-60
10 to 20 50 60-70
32 to 150 70 70-80
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Y-direction: Direction of chamber stack
Z-direction: 90 ° from inlet/outlet
X-direction: Inlet/outlet

Fl
an

ge
, D

N
[m

m
]

C
R

, C
R

I, 
C

R
N

Fo
rc

e,
Y-

di
re

ct
io

n
[N

]

Fo
rc

e,
Z-

di
re

ct
io

n
[N

]

Fo
rc

e,
X-

di
re

ct
io

n
[N

]

25/32 1s to 5 760 1170 780
40 10 1000 1250 1100
50 15 and 20 1350 1650 1500
65 32 1700 2075 1875
80 45 2050 2500 2250

100 64 and 90 2700 3350 3000
125/150 120 and 150 2700 3350 3000
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25/32 1s to 5 820 970 1220
40 10 900 1050 1300
50 15 and 20 1000 1150 1400
65 32 1075 1225 1500
80 45 1150 1300 1600

100 64 and 90 1250 1450 1750
125/150 120 and 150 1250 1450 1750

Warning
Before removing the terminal box cover and 
before removing/dismantling the pump, make 
sure that the power supply has been switched off 
and that it cannot be accidentally switched on. 
The pump must be connected to a main switch.

Caution The user is to consider whether it is necessary to 
install an emergency stop switch.

Motor
[kW]

Number and size 
of cable entries Description

0.25 - 0.55 2 x M20 x 1.5
The holes have precast 
threads and are closed with 
knock-out cable entries

0.75 - 3.0 2 x M20 The holes are closed with 
knock-out cable entries

4.0 - 7.5 4 x M25 The holes are closed with 
knock-out cable entries

11-22 2 x M20
4 x M40

The holes are closed with 
knock-out cable entries

30-45 2 x M50 x 1.5 Blanking plug
55-75 2 x M63 x 1.5 Blanking plug

Mains supply [V]

Delta connection Star connection

50 Hz
220-240 / 380-415
380-415 / 660-690

60 Hz
220-277 / 380-480
380-480 / 660-690
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7.3 Single-phase connection

Fig. 16 Connection, "low voltage", 0.37 - 0.75 kW

Fig. 17 Connection, "high voltage", 0.37 - 0.75 kW

Fig. 18 Connection, "low voltage", 1.1 - 2.2 kW

Fig. 19 Connection, "high voltage", 1.1 - 2.2 kW

Single-phase Grundfos motors incorporate a thermal switch and 
require no additional motor protection. 

7.4 Terminal box position
The terminal box can be turned to four positions, in 90 ° steps. 
Follow this procedure:
1. If necessary, remove the coupling guards. Do not remove the 

coupling. 
2. Remove the bolts securing the motor to the pump. 
3. Turn the motor to the required position. 
4. Replace and tighten the bolts. 
5. Replace the coupling guards. 
Carry out the electrical connection as shown in the diagram 
inside the terminal box cover. 

7.5 Frequency converter operation 
Motors supplied by Grundfos
All three-phase motors supplied by Grundfos can be connected to 
a frequency converter. The frequency converter must be set to 
variable torque.
Depending on the frequency converter type, this may cause 
increased acoustic noise from the motor. Furthermore, it may 
cause the motor to be exposed to detrimental voltage peaks.

We recommend to protect all other motors against voltage peaks 
higher than 1200 V by 2000 V/ sec.
The above disturbances, i.e. both increased acoustic noise and 
detrimental voltage peaks, can be eliminated by fitting an LC filter 
between the frequency converter and the motor. 
For further information, please contact the frequency converter or 
motor supplier.

Other motor makes than those supplied by Grundfos
Please contact Grundfos or the motor manufacturer.

8. Start-up 

Follow the instructions on page 3.

CR, CRI, CRN 1s to 5 
For these pumps, we advise you to open the bypass valve during 
start-up, see fig. 20 for bypass valve location. The bypass valve 
connects the suction and discharge sides of the pump, thus 
making the filling procedure easier. Close the bypass valve again 
when the operation is stable. 
When pumping liquids containing air, we advise you to leave the 
bypass valve open if the operating pressure is lower than 6 bar.
Close the bypass valve if the operating pressure constantly 
exceeds 6 bar. Otherwise the material at the opening will be worn 
because of the high liquid velocity.

Mains supply [V]

"Low voltage" "High voltage"

50 Hz 220-230 / 240
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Caution

Grundfos motors, types MG 71 and MG 80, for 
supply voltages up to and including 440 V 
without phase insulation (see motor nameplate), 
must be protected against voltage peaks above 
650 V (peak value) between the supply terminals.

Caution
Do not start the pump until it has been filled with 
liquid and vented. If the pump runs dry, the pump 
bearings and the shaft seal may be damaged.

Warning
Pay attention to the direction of the vent hole and 
take care to ensure that the escaping water does 
not cause injury to persons or damage to the 
motor or other components. 
In hot-water installations, pay special attention to 
the risk of injury caused by scalding hot water.
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9. Maintenance

Pump bearings and shaft seal are maintenance-free.

Motor bearings
Motors not fitted with grease nipples are maintenance-free. 
Motors fitted with grease nipples should be lubricated with a high-
temperature, lithium-based grease. See the instructions on the 
fan cover.
In the case of seasonal operation (motor is idle for more than 
6 months of the year), we recommend you to grease the motor 
when the pump is taken out of operation.
Depending on the ambient temperature, the motor bearings must 
be replaced or lubricated according to the table below. The table 
applies to 2-pole motors. The number of operating hours stated 
for bearing replacement are guidelines only.

Intervals for 4-pole motors are twice as long as those for 2-pole 
motors.
If the ambient temperature is lower than 40 °C, bearings must be 
replaced/lubricated at the intervals mentioned under 40 °C.

10. Frost protection
Pumps which are not being used during periods of frost should be 
drained to avoid damage.
Drain the pump by loosening the vent screw in the pump head 
and by removing the drain plug from the base.

Do not tighten the vent screw and replace the drain plug until the 
pump is to be used again.

CR, CRI, CRN 1s to 5
Before replacing the drain plug in the base, screw the bypass 
valve out against the stop. See fig. 20.

Fig. 20 Location of drain plug and bypass valve

Fit the drain plug by tightening the large union nut followed by the 
bypass valve.

11. Service
It is advisable to repair pumps with motors of 7.5 kW and up at 
pump site. Necessary lifting equipment must be available.

If Grundfos is requested to service the pump, Grundfos must be 
contacted with details about the pumped liquid, etc. before the 
pump is returned for service. Otherwise Grundfos can refuse to 
accept the pump for service.
Possible costs of returning the pump are to be paid by the 
customer.
However, any application for service (no matter to whom it may 
be made) must include details about the pumped liquid if the 
pump has been used for liquids which are toxic or injurious to 
health.

11.1 Service kits and manuals
Service kits and manuals for CR, CRI and CRN, see 
www.grundfos.com (WebCAPS), WinCAPS or Service Kit 
Catalogue.

Warning
Before starting work on the pump, make sure that 
all power supplies to the pump have been 
switched off and that they cannot be accidentally 
switched on.

Motor size
[kW]

Bearing replacement interval [operating hours]

40 °C 45 °C 50 °C 55 °C 60 °C

0.37 - 0.75 18000 - - - -

1.1 - 7.5 20000 15500 12500 10000 7500

Motor size
[kW]

Lubrication interval [operating hours]

40 °C 45 °C 50 °C 55 °C 60 °C

11 - 18.5 4500 3400 2500 1700 1100

22 4000 3100 2300 1500 1000

30-75 4000 3000 2000 1500 -

Warning
Pay attention to the direction of the vent hole and 
take care to ensure that the escaping water does 
not cause injury to persons or damage to the 
motor or other components. 
In hot-water installations, pay special attention to 
the risk of injury caused by scalding hot water.
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Note
If a pump has been used for a liquid which is 
toxic or injurious to health, the pump will be 
classified as contaminated.

Drain plug
Bypass valve
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12. Fault finding chart 

13. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use the public or private waste collection service.
2. If this is not possible, contact the nearest Grundfos company 

or service workshop.

Warning
Before removing the terminal box cover and before removing/dismantling the pump, make sure that the power 
supply has been switched off and that it cannot be accidentally switched on. 

Fault Cause Remedy

1. Motor does not run 
when started.

a) Supply failure. Connect the power supply.
b) Fuses are blown. Replace fuses.
c) Motor-protective circuit breaker has tripped out. Reactivate the motor-protective circuit breaker.
d) Thermal protection has tripped out. Reactivate the thermal protection.
e) Main contacts in motor-protective circuit breaker 

are not making contact or the coil is faulty. Replace contacts or magnetic coil.

f) Control circuit is defective. Repair the control circuit.
g) Motor is defective. Replace the motor.

2. Motor-protective circuit 
breaker trips out 
immediately when 
supply is switched on.

a) One fuse/automatic circuit breaker is blown. Replace the fuse/cut in the circuit breaker.
b) Contacts in motor-protective circuit breaker are 

faulty. Replace motor-protective circuit breaker contacts.

c) Cable connection is loose or faulty. Fasten or replace the cable connection.
d) Motor winding is defective. Replace the motor.
e) Pump mechanically blocked. Remove the mechanical blocking of the pump.
f) Motor-protective circuit breaker setting is too 

low. Set the motor-protective circuit breaker correctly.

3. Motor-protective circuit 
breaker trips out 
occasionally.

a) Motor-protective circuit breaker setting is too 
low. Set the motor-protective circuit breaker correctly.

b) Low voltage at peak times. Check the power supply.
4. Motor-protective circuit 

breaker has not tripped 
out but the pump does 
not run.

a) Check 1 a), b), d), e) and f).

5. Pump performance not 
constant.

a) Pump inlet pressure is too low (cavitation). Check the suction conditions.
b) Suction pipe/pump partly blocked by impurities. Clean the suction pipe/pump.
c) Pump draws in air. Check the suction conditions.

6. Pump runs but gives no 
water.

a) Suction pipe/pump blocked by impurities. Clean the suction pipe/pump.
b) Foot or non-return valve blocked in closed 

position. Repair the foot or non-return valve.

c) Leakage in suction pipe. Repair the suction pipe.
d) Air in suction pipe or pump. Check the suction conditions.
e) Motor runs in the wrong direction of rotation. Change the direction of rotation of the motor.

7. Pump runs backwards 
when switched off.

a) Leakage in suction pipe. Repair the suction pipe.
b) Foot or non-return valve defective. Repair the foot or non-return valve.

8. Leakage in shaft seal. a) Shaft seal is defective. Replace the shaft seal.
9. Noise. a) Cavitation. Check the suction conditions.

b) Pump does not rotate freely (frictional 
resistance) because of incorrect pump shaft 
position.

Adjust the pump shaft.
Follow the procedure in fig. F, G or H at the end of 
these instructions. 

c) Frequency converter operation. See section 7.5 Frequency converter operation.

Subject to alterations.
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Fig. A

Maximum permissible operating pressure / liquid temperature range

Oval PJE - CLAMP - CA - UNION
DIN - FGJ 

Operating 
pressure

 Liquid temperature 
range

Operating 
pressure

 Liquid temperature
range

50 Hz

CR, CRI, CRN 1s 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 1 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 3 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 5 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI 10-1  10-16 16 bar –20 °C to +120 °C 16 bar –20 °C to +120 °C
CR, CRI 10-17  10-22 - - 25 bar –20 °C to +120 °C
CRN 10 - - 25 bar –20 °C to +120 °C
CR, CRI 15-1  15-7 10 bar –20 °C to +120 °C - -
CR, CRI 15-1  15-10 - - 16 bar –20 °C to +120 °C
CR, CRI 15-12  15-17 - - 25 bar –20 °C to +120 °C
CRN 15 - - 25 bar –20 °C to +120 °C
CR, CRI 20-1  20-7 10 bar –20 °C to +120 °C - -
CR, CRI 20-1  20-10 - - 16 bar –20 °C to +120 °C
CR, CRI 20-12  20-17 - - 25 bar –20 °C to +120 °C
CRN 20 - - 25 bar –20 °C to +120 °C
CR, CRN 32-1-1  32-7 - - 16 bar –30 °C to +120 °C
CR, CRN 32-8-2  32-14 - - 30 bar –30 °C to +120 °C
CR, CRN 45-1-1  45-5 - - 16 bar –30 °C to +120 °C
CR, CRN 45-6-2  45-11 - - 30 bar –30 °C to +120 °C
CR, CRN 45-12-2  45-13-2 - - 33 bar –30 °C to +120 °C
CR, CRN 64-1-1  64-5 - - 16 bar –30 °C to +120 °C
CR, CRN 64-6-2  64-8-1 - - 30 bar –30 °C to +120 °C
CR, CRN 90-1-1  90-4 - - 16 bar –30 °C to +120 °C
CR, CRN 90-5-2  90-6 - - 30 bar –30 °C to +120 °C
CR, CRN 120 - - 30 bar –30 °C to +120 °C

CR, CRN 150 - - 30 bar –30 °C to +120 °C

60 Hz

CR, CRI, CRN 1s 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 1 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 3 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI, CRN 5 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI 10-1  10-10 16 bar –20 °C to +120 °C 16 bar –20 °C to +120 °C
CR, CRI 10-12  10-17 - - 25 bar –20 °C to +120 °C
CRN 10 16 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI 15-1  15-5 10 bar –20 °C to +120 °C - -
CR, CRI 15-1  15-8 - - 16 bar –20 °C to +120 °C
CR, CRI 15-9  15-12 - - 25 bar –20 °C to +120 °C
CRN 15 10 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRI 20-1  20-5 10 bar –20 °C to +120 °C - -
CR, CRI 20-1  20-7 - - 16 bar –20 °C to +120 °C
CR, CRI 20-8  20-10 - - 25 bar –20 °C to +120 °C
CRN 20 10 bar –20 °C to +120 °C 25 bar –20 °C to +120 °C
CR, CRN 32-1-1  32-5 - - 16 bar –30 °C to +120 °C
CR, CRN 32-6-2  32-10-2 - - 30 bar –30 °C to +120 °C
CR, CRN 45-1-1  45-4 - - 16 bar –30 °C to +120 °C
CR, CRN 45-5-2  45-7 - - 30 bar –30 °C to +120 °C
CR, CRN 64-1-1  64-3 - - 16 bar –30 °C to +120 °C
CR, CRN 64-4-2  64-5-2 - - 30 bar –30 °C to +120 °C
CR, CRN 90-1-1  90-3 - - 16 bar –30 °C to +120 °C
CR, CRN 90-4-2 - - 30 bar –30 °C to +120 °C
CR, CRN 120 - - 30 bar –30 °C to +120 °C
CR, CRN 150 - - 30 bar –30 °C to +120 °C
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Fig. B

Maximum inlet pressure for CR, CRI and CRN

50 Hz 60 Hz

CR, CRI, CRN 1s

CR, CRI, CRN 1s-2   CR, CRI, CRN 1s-36 10 bar CR, CRI, CRN 1s-2   CR, CRI, CRN 1s-27 10 bar

CR, CRI, CRN 1

CR, CRI, CRN 1-2   CR, CRI, CRN 1-36 10 bar CR, CRI, CRN 1-2  CR, CRI, CRN 1-25
CR, CRI, CRN 1-27

10 bar
15 bar

CR, CRI, CRN 3

CR, CRI, CRN 3-2   CR, CRI, CRN 3-29
CR, CRI, CRN 3-31   CR, CRI, CRN 3-36

10 bar
15 bar

CR, CRI, CRN 3-2  CR, CRI, CRN 3-15
CR, CRI, CRN 3-17  CR, CRI, CRN 3-25

10 bar
15 bar

CR, CRI, CRN 5

CR, CRI, CRN 5-2   CR, CRI, CRN 5-16
CR, CRI, CRN 5-18   CR, CRI, CRN 5-36

10 bar
15 bar

CR, CRI, CRN 5-2  CR, CRI, CRN 5-9
CR, CRI, CRN 5-10  CR, CRI, CRN 5-24

10 bar
15 bar

CR, CRI, CRN 10

CR, CRI, CRN 10-1   CR, CRI, CRN 10-6
CR, CRI, CRN 10-7   CR, CRI, CRN 10-22

8 bar
10 bar

CR, CRI, CRN 10-1  CR, CRI, CRN 10-5
CR, CRI, CRN 10-6  CR, CRI, CRN 10-17

8 bar
10 bar

CR, CRI, CRN 15

CR, CRI, CRN 15-1   CR, CRI, CRN 15-3
CR, CRI, CRN 15-4   CR, CRI, CRN 15-17

8 bar
10 bar

CR, CRI, CRN 15-1  CR, CRI, CRN 15-2 
CR, CRI, CRN 15-3  CR, CRI, CRN 15-12 

8 bar
10 bar

CR, CRI, CRN 20

CR, CRI, CRN 20-1  CR, CRI, CRN 20-3
CR, CRI, CRN 20-4  CR, CRI, CRN 20-17

8 bar
10 bar

CR, CRI, CRN 20-1
CR, CRI, CRN 20-2  CR, CRI, CRN 20-10

8 bar
10 bar

CR, CRN 32

CR, CRN 32-1-1  CR, CRN 32-4
CR, CRN 32-5-2  CR, CRN 32-10
CR, CRN 32-11-2  CR, CRN 32-14

4 bar
10 bar
15 bar

CR, CRN 32-1-1  CR, CRN 32-2
CR, CRN 32-3-2  CR, CRN 32-6
CR, CRN 32-7-2  CR, CRN 32-10-2

4 bar
10 bar
15 bar

CR, CRN 45

CR, CRN 45-1-1   CR, CRN 45-2
CR, CRN 45-3-2   CR, CRN 45-5
CR, CRN 45-6-2   CR, CRN 45-13-2

4 bar
10 bar
15 bar

CR, CRN 45-1-1  CR, CRN 45-1
CR, CRN 45-2-2  CR, CRN 45-3
CR, CRN 45-4-2  CR, CRN 45-7

4 bar
10 bar
15 bar

CR, CRN 64

CR, CRN 64-1-1  CR, CRN 64-2-2
CR, CRN 64-2-1  CR, CRN 64-4-2
CR, CRN 64-4-1  CR, CRN 64-8-1

4 bar
10 bar
15 bar

CR, CRN 64-1-1
CR, CRN 64-1  CR, CRN 64-2-1
CR, CRN 64-2  CR, CRN 64-5-2

4 bar
10 bar
15 bar

CR, CRN 90

CR, CRN 90-1-1  CR, CRN 90-1
CR, CRN 90-2-2  CR, CRN 90-3-2
CR, CRN 90-3  CR, CRN 90-6

4 bar
10 bar
15 bar

CR, CRN 90-1-1  CR, CRN 90-2-2
CR, CRN 90-2-1  CR, CRN 90-4-2

10 bar
15 bar

CR, CRN 120

CR, CRN 120-1  CR, CRN 120-2-1
CR, CRN 120-2  CR, CRN 120-5-1
CR, CRN 120-6-1  CR, CRN 120-7

10 bar
15 bar
20 bar

CR, CRN 120-1 
CR, CRN 120-2-2  CR, CRN 120-3
CR, CRN 120-4-1  CR, CRN 120-5-2

10 bar
15 bar
20 bar

CR, CRN 150

CR, CRN 150-1-1  CR, CRN 150-1
CR, CRN 150-2-1  CR, CRN 150-4-1
CR, CRN 150-5-2  CR, CRN 150-6

10 bar
15 bar
20 bar

CR, CRN 150-1-1
CR, CRN 150-1  CR, CRN 150-2
CR, CRN 150-3-2  CR, CRN 150-4-2

10 bar
15 bar
20 bar
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Fig. C
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Fig. D

Fig. E

Airborne noise emitted by pumps with motors fitted by Grundfos

Motor
[kW]

50 Hz 60 Hz

0.37 50 55
0.55 50 53
0.75 50 54
1.1 52 57
1.5 54 59
2.2 54 59
3.0 55 60
4.0 62 66
5.5 60 65
7.5 60 65
11 60 65
15 60 65

18.5 60 65
22 66 70
30 71 75
37 71 75
45 71 75
55 71 75
75 73 77
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CR, CRI, CRN 1s, 1, 3 and 5
Fig. F
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CR, CRI, CRN 10, 15 and 20
Fig. G
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CR, CRN 32, 45, 64, 90
Fig. H

A

TM
01

 2
14

4 
36

00

B

TM
01

 9
87

8 
44

09

C

TM
01

 2
14

6 
36

00

1.
7 

m
m

21

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 27 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 59 of 2457



35

CR, CRN 120 and 150 
Fig. I
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Pos.
Designation

1 Adapter flange 接头法兰
1a Motor stool 电机座
2 Pump head 泵头
3 Chamber, top 腔体，顶部

3a Chamber without neck ring 无耐磨环的腔体
4 Chamber complete 完整腔体

4a Chamber with bearing ring 有耐磨环的腔体
5a Chamber complete 完整腔体
6 Base 基架

6a Stop pin 止动销
6d Guide plate for base 基架导板
6g Bearing ring 轴承环
7 Coupling guard 联轴器护罩

7a Screw 螺丝
8 Coupling complete 联轴器成品
9 Screw 螺丝

10 Shaft pin 轴销
18 Air vent screw 排气螺丝
19 Pipe plug 管塞
21 Plug 塞
23 Plug 塞
25 Drain plug 放水螺塞
26 Staybolt 定位螺栓

26a Strap 拉紧板条
26b Screw 螺丝
26c Washer 垫圈
28 Screw 螺丝

28a Screw 螺丝
31 Screw 螺丝

32a Washer 垫圈
35 Screw 螺丝
36 Nut 螺母

36a Nut 螺母
37 O-ring/gasket O型圈 /垫圈
38 O-ring O型圈

38a O-ring O型圈
44 Inlet part complete 进口部分
45 Neck ring 颈环

45a Neck ring complete 颈环成品
47 Bearing ring 轴承环

47a Bearing with driver 带驱动器的轴承
47b Bearing ring, rotating 轴承动环
47c Bush 衬套
47d Retaining ring 挡圈
47e Retaining ring 挡圈
48 Split cone nut 花键圆锥螺母
49 Impeller 叶轮

49a Impeller 叶轮
49b Split cone 花键圆锥
49c Wear ring 耐磨环
51 Pump shaft 泵轴
55 Sleeve 外套
56 Base plate 基板

56a Base plate 基板
56c Screw 螺丝
56d Washer 垫圈
57 O-ring O型圈
58 Seal carrier 密封载体

58a Screw 螺丝
60 Spring 弹簧
61 Seal driver 密封驱动
62 Stop ring 止动环
64 Spacing pipe 隔管

64a Spacing pipe 隔管
64c Clamp, splined 花键夹
64d Spacing pipe 隔管
65 Neck ring retainer 颈环挡圈
66 Washer 垫圈

66a Washer 垫圈
66b Lock washer 锁紧垫圈
67 Nut/screw 螺母 /螺丝
69 Spacing pipe 隔管
76 Nameplate set 铭牌套件

100 O-ring O型圈
105 Shaft seal 轴封
201 Flange 法兰
203 Retaining ring 挡圈
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GRUNDFOS Pumps Eesti OÜ
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11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

E-mail: lsmart@grundfos.com

GRUNDFOS POMPA San. ve Tic. Ltd. 
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www.grundfos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

The name Grundfos, the Grundfos logo, and the payoff Be–Think–Innovate are registrated trademarks 
owned by Grundfos Management A/S or Grundfos A/S, Denmark. All rights reserved worldwide.

97688538 0610

ECM: 1061889
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Declaration of conformity

GB: EC declaration of conformity
We, Grundfos, declare under our sole responsibility that the products 
MG/ML, to which this declaration relates, are in conformity with these 
Council directives on the approximation of the laws of the EC member 
states:
— Low Voltage Directive (2006/95/EC).

Standard used: EN 60034-1: 2010-02.
— Ecodesign Directive (2009/125/EC).

Electric motors:
Commission Regulation No. 640/2009.
Applies to 50 Hz or 50/60 Hz, three-phase Grundfos motors in the 
range of 0.75 - 22 kW and 1.0 - 30 hp, marked “IE2” or “IE3”.
See motor nameplate.
Standard used: EN 60034-30: 2009.

These motors must not be put into service until the machinery into which 
they are to be incorporated has been declared in conformity with the 
relevant directives.
This EC declaration of conformity is only valid when published as part of the 
Grundfos installation and operating instructions (publication number 
98079951 1211) or safety instructions (publication number 98079934 1211).

DK: EF-overensstemmelseserklæring
Vi, Grundfos, erklærer under ansvar at produkterne MG/ML som denne 
erklæring omhandler, er i overensstemmelse med disse af Rådets 
direktiver om indbyrdes tilnærmelse til EF-medlemsstaternes lovgivning:
— Lavspændingsdirektivet (2006/95/EF).

Anvendt standard: EN 60034-1: 2010-02.
— Ecodesigndirektivet (2009/125/EF).

Elektriske motorer:
Kommissionens forordning nr. 640/2009.
Gælder kun 50 Hz eller 50/60 Hz, 3-faset Grundfos-motorer i 
området 0,75 - 22 kW og 1,0 - 30 hp, mærket "IE2" eller "IE3". 
Se motorens typeskilt.
Anvendt standard: EN 60034-30: 2009.

Disse motorer må ikke tages i brug før det maskineri som de skal 
inkorporeres i, er blevet erklæret i overensstemmelse med de relevante 
direktiver.
Denne EF-overensstemmelseserklæring er kun gyldig når den publiceres 
som en del af Grundfos-monterings- og driftsinstruktionen 
(publikationsnummer 98079951 1211) eller sikkerhedsanvisningerne 
(publikationsnummer 98079934 1211).

DE: EG-Konformitätserklärung
Wir, Grundfos, erklären in alleiniger Verantwortung, dass die Produkte 
MG/ML, auf die sich diese Erklärung bezieht, mit den folgenden 
Richtlinien des Rates zur Angleichung der Rechtsvorschriften der 
EU-Mitgliedsstaaten übereinstimmen:
— Niederspannungsrichtlinie (2006/95/EG).

Verwendete Norm: EN 60034-1: 2010-02.
— ErP-Richtlinie (2009/125/EG)

Elektromotoren:
Verordnung der EU-Kommission Nr. 640/2009
Gilt für Grundfos 50-Hz- oder 50/60-Hz-Drehstrommotoren mit einer 
Leistung von 0,75 - 22 kW bzw. 1,0 - 30 PS, die mit "IE2" oder "IE3" 
gekennzeichnet sind.
Siehe Motorleistungsschild.
Verwendete Norm: EN 60034-30: 2009.

Diese Motoren dürfen solange nicht in Betrieb genommen werden, bis 
vom Betreiber oder Anlagenlieferanten bestätigt wurde, dass die 
Anlage/die Maschine/das Pumpensystem, in die/das das Produkt einge-
baut wurde, den Bestimmungen der geltenden EU-Richtlinien entspricht.
Diese CE-Konformittätserklärung gilt nur, wenn sie als Teil der Grundfos 
Montage- und Bedienungsanleitung (Veröffentlichungsnummer 
98079951 1211) oder Sicherheitsanweisung (Veröffentlichungsnummer 
98079934 1211) veröffentlicht wird.

ES: Declaración CE de conformidad
Nosotros, Grundfos, declaramos bajo nuestra entera responsabilidad 
que los productos MG/ML, a los cuales se refiere esta declaración, están 
conformes con las Directivas del Consejo en la aproximación de las 
leyes de las Estados Miembros del EM:
— Directiva de Baja Tensión (2006/95/CE).

Norma aplicada: EN 60034-1: 2010-02.
— Directiva sobre diseño ecológico (2009/125/CE).

Motores eléctricos:
Reglamento de la Comisión n.° 640/2009.
Se aplica a motores trifásicos Grundfos de 50 Hz o 50/60 Hz, dentro 
del intervalo 0,75 - 22 kW y 1,0 - 30 hp, señalados como "IE2" o "IE3".
Consulte la placa de características del motor.
Norma aplicada: EN 60034-30: 2009.

Estos motores no deben ponerse en funcionamiento hasta que la maqui-
naria en la que se van a integrar haya sido declarada conforme con las 
directivas pertinentes.
La presente declaración de conformidad CE solo es válida cuando se 
publique como parte de las instrucciones de instalación y funcionamiento 
de Grundfos (número de publicación 98079951 1211) o de las 
instrucciones de seguridad (número de publicación 98079934 1211).

FR: Déclaration de conformité CE
Nous, Grundfos, déclarons sous notre seule responsabilité, que les 
produits MG/ML, auxquels se réfère cette déclaration, sont conformes 
aux Directives du Conseil concernant le rapprochement des législations 
des Etats membres CE relatives aux normes énoncées ci-dessous :
— Directive Basse Tension (2006/95/CE).

Norme utilisée : EN 60034-1: 2010-02.
— Directive en matière d'écoconception (2009/125/CE).

Moteurs électriques :
Règlement de la Commission N° 640/2009. 
S'applique aux moteurs triphasés Grundfos, 50 Hz ou 50/60 Hz, 
0,75 - 22 kW et 1,0 - 30 hp, classés “IE2” ou “IE3”.
Voir la plaque signalétique du moteur.
Norme utilisée : EN 60034-30 : 2009. 

Ces moteurs ne doivent pas être mis en service tant que le système dans 
lequel ils sont incorporés n'a pas été déclaré conforme aux directives en 
vigueur. 
Cette déclaration de conformité CE est uniquement valide lors de sa 
publication dans la notice d'installation et de fonctionnement Grundfos 
(numéro de publication 98079951 1211) ou dans les consignes de 
sécurité Grundfos (numéro de publication 98079934 1211).

PT: Declaração de conformidade CE
A Grundfos declara sob sua única responsabilidade que os produtos 
MG/ML, aos quais diz respeito esta declaração, estão em conformidade 
com as seguintes Directivas do Conselho sobre a aproximação das 
legislações dos Estados Membros da CE:
— Directiva Baixa Tensão (2006/95/CE).

Norma utilizada: EN 60034-1: 2010-02.
— Directiva de Concepção Ecológica (2009/125/CE).

Motores eléctricos:
Disposição Regulamentar da Comissão n.° 640/2009.
Aplica-se a motores Grundfos trifásicos de 50 Hz ou 50/60 Hz, na 
gama de 0,75 - 22 kW e 1,0 - 30 cv, de classificação “IE2” ou “IE3”.
Consulte a chapa de características do motor.
Norma utilizada: EN 60034-30: 2009.

Estes motores só devem ser colocados em funcionamento depois de a 
maquinaria na qual deverão ser integrados ser declarada como estando 
em conformidade com as directivas relevantes.
Questa dichiarazione di conformità EC è valida solo quando pubblicata 
come parte delle istruzioni di installazione e funzionamento Grundfos 
(publication number 98079951 1211) o istruzioni di sicurezza (publication 
number 98079934 1211).

Bjerringbro, 15th December 2011

Jannek Uldal Christensen
R&D Manager

Grundfos Manufacturing Ltd.
Búzavirág u. 14, Ipari Park ,
2800 Tatabánya, Hungary

Person authorised to compile technical file and 
empowered to sign the EC declaration of conformity.
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English (GB) Installation and operating instructions

Original installation and operating instructions.

CONTENTS
Page

1. Symbols used in this document

1.1 Safety
Observe the safety instructions to ensure correct installation, 
operation and maintenance of the motor. The instructions must 
be known by any person installing, using or maintaining the 
motor. Failure to observe the instructions may invalidate the 
warranty.
Safety equipment required to prevent accidents must be made 
available according to local safety instructions.

2. Introduction
These installation and operating instructions apply to these 
Grundfos MG motors:

For model designation, see section 4.2 Type key.

2.1 Application
MG motors can be used within the framework of IEC 60034.
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6.2 Frequency converter operation 6
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7.1 Clearance 7
7.2 Terminal box positions 7
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7.6 Fitting of coupling parts and pulleys 7
8. Electrical installation 7
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8.2 Electrical connection 7
9. Start-up 8
9.1 Measuring the insulation resistance 8
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10. Operation 8
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11.2 Motor bearings 8
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13. Fault finding 9
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14.1 Motor bearings 9
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15. Disposal 9

Warning
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Warning
If these safety instructions are not observed, 
it may result in personal injury.

Warning
If these instructions are not observed, it may lead 
to electric shock with consequent risk of serious 
personal injury or death.

Warning
The surface of the product may be so hot that 
it may cause burns or personal injury.

If these safety instructions are not observed, 
it may result in malfunction or damage to the 
equipment.

Notes or instructions that make the job easier 
and ensure safe operation.

Model
Phase Power range

[kW] IEC frame size

1 3 2-pole 4-pole 2-pole 4-pole

B
0.25 - 2.2 0.18 - 1.1 71 - 90 71 - 90

0.25 - 71 -
C 0.37 - 11 0.25 - 5.5 71 - 132 71 - 132
D 1.1 - 11 1.1 - 4.0 90 - 160 90 - 112
F 7.5 - 22 5.5 - 15 132 - 180 132 - 160
H 0.75 - 22 0.75 - 15 80 - 180 90 - 160
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3. Delivery and handling

3.1 Delivery
Immediately after the receipt, check the motor for external 
damage. If this is the case, contact the shipping agent 
immediately. Check whether all nameplate data are according to 
specifications, especially as regards the voltage and check also 
whether the winding has been connected correctly according to 
the wiring diagram in the terminal box cover and the nameplate 
data.

3.1.1 Unpacking

The motor should not be exposed to unnecessary impact and 
shocks.
Remove transport protectors, if any. Turn the shaft by hand to 
check that it rotates freely.

3.2 Handling
3.2.1 Lifting the motor
Lift the motor in the eye bolts. Take care not to damage additional 
equipment and cables.
The table shows the number of eye bolts and the maximum 
permissible weight.

Frame sizes 71 and 80 have no eye bolts.

3.2.2 Storage
Until installation, Grundfos motors should be stored in the 
packaging in which they were delivered.
Store the motors in an enclosed, dry and well-ventilated room. 
For protection, treat unprotected machine surfaces (shaft ends 
and flanges) with a corrosion inhibitor.

Storage temperature
-20 °C to +60 °C.

4. Identification

4.1 Nameplate
The motor has two nameplates:
• nameplate with electrical data (50 and 60 Hz)
• nameplate with mechanical data (irrespective of frequency).
The nameplates are positioned on the side of the motor.

4.2 Type key

The type designation is stated on the nameplate.

Do not use sharp tools when unpacking the 
motor.

Frame size Model Number of eye bolts/
max. permissible weight

90, 100 B, C, D, H 2 x M8/
140 kg (1.4 kN)

112, 132 C, D, F, H 2 x M10/
230 kg (2.3 kN)

160, 180 F, H 2 x M12/
340 kg (3.4 kN)

If MG motors are stored, the shaft must be turned 
by hand at least once a month to prevent it from 
getting stuck and to distribute the bearing 
grease.
If the motor has been stored for more than two 
years before installation, the rotating parts must 
be dismantled and checked. Relubricate motors 
with lubricating nipples. Replace the 
greased-for-life bearings.

Both 50 and 60 Hz data are indicated on the 
nameplates for three-phase motors.
Only 50 or 60 Hz data are indicated on the 
nameplates for single-phase motors.
Only 60 Hz data are indicated on previous 
versions of ML motors.

Example MG 132 S B 2 -38 FF 265 -H 3

Motor Grundfos
Frame size (centre-line height of 
shaft, foot-mounted motor [mm])
Size, foot:
[ ] = frame sizes 71, 80
S = small
M = medium
L = large
Length of stator core:
A
B
C
D
Number of poles:
2
4
Diameter of shaft end [mm]
Flange version:
[ ] = foot-mounted motor, type IM B 3
FF = free-hole flange
FT = tapped-hole flange
Pitch circle diameter [mm]
[ ] =  IM B 3
Model:
A (discontinued)
B
C
D
F
H
Efficiency class:
[ ] = NA
1 = IE2 motor
2 = IE1 motor
3 = IE3 motor
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5. Construction

5.1 Mounting designations

5.2 Drain holes
As standard, MG motors have drain holes in the drive end of the 
stator housing.
If the motor is installed in a humid environment or in areas with 
high air humidity, open the bottom drain hole. The drain holes 
enable the escape of water which has entered the stator housing, 
for instance through condensation.

5.2.1 Number of drain holes

1. The flange can be turned 90 ° and 180 ° to both sides.

2. The flange can be turned 180 °.

3. The flange can be turned 90 ° to both sides.

5.3 Motor bearings
The motor bearing type is stated on the nameplate.

5.3.1 Motors with lubricating nipples
Frame size 160 and 180 motors have lubricating nipples both in 
the drive end and the non-drive end. The bearings are lubricated 
from factory and should therefore not be lubricated until 
commissioning.
The lubricating intervals are stated on the nameplate with 
mechanical data. For information about lubrication and 
maintenance of bearings, see section 11.2 Motor bearings.

5.4 Balancing
The rotor is dynamically balanced. As standard, the rotor has 
been balanced with a half key inserted (cylindrical shaft).

5.5 Cable entry/screwed connection
Motors are supplied without screwed cable entries. The table 
below shows the number and size of the cable entry holes of the 
terminal box according to EN 50262.

IEC 60034-7, 
Code I

IEC 60034-7, 
Code II

Flange-mounted motor (tapped-hole flange)

IM B 14 IM 3601

IM V 18 IM 3611

Flange-mounted motor (free-hole flange)

IM B 5 IM 3001

IM V 1 IM 3011

Foot-mounted motor

IM B 3 IM 1001

Foot-mounted motor (tapped-hole flange)

IM B 34 IM 2101

Foot-mounted motor (free-hole flange)

IM B 35 IM 2001

If the drain plug is removed, the motor enclosure 
class will change from IP55 to IP44.

B 3 B 14, B 5,
B 34, B 35

MG 71, 80

One drain hole closed 
with a plug1

One drain hole closed 
with a plug1

MG 90-132

Two drain holes closed 
with plugs2

Three drain holes 
closed with plugs2

MG 160, 180

Three drain holes 
closed with plugs3

Four drain holes closed 
with plugs3

Frame 
size Model Number x 

dimensions Description

71, 80 B, C, H 2 x (M20 x 1.5)

The holes have precast 
threads and are closed 
with knock-out cable 
entries.

90, 100 B, C, D, H 4 x M20
The holes are closed 
with knock-out cable 
entries.

112, 132 C, D, F, H 4 x M25

160, 180 F, H 4 x M40
2 x M20
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6. Operating conditions

6.1 Ambient temperature and installation altitude
Grundfos motors are designed for operation at temperatures up 
to 40 °C. Grundfos MG motors are capable of continuous 
operation at ambient temperatures up to 60 °C, however subject 
to a shorter bearing life. See section 11.2 Motor bearings.
The ambient temperature and the installation altitude are 
important factors for the motor life. The table below shows max. 
ambient temperature and max. installation altitude.
The table does not show combined maximum values, meaning 
that the motor is not capable of operating at +60 °C at an altitude 
of 3500 m at the same time.

If these values are exceeded, the motor must not be fully loaded 
due to the risk of overheating.
Overheating may result from excessive ambient temperatures or 
low density and consequently low cooling effect of the air.
In such cases, it may be necessary to reduce the load or use a 
motor with a higher rated output.
The curves below show the maximum motor load of the various 
efficiency classes.

Fig. 1 Motor output in relation to temperature/installation 
altitude

Example
The example shows an IE2 motor under these operating 
conditions:
• Ambient temperature: 65 °C.
• Installation altitude above sea level: 4750 m.
Maximum load of the motor:
• Ambient temperature of 65 °C: 95 %.
• 4750 m above sea level: 88 %.
As both operating conditions apply, the motor must not be loaded 
more than (0.95 x 0.88 =) 83.6 %.

6.2 Frequency converter operation
All three-phase MG motors with phase insulation can be 
connected to a frequency converter.

6.2.1 Phase insulation

MG 71 and 80
MG motors, frame sizes 71 and 80, do not have phase insulation 
as standard. The motors are not suitable for frequency converter 
operation as they are not protected against the voltage peaks 
caused by frequency converter operation.
Only motors with a rated voltage equal to or above 460 V have 
phase insulation.

MG 90 to 180
MG motors, frame sizes 90 to 180, have phase insulation. 
The motors are suitable for frequency converter operation, 
subject to these precautions:

Operating conditions for MG motors to be used for frequency 
converter operation
• Supply voltage up to 400 V:

– Check that the motor has phase insulation.
(Only motors with a rated voltage equal to or above 460 V 
have phase insulation.)

• Supply voltage above 400 V:
– Check that the motor has phase insulation.

(Only motors with a rated voltage equal to or above 460 V 
have phase insulation.)

– Fit a sine-wave filter between the motor and the frequency 
converter.

6.2.2 Acoustic noise and voltage peaks
Frequency converter operation may cause increased acoustic 
noise from the motor and will often expose the motor insulation 
system to a heavier load due to voltage peaks reducing motor life. 
To prevent the voltage peaks from damaging the motor, make 
sure to observe the limits of IEC 60034-17.
Increased acoustic noise and detrimental voltage peaks can be 
eliminated by fitting an output filter between the frequency 
converter and the motor. For further details, contact your 
frequency converter supplier or Grundfos.
Figure 2 shows the maximum permissible voltage peaks 
measured at the motor terminals for a specific rise time.

Fig. 2 Maximum values for voltage peaks

Efficiency class

Max. ambient 
temperature at full 

load
[°C]

Max. installation 
altitude above sea 

level at full load
[m]
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If the motor load is not reduced in case the 
ambient temperature or installation altitude is 
exceeded, the motor life will be limited, and the 
warranty is void.
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How to eliminate problems with noise
• Noise-critical applications:

Fit an output filter between the frequency converter and the 
motor. This will reduce the voltage peaks and consequently 
the noise.

• Particularly noise-critical applications:
Fit a sinusoidal filter. This will reduce the voltage peaks and 
optimise the sinusoidal wave of the power supply to the motor.

6.2.3 Cable length
The length of the cable between motor and frequency converter 
affects the motor load. Fit a cable that meets the specifications 
laid down by the frequency converter supplier.

6.2.4 Speed
Basically, MG motors are not suitable for oversynchronous 
operation. Contact Grundfos if oversynchronous operation is 
required.
Oversynchronous operation means that the motor runs at a 
frequency higher than 60 Hz. This can be achieved by using a 
frequency converter.

7. Mechanical installation
The installation must be carried out by authorised personnel in 
accordance with local regulations.
Check by hand that the shaft rotates freely.

7.1 Clearance
To ensure sufficient air circulation, a clearance of minimum 
50 mm must be available over/around the motor.

7.2 Terminal box positions

Fig. 3 Permissible terminal box positions

In case of vertically installed motors, the terminal box must not 
fall more than 10 ° below the horizontal plane.
Make sure that the motor drain holes are positioned so that 
condensed water can escape from the motor. 
See section 5.2.1 Number of drain holes.

7.3 Outdoor installation
If it is installed outdoors, protect the motor against water and 
sunshine.

7.4 Foundation
Grundfos recommends to install motor and pump on a foundation 
which is heavy enough to provide permanent and rigid support. 
The foundation must be capable of absorbing any vibration, 
normal strain or shock.

7.5 Alignment
Correct alignment is important to avoid problems with bearings, 
vibrations and possible fracture of shaft ends.

7.6 Fitting of coupling parts and pulleys
Fit coupling parts, pulleys and similar components using suitable 
equipment and tools that do not damage the motor bearings.
Never knock a coupling part or pulley into position. Always carry 
out removal without pressing against the motor.

8. Electrical installation

8.1 General information
Operating voltage and operating frequency are stated on the 
motor nameplate. Check that the motor is suitable for the power 
supply available at the installation site.
The voltage quality for MG motors, measured at the motor 
terminals, must be ± 10 % of the rated voltage during continuous 
operation (including variation in the supply voltage and losses in 
cables).

8.1.1 Motor protection

Single-phase motors
Single-phase motors are supplied with built-in thermal protection, 
according to IEC 60034-11, against thermal overload with both 
rapid and slow variation.

Three-phase motors
Three-phase motors must be protected by a motor-protective 
circuit breaker according to local regulations.
MG motors as from 3.0 kW are supplied with thermal switches 
(PTC) as standard and protected against thermal overload with 
both rapid and slow variation. The motor protection is stated on 
the nameplate.

8.2 Electrical connection
The electrical installation should be carried out by authorised 
personnel in accordance with local regulations.
The wiring diagram is located in the terminal box cover.

The terminal box of single-speed motors normally contains six 
winding terminals and at least one earth terminal.

8.2.1 Single-phase motor
Connect single-phase motors to the mains in accordance with the 
instructions located in the terminal box cover.

8.2.2 Three-phase motor
Three-phase motors can be connected in star (Y) or delta (D) 
according to IEC 60034-8. See the wiring diagram in the terminal 
box cover.
Voltage and connection are stated on the nameplate.

Example: 380-415 D/660-690 Y
• If the voltage supply is 380-415 V, the motor must be 

connected in delta.
• If the voltage supply is 660-690 V, the motor must be 

connected in star.

TM
04

 5
51

0 
33

09

Non-compliance may result in functional faults 
which will damage the motor components.

Warning
Make sure that the power supply cannot be 
accidentally switched on during the electrical 
installation.

Warning
The motor must be connected to an external 
mains switch.

Warning
Whenever motors incorporating a thermal switch 
or thermistors are to be repaired, make sure that 
the motor cannot start automatically after 
cooling.

Warning
Before removing the terminal box cover and 
before any dismantling of the motor, switch off 
the power supply.

Warning
The motor must be earthed.
Do not connect the motor to the voltage supply 
until the connection to earth has been carried out 
in accordance with local regulations.
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9. Start-up

9.1 Measuring the insulation resistance
Measure the insulation resistance before start-up and in case of 
any risk of moisture in the windings.

Calculate the minimum permissible insulation resistance, R, 
by multiplying the rated voltage (in kV) of the motor with the 
constant 0.5 megohm/kV.
Stop using the motor immediately if the insulation resistance falls 
below this value.

Example
If the rated voltage is 690 V, the measured resistance must be 
higher than 0.69 kV x 0.5 megohm/kV = 0.35 megohm.
Measure the minimum permissible insulation resistance at a 
winding temperature of 25 °C (+/- 15 °C).
Procedure:
• Connect the megaohmmeter between phase and earth at a 

measuring voltage of 500 V DC.
• Read the value on the megaohmmeter.

If the minimum insulation resistance is not attained, the windings 
are too moist and must be oven-dried.
The oven temperature must be 90 °C for 12-16 hours and then 
105 °C for 6-8 hours.

9.2 Direction of rotation
The direction of rotation is clockwise, seen from the motor drive 
end when the mains conductors are connected in accordance 
with the diagram located in the terminal box cover. The direction 
of rotation can be changed by switching two random mains 
conductors.

10. Operation

10.1 Max. number of starts per hour
See page 45.

11. Maintenance

11.1 Motor
Inspect the motor at regular intervals, determined by the 
environment in which the motor is installed. To ensure adequate 
ventilation, it is important to keep the motor clean. If the motor is 
installed in a dusty environment, it must be cleaned and checked 
more often than if it is installed in non-dusty environment.
In standard motors, condensed water cannot escape. The drain 
hole at the lowest point of the motor can be opened and ensure 
the escape of water entering the stator housing, for example in 
connection with condensation.

11.2 Motor bearings
11.2.1 Motors without lubricating nipples
The bearings are greased for life. The expected life is at least 
18000 operating hours at an ambient temperature of up to 40 °C. 
A higher ambient temperature reduces life. A temperature 
increase of 10 °C reduces life by 50 %.

Bearing grease
The technical specifications of the grease must correspond to 
DIN 51825, K3N or better.
• 50 cSt (mm2/s) at 40 °C
• 8 cSt (mm2/s) at 100 °C.
Grease filling rate: 30-40 %.

11.2.2 Motors with lubricating nipples
Lubricate the bearings with high-temperature grease as specified 
on the motor nameplate with mechanical data.
Lubricating intervals are stated on the lubricating plate for 40 °C 
and 60 °C.
We recommend to dismantle the motor when the bearings have 
been relubricated five times. Clean and check the bearings for 
damage; replace them if necessary.
In the case of seasonal operation (motor is idle for more than six 
months of the year), we recommend to lubricate the motor 
bearings when you take it out of operation.
It is important to relubricate the bearings as specified on the 
motor nameplate with mechanical data. If this interval is not 
observed, the bearing life will be reduced.

Reduced lubricating interval
The lubricating interval must be reduced in these situations:
• Dirty and dusty environments. Reduce the lubricating interval 

by a factor 0.75.
• Very moist environments. Reduce the lubricating interval by a 

factor 0.9.
If the environments are both dusty and moist, multiply the factors.

Grease type and quantity
See the motor nameplate with mechanical data.

12. Technical data

12.1 Weight
See nameplate, WinCAPS or WebCAPS.

12.2 Enclosure class
See nameplate, WinCAPS or WebCAPS.

12.3 Dimensional sketches
See page 46.

12.4 Sound pressure level
See WinCAPS or WebCAPS.

12.5 Winding resistances
See WinCAPS, WebCAPS or MG Product Information, PI-052, 
section "Technical data".

Warning
When measuring the insulation resistance, 
carefully follow the safety regulations of 
EN 50110-1 (operation of power plants) and the 
instruction manual for measuring and test 
equipment.

Warning
During and immediately after the measurement, 
there will be a risk of electric shock. Do not touch 
the terminals until the windings are de-energised.

Remove any drain plugs before heating.

Some MG motors have a properly directed fan. 
The direction of rotation must be as stated on the 
motor.

Warning
During operation, the motor surface may be so 
hot that it may cause personal injury.

Never mix grease with thickeners, such as 
lithium-based grease with polycarbamide-based 
grease.

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 43 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 75 of 2457



9

13. Fault finding

The table below covers the most frequent faults. 
Contact Grundfos if the table does not cover the specific fault.

14. Service
All repairs must be carried out in accordance with IEC 60079-19. 
Observe the provisions of EN 50110-1 until all maintenance work 
has been completed, and the motor has been assembled.

14.1 Motor bearings
Take care when replacing the motor bearings.

14.2 Service documentation
Service documentation is available on www.grundfos.com > 
WebCAPS > Service.
If you have any questions, please contact the nearest Grundfos 
company.

15. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use the public or private waste collection service.
2. If this is not possible, contact the nearest Grundfos company 

or service workshop.

Subject to alterations.

Warning
Before starting fault finding, switch off the power 
supply. Make sure that the power supply cannot 
be accidentally switched on.
Motor service and fault finding must be carried 
out by qualified personnel.

Fault Cause

1. Motor does not start. a) Power supply disconnected.
b) Fuses blown.
c) Automatic circuit breakers cut 

out.
d) Motor-protective circuit breaker 

tripped.
e) Thermal protection tripped.
f) Contacts of motor-protective 

circuit breaker or magnet coil 
defective.

g) Control circuit defective.
h) Blocked rotor.
i) Motor defective.

2. Motor-protective 
circuit breaker trips 
immediately when 
supply is switched on.

a) A fuse blown.
b) Contacts of motor-protective 

circuit breaker defective.
c) Blocked rotor.
d) Cable connection loose or 

faulty.
e) Motor winding defective.
f) Motor-protective circuit breaker 

setting is too low.
3. Motor-protective 

circuit breaker trips 
occasionally.

a) Motor-protective circuit breaker 
setting is too low.

b) Mains voltage periodically too 
low.

c) Voltage asymmetry

Do not expose the bearings to impacts or shocks.
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Appendix

Maximum number of starts per hour

2-pole motors 4-pole motors

Type designation Maximum number of 
starts per hour Type designation Maximum number of 

starts per hour

MG 71A2

250

MG 71A4

250

MG 71B2 MG 71B4
MG 80A2 MG 80A4
MG 80B2 MG 80B4
MG 90SA2 MG 90SA4
MG 90SB2 MG 90SB4
MG 90LA2 MG 90LA4
MG 90LB2 MG 90LB4
MG 90LC2 MG 90LC4
MG 100LA2

100

MG 100LA4
100MG 100LC2 MG 100LB4

MG 112MB2 MG 100LC4
MG 112MC2 MG 112MB4

50

MG 132SB2

50

MG 112MC4
MG 132SC2 MG 132MB4
MG 132SD2 MG 132SB4
MG 160MB2 MG 132SC4
MG 160MD2

40
MG 160MB4

MG 160LB2 MG 160LB4
MG 180MB2
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Dimensional sketches

Fig. 1 Foot-mounted motor, IM B 3

Fig. 2 Foot-mounted motor with free-hole flange, IM B 35
Motor with free-hole flange, IM B5/V1

Fig. 3 Foot-mounted motor with tapped-hole flange, IM B 34
Motor with tapped-hole flange, IM B14/V18 
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Dimensions, 2-pole
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana, ramal Campana Cen-
tro Industrial Garín - Esq. Haendel y 
Mozart
AR-1619 Garín Pcia. de Buenos Aires
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 45 3190

Australia
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61-8-8461-4611 
Telefax: +61-8-8340 0155 

Austria
GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstraße 2 
A-5082 Grödig/Salzburg 
Tel.: +43-6246-883-0 
Telefax: +43-6246-883-30 

Belgium
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81-83 
B-2630 Aartselaar 
Tél.: +32-3-870 7300 
Télécopie: +32-3-870 7301

Belorussia
   

220123, ,
. . , 22, . 1105 

.: +(37517) 233 97 65, 
: +(37517) 233 97 69

E-mail: grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Trg Heroja 16,
BiH-71000 Sarajevo
Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO BRASIL
Av. Humberto de Alencar Castelo Branco, 
630
CEP 09850 - 300
São Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria
Grundfos Bulgaria EOOD
Slatina District
Iztochna Tangenta street no. 100
BG - 1592 Sofia
Tel. +359 2 49 22 200
Fax. +359 2 49 22 201
email: bulgaria@grundfos.bg

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
50/F Maxdo Center No. 8 XingYi Rd.
Hongqiao development Zone
Shanghai 200336
PRC
Phone: +86 21 612 252 22
Telefax: +86 21 612 253 33

Croatia
GRUNDFOS CROATIA d.o.o.
Cebini 37, Buzin
HR-10010 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.o.

ajkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850 Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 92G
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
FIN-01730 Vantaa 
Phone: +358-3066 5650 
Telefax: +358-3066 56550

France
Pompes GRUNDFOS Distribution S.A. 
Parc d’Activités de Chesnes 
57, rue de Malacombe 
F-38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33-4 74 94 10 51 

Germany
GRUNDFOS GMBH
Schlüterstr. 33
40699 Erkrath
Tel.: +49-(0) 211 929 69-0 
Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:
e-mail: kundendienst@grundfos.de

HILGE GmbH & Co. KG
Hilgestrasse 37-47
55292 Bodenheim/Rhein
Germany
Tel.: +49 6135 75-0
Telefax: +49 6135 1737
e-mail: hilge@hilge.de

Greece
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon-Markopoulou Av. 
P.O. Box 71 
GR-19002 Peania 
Phone: +0030-210-66 83 400 
Telefax: +0030-210-66 46 273

Hong Kong
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary
GRUNDFOS Hungária Kft.
Park u. 8
H-2045 Törökbálint, 
Phone: +36-23 511 110
Telefax: +36-23 511 111

India
GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam
Chennai 600 096
Phone: +91-44 2496 6800

Indonesia
PT GRUNDFOS Pompa 
Jl. Rawa Sumur III, Blok III / CC-1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 6909 
Telefax: +62-21-460 6910 / 460 6901 

Ireland
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park
Ballymount Road Lower
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1-4089 830 

Italy
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4
I-20060 Truccazzano (Milano)
Tel.: +39-02-95838112 
Telefax: +39-02-95309290 / 95838461 

Japan
GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F, 
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan
Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea
GRUNDFOS Pumps Korea Ltd.
6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea
Phone: +82-2-5317 600
Telefax: +82-2-5633 725

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava iel  60, LV-1035, R ga,
T lr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania
GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius
Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia
GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam
Selangor 
Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010

Netherlands
GRUNDFOS Netherlands
Veluwezoom 35
1326 AE Almere
Postbus 22015
1302 CA ALMERE 
Tel.: +31-88-478 6336 
Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand
GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland
Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway
GRUNDFOS Pumper A/S 
Strømsveien 344 
Postboks 235, Leirdal 
N-1011 Oslo 
Tlf.: +47-22 90 47 00 
Telefax: +47-22 32 21 50 

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Prze mierowo
Tel: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

România
GRUNDFOS Pompe România SRL
Bd. Biruintei, nr 103 
Pantelimon county Ilfov
Phone: +40 21 200 4100
Telefax: +40 21 200 4101
E-mail: romania@grundfos.ro

Russia
 

, 109544 , .  
39

. (+7) 495 737 30 00, 564 88 00
 (+7) 495 737 75 36, 564 88 11

E-mail grundfos.moscow@grundfos.com

Serbia 
GRUNDFOS Predstavništvo Beograd
Dr. Milutina Ivkovi a 2a/29
YU-11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402

Slovenia
GRUNDFOS d.o.o.
Šlandrova 8b, SI-1231 Ljubljana- rnu e
Phone: +386 1 568 0610
Telefax: +386 1 568 0619
E-mail: slovenia@grundfos.si

South Africa
GRUNDFOS (PTY) LTD
Corner Mountjoy and George Allen Roads
Wilbart Ext. 2
Bedfordview 2008
Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: lsmart@grundfos.com

Spain
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E-28110 Algete (Madrid) 
Tel.: +34-91-848 8800 
Telefax: +34-91-628 0465 

Sweden
GRUNDFOS AB 
Box 333 (Lunnagårdsgatan 6) 
431 24 Mölndal 
Tel.: +46 31 332 23 000
Telefax: +46 31 331 94 60 

Switzerland
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH-8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41-1-806 8115 

Taiwan
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min-Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999
Telefax: +66-2-725 8998

Turkey
GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi,
2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli
Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine
   

01010 , .  8 , 
.:(+38 044) 390 40 50 
.: (+38 044) 390 40 59

E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768
Jebel Ali Free Zone
Dubai
Phone: +971 4  8815 166
Telefax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Usbekistan
   

700000  .   1-  
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: (3712) 55-68-15
: (3712) 53-36-35
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Grundfos valves

1. Non-return valves, type GNVP 3

2. Non-return valves, type GNV 5

3. Foot valves and non-return valves 6
BV, MV 3/4" to 3"       6
BV, MV 4" to 6"       8
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Grundfos valves 1

1. Non-return valves, type GNVP

Fig. 1 GNVP valves

GNVP non-return valves are designed for installation 
in pipe systems between two DIN flanges. Thanks to 
their compact design, the GNVP valves are easy to 
install. All composite parts have a wide range of 
drinking water approvals, maintained at regular test 
intervals. According to the DIN EN 13959 standard, all 
GNVP non-return valves incorporate two test/drainage 
plugs for user-friendly usage.

Applications
The GNVP non-return valves are designed exclusively 
for installation in Grundfos booster systems where a 
one-way water flow is required.
Maximum operating pressure: 16 bar (PN 16).
Liquid temperature: 0 °C to +60 °C.

Drinking water approvals
Germany: DVGW NW-6312AT2526
Great Britain: WRAS 605078
Netherlands: KIWA K 26819 / 01
France: ACS 07 ACC NY 208
Belgium: BELGAQUA 10/16/EA.

Construction
The polyoxymethylene (POM) valve housing is 
equipped with one or several insert valve cartridges, 
depending on the size. Valves, DN 32 to DN 50, are 
equipped with one valve cartridge. Valves, DN 65, 
DN 80 and DN 100, are equipped with several 
cartridges. The main valve cartridge components are 
made of POM, the seals are made of NBR, and the 
spring is made of stainless steel, for optimum 
functionality and reliability. 

Head loss

Fig. 2 Head loss curves for non-return valves, 
type GNVP

Dimensions

TM
04

 9
40

8 
41

10

TM
04

 9
38

6 
40

10

Type Outer 
diameter

[mm]

Width
[mm]

Size of 
O-ring seal

[mm]

Product 
numbers

GNVP 
DN 32 (1 1/4")

70 60 45 x 3 91040183

GNVP 
DN 40 (1 1/2")

90 60 56 x 3 91040184

GNVP 
DN 50 (2")

108 60 83 x 3 91040185

GNVP 
DN 50-I (2")

108 60 76 x 3 96155179

GNVP 
DN 65 (2 1/2")

125 60 94 x 3 91040186

GNVP 
DN 80 (3")

143 60 110 x 3 91069032

GNVP 
DN 100 (4")

160 60 130 x 3 91040187

0 10 20 30 40 50 60 70 Q [m³/h]

0

1

2
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6

[m]
H

GNVP

DN100DN80DN65

DN50

DN40DN32
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Grundfos valves1

Materials

Fig. 3 Components of a GNVP, DN 50 valve

* Applies only to DN 65, DN 80 and DN 100.

Installation

Fig. 4 Installation example, GNVP

The GNVP non-return valve is fitted between two 
DIN flanges, such as pump flange and counter flange, 
by means of bolts and nuts. The valve can be fitted in 
any position required. The arrow on the nameplate 
indicates the direction of the water flow.
Note: The GNVP valves have factory-fitted O-rings on 
both mating surfaces for optimum sealing against the 
flanges. As a result, no additional gaskets are 
required.

TM
04

 9
40

3 
40

10

Pos. Valve components Materials
1 Housing POM - Ultrafom H4320
2 Cartridge POM - Hostaform/NBR
3 O-ring EPDM
4 Plug PA - Ultramid

POM - Ultraform H4320*
O-ring NBR/EPDM*

TM
00

 0
55

1 
32

92
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Grundfos valves 2

2. Non-return valves, type GNV
GNV non-return valves are designed for installation in 
pipe systems between two DIN flanges. The valve 
casing is made of electro-coated cast iron. Valve cone, 
valve seat and other components are made of 
stainless steel.

Applications
GNV 50, 80 and 100 are used in Grundfos booster 
systems, in water supply systems and drainage 
systems in both dwelling-houses and in industry where 
a one-way water flow is required.
Maximum operating pressure: 25 bar (PN 25).
Liquid temperature: 0 °C to +120 °C.

Construction
The choice of materials reduces wear and corrosion to 
a minimum and ensures long maintenance-free life.
The valve seat consists of a stainless-steel ring on 
which synthetic rubber has been vulcanised. Due to 
this construction, the valve cone is seated directly on 
the stainless-steel ring at high pressures, to relieve the 
pressure on the rubber.

Head loss

Fig. 5 Head loss curves for non-return valves, type GNV

Dimensions and weights

Fig. 6 Dimensional sketch, GNV

Materials

Installation

Fig. 7 Installation example, GNV

The GNV non-return valve is fitted between two DIN 
flanges, such as pump flange and counter flange, by 
means of bolts and nuts. The valve can be fitted in any 
position required. The arrow on the nameplate 
indicates the direction of the water flow.
Prior to installation, gaskets should be fitted on either 
side of the valve. The following sizes should be used:

TM
00

 4
29

0 
23

94
TM

00
 0

54
9 

46
97

GNV

Type D1
[mm]

D2
[mm]

D3
[mm]

B
[mm]

Weights
[kg]

Product 
numbers

GNV 
DN 50 (2")

65 50 104 48 1.4 957521

GNV 
DN 80 (3")

80 70 128 93 2.7 957526

GNV 
DN 100 (4")

100 95 160 95 5.0 957541

Valve components Materials DIN W.-Nr.
Valve casing, electro-coated Cast iron 0.6020
Valve seat, vulcanised Stainless steel, NBR 1.4301
Guide for valve seat, 
electro-coated

Cast iron 0.6020

Valve cone Stainless steel 1.4301
Guide complete Stainless steel 1.4301
Spring Stainless steel 1.4301
Spring retainer Stainless steel 1.4401

TM
00

 0
55

1 
32

92
Valve type Gasket size
GNV 50 102 / 65 mm x 1.5 mm
GNV 80 125 / 80 mm x 1.5 mm
GNV 100 162 / 115 mm x 2.0 mm
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Grundfos valves3

3. Foot valves and non-return valves 

BV, MV 3/4" to 3"
BV and MV valves are one-way valves with the valve 
casing made of cast iron or bronze. The valves have 
internal pipe thread and can be supplied with or 
without spring-loaded valve cone.
BV: foot valve without spring
BVF: foot valve with spring
MV: non-return valve without spring
MVF: non-return valve with spring.

Applications
BV and MV valves are used in minor water supply and 
pumping systems to avoid back flow when the pump is 
stopped. The valves are also fitted in systems where 
the pumps are connected in parallel and as foot valves 
to secure the suction conditions of the pumps.
Valves without spring are only intended for vertical 
installation. Valves with spring can be fitted in any 
position in the pipe system.
Maximum operating pressure: 25 bar.
Liquid temperature: 0 °C to +70 °C.

Product numbers

Dimensions and weights

Fig. 8 Dimensional sketch, BV, MV 3/4" to 3"

BV, MV 
without 
spring

Cast 
iron

Bronze BVF, MVF 
with spring

Cast 
iron

Bronze

BV 3/4" 956007 956207 BVF 3/4" 956107 956307
BV 1" 956010 956210 BVF 1" 956110 956310
BV 1 1/4" 956012 956212 BVF 1 1/4" 956112 956312
BV 1 1/2" 956015 956215 BVF 1 1/2" 956115 956315
BV 2" 956020 956220 BVF 2" 956120 956320
BV 2 1/2" 956025 956225 BVF 2 1/2" 956125 956325
BV 3" 956030 956230 BVF 3" 956130 956330
MV 3/4" 957007 957207 MVF 3/4" 957107 957307
MV 1" 957010 957210 MVF 1" 957110 957310
MV 1 1/4" 957012 957212 MVF 1 1/4" 957112 957312
MV 1 1/2" 957015 957215 MVF 1 1/2" 957115 957315
MV 2" 957020 957220 MVF 2" 957120 957320
MV 2 1/2" 957025 957225 MVF 2 1/2" 957125 957325
MV 3" 957030 957230 MVF 3" 957130 957330

TM
00

 0
55

3 
46

97

Type A B
[mm]

C
[mm]

Cast iron
[kg]

Bronze
[kg]

BV 3/4" 3/4" 44 104 0.5 0.5
BV 1" 1" 60 117 0.8 0.9
BV 1 1/4" 1 1/4" 70 130 1.2 1.4
BV 1 1/2" 1 1/2" 75 155 1.5 1.8
BV 2" 2" 100 212 2.6 3.1
BV 2 1/2" 2 1/2" 120 235 4.6 5.2
BV 3" 3" 137 263 6.3 6.9
MV 3/4" 3/4" 44 80 0.4 0.5
MV 1" 1" 60 87 0.8 0.9
MV 1 1/4" 1 1/4" 70 100 1.1 1.3
MV 1 1/2" 1 1/2" 75 108 1.4 1.7
MV 2" 2" 100 136 2.5 2.9
MV 2 1/2" 2 1/2" 120 163 4.4 5.1
MV 3" 3" 137 182 6.0 6.8
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Grundfos valves 3

Head loss without spring

Fig. 9 Head loss curves for BV and MV

Head loss with spring

Fig. 10 Head loss curves for BVF and MVF

Materials

TM
00

 1
19

2 
46

97
TM

00
 1

19
3 

46
97

Valve components Materials DIN W.-Nr.
Valve casing Cast iron 0.6020

Bronze 2.1176.01
Valve seat, vulcanised Stainless steel, NBR 1.4301
Valve cone, vulcanised Stainless steel, NBR 1.4301
Spring Stainless steel 1.4301
Spring retainer Stainless steel 1.4301
Nipple (MV) Bronze 2.1096.01
Strainer (BV) Bronze 2.1096.01
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Grundfos valves3

BV, MV 4" to 6"
BV and MV valves are one-way valves with valve 
casing in stainless steel or nickel-resist alloy and other 
components in stainless steel. Foot valves (BV) in 
stainless steel are only available in the 6" dimension.
BV 4" to 6" in nickel-resist alloy
MV 4" to 6" in nickel-resist alloy
BV 6" in stainless steel.

Applications
The foot valve is fitted to the suction pipe in boreholes 
to secure the suction condition of the pump.
The non-return valve is fitted in large pipe systems to 
avoid back flow, etc.
Thanks to the combination of materials, the BV and 
MV valves can be used in pipe systems for slightly 
aggressive liquids.
Maximum operating pressure: 25 bar.
Liquid temperature: 0 °C to +70 °C.

Head loss

Fig. 11 Head loss curves for BV and MV

Dimensions and weights

Fig. 12 Dimensional sketch, BV, MV 4" to 6"

Construction
The foot valves and non-return valves have internal 
thread and consist of valve casing, upper and lower 
part for MV or valve casing and strainer for BV. The 
valve seat consists of a stainless-steel ring on which 
rubber has been vulcanised. Due to this construction, 
the valve cone is seated directly on the stainless-steel 
ring at high pressures, to relieve the pressure on the 
rubber.
To seal the valve, the valve cone is spring-loaded and 
controlled by guides in both the upper and lower part of 
the valve casing.

Materials

TM
00
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02

2 
03

96
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Type A B 
[mm]

C
[mm]

Weight
[kg]

Product numbers

Nickel-resist
BV 4" Rp 4 162 415 9.7 956449
BV 5" Rp 5 190 482 17.5 956459
BV 6" Rp 6 228 550 18.2 956461

Stainless: 285001
MV 4" Rp 4 158 240 8.7 957449
MV 5" Rp 5 158 215 16.5 957450
MV 6" Rp 6 190 241 17.2 957461
MV 6" 6" flange 220 255 20.2 957460

Valve components Materials DIN W.-Nr.
Valve casing Nickel-resist 0.7660

Stainless steel 1.4301
Valve cone Stainless steel 1.4301
Valve seat, vulcanised Stainless steel

NBR, NR or BR
1.4301

Guides in valve casings Stainless steel 1.4301
Spring Stainless steel 1.4301
Nut and lock washer Stainless steel 1.4401
Staybolts Stainless steel 1.4301
Valve casing, lower part Nickel-resist 0.7660

Stainless steel 1.4301
Strainer Stainless steel 1.4301

Subject to alterations.
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]

Position Qty. Description SinglePrice
1 Price on requestCR 32-6-2 F-F-A-E-HQQE

Note! Product picture may differ from actual product

Vertical, non-self-priming, multistage, in-line,
centrifugal pump for installation in pipe systems
and mounting on a foundation.

The pump has the following characteristics:
- Impellers and intermediate chambers are made of

Stainless steel, DIN W.-Nr. 1.4301.
- Pump head and base are made of Cast iron.
- The shaft seal has assembly length

according to EN 12756.
- Power transmission is via cast iron split

coupling.
- Pipework connection is via DIN flanges.

The motor is a 3-phase AC motor.

Liquid:
Liquid temperature range: -20.0 .. 150.0 t_dgrc
Liquid temp: 20 dgrc
Density: 998.204 kg/m3

Technical:
Speed for pump data: 2924 rpm
Actual calculated flow: 30 m3/h
Resulting head of the pump: 112.869 mH
Shaft seal: HQQE

Materials:
Pump housing: Cast iron

EN-JS1050
ASTM 80-55-06

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Installation:
Maximum ambient temperature: 60.0 t_dgrc
Max pressure at stated temp: 25/150 t_bardgC

25/-20 t_bardgC
Flange standard: DIN
Pipe connection: DN 65
Pressure stage: PN 25
Flange size for motor: FF300
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]

Position Qty. Description SinglePrice
Electrical data:
Motor type: 160MB
IE Efficiency class: IE3
Number of poles: 2
Rated power - P2: 11.0 t_kW
Power (P2) required by pump: 11 t_kW
Mains frequency: 50 Hz
Rated voltage: 3 x 380-415 D/660-690 Y V
Rated current: 20,8-19,8/12,0-11,8 A
Starting current: 660-780 %
Cos phi - power factor: 0,88-0,84
Rated speed: 2940-2950 rpm
IE efficiency: IE3 91,2%
Motor efficiency at full load: 91,2-91,2 %
Motor efficiency at 3/4 load: 91,8-91,8 %
Motor efficiency at 1/2 load: 91,3-91,2 %
Enclosure class (IEC 34-5): 55
Insulation class (IEC 85): F

Others:
Net weight: 161,10 kg
Gross weight: 194,10 kg
Shipping volume: 0.41 m3
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]
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 4* CR 32-6-2    3* 400 V, 50 Hz
Losses in fittings and valves not included

Pumped liquid = Water
Liquid temperature = 20 °C
Density = 998.2 kg/m³

Description Value
Product name: CR 32-6-2 F-F-A-E-HQQE
Product No: On request
EAN number: On request
  
Technical:
Speed for pump data 2924 rpm
Actual calculated flow: 30 m³/h
Resulting head of the pump: 113 m
Impellers: 6
Impeller reduc.: 2
Shaft seal: HQQE
Stages: 6
Pump version: F
Model: A
  
Materials:
Pump housing: Cast iron

EN-JS1050
ASTM 80-55-06

Impeller: Stainless steel
DIN W.-Nr. 1.4301
AISI 304

Material code: A
Code for rubber: E
  
Installation:
Maximum ambient temperature: 60.0 t_dgrc
Max pressure at stated temp 25/150 t_bardgC

25/-20 t_bardgC
Flange standard: DIN
Connect code: F
Pipe connection: DN 65
Pressure stage: PN 25
Flange size for motor: FF300
  
Liquid:
Liquid temperature range -20.0 .. 150.0 t_dgrc
Liquid temp: 20 °C
Density: 998.2 kg/m³
  
Electrical data:
Motor type: 160MB
IE Efficiency class: IE3
Number of poles: 2
Rated power - P2: 11.0 t_kW
Power (P2) required by pump 11 t_kW
Mains frequency: 50 Hz
Rated voltage: 3 x 380-415 D/660-690 Y V
Rated current: 20,8-19,8/12,0-11,8 A
Starting current 660-780 %
Cos phi - power factor: 0,88-0,84
Rated speed: 2940-2950 rpm
IE efficiency: IE3 91,2%
Motor efficiency at full load: 91,2-91,2 %
Motor efficiency at 3/4 load: 91,8-91,8 %
Motor efficiency at 1/2 load: 91,3-91,2 %
Enclosure class (IEC 34-5): 55
Insulation class (IEC 85): F
Motor protec: PTC
Motor No: 85U17524
  
Others:
Net weight: 161,10 kg
Gross weight: 194,10 kg
Shipping volume: 0.41 m3
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CR 32-6-2 50 Hz
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 4* CR 32-6-2    3* 400 V, 50 Hz
Losses in fittings and valves not included

Pumped liquid = Water
Liquid temperature = 20 °C
Density = 998.2 kg/m³
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]

Note! All units are in [mm] unless others are stated.
Disclaimer: This simplified dimensional drawing does not show all details.

CR 32-6-2 50 Hz
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]

Note! All units are in [mm] unless others are stated.

CR 32-6-2 50 Hz
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Project:
Reference Number:

Gibson Island WRP
O/N 63929

Client:
Client Number:
Contact:

Tenix Alliance
1000000455

Printed from Grundfos CAPS [2012.01.059]

Disclaimer

Grundfos provides CAPS as a service and for information purposes only. The
transmission of this information does not create any form of relationship with
Grundfos. While we have attempted to maintain the information, the software and any
other services in CAPS as accurately as possible, CAPS may contain errors or omissions
for which we disclaim any and all liability. The material and contents posted in CAPS is
provided without warranty of any kind.
Grundfos is not responsible for any loss of hardware, software or files, caused by the use
of CAPS or elements downloaded or used from CAPS. Hence
Grundfos makes no warranty that CAPS or products or services provided through CAPS,
either by Grundfos or on Grundfos' behalf (including free software downloads), will meet
your requirements or will be uninterrupted, timely, secure or error-free, or that CAPS or
the servers used by Grundfos are free of viruses or bugs or are fully functional or
accurate.
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 0 - 1  MBS 3000 - 1011 - 1 AB04  060G1113

 0 - 1.6  MBS 3000 - 1211 - 1 AB04  060G1429

 0 - 2.5  MBS 3000 - 1411 - 1 AB04  060G1122

 0 - 4  MBS 3000 - 1611 - 1 AB04  060G1123

 0 - 6  MBS 3000 - 1811 - 1 AB04  060G1124

 0 - 10  MBS 3000 - 2011 - 1 AB04  060G1125

 0 - 16  MBS 3000 - 2211 - 1 AB04  060G1133

 0 - 25  MBS 3000 - 2411 - 1 AB04  060G1430

 0 - 40  MBS 3000 - 2611 - 1 AB04  060G1105

 0 - 60  MBS 3000 - 2811 - 1 AB04  060G1106

 0 - 100  MBS 3000 - 3011 - 1 AB04  060G1107

 0 - 160  MBS 3000 - 3211 - 1 AB04  060G1112

 0 - 250  MBS 3000 - 3411 - 1 AB04  060G1111

 0 - 400  MBS 3000 - 3611 - 1 AB04  060G1109

 0 - 600  MBS 3000 - 3811 - 1 AB04  060G1110

Data sheet

 IC.PD.P20.A2.02- 520B2575

Pressure transmitter for industrial applications

Type MBS 3000  

Features • Designed for use in severe industrial 
environments

• Enslosure and wetted parts of acid-resistant 
stainless steel (AISI 316L)

• Pressure ranges in relative (gauge) or absolute 
from 0 up to 600 bar

• All standard output signals: 4 - 20 mA, 0 - 5 V,   
1 - 5 V, 1 - 6 V,  0 - 10 V, 1 - 10 V

• A wide range of pressure and electrical 
connections

• Temperature compensated and laser calibrated

Measuring range

Pe
1) [bar]

Type Code no.

1) Relative/ gauge

Plug:  Pg 9 (EN 175301-803)
Output signal: 4-20 mA
Pressure connection: 
G ¼ A (EN 837)

Description The compact pressure transmitter MBS 3000 is  

designed for use in almost all industrial  

applications, and offers a reliable pressure  

measurement, even under harsh environmental 

conditions.

The flexible pressure transmitter programme  

covers different output signals, absolute and 

gauge (relative) versions, measuring ranges from 

0-1 to 0-600 bar and a wide range of pressure and 

electrical connections.

Excellent vibration stability, robust construction, 

and a high degree of EMC/EMI protection equip 

the pressure transmitter to meet the most  

stringent industrial requirements.

Ordering 

standard versions
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2 IC.PD.P20.A2.02 - 520B2575

Data sheet Pressure transmitter for industrial applications type MBS 3000

Technical data

Electrical specifications
Nom. output signal (short-circuit protected)

4 − 20 mA 0 - 5, 1 - 5, 1 - 6 V 0 - 10 V ,  1 - 10 V

Supply voltage [UB], polarity protected 9 → 32 V 9 → 30 V 15 → 30 V 

Supply - current consumption – ≤ 5 mA ≤ 8 mA

Supply voltage dependency ≤ ±0.05% FS/10 V

Current limitation 28 mA (typ.) –

Output impedance – ≤ 25Ω
Load [R

L
] (load connected to 0V) R

L
 ≤ (U

B
-9V)/0.02 A R

L
 ≥ 10 kΩ R

L
 ≥ 15 kΩ

Environmental conditions
Medium temperature range −40 → +85°C

Ambient temperature range (depending on electrical connection) see page 4

Compensated temperature range 0 → +80°C

Transport temperature range −50 → +85°C

EMC - Emission EN 61000-6-3

EMC Immunity EN 61000-6-2

Insulation resistance > 100 MΩ at 100 V 

Mains frequency test SEN 361503

Vibration stability  Sinusoidal 
 15.9 mm-pp, 5 Hz-25 Hz

  20 g, 25 Hz - 2 kHz

  Random 7.5 grms,5 Hz - 1 kHz

IEC 60068-2-6

IEC 60068-2-34, IEC 60068-2-36

Shock resistance
  Shock  500 g / 1 ms

 Free fall

IEC 60068 - 2 - 27

IEC 60068 - 2 - 32

Enclosure (depending on electrical connection) see page 4

Mechanical characteristics

Materials

Wetted parts EN 10088-1; 1.4404 (AISI 316 L)

Enclosure EN 10088-1; 1.4404 (AISI 316 L)

Electrical connections see page 4

Weight (depending on pressure connection and electrical connection) 0.2 - 0.3 kg

Accuracy (incl.  non-linearity, hysteresis and repeatability)
 ±0.5% FS  (typ.)

 ±1% FS  (max.)

Non-linearity BFSL (conformity)  ≤ ±0.5% FS

Hysteresis and repeatability  ≤ ±0.1% FS

Thermal zero point shift
 ≤ ±0.1% FS/10K (typ.)
 ≤ ±0.2% FS/10K (max.)

Thermal sensitivity (span) shift
  ≤ ±0.1% FS/10K (typ.)
 ≤ ±0.2% FS/10K (max.)

Response time  < 4 ms

Overload pressure (static)  6 × FS (max.  1500 bar)

Burst pressure  > 6 × FS  (max.  2000 bar)

Durability, P: 10-90% FS  >10×106  cycles

Performance (EN 60770)
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MBS 3000 -  -

   

MBS 3000 -  -

  IC.PD.P20.A2.02 - 520B2575 3

Data sheet Pressure transmitter for industrial applications type MBS 3000

 Pressure connection
 A B 0 4  .........  G ¼ A (EN 837)

 A B 0 6  .........  G 3/8 A (EN 837)
 A B 0 8  .........  G ½ A (EN 837)
 A C 0 4  .........   ¼ -18 NPT
 A C 0 8  .........  ½ -14 NPT

 G B 0 4  .........  DIN 3852-E-G ¼

       Gasket: DIN 3869-14 NBR

       Electrical connection

       Figures refer to plug and standard PIN  

       configuration - see page 4

 1  ...............................................  Plug Pg 9 (EN175301-803)  

 2  ...............................................  *)Plug, AMP Econoseal, J series, male,

    excl. female plug  

 3  ...............................................  Screened cable, 2 m  

 5  ...............................................  *)Plug, IEC 947-5-2, M12 × 1, male,

    excl. female plug  

 8  ...............................................  *) Plug, AMP Superseal 1.5 series male, 

    excl. female plug

 Output signal

 1  .........................................................  4 - 20 mA

 2  .........................................................  0 -   5 V

 3  .........................................................  1 -   5 V

 4  .........................................................  1 -   6 V

 5  .........................................................  0 - 10 V  

 7  .........................................................  1 - 10 V

Measuring range

0 - 1 bar ........................ 1 0

0 - 1.6 bar ..................... 1 2

0 - 2.5 bar ..................... 1 4

0 - 4 bar ........................ 1 6

0 - 6 bar ........................ 1 8

0 - 10 bar ...................... 2 0

0 - 16 bar ...................... 2 2

0 - 25 bar ...................... 2 4

0 - 40 bar ...................... 2 6

0 - 60 bar ...................... 2 8

0 - 100 bar ................... 3 0

0 - 160 bar ................... 3 2

0 - 250 bar ................... 3 4

0 - 400 bar ................... 3 6

0 - 600 bar ................... 3 8

Pressure reference

Gauge (relative) ............................. 1

Absolute........................................... 2

Ordering of special versions

*)  Gauge versions only avail-

able as sealed gauge versions

Dimensions  /  Combinations

   G¼ A G 3/8 A G ½ A ¼ - 18 NPT ½ - 14 NPT DIN 3852-E-G ¼

  (EN 837) (EN 837)  (EN 837)   Gasket:

       DIN 3869-14 

 
Type code
  

 AB04 AB06 AB08 AC04 AC08 GB04

Preferred versions

Non-standard build-up combina-

tions may be selected. However, 

minimum order quantities may 

apply. Please contact your local 

Danfoss office for further informa-

tion or request for other versions.

Type code 1 2 3 5 8

 EN175301-803, Pg 9 AMP Econoseal 2 m screened cable          EN 60947 - 5 - 2  

M12x1; 4-pin

         AMP Superseal 
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Data sheet Pressure transmitter for industrial applications type MBS 3000

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products 
already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.

4 IC.PD.P20.A2.02 - 520B2575

Type code, page 3

1 2 3 5 8

EN 175301-803, Pg 9 AMP Econoseal

J series (male)

2 m screened cable EN 60497-5-2

M12x1 4-pin

AMP Superseal

1.5 series (male)

Ambient temperature
−40 → + 85 °C −40  →  + 85 °C −30 →  +85 °C −25  →  +85 °C −40  →  +85 °C

Enclosure
IP 65 IP 67 IP 67 IP 67 IP 67

Materials
Glass filled

polyamid, PA 6.6

Glass filled

polyamid, PA 6.61)

Poliolyfin cable with 

PE shrinkage tubing

Nickel plated

brass, CuZn/Ni

Glass filled

polyamid, PA 6.62)

Electrical connection, 4 - 20 mA output (2 wire)
Pin1: + supply

Pin 2: ÷ supply
Pin 3: Not used
Earth: Connected to MBS 
enclosure

Pin 1: + supply

Pin 2: ÷ supply

Pin 3: not used

Brown wire: + supply

Black wire: ÷ supply

Red wire: Not used

Orange: Not used

Screen: Not connected

to MBS enclosure

Pin 1: + supply

Pin 2: Not used

Pin 3: Not used

Pin 4: ÷ supply

Pin 1: + supply

Pin 2: ÷ supply

Pin 3 Not used

Electrical connection, 0 - 5V, 1 - 5 V, 1 - 6 V, 0 - 10 V, 1 - 10 V output 
Pin 1: + supply

Pin 2: ÷ supply

Pin 3: Output

Earth: Connected to MBS 

enclosure

Pin 1: + supply

Pin 2: ÷ supply

Pin 3: Output

Brown wire:  Output

Black wire: ÷ supply

Red wire: + supply

Orange: Not used

Screen: Not connected

to MBS enclosure

Pin 1:  + supply

Pin 2:  Not used

Pin 3:  Output

Pin 4: ÷ supply

Pin 1: + supply

Pin 2: ÷ supply

Pin 3: Output

1) Female plug: Glass filled polyester, PBT
2)  Wire: PETFE (teflon)

 Protection sleeve: PBT mesh (polyester)

Electrical connections
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1. Type identification
This section shows the type key, the nameplate and the codes that can appear in the variant code. 
Note: As codes can be combined, a code position may contain more than one code (letter).

1.1 Nameplate CR, CRN

TM
02

 1
82

2 
21

01

Pos. Description Pos. Description

1 Type designation 6 Speed

2 Model 7 Head at rated flow rate

3 Product number 8 Country of production

4 Place of production 9 Maximum pressure and temperature

5 Production year and week 10 Rated flow rate
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1.2 Type key

1.3 Codes used

Example CR 64 - 3- 2 X- X- X- X- XXXX

Type range

Rated flow rate in m³/h

Number of stages

Number of reduced-diameter impellers

Code for pump version a)

Code for pipe connection b)

Code for pump materials c)

Code for rubber components in pump d)

Code for shaft seal e)

Note Code Description

a
A Basic version
U NEMA version

b
F DIN flange
G ANSI flange
J JIS flange

c
A Basic version
G Stainless steel parts in DIN W.-Nr. 1.4401 / AISI 316
GI Base plate and flanges in DIN W.-Nr. 1.4408 / AISI 316LN

d
E EPDM
V FKM

e

EUBE/V Cartridge seal with O-ring; rotating face: tungsten carbide; stationary seat: resin-impregnated carbon; O-rings: 
E=EPDM, V=FKM

EUHE/V Cartridge seal with O-ring; rotating face: tungsten carbide; stationary seat: embedded tungsten carbide; O-rings: 
E=EPDM, V=FKM

EUUE/V Cartridge seal with O-ring; rotating face: tungsten carbide; stationary seat: tungsten carbide; O-rings: E=EPDM, 
V=FKM

HUBE/V Balanced cartridge seal; rotating face: tungsten carbide; stationary seat: resin-impregnated carbon; O-rings: E=EPDM, 
V=FKM
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2. Tightening torques and lubricants

THREAD-EZE, part no. SV9997 (0,5 l).
Gardolube L 6034, part no.  SV9995 (1 l).

Pos. Description Dim. Torque [Nm] Lubricant

9 Hexagon socket head screw M10 x 25 85 THREAD-EZE

18 Air vent screw 5/20 Gardolube L 6034

23
Plug 1/2” 35 THREAD-EZE

25

26b Hexagon socket head screw M8 x 30 15 Gardolube L 6034

28 Hexagon socket head screw M10 x 50 62 THREAD-EZE

28a

Hexagon head screw

M8 x 20 12

THREAD-EZE

M12 x 40 40

M16 x 50 80

Hexagon socket head screw
1/2” x 13 UNC 40

5/8” x 11 UNC 80

31 Hexagon socket head screw M6 x 10 8 Gardolube L 6034

36 Nut M16 100 THREAD-EZE

36a Nut
M12 40

THREAD-EZE
M16 80

48 Split cone nut M30 x 1 70 Gardolube L 6034

58a Hexagon socket head screw M10 x 25 62 THREAD-EZE

67 Hexagon socket head screw M8 x 16 31 Gardolube L 6034
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3. Service tools

3.1 Special tools

TM
00

 2
15

8 
13

98

Pos. Description For pos. Suppl. information Part no.

A Holder with pin for dismantling and assembly

CR(N) 32 ~ SV0003-3

SV0003
CR(N) 45 ~ SV0003-4

CR(N) 64 ~ SV0003-5

CR(N) 90 ~ SV0003-2

B Punch 6g-47-47c-47d-47e SV0015

C Holder for wear ring 49c

CR(N) 32 SV0043

CR(N) 45 SV0044

CR(N) 64 SV0045

CR(N) 90 SV0046

D Puller for bottom bearing 6g SV0002

E Hexagon socket head screw for puller M8 x 50 ID6595

F Punch for fitting of neck ring/retainer 45a-65

CR(N) 32 SV0025

CR(N) 45 SV0027

CR(N) 64 SV0028

CR(N) 90 SV0029

G Puller for wear ring 49c SV0239

H Forked distance piece 105 985924

I Key for split cone nut 48-S 34 mm SV0004

J Pliers for retaining ring 203 SV0047
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3.2 Standard tools

3.3 Torque tools

Pos. Description For pos. Suppl. information Part no.

K Tee key

105 (113) M6 3 mm SV0153

31 M6 - 5 mm SV0124

26b-67 M8 - 6 mm SV0050

9-58a M10 - 8 mm SV0051

L Hexagon socket head screw key

28-58a M10 - 8 mm ID1205

28a 5/8” - 1/2” SV0095

28a 1/2” - 3/8” SV0096

M Ring/open-end spanner

28a M8 - 13 mm SV0055

28a-36a M12 - 19 mm SV0054

28a-36-36a M16 - 24 mm
SV0122

23-25 1/2” - 24 mm

N Hook spanner (adjustable) 49-49a SV0031

Pos. Description For pos. Suppl. information Part no.

O Torque wrench R
4-20 Nm 9 x 12 SV0292

20-100 Nm 9 x 12 SV0269

P Socket spanner

28a M8 - 13 mm ½” x ½” SV0091

28a-36 M12 - 19 mm ½” x ½” SV0267

28a-36-36a M16 - 24 mm ½” x ½”
SV0092

23-25 1/2” - 24 mm ½” x ½”

Q Socket driver for hexagon socket head screws

31 M6 - 5 mm ½” x ½” SV0296

26b-67-E M8 - 6 mm ½” x ½” SV0297

9-28-58a M10 - 8 mm ½” x ½” SV0298

28a
1/2” - 3/8” ½” x ½” SV0094

5/8” - 1/2” ½” x ½” SV0093

R Ratchet insert tool O-P-Q 9 x 12 -> ½” x ½” SV0295

S Tap for key for split cone nut 48-I Ø14 9 x 12 SV0403
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4. Dismantling and assembly

4.1 General information
The Grundfos centrifugal pumps, type CR(N) 32, 45, 64 and 90 are multistage in-line pumps.
If the pump is choked or damaged, please follow the instructions below.
Position numbers, see "Parts list” and 3. Service tools.
Before dismantling the pump, switch off the electricity supply to the motor and close the isolating valves, if fitted, to avoid
draining the system.
The electric cable should be removed in accordance with local regulations. 
Before assembly, clean and check all parts. Parts that are defective should be replaced by new parts.
Order the necessary service kits, see "Parts list".
Gaskets and O-rings should always be replaced when the pump is overhauled.
The pump should be tested according to the test specifications below:

50 Hz 60 Hz

CR(N) 32 96428962 96428971

CR(N) 45 96428972 96428973

CR(N) 64 96428974 96428975

CR(N) 90 96428976 96428977
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4.2 Replacement of motor

4.2.1 Dismantling
Slacken the screws, (pos. 7a), and remove them together with the coupling guards, (pos. 7).
Keep the  shaft seal in position on the shaft by inserting the distance piece, (pos. H), between the shaft seal, (pos. 105), 
and the seal carrier, (pos. 58). See fig. 1.

Fig. 1 

Slacken the screws, (pos. 9), and remove them together with the coupling, (pos. 8).
Slacken and remove the screws, (pos. 28a), and the nuts, (pos. 36a). 
Carefully lift the motor free of the pump using lifting equipment suitable for the motor size. 

4.2.2 Assembly
Before assembly, clean all parts. 
Fit the motor and turn it to the required terminal box position. 
Lubricate the screws, (pos. 28a), and the nuts, (pos. 36a), with THREAD-EZE. Fit them and tighten diagonally. 
See 2. Tightening torques and lubricants.
Before fitting the coupling, check that the forked distance piece, (pos. H), is still inserted between the shaft seal, 
(pos. 105), and the seal carrier, (pos. 58). 
Fit the coupling, (pos. 8), on the shaft so that the top of the pump shaft is flush with the bottom of the clearance chamber 
in the coupling. See fig. 2.

Fig. 2 

Lubricate the hexagon socket head screws, (pos. 9). Fit the screws, tighten and leave loose. 
Check that the gaps either side of the coupling halves are equal. 
Tighten the hexagon socket head screws, (pos. 9), two and two (one side at a time). See 2. Tightening torques and 
lubricants.
Pull the  forked distance piece, (pos. H), free of the shaft, turn it and store it on the screw, (pos. 58a). 
Fit the coupling guards, (pos. 7), and fasten them with the screws, (pos. 7a).

TM
01

 1
92

7 
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98
TM
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58H
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4.3 Replacement of motor stool

4.3.1 Dismantling
Slacken the screws, (pos. 7a), and remove them together with the coupling guards, (pos. 7).
Keep the  shaft seal in position on the shaft by inserting the distance piece, (pos. H), between the shaft seal, (pos. 105), 
and the seal carrier, (pos. 58). See fig. 1.
Slacken the screws, (pos. 9), and remove them together with the coupling, (pos. 8).
Slacken and remove the screws, (pos. 28a), and the nuts, (pos. 36a).
Carefully lift the motor free of the pump using lifting equipment suitable for the motor size.
Slacken the screws, (pos. 28), and remove them together with the motor stool, (pos. 1a).

4.3.2 Assembly
Before assembly, clean all parts.
Fit the motor stool, (pos. 1a), and turn it to the required position. 
Lubricate the screws, (pos. 28). Fit the screws and tighten diagonally. See 2. Tightening torques and lubricants.
Fit the motor and turn it to the required terminal box position. 
Lubricate the screws, (pos. 28a), and nuts, (pos. 36a). Fit them and tighten diagonally. See 2. Tightening torques and 
lubricants.
Before fitting the coupling, check that the forked distance piece, (pos. H), is still inserted between the shaft seal, 
(pos. 105), and the seal carrier, (pos. 58).
Fit the coupling, (pos. 8), on the shaft so that the top of the pump shaft is flush with the bottom of the clearance chamber 
in the coupling. See fig. 2.
Lubricate the hexagon socket head screws, (pos. 9). Fit the screws, tighten and leave loose.
Check that the gaps either side of the coupling halves are equal.
Tighten the hexagon socket head screws, (pos. 9), two and two (one side at a time). See 2. Tightening torques and 
lubricants.
Pull the  forked distance piece, (pos. H), free of the shaft, turn it and store it on the screw, (pos. 58a). 
Fit the coupling guards, (pos. 7), and fasten them with the screws, (pos. 7a). 

4.4 Replacement of coupling

4.4.1 Dismantling
Slacken the screws, (pos. 7a), and remove them together with the coupling guards, (pos. 7).
Keep the  shaft seal in position on the shaft by inserting the distance piece, (pos. H), between the shaft seal, (pos. 105), 
and the seal carrier, (pos. 58). See fig. 1.
Slacken the screws, (pos. 9), and remove them together with the coupling, (pos. 8).

4.4.2 Assembly
Before assembly, clean all parts.
Before fitting the coupling, check that the forked distance piece, (pos. H), is still inserted between the shaft seal, 
(pos. 105), and the seal carrier, (pos. 58).
Fit the coupling, (pos. 8), on the shaft so that the top of the pump shaft is flush with the bottom of the clearance chamber 
in the coupling. See fig. 2.
Lubricate the hexagon socket head screws, (pos. 9). Fit the screws, tighten and leave loose. 
Check that the gaps either side of the coupling halves are equal. 
Tighten the hexagon socket head screws, (pos. 9), two and two (one side at a time). See 2. Tightening torques and 
lubricants.
Pull the  forked distance piece, (pos. H), free of the shaft, turn it and store it on the screw, (pos. 58a). 
Fit the coupling guards, (pos. 7), and fasten them with the screws, (pos. 7a).
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4.5 Replacement of shaft seal

4.5.1 Dismantling
To enable replacement of shaft seal, motors up to and including 7.5 kW/10.0 HP must be removed; motors larger than 
7.5 kW need not be removed. 
Slacken the screws, (pos. 7a), and remove them together with the coupling guards, (pos. 7).
Slacken the screws, (pos. 9), and remove them together with the coupling, (pos. 8).

Pumps with motors up to and including 7,5 kW/10 HP
Slacken and remove the screws, (pos. 28a), and the nuts, (pos. 36a).
Carefully lift the motor free of the pump using lifting equipment suitable for the motor size.
Slacken the screws, (pos. 58a), and remove them together with the seal carrier, (pos. 58). 
Clean the shaft end. Slacken the three screws, (pos. 113), so that they do not touch the shaft.
The screws should be slackened only so much that the shaft seal can be removed from the shaft.
Loosen the shaft seal, (pos. 105), from the pump head using two screwdrivers. See fig. 3, and pull it off the shaft.

Fig. 3 

4.5.2 Assembly
Clean and smooth the shaft before fitting the shaft seal. Use the holder with emery cloth supplied with the shaft seal kit. 
Apply O-ring grease to the shaft end and the O-ring of the shaft seal, (pos. 105). Press the shaft seal down on the shaft 
and against the pump head. 
Remove excess grease from the shaft end using a cloth. 
Fit the seal carrier, (pos. 58). 
Lubricate the screws, (pos. 58a). Fit the screws and tighten diagonally. See 2. Tightening torques and lubricants.
Press the pump shaft home and fasten the shaft seal on the shaft with the screws, (pos. 113). See fig. 1.
Lift the pump shaft and insert the forked distance piece, (pos. H), between the shaft seal, (pos. 105), and the seal carrier, 
(pos. 58). See fig. 1.

Pumps with motors up to and including 7,5 kW/10 HP
Fit the motor and turn it to the required terminal box position. 
Lubricate the screws, (pos. 28a), and the nuts, (pos. 36a). Fit them and tighten diagonally to the torque stated. 
See 2. Tightening torques and lubricants.
Fit the coupling, (pos. 8), on the shaft so that the top of the pump shaft is flush with the bottom of the clearance chamber 
in the coupling. See fig. 2.
Lubricate the hexagon socket head screws, (pos. 9). Fit the screws, tighten and leave loose. 
Check that the gaps either side of the coupling halves are equal. 
Tighten the hexagon socket head screws, (pos. 9), two and two (one side at a time). See 2. Tightening torques and 
lubricants.
Pull the  forked distance piece, (pos. H), free of the shaft, turn it and store it on the screw, (pos. 58a). 
Fit the coupling guards, (pos. 7), and fasten them with the screws, (pos. 7a).
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4.6 Replacement of basic unit

4.6.1 Dismantling
Slacken the screws, (pos. 7a), and remove them together with the coupling guards, (pos. 7). 
Slacken the screws, (pos. 9), and remove them together with the coupling, (pos. 8). 
Slacken and remove the screws, (pos. 28). 
Carefully lift the motor and the motor stool, (pos. 1a), free of the pump using lifting equipment suitable for the motor size. 
Slacken the screws, (pos. 58a), and remove them together with the seal carrier, (pos. 58). 
Clean the shaft end. Slacken the three screws, (pos. 113), so that they do not touch the shaft.
The screws should be slackened only so much that the shaft seal can be removed from the shaft.
Loosen the shaft seal, (pos. 105), from the pump head using two screwdrivers. See fig. 3, and pull it off the shaft.

4.6.2 Assembly 
Make sure that the shaft end is clean, intact, smooth and without visible scratches. 
Apply O-ring grease to the shaft end and the O-ring of the shaft seal, (pos. 105). Press the shaft seal down on the shaft 
and against the pump head. 
Remove excess grease from the shaft end using a cloth. 
Fit the seal carrier, (pos. 58). 
Lubricate the screws, (pos. 58a). Fit the screws and tighten diagonally. See 2. Tightening torques and lubricants.
Press the pump shaft home and fasten the shaft seal on the shaft with the screws, (pos. 113). See fig. 1.
Lift the pump shaft and insert the forked distance piece, (pos. H), between the shaft seal, (pos. 105), and the seal carrier, 
(pos. 58). See fig. 1.
Fit the motor with motor stool, (pos. 1a), and turn it to the required terminal box position. 
Lubricate the screws, (pos. 28). Fit the screws and tighten diagonally. See 2. Tightening torques and lubricants.
Before fitting the coupling, check that the forked distance piece, (pos. H), is still inserted between the shaft seal, 
(pos. 105), and the seal carrier, (pos. 58). 
Fit the coupling, (pos. 8), on the shaft so that the top of the pump shaft is flush with the bottom of the clearance chamber 
in the coupling. See fig. 2.
Lubricate the hexagon socket head screws, (pos. 9). Fit the screws, tighten and leave loose. 
Check that the gaps either side of the coupling halves are equal. 
Tighten the hexagon socket head screws, (pos. 9), two and two (one side at a time). See 2. Tightening torques and 
lubricants.
Pull the  forked distance piece, (pos. H), free of the shaft, turn it and store it on the screw, (pos. 58a). 
Fit the coupling guards, (pos. 7), and fasten them with the screws, (pos. 7a).

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 100 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 132 of 2457



12 / 20

4.7 Replacement of chamber stack 

4.7.1 Dismantling
Remove the basic unit. See 4.6 Replacement of basic unit.
Slacken the nuts, (pos. 36), and remove them together with the washers, (pos. 66a). 
Knock the pump head, (pos. 2a), free of the outer sleeve, (pos. 55), by means of a rubber mallet. 
Remove the pump head and the outer sleeve. 
Carefully pull the chamber stack, (pos. 80), up and free of the base complete, (pos. 6b). 
Remove the O-rings, (pos. 37).

4.7.2 Assembly
Before assembly, clean all parts. 
Apply O-ring grease to new O-rings, (pos. 37), and fit the rings in the base, (pos. 6b), and the pump head, (pos. 2a), 
respectively. At the same time, replace the four rubber springs, (pos. 60), in the pump head. 
Carefully fit the chamber stack into the base, (pos. 6b), and  displace the straps 45° in relation to the staybolts. 
Fit the outer sleeve, (pos. 55), into the base, (pos. 6b). 
Fit the pump head, (pos. 2a), with the air vent screw, (pos. 18), in its previous position. 
Fit the washers, (pos. 66a). 
Lubricate the nuts, (pos. 36). Fit the nuts and tighten diagonally. See 2. Tightening torques and lubricants.
Continue the assembly. See 4.6 Replacement of basic unit.
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4.8 Dismantling of chamber stack
Place the holder for dismantling and assembly, (pos. A), in a vice and tighten it. 
Make sure that the ring fitting the inlet part, (pos. 44), is placed in the holder. See 3. Service tools.
When dismantling the chamber stack, use the holder hole marked "Dismantling". See fig. 4.

Fig. 4 

Place the chamber stack so that the fixing lugs for straps on the inlet part are above the cutouts in the holder. Make sure 
that the chamber stack engages with the holder. 
Turn the shaft so that the hole in the shaft and the holder hole marked "Dismantling" are in the same position. Fit the 
pin into the hole to hold the shaft. 
Slacken the screws, (pos. 26b), and remove them together with the washers, (pos. 26c), and the straps, (pos. 26a). 

Dismantle the chamber stack as follows: 
Symbols refer to 5. Order of assembly for chambers and impellers.

Loosen the top chamber, (pos. 3), from the chamber/inlet part using a screwdriver. 
Hold the impeller with the hook spanner, (pos. N), and slacken the split cone nut, (pos. 48), by means of the key, (pos. I).
Turn the key and knock the nut to loosen the impeller from the split cone, (pos. 49b). 
Pull the  split cone nut, (pos. 48), the split cone, (pos. 49b), and the impeller off the shaft. 

Loosen the chamber, (pos. 4), from the chamber below or the inlet part using a screwdriver. 
Hold the impeller with the hook spanner, (pos. N), and slacken the split cone nut, (pos. 48), by means of the key, (pos. I).
Turn the key and knock the nut to loosen the impeller from the split cone, (pos. 49b). 
Pull the  split cone nut, (pos. 48), the split cone, (pos. 49b), and the impeller off the shaft. 

Loosen the chamber with bearing, (pos. 4a), from the chamber below using a screwdriver. 
Loosen the bearing ring with driver, (pos. 47a), from the  split cone nut, (pos. 48), using a screwdriver and pull it off the 
shaft. 
Hold the impeller with the hook spanner, (pos. N), and slacken the split cone nut, (pos. 48), by means of the key, (pos. I).
Turn the key and knock the nut to loosen the impeller from the split cone, (pos. 49b). 
Pull the  split cone nut, (pos. 48), the split cone, (pos. 49b), and the impeller off the shaft. 
When the last impeller has been removed, the inlet part can be lifted off the holder. 
The chamber stack is now dismantled. 
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Impeller (pos. 49/49a) and neck ring complete (pos. 45a)
If the tolerance (clearance) between the impeller (wear ring, (pos. 49c)) and the neck ring, (pos. 45), is too big, replace 
the worn part(s). 

Impeller (wear ring (pos. 49c))
If the wear ring is worn or deformed, remove it by pushing it up and free of the impeller using the holder, (pos. C), and 
the puller, (pos. G). See fig. 5.

Fig. 5 

Neck ring (pos. 45)
Push the  neck ring retainer, (pos. 65), up and free of the cup using a screwdriver, and remove the neck ring. 

Neck ring complete (pos. 45a)
If the neck ring complete is defective, push it up and free of the chamber/inlet part using two screwdrivers, and replace it.

Bearing ring with driver (pos. 47a) and stationary bearing ring (pos. 47)
The maximum permissible difference between the diameters of the bearing rings is 0.3 mm. If the difference is greater, 
the worn part(s) must be replaced. 

Bush (pos. 47c)
The maximum permissible difference between the diameters of the bush and the shaft is 1.0 mm. If the difference is 
greater, the worn part(s) must be replaced.

Stationary bearing ring (pos. 47), bush (pos. 47c) and retaining rings (pos. 47d and 47e)
Place the chamber on a level and solid surface with the neck ring complete, (pos. 45a), uppermost. 
Support the hub in the chamber. Make sure that the bearing ring, bush and retaining ring can pass freely out of the 
chamber when they are pressed/knocked out of the chamber. 

Stationary bearing ring (pos. 6g) and rotating bearing ring (pos. 47b)
The maximum permissible difference between the diameters of the stationary and the rotating bottom bearing ring is 
0.3 mm. If the difference is greater, the worn part(s) must be replaced. 

Stationary bearing ring (pos. 6g)
Slacken the screw, (pos. 31), and remove it together with the washer, (pos. 32). 
Place the puller, (pos. D), underneath the bearing ring (pos. 6g). 
Screw the hexagon socket head screw, (pos. E), into the puller. 
Pull the  puller against the bearing ring, and at the same time screw the hexagon socket head screw against the bottom 
of the base. 
Make sure that the hexagon socket head screw is in the centre of the bottom bearing.   
Turn the hexagon socket head screw until the bearing ring is free of the base. 

Rotating bearing ring (pos. 47b)
Slacken the hexagon socket head screw, (pos. 67), and remove it together with the washers, (pos. 66b and 66). 
Pull the bearing ring off the shaft. 
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4.9 Assembly of chamber stack
Before assembly, clean and check all parts. Parts that are defective or do not comply with the above measurements 
due to wear should be replaced by new parts.

Impeller (pos. 49 and 49a)
Press the wear ring, (pos. 49c), carefully down over the impeller skirt. 
Make sure to push the ring straight down and home against the impeller skirt and take care not to damage the impeller.

Neck ring (pos. 45)
Place the neck ring, (pos. 45), in the cup. 
Fit the neck ring retainer, (pos. 65), with the four driving dogs pointing downwards. Turn the neck ring retainer until it 
engages with the neck ring. 
Knock the neck ring retainer against the cup using the punch, (pos. F). See check measurements below.

Fig. 6 

It must be possible to move the neck ring freely (sideways) between the neck ring retainer and the cup.

Neck ring complete (pos. 45a)
Fit the neck ring complete and knock/press it home against the chamber/inlet part using the punch, (pos. F).

Stationary bearing ring (pos. 47), bush (pos. 47c) and retaining rings (pos. 47d and 47e) 
Place the chamber on a level and solid surface with the neck ring complete, (pos. 45a), face downward. 
Support the hub in the chamber. Knock/press the bearing ring/bush and retaining ring home against the chamber using 
the punch, (pos. B).

Stationary bearing ring (pos. 6g)
Knock/press the bottom bearing into the base (against the shoulder) using the punch, (pos. B).

Rotating bearing ring (pos. 47b)
Fit the bearing ring (pos. 47b) to the shaft.
Fit the washers, (pos. 66 and 66b). Lubricate the hexagon socket head screw, (pos. 67) and tighten it. See 2. Tightening 
torques and lubricants.

Chamber stack (pos. 80)
Place the holder for dismantling and assembly, (pos. A), in a vice and tighten it. 
Make sure that the ring fitting the inlet part, (pos. 44), is placed in the holder. 
When assembling the chamber stack, use the holder hole marked "Assembly". See fig. 7.

Fig. 7 

Place the shaft in the holder.
Turn the shaft so that the hole in the shaft and the holder hole marked "Assembly" are in the same position. Fit the pin 
into the hole to hold the shaft.
Fit the inlet part, (pos. 44), with neck ring complete, (pos. 45a), and turn it so that the fixing lugs for straps on the inlet
part are above the cutouts in the holder. Make sure that the inlet part engages with the holder.
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Pump Nominal height X [mm] Tolerance [mm]
CR(N) 32 10.1

±0.2
CR(N) 45 15.5
CR(N) 64 11.5
CR(N) 90 12.1
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Continue the assembly as follows: 
Symbols refer to 5. Order of assembly for chambers and impellers.

Fit the impeller and the split cone, (pos. 49b). 
Press the impeller home, and knock the split cone into the impeller hub using the key, (pos. I).
Hold the  impeller with the hook spanner, (pos. N), and fit and tighten the split cone nut, (pos. 48). See 2. Tightening 
torques and lubricants.
Fit the top chamber, (pos. 3), and turn it so that the holes for straps are aligned to the fixing lugs for straps on the inlet 
part.
Press the top chamber home against the chamber below or the inlet part.

Fit the impeller and the split cone, (pos. 49b). 
Press the impeller home, and knock the split cone into the impeller hub using the key, (pos. I).
Hold the  impeller with the hook spanner, (pos. N), and fit and tighten the split cone nut, (pos. 48). See 2. Tightening 
torques and lubricants.
Fit the chamber, (pos. 4), and press it home against the chamber below or the inlet part.

Fit the impeller and the split cone, (pos. 49b). 
Press the impeller home, and knock the split cone into the impeller hub using the key, (pos. I).
Hold the  impeller with the hook spanner, (pos. N), and fit and tighten the split cone nut, (pos. 48). See 2. Tightening 
torques and lubricants.
Slide the bearing ring with driver, (pos. 47a), over the split cone nut. It must engage with the split cone nut. 
Fit the chamber with bearing, (pos. 4a), and press it home against the chamber below. 
Fit the straps, (pos. 26a), the washers, (pos. 26c), and the screws, (pos. 26b). Lubricate the screws and tighten. 
See 2. Tightening torques and lubricants.
Remove the pin holding the shaft, and lift the chamber stack off the holder. 
Check the impeller position. See fig. 8.
Further assembly. See 4.7.2 Assembly.

Fig. 8 
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Pump Nominal height Y [mm]

CR(N) 32 70
CR(N) 45 71
CR(N) 64 70
CR(N) 90 78
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5. Order of assembly for chambers and impellers

5.1 CR(N) 32
The assembly of the pump is illustrated in the table by symbols.

TM
01

 1
85

5 
10

00

14

3
4
5
6

2
1

49a

48
49b

444a4a4433

7
8
9

10
11
12
13
14

14-21313-21212-21111-21010-299-288-2CR(N) 32

CR(N) 32 1 2-2 2-1 2 3-2 3 4-2 4 5-2 5 6-2 6 7-2

7

1
2

6
5
4
3

71-1

48
49b

49 49a

49b
48 48

49b

49

48
49b

49a

48
49b

49

47a 47a

49d 49e 49d 49e 49d 49e
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5.2 CR(N) 45
The assembly of the pump is illustrated in the table by symbols

TM
01

 1
85

6 
37

01

49a

48
49b

444a4a4433

48
49b

49 49a

49b
48 48

49b

49

48
49b

49a

48
49b

49

47a 47a

10

3
4
5
6

2
1

7
8
9

13

10-299-288-277-266-1

55-15-2

(N) 45

CR(N) 45 1 2-2 2-1 2 3-2 3-1 3 4-2 4-1 4

1
2

4
3

1-1

49d 49e 49d 49e 49d 49e

11-2 11 1212-2 13-26-2 7-1

10
11
12

5
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5.3 CR(N) 64
The assembly of the pump is illustrated in the table by symbols
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85

7 
37

01
0

8-2

3
4
5
6

2
1

8

8-166-155-15-244-14-233-13-2CR(N) 64

CR(N) 64 1 2-2 2-1 2

1
2

1-1

6-2

49d 49e 49d 49e 49d 49e
49a

48
49b

444a4a4433

48
49b

49 49a

49b
48 48

49b

49

48
49b

49a

48
49b

49

47a 47a

7-2 7-1 7
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5.4 CR(N) 90
The assembly of the pump is illustrated in the table by symbols
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85

8 
22

01

3
4
5
6

2
1

66-155-15-244-14-233-13-2CR(N) 90

CR(N) 90 1 2-2 2-1 2

1
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6-2

49a
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49b

444a4a4433

48
49b

49 49a

49b
48 48

49b

49

48
49b

49a

48
49b

49

47a 47a

49d 49e 49d 49e 49d 49e
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Group Product Training, 1999

CR(N) 32, 45, 64 & 90

Group Product Group Product Training, 1998raining, 1998

CV 70
CV 90

Assembly
Instructions

Group Product Training, 1999

CR(N) 32, 45, 64 & 90

Assembly
Instructions

Group Product Training, 1998

CPV 3, 4, 5, 6 & 8
CV 70 & 90

Group Product Group Product Training, 1998raining, 1998

CV 70

CV 90

Assembly
Instructions

Group Product Training, 1998

CPV 3, 4, 5, 6 & 8

CV 70 & 90

Assembly

Instructions
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3

Pump base including all parts.

Assembly of pump base

1

Required tools for assembly of pump base.

2

Bottom bearing recess must point upwards 
and towards M6 threaded hole in base.

3

Knock bottom bearing in correct position. 
Bearing recess is 0.1–0.3 mm above hole.

4
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4

Tighten Allen screw including washer 
at prescribed torque.

5

Fit flange.

6

Fit lock ring.

7

Fit O-rings on plugs. 
Make sure that they do not twist.

8

Lubricate O-rings with water 
before plugs are fitted.

9

Tighten plugs.

10
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5

Check that groove for O-ring is clean. 
Fit O-ring properly in groove. 

11

Grease O-ring with Unisilicone L641 
to ease fitting of sleeve.

12
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Assembly of bearing on shaft

Shaft and parts for rotating bottom bearing.

1

Fit rotating bottom bearing (bearing ring).

2

Fit washer. 
Important that teeth on washers interlock.

3

Fit Allen screw with lock washer and tighten 
at prescribed torque.

4
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7

Parts for assembly of chamber stack.

Assembly of chamber stack

1

Required tools for assembly of 
chamber stack.

2

Place proper assembly tool in vice. 
Secure shaft by means of pin.

3

Note that there are two positions on the tool: 
one for assembly and one for dismantling.

4
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8

Fit inlet part in tool. Check that holders for 
straps are properly located in tool.

5

Remove nut and split cone from impeller.

6

Fit impeller properly in neck ring. 
Fit split cone.

7

Knock cautiously split cone down into cone 
for fixation of impeller in correct position.

8

Fit nut. No grease when fitted the first time. 
In other situations, use Bonderlube.

9

Tighten impeller at prescribed torque. 
Hold impeller by means of hook spanner.

10
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9

Fit intermediate chamber. Concerning 
intermediate bearing, see Service Manual.

11

Fit top chamber.
Opening in chamber must be ....

12

.... right above the two holders for straps 
on inlet part.

13

Fit straps at an angle of 30° which will 
facilitate assembly.

14

Tighten straps by turns at prescribed torque. 
If dismantled before, use Bonderlube.

15

Ensure free rotation of shaft with impellers 
and axial clearance of shaft of min. 5 mm.

16
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Pump head including all parts, 
required tool and lubricants.

Assembly of pump head

1

Fit O-ring properly in groove 
and grease with Unisilicone L641.

2

3 Fit the four rubber springs carefully so that 
they do not fall out when turning pump 

head.
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Lubricate O-rings with water.
Fit and tighten plugs at prescribed torque.

4
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Pump parts, required tools 
and lubricant for assembly of basic unit.

Assembly of basic unit

1

Fit staybolts. Grease threads: Thread-Eze for 
CR and Bonderlube for CRN.

2

Mount chamber stack in base.

3

Centerline of straps must be the same as 
centerline of pump inlet and outlet.

4
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Mount sleeve. 
Make sure that O-ring is in correct position.

5

Press or knock sleeve in position 
by means of a soft hammer.

6

Check that rubber springs and O-ring are in 
correct position. Mount pump head. 

7

Grease thread with Thread-Eze.

8

Tighten diagonally at prescribed torque.

9
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Assembly of shaft seal

Parts, tools and lubricants required for 
assembly of shaft seal.

1

Grease shaft end with Unisilicone L641 
to prevent damage of O-ring.

2

Grease O-rings on shaft seal 
with Unisilicone L641.

3

Remove forked distance piece 
from shaft seal.

4
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Fit shaft seal and press it into bottom 
position without use of any tools.

5

Fit seal carrier.

6

Tighten Allen screws diagonally 
at prescribed torque.

7

Ensure free movement of shaft. Tighten 
seal driver and check free rotation again.

8

Raise shaft and insert forked distance piece 
under seal driver.

9
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Parts, tool and lubricant required 
for assembly of motor stool.

Assembly of 
motor stool and motor

1

Place motor stool so that openings for 
coupling are accessible.

2

Lubricate bolts with Thread-Eze 
and tighten diagonally at prescribed torque.

3

Mount motor with terminal box at suction 
side of pump and tighten bolts diagonally.

4
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Parts, tool and lubricant for 
assembly of coupling.

Assembly of coupling

1

Fit coupling so that pump shaft end is level 
with bore in coupling.

2

Tighten one side at a time so that air gap 
between the two halves is the same.

3

Remove forked distance piece (place under 
bolt head) and ensure trouble-free rotation.

4
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18

Fit coupling guard.

5

Place adhesive label according to 
drawing No. 98.83 34.

6

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 127 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 159 of 2457



19

Chamber with worn neck ring 
and new neck ring.

Replacement of neck ring

1

Remove worn neck ring 
(loosen all way round).

2

Place new neck ring in chamber.

3

Knock neck ring in position using one of the 
tools mentioned. See Service Manual.

4
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Remove retainer for neck ring.

5

Remove worn neck ring.

6

Fit new neck ring 
and retainer for neck ring.

7

Knock retainer in position using one of the 
tools mentioned. See Service Manual.

8
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21

Parts and tools for replacement of 
bush/bearing in intermediate chamber.

Replacement of bush/bearing in 
intermediate chamber

1

Use thick end of tool SV0015 
to remove worn bush/bearing.

2

Removal of worn bush/bearing.

3

Place new bush/bearing in bearing retainer 
and fit lock ring.

4
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Use tool SV0015 to fit bush/bearing.

5

Fitting of bush/bearing.

6
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23

Impeller and wear ring.

Replacement of 
impeller wear ring

1

Tools for replacement of wear ring.

2

Tool numbers.

3

Remove worn wear ring by loosening all way 
round (to protect impeller neck). 

4
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Fit new wear ring ....

5

.... by knocking it all way round.

6

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 133 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 165 of 2457



25

Replacement of 
bearing in base

Parts and tools for replacement of 
bearing in base.

1

Remove screw.

2

Use tool No. SV0002 for replacing 
worn bottom bearing.

3

Remove bottom bearing.

4
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Parts and tool for assembly of 
bottom bearing.

5

Fit bottom bearing. Bearing recess must be
0.1–0.3 mm above hole.

6

Fit and tighten Allen screw including washer 
at prescribed torque.

7
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CR 32 50 Hz

59.818

CR 32 Recommended spare parts for two and five years’ operating time

Recommended spare parts for tenders

Type Wear parts 
kit 

Intermediate 
bearing kit Shaft seal kit Gasket kit Bottom 

bearing kit
Chamber 

stack
 Motor bearings

Motor make
N-end D-end

CR 32-1-1 96416728

Table 1 Table2

96416580 96416273 96483132 96591675

Grundfos

CR 32-1 96416728 96416580 96416274 96483132 96591675
CR 32-2-2 96416728 96416580 96416905 96483132 96457053
CR 32-2 96416728 96416580 96416276 96490846 96550559
CR 32-3-2 96416729 96416574 96416580 96416906 96490846 96463976
CR 32-3 96416729 96416574 96416580 96416277 96490846 96463976
CR 32-4-2 96416729 96416574 96416580 96416907 96490846 96463976
CR 32-4 96416729 96416574 96416580 96416278 96490846 96463976
CR 32-5-2 96416729 96416574 96416580 96416908 00ID3139 00ID0583
CR 32-5 96416729 96416574 96416580 96416279 00ID3139 00ID0583
CR 32-6-2 96416729 96416574 96416580 96416909 00ID3139 00ID0583
CR 32-6 96416729 96416574 96416580 96416280 00ID3139 00ID0583
CR 32-7-2 96416729 96416574 96416580 96416910 00ID6705 00ID0583

Siemens

CR 32-7 96416729 96416574 96416580 96416281 00ID6705 00ID0583
CR 32-8-2 96416730 96416576 96416580 96416911 00ID6705 00ID0583
CR 32-8 96416730 96416576 96416580 96416282 00ID6705 00ID0583
CR 32-9-2 96416730 96416576 96416580 96416912 00ID6705 00ID0583
CR 32-9 96416730 96416576 96416580 96416283 00ID6705 00ID0583
CR 32-10-2 96416730 96416576 96416580 96416913 00ID6705 00ID0583
CR 32-10 96416730 96416576 96416580 96416284 00ID6705 00ID0583
CR 32-11-2 96416730 96416576 96416580 96416914 00ID6705 00ID0583
CR 32-11 96416730 96416576 96416580 96416285 00ID6705 00ID0583
CR 32-12-2 96416731 96416576 96416580 96416915 00ID6705 00ID0583
CR 32-12 96416731 96416576 96416580 96416286 00ID6705 00ID0583
CR 32-13-2 96416731 96416576 96416580 96416916 00ID6719 00ID0375
CR 32-13 96416731 96416576 96416580 96416287 00ID6719 00ID0375
CR 32-14-2 96416731 96416576 96416580 96416917 00ID6719 00ID0375
CR 32-14 96416731 96416576 96416580 96416288 00ID6719 00ID0375

Table 1 Shaft seal type EUHE EUHV EUBE EUBV EUUE EUUV HUBE HUBV EQQE EQQV
Part number 96416582 96416583 96416584 96416585 96416586 96416587 96417021 96417022 96440029 96440030

Shaft seal type HQQV HQBV HQQE HQBE
Part number 96525490 96525459 96525458 96525457

Table 2 Gasket kit type EPDM FKM
Part number 96416597 96416598

Number of 
pumps

 Number of 
wear parts 

kits

Number of 
intermediate 
bearing kits

Number of 
shaft seal 

kits
Number of 
gasket kits

Number of 
bottom 

bearing kits
Number of chamber 

stacks
Number of bearings

N-end D-end

1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 2 2
3 2 2 2 2 2 2 3 3
4 2 2 2 2 2 2 4 4
5 2 2 2 2 2 2 5 5
6 3 3 3 3 3 3 6 6
7 3 3 3 3 3 3 7 7
8 3 3 3 3 3 3 8 8
9 3 3 3 3 3 3 9 9
10 3 3 3 3 3 3 10 10

Example: Spare parts for four CR 32-6 with EUBE shaft seal and EPDM gaskets
Two years’ operating time Five years’ operating time
2 wear parts kits: 96416729 2 shaft seal kits: 96416584 2 chamber stacks: 96416280
2 intermediate bearing kits: 96416574 2 gasket kits: 96416597 4 N-end motor bearings: 00ID3139
2 shaft seal kits: 96416584 2 bottom bearing kits: 96416580 4 D-end motor bearings: 00ID0583
2 gasket kits: 96416597

Two years’ operating time Three-phase motors

Five years’ operating time
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Service Kit Catalogue 201214 50/60 Hz

CR, CRN 32
50/60 Hz
Shaft seal

O-ring

Wear parts

Bottom bearing

Bearing

Pos.
Kit No 96525458 96525490 96533369 96533412 96525457 96525459 96533365 96533366 96436727
Description HQQE HQQV HQQK HQQF HQBE HQBV HUBK HUBF HUUE

105 Shaft seal 1 1 1 1 1 1 1 1 1

Pos.
Kit No 96436728 96533367 96533368 96494664 96494665 96494662 96494663 96494666 96494667
Description HUUV HUUK HUUF KUBE KUBV KUHE KUHV KUUE KUUV

105 Shaft seal 1 1 1 1 1 1 1 1 1

Pos.
Kit No 96416597 96416598
Description EPDM FKM

37 O-ring 2 2
38 O-ring 4 4
60 Spring (rubber) 4 4

100 O-ring 2 2
109 O-ring 1 1
110 O-ring 1 1

- Adjusting fork (shaft seal) 1 1

Pos.
Kit No 96416728 96416729 96416730 96416731
Description 1-2 3-7 8-11 12-14

45 Neck ring 2 7 11 14
47 Bearing (carbon-filled PTFE) - 1 2 2
47 Bearing (bronze) - 1 2 2
47c Sleeve 2 6 9 11
47d Lock ring 2 7 11 14
49c Wear ring 2 7 11 14
65 Seal carrier 2 7 11 14
- Adjusting fork 1 1 1 1

Pos.
Kit No 96416580
Description 1-14

6g Bearing ring (stationary) 1
31 Hexagon socket head screw 1
32 Washer 1

47b Bearing ring (rotating) 1
66 Washer 1

66b Lock washer 1
67 Hexagon socket head screw 1

D + E Puller complete 1

Pos.
Kit No 96416574 97500311 96416576 97500313

Description
WRAS WRAS

3-7 8-14
47a Bearing 1 1 2 2

- Adjusting fork 1 1 1 1
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1450/60 Hz Service Kit Catalogue 2012

TM
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36a
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47a

9 8

26

1a

28
7a

7

7a
58a
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2

23

37
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7a

36
66a

100

32a

45

4a

47

45a

65

49a/49

48
49b

49c

26a

3

47d
47c

51

26b
26c

47b
66

51

67

6g

38

6

25201203

44

49

66b

28a

32a

10a

76

100
60

18

2a

49d/49e

49e

32
31
38
25

6b

7

49d/49e

49c

49b
48

49a/49

65

45a45

4

49c

49b
48

65

45a45

105
109

110

9b

9a
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Service Kit Catalogue 201214 50/60 Hz

Coupling complete

Coupling complete NEMA

Chamber stack complete

Coupling guard

Plug

Pos.

Kit No 96416589 96416590 96416591 96416592 96416593 96416594 96475477 96475478
Motor/pump shaft diameter [mm] 24/22 28/22 38/22 42/22 48/22 55/22 42/22 48/22

Description       For shafts with key 
and keyway

10a Coupling half 2 2 2 2 2 2 2 2
9 Hexagon socket head screw 4 4 4 4 4 4 4 4

9a Hexagon socket head screw - - - - - - 1 1
9b Washer - - - - - - 1 1

Adjusting fork 1 1 1 1 1 1 1 1

Pos.
Kit No 96417000 96417001 96417004 96417020
Motor/pump shaft diameter 28.6/22 34.9/22 41.2/22 47.6/22
Description     

10a Coupling half 2 2 2 2
9 Hexagon socket head screw 4 4 4 4
- Adjusting fork 1 1 1 1

CRN 32 96416290 96416291 96416918 96416292 96416293 96416919 96416294 96416920 96416295 96416921
CR 32 96416273 96416274 96416905 96416275 96416276 96416906 96416277 96416907 96416278 96416908
Pump type 32-1-1 32-1 32-2-2 32-2-1 32-2 32-3-2 32-3 32-4-2 32-4 32-5-2
Rotating unit 1 1 1 1 1 1 1 1 1 1

CRN 32 96416296 96416922 96416297 96416923 96416298 96416924 96416299 96416925 96416300 96416926
CR 32 96416279 96416909 96416280 96416910 96416281 96416911 96416282 96416912 96416283 96416913
Pump type 32-5 32-6-2 32-6 32-7-2 32-7 32-8-2 32-8 32-9-2 32-9 32-10-2
Rotating unit 1 1 1 1 1 1 1 1 1 1

CRN 32 96416301 96416927 96416302 96416928 96416303 96416929 96416304 96416930 96416305
CR 32 96416284 96416914 96416285 96416915 96416286 96416916 96416287 96416917 96416288
Pump type 32-10 32-11-2 32-11 32-12-2 32-12 32-13-2 32-13 32-14-2 32-14
Rotating unit 1 1 1 1 1 1 1 1 1

Pos.
Kit No 96505134 96505135
Description MG 90 - MG 132 MG 160 - MG 225

7 Coupling guard 2 2
7a Screw 4 4

Pos.
Kit No 96505136
Description EPDM/FKM

18 Air vent screw 1
23 Pipe plug 1
25 Pipe plug 4
38 O-ring  16.3 x 2.4 4

100 O-ring  16.3 x 2.4 2
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VLT® AQUA Drive FC 200

Instruction Manual
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1. How to Read the Instruction Manual

1.1.1. Copyright, Limitation of Liability and Revision Rights 

This publication contains information proprietary to Danfoss A/S. By accepting and using this
manual, the user agrees that the information contained herein will be used solely for operating
equipment from Danfoss A/S or equipment from other vendors, provided that such equipment is
intended for communication with Danfoss equipment over a serial communication link. This pub-
lication is protected under the copyright laws of Denmark and most other countries.

Danfoss A/S does not guarantee that a software program produced according to the guidelines
provided in this manual will function properly in every physical, hardware or software environment.

Although Danfoss A/S has tested and reviewed the documentation within this manual,
Danfoss A/S makes no warranty or representation, neither expressed nor implied, with respect to
this documentation, including its quality, performance or fitness for a particular purpose.

In no event shall Danfoss A/S be liable for direct, indirect, special, incidental or consequential
damages arising from the use or the inability to use information contained in this manual, even if
advised of the possibility of such damages. In particular, Danfoss A/S is not responsible for any
costs, including, but not limited to, those incurred as a result of lost profits or revenue, loss of or
damages to equipment, loss of computer programs, loss of data, the costs to substitute these, or
any claims by third parties.

Danfoss A/S reserves the right to revise this publication at any time and to make changes to its
contents without prior notice or any obligation to notify former or present users of such revisions
or changes.

This Instruction Manual will introduce all aspects of your VLT AQUA Drive.

Available literature for the VLT AQUA
Drive

- The Instruction Manual MG.20.MX.YY provides the necessary information for getting the
drive up and running.

- The Design Guide MG.20.NX.YY contains technical information about the drive design
and customer applications.

- The Programming Guide MG.20.OX.YY provides information on how to program and in-
cludes complete parameter descriptions.

X = Revision number
YY = Language code

Danfoss Drives technical literature is also available online at www.danfoss.com/BusinessAreas/
DrivesSolutions/Documentations/Technical+Documentation.

VLT  AQUA Drive
Instruction Manual 1. How to Read the Instruction Manual

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  3
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1.1.2. Approvals

1.1.3. Symbols

Symbols used in this Instruction Manual.

NOTE
Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates a default setting

1. How to Read the Instruction Manual
VLT  AQUA Drive
Instruction Manual

4  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

1

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 146 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 178 of 2457



2. Safety

2.1.1. Safety note 

The voltage of the adjustable frequency drive is dangerous whenever connected to
line power. Incorrect installation of the motor, adjustable frequency drive or serial
communication bus may cause damage to the equipment, serious personal injury or
death. Consequently, the instructions in this manual, as well as national and local
rules and safety regulations, must be followed.

Safety Regulations
1. The adjustable frequency drive must be disconnected from line power if repair work is to be
carried out. Make sure that the line supply has been disconnected and that the necessary time
has passed before removing motor and line plugs.
2. The [STOP/RESET] key on the control panel of the adjustable frequency drive does not dis-
connect the equipment from line power and is thus not to be used as a safety switch.
3. Correct protective grounding of the equipment must be established, the user must be protected
against supply voltage, and the motor must be protected against overload in accordance with
applicable national and local regulations.
4. The ground leakage currents are higher than 3.5 mA.
5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function
is desired, set par. 1-90 to data value [ETR trip] (default value) or data value [ETR warning]. Note:
The function is initialized at 1.16 x rated motor current and rated motor frequency. For the North
American market: The ETR functions provide class 20 motor overload protection in accordance
with NEC.
6. Do not remove the plugs for the motor and line supply while the adjustable frequency drive is
connected to line power. Make sure that the line supply has been disconnected and that the
necessary time has passed before removing motor and line plugs.
7. Please note that the adjustable frequency drive has more voltage inputs than L1, L2 and L3
when load sharing (linking of the DC intermediate circuit) and external 24 V DC have been instal-
led. Make sure that all voltage inputs have been disconnected and that the necessary time has
passed before commencing repair work.

Installation at High Altitudes

At altitudes higher than 6,600 feet [2 km], please contact Danfoss Drives regarding
PELV.

Warning against Unintended Start
1. The motor can be brought to a stop by means of digital commands, bus commands, references
or a local stop while the adjustable frequency drive is connected to line power. If personal safety
considerations make it necessary to ensure that no unintended start occurs, these stop functions
are not sufficient. 2. While parameters are being changed, the motor may start. Consequently,
the stop key [STOP/RESET] must always be activated, following which data can be modified. 3.
A motor that has been stopped may start if faults occur in the electronics of the adjustable fre-
quency drive, or if a temporary overload or a fault in the supply line or the motor connection
ceases.

VLT  AQUA Drive
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Warning:
Touching the electrical parts may be fatal - even after the equipment has been dis-
connected from line power.

Also, make sure that other voltage inputs have been disconnected, such as external 24 V DC, load
sharing (linkage of the DC intermediate circuit), as well as the motor connection for kinetic backup.

2.1.2. General Warning

Warning:
Touching the electrical parts may be fatal - even after the equipment has been dis-
connected from line power.
Also make sure that other voltage inputs have been disconnected (linkage of DC
intermediate circuit), as well as the motor connection for kinetic backup.
Before touching any potentially live parts of the VLT AQUA Drive FC 200, wait at
least as long as follows:
200-240 V, 0.36-5 hp [0.25-3.7 kW]: wait at least 4 minutes.
200-240 V, 7.5-60 hp [5.5-45 kW]: wait at least 15 minutes.
380-480 V, 0.5-10 hp [0.37-7.5 kW]: wait at least 4 minutes.
380-480 V, 15-125 hp [11-90 kW]: wait at least 15 minutes.
A shorter time is allowed only if indicated on the nameplate for the specific unit.

Leakage Current
The ground leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. Ac-
cording to IEC 61800-5-1, a reinforced protective ground connection must be
ensured by means of: a min. 0.015 in² [10 mm²] Cu or 0.025 in² [16 mm²] Al PE
wire or an additional PE wire, with the same cable cross-section as the line power
wiring, must be terminated separately.
Residual Current Device
This product can cause DC current in the protective conductor. If a residual current
device (RCD) is used for extra protection, only an RCD of Type B (time delayed) may
be used on the supply side of this product. See also RCD Application Note MN.90.GX.
02.
Protective grounding of the VLT AQUA Drive FC 200 and the use of RCDs must always
follow national and local regulations.

2.1.3. Before Commencing Repair Work

1. Disconnect the adjustable frequency drive from the line power.

2. Disconnect DC bus terminals 88 and 89.

3. Wait at least as long as the time mentioned in section 2.1.2.

4. Remove motor cable.

2. Safety
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2.1.4. Special conditions

Electrical ratings:
The rating indicated on the nameplate of the adjustable frequency drive is based on a typical 3-
phase line power supply within the specified voltage, current and temperature ranges, which are
expected to be used in most applications.

The adjustable frequency drives also support other special applications, which affect the electrical
ratings of the adjustable frequency drive.
Special conditions that affect the electrical ratings might be:
 Single phase applications
 High temperature applications which require derating of the electrical ratings
 Marine applications with more severe environmental conditions

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide
for information about the electrical ratings.

Installation requirements:
The overall electrical safety of the adjustable frequency drive requires special installation consid-
erations regarding:
 Fuses and circuit breakers for overcurrent and short-circuit protection
 Selection of power cables (line, motor, brake, load sharing and relay)
 Grid configuration (IT,TN, grounded leg, etc.)
 Safety of low voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide
for information about the installation requirements.

2.1.5. Caution

The adjustable frequency drive DC link capacitors remain charged after power has
been disconnected. To avoid the risk of electrical shock, disconnect the adjustable
frequency drive from the line power before performing maintenance procedures.
Wait at least as long as follows before servicing the adjustable frequency drive:

Voltage Min. Waiting Time
4 min. 15 min.

200-240 V 0.33-5 hp [0.25-3.7 kW] 7.5-60 hp [5.5-45 kW]

380-480 V 0.5-10 hp [0.37-7.5 kW] 15-125 hp [11-90 kW]

Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

2.1.6. Avoid unintended Start.

While the adjustable frequency drive is connected to line power, the motor can be started/stopped
using digital commands, bus commands, references or via the Local Control Panel.

VLT  AQUA Drive
Instruction Manual 2. Safety
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• Disconnect the adjustable frequency drive from line power whenever personal safety
considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the
line supply or lost motor connection may cause a stopped motor to start.

2.1.7. Safe Stop of the Adjustable Frequency Drive

For versions fitted with a Safe Stop terminal 37 input, the adjustable frequency drive can perform
the safety function Safe Torque Off (As defined by draft CD IEC 61800-5-2) or Stop Category 0
(as defined in EN 60204-1).

It is designed and deemed suitable for the requirements of Safety Category 3 in EN 954-1. This
functionality is called Safe Stop. Prior to integrating and using Safe Stop in an installation, a thor-
ough risk analysis must be carried out on the installation in order to determine whether the Safe
Stop functionality and safety category are appropriate and sufficient. In order to install and use
the Safe Stop function in accordance with the requirements of Safety Category 3 in EN 954-1, the
related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be
followed! The information and instructions contained in the Instruction Manual are not sufficient
for a correct and safe use of the Safe Stop functionality!

2.1.8. IT Line

IT Line
Do not connect 400 V adjustable frequency drives with RFI filters to line supplies
with a voltage between phase and ground of more than 440 V.
For IT lines and delta ground (grounded leg), line voltage may exceed 440 V be-
tween phase and ground.

Par. 14-50 RFI 1 can be used to disconnect the internal RFI capacitors from the RFI filter to ground.
If this is done, it will reduce the RFI performance to A2 level.

2. Safety
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2.1.9. Software Version and Approvals: VLT AQUA Drive

VLT AQUA Drive
Instruction Manual

Software version: 1.00
   

This instruction manual can be used for all VLT AQUA Drive adjustable frequency drives with
software version 1.00.
The software version number can be seen in parameter 15-43.

2.1.10. Disposal Instructions 

Equipment containing electrical components may not be disposed of
together with domestic waste.
It must be separately collected with electrical and electronic waste
according to local and currently valid legislation.

VLT  AQUA Drive
Instruction Manual 2. Safety
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3. Introduction

3.1. Introduction

3.1.1. Adjustable Frequency Drive Identification

Below is an example of an identification label. This label is situated on the adjustable frequency
drive and shows the type and the options with which the unit is equipped. See table 2.1 for details
of how to read theType code string (T/C).

 3.1: This example shows an identification label for the VLT AQUA Drive.

Please have T/C (type code) number and serial number ready before contacting Danfoss.

3.1.2. Type Code String 

Description Pos Possible choice
Product group & VLT Series 1-6 FC 202
Power rating 8-10 0.33-125 hp [0.25-90 kW]
Number of phases 11 Three phases (T)
AC line voltage 11-12 T 2: 200-240 V AC

T 4: 380-480 V AC
Enclosure 13-15 E20: IP 20

E21: IP 21/NEMA Type 1
E55: IP 55/NEMA Type 12
E66: IP 66
P21: IP 21/NEMA Type 1 w/backplate
P55: IP 55/NEMA Type 12 w/backplate

RFI filter 16-17 H1: RFI filter class A1/B
H2: Class A2
H3:RFI filter A1/B (reduced cable length)

VLT  AQUA Drive
Instruction Manual 3. Introduction
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Description Pos Possible choice
Brake 18 X: No brake chopper included

B: Brake chopper included
T: Safe Stop
U: Safe + brake

Display 19 G: Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

Coating PCB 20 X. No coated PCB
C: Coated PCB

Line option 21 X: No line power disconnect switch
1: With line power disconnect switch (IP55 only)

Adaptation 22 Reserved
Adaptation 23 Reserved
Software release 24-27 Current software
Software language 28
A options 29-30 AX: No options

A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AG: MCA 108 LON works

B options 31-32 BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option
BY: MCO 101 Extended Cascade Control

C0 options MCO 33-34 CX: No options
C1 options 35 X: No options
C option software 36-37 XX: Standard software
D options 38-39 DX: No option

D0: DC backup

 3.1: Type code description.

The various options are described further in the VLT AQUA Drive Design Guide.

3. Introduction
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3.1.3. Abbreviations and Standards 

Terms: Abbreviations: SI units: I-P units:
Acceleration m/s² ft/s²
American wire gauge AWG   
Automatic Motor Tuning AMT
Current  A Amp
Current limit ILIM

Energy  J = N·m ft-lb, Btu
Fahrenheit ˚F
Adjustable Frequency Drive FC   
Frequency Hz Hz
Kilohertz kHz   
Local Control Panel LCP
Milliampere mA   
Millisecond ms
Minute min   
Motion Control Tool MCT
Motor Type Dependent M-TYPE   
Newton meters Nm
Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.   
Protective Extra Low Voltage PELV
Power  W Btu/hr, hp

Pressure Pa = N/m² psi, psf, ft of
water

Rated Inverter Output Current IINV

Revolutions Per Minute RPM
Size Related SR   
Temperature ˚C ˚F
Time  s s, hr
Torque limit TLIM

Voltage  V V

 3.2: Abbreviation and Standards table

VLT  AQUA Drive
Instruction Manual 3. Introduction
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4. Mechanical installation

4.1. Before starting

4.1.1. Checklist

When unpacking the adjustable frequency drive, make sure that the unit is undamaged and com-
plete. Use the following table to identify the packaging:

Enclosure
type:

A2
(IP 20/IP

21)

A3
(IP 20/IP

21)

A5
(IP 55/IP

66)

B1
(IP 21/IP
55/IP 66)

B2
(IP 21/
IP 55/
IP66)

C1
(IP21/IP
55/66)

C2
(IP21/IP
55/66)

Unit size:

200-240 V
0.25-3.0

kW
3.7
kW

0.25-3.7
kW

5.5-7.5
kW

11-15
kW

18.5 - 22
kW

30 - 45
kW

380-480 V
0.37-4.0

kW

7.5-10 hp
[5.5-7.5

kW]

0.37-7.5
kW

11-18.5
kW

22-30
kW

37 - 55
kW

75 - 90
kW

 4.1: Unpacking table

Please note that it is recommended to have a selection of screwdrivers (phillips or cross-thread
screwdriver and torx), a side-cutter, drill and knife handy for unpacking and mounting the ad-
justable frequency drive. The packaging for these enclosures contains, as shown: accessories bag
(s), documentation and the unit. Depending on options fitted, there may be one or two bags and
one or more booklets.

VLT  AQUA Drive
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4.2. How to install

4.2.1. Checklist

Please use the following table for the mounting instructions

Enclo-
sure:

A2
(IP 20/
IP 21)

A3
(IP 20/
IP 21)

A5
(IP 55/
IP 66)

B1
(IP 21/
IP 55/IP

66)

B2
(IP 21/
IP 55/IP

66)

C1
(IP 21/

IP 55/66)

C2
(IP 21/

IP 55/66)

Unit size:

200-240 V
0.25-3.0

kW
3.7
kW

0.25-3.7
kW

5.5-7.5
kW

11-15
kW

18.5 - 22
kW

30 - 45
kW

380-480 V
0.37-4.0

kW

7.5-10 hp
[5.5-7.5

kW]

0.37-7.5
kW

11-18.5
kW

22-30
kW

37 - 55
kW

75 - 90
kW

 4.2: Mounting table.

The Danfoss VLT series can be mounted side-by-side for all IP rating units and requires 3.4 in.
[100 mm] of free space above and below for cooling. With regard to ambient temperature ratings,
please see the Special Conditions.

4. Mechanical installation
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 4.1: Side-by-side mounting of all frame sizes.

 4.2: This is the correct way to mount the unit.  4.3: Other than A2 and A3 enclosures, do not
mount units as shown without backplate. Cooling
will be insufficient and service life can be drasti-
cally shortened.

VLT  AQUA Drive
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 4.4: If the unit must be mounted only a small distance from the wall, please order the backplate with the
unit (see Ordering type code position 14-15). A2 and A3 units are equipped with the backplate by default.

4.2.2. Mounting A2 and A3.

 4.5: Drilling of holes

Step 1: Drill according to the dimensions in the
following table.

 4.6: Correct mounting of screws.

Step 2A: This way it is easy to hang the unit
on the screws.

4. Mechanical installation
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 4.7: Incorrect mounting of screws.

Step 2B: Do not tighten screws completely.
 4.8: Mounting of unit.

Step 3: Lift the unit onto the screws.

 4.9: Tightening of screws

Step 4: Tighten the screws completely.

VLT  AQUA Drive
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Mechanical dimensions
Voltage
200-240 V
380-480 V

Frame size A2
0.33-4 hp [0.25-3 kW]
0.5-5 hp [0.37-4 kW]

Frame size A3
5 hp [3.7 kW]

7.5-10 hp [5.5-7.5 kW]
Encapsulation IP 20 IP 21/Type 1 IP 20 IP 21/Type 1
Height
Height of backplate A 10.6 in [268 mm] 1.4 in [375 mm] 10.6 in [268 mm] 1.4 in [375 mm]
Distance between
mounting holes a 10.1 in [257 mm] 13.8 in [350 mm] 10.1 in [257 mm] 13.8 in [350 mm]

Width
Width of backplate B 3.5 in [90 mm] 3.5 in [90 mm] 5.1 in [130 mm] 5.1 in [130 mm]
Distance between
mounting holes b 2.8 in [70 mm] 2.8 in [70 mm] 110 mm 4.3 in [110 mm]

Depth
Depth without option A/B C 8.01 in [205 mm] 8.01 in [205 mm] 8.01 in [205 mm] 8.01 in [205 mm]
With option A/B C 8.7 in [220 mm] 8.7 in [220 mm] 8.7 in [220 mm] 8.7 in [220 mm]
Without option A/B D 8.2 in [207 mm] 8.2 in [207 mm]
With option A/B D 8.7 in [222 mm] 8.7 in [222 mm]
Screw holes

c 0.32 in [8.0 mm] 0.32 in [8.0 mm] 0.32 in [8.0 mm] 0.32 in [8.0 mm]
d ø0.43 in [11 mm] ø0.43 in [11 mm] ø0.43 in [11 mm] ø0.43 in [11 mm]
e ø0.22 in [5.5 mm] ø0.22 in [5.5 mm] ø0.22 in [5.5 mm] ø0.22 in [5.5 mm]
f 0.35 in [9 mm] 0.35 in [9 mm] 0.35 in [9 mm] 0.35 in [9 mm]

Maximum weight 10.8 lbs [4.9 kg] 11.7 lbs [5.3 kg] 14.6 lbs [6.6 kg] 15.4 lbs [7.0 kg]

 4.3: A2 and A3 mechanical dimensions

NOTE
Options A/B are serial communication and I/O options, which, when fitted, increase
the depth of some enclosure sizes.

4. Mechanical installation
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4.2.3. Mounting A5, B1, B2, C1 and C2.

 4.10: Drilling holes.

Step 1: Drill according to the dimensions in the
following table.

 4.11: Correct mounting of screws

Step 2A: This way it is easy to hang the unit
on the screws.

 4.12: Incorrect mounting of screws

Step 2B: Do not tighten screws completely.

 4.13: Mounting of unit.

Step 3: Lift the unit onto the screws.

 4.14: Tightening of screws

Step 4: Tighten the screws completely.

VLT  AQUA Drive
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Mechanical dimen-
sions

Voltage:
200-240 V
380-480 V

Frame size A5
0.33-5 hp

[0.25-3.7 kW]
0.5-10 hp

[0.37-7.5 kW]

Frame size B1
7.5-10 hp

[5.5-7.5 kW]
15-25 hp

[11-18.5 kW]

Frame size B2
15-20 hp

[11-15 kW]
30-40 hp

[22-30 kW]

Frame size C1
25-30 hp

[18.5-22 kW]
50-75 hp

[37-55 kW]

Frame size C2
40-60 hp [30-45

kW]
100-125-hp
[75-90 kW]

Encapsulation IP 55/66 IP 21/55/66 IP 21/55/66 IP 21/55/66 IP 21/55/66
Height1)

Height A 16.5 in [420 mm] 18.9 in [480 mm] 25.6 in [650 mm] 26.8 in [680 mm] 30.3 in [770 mm]
Distance be-
tween mounting
holes

a 15.8 in [402 mm] 17.9 in [454 mm] 24.6 in [624 mm] 25.5 in [648 mm] 29.1 in [739 mm]

Width1)

Width B 9.5 in [242 mm] 9.5 in [242 mm] 9.5 in [242 mm] 12.1 in [308 mm] 14.6 in [370 mm]
Distance be-
tween mounting
holes

b 8.5 in [215 mm] 8.3 in [210 mm] 8.3 in [210 mm] 10.7 in [272 mm] 13.2 in [334 mm]

Depth
Depth C 7.7 in [195 mm] 10.2 in [260 mm] 10.2 in [260 mm] 12.2 in [310 mm] 13.2 in [335 mm]
Screw holes

c 0.33 in [8.25 mm] 0.47 in [12 mm] 0.47 in [12 mm] 0.49 in [12.5 mm] 0.49 in [12.5 mm]
d ø0.47 in [12 mm] ø0.75 in [19 mm] ø0.75 in [19 mm] ø0.75 in [19 mm] ø0.75 in [19 mm]

e ø0.26 in (6.5 mm) ø0.26 in (6.5 mm) ø0.26 in (6.5
mm) ø9 ø9

f 0.35 in [9 mm] 0.35 in [9 mm] 0.35 in [9 mm] ø9.8 ø9.8
Max. weight 13.5 / 14.2 50.7 lbs [23 kg] 59.5 lbs [27 kg] 99.2 lbs [45 kg] 143.3 lbs [65 kg]

 4.4: A5, B1 and B2 mechanical dimensions

1) The dimensions state the maximum height, width and depth needed for mounting the adjust-
able frequency drive when the top cover is mounted.
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5. Electrical installation

5.1. How to connect

5.1.1. Cables General 

NOTE
Always comply with national and local regulations on cable cross-sections.

Details of terminal tightening torques.

Power (kW) Torque (Nm)

Enclosure 200-240 V 380-480 V Line Motor DC connec-
tion Brake Ground Relay

A2 0.25 - 3.0 0.37 - 4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5 - 7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25 - 3.7 0.37 - 7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5 - 7.5 11 - 18.5 1.8 1.8 1.5 1.5 3 0.6

B2 11
15

22
30

2.5
4.5

2.5
4.5

3.7
3.7

3.7
3.7

3
3

0.6
0.6

C1 18.5 -22 37 - 55 10 10 10 10 3 0.6

C2 30
45

75
90

14
24

14
24

14
14

14
14

3
3

0.6
0.6

 5.1: Tightening of terminals.

5.1.2. Fuses 

Branch circuit protection:
In order to protect the installation against electrical and fire hazards, all branch circuits in an
installation - the switch gear, machines, etc. - must be protected from both short circuit and
overcurrent in accordance with national/international regulations.

Short circuit protection:
The adjustable frequency drive must be protected against short circuit in order to avoid electrical
or fire hazard. Danfoss recommends using the fuses mentioned in tables 4.3 and 4.4 in order to
protect service personnel and equipment in case of an internal failure in the unit. The adjustable
frequency drive provides full short circuit protection in case of a short circuit in the motor output.

Overcurrent protection:
Provide overload protection to avoid fire hazard due to overheating of the cables in the installation.
Overcurrent protection must always be provided according to national regulations. The adjustable
frequency drive is equipped with internal overcurrent protection that can be used for upstream
overload protection (UL applications excluded). See par. 4-18. Fuses must be designed for pro-
tection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 500 V / 600 V
maximum.
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Non-UL compliance
If UL/cUL is not to be complied with, Danfoss recommends using the fuses mentioned in table
4.2, which will ensure compliance with EN50178:
In case of malfunction, not following the recommendation may result in unnecessary damage to
the adjustable frequency drive.

VLT AQUA Max. fuse size Voltage Type
200-240 V
K25-1K1 16A1 200-240 V type gG
1K5 16A1 200-240 V type gG
2K2 25A1 200-240 V type gG
3K0 25A1 200-240 V type gG
3K7 35A1 200-240 V type gG
5K5 50A1 200-240 V type gG
7K5 63A1 200-240 V type gG
11K 63A1 200-240 V type gG
15K 80A1 200-240 V type gG
18K5 125A1 200-240 V type gG
22K 125A1 200-240 V type gG
30K 160A1 200-240 V type gG
37K 200A1 200-240 V type aR
45K 250A1 200-240 V type aR
380-480 V
K37-1K5 10A1 380-480 V type gG
2K2-4K0 20A1 380-480 V type gG
5K5-7K5 32A1 380-480 V type gG
11K 63A1 380-480 V type gG
15K 63A1 380-480 V type gG
18K 63A1 380-480 V type gG
22K 63A1 380-480 V type gG
30K 80A1 380-480 V type gG
37K 100A1 380-480 V type gG
45K 125A1 380-480 V type gG
55K 160A1 380-480 V type gG
75K 250A1 380-480 V type aR
90K 250A1 380-480 V type aR

 5.2: Non-UL fuses 200 V to 480 V

1) Max. fuses - refer to national/international regulations to select an appropriate fuse size.
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UL Compliance

VLT
AQUA Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz-

Shawmut
Ferraz-

Shawmut
200-240 V
Type Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
K25-1K1 KTN-R10 JKS-10 JJN-10 5017906-010 KLN-R10 ATM-R10 A2K-10R
1K5 KTN-R15 JKS-15 JJN-15 5017906-015 KLN-R15 ATM-R15 A2K-15R
2K2 KTN-R20 JKS-20 JJN-20 5012406-020 KLN-R20 ATM-R20 A2K-20R
3K0 KTN-R25 JKS-25 JJN-25 5012406-025 KLN-R25 ATM-R25 A2K-25R
3K7 KTN-R30 JKS-30 JJN-30 5012406-030 KLN-R30 ATM-R30 A2K-30R
5K5 KTN-R50 JKS-50 JJN-50 5012406-050 KLN-R50 - A2K-50R
7K5 KTN-R50 JKS-60 JJN-60 5012406-050 KLN-R60 - A2K-50R
11K KTN-R60 JKS-60 JJN-60 5014006-063 KLN-R60 A2K-60R
15K KTN-R80 JKS-80 JJN-80 5014006-080 KLN-R80 A2K-80R
18K5 KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125  A2K-125R
22K KTN-R125 JKS-150 JJN-125 2028220-125 KLN-R125 A2K-125R
30K FWX-150 - - 2028220-150 L25S-150  A25X-150
37K FWX-200 - - 2028220-200 L25S-200 A25X-200
45K FWX-250 - - 2028220-250 L25S-250  A25X-250

 5.3: UL fuses 200-240 V

VLT
AQUA Bussmann Bussmann Bussmann SIBA Littel fuse Ferraz-

Shawmut
Ferraz-

Shawmut
380-480 V
kW Type RK1 Type J Type T Type RK1 Type RK1 Type CC Type RK1
11K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
15K KTS-R40 JKS-40 JJS-40 5014006-040 KLS-R40 - A6K-40R
18K KTS-R50 JKS-50 JJS-50 5014006-050 KLS-R50 - A6K-50R
22K KTS-R60 JKS-60 JJS-60 5014006-063 KLS-R60 - A6K-60R
30K KTS-R80 JKS-80 JJS-80 2028220-100 KLS-R80 - A6K-80R
37K KTS-R100 JKS-100 JJS-100 2028220-125 KLS-R100  A6K-100R
45K KTS-R125 JKS-150 JJS-150 2028220-125 KLS-R125 A6K-125R
55K KTS-R150 JKS-150 JJS-150 2028220-160 KLS-R150  A6K-150R
75K FWH-220 - - 2028220-200 L50S-225 A50-P225
90K FWH-250 - - 2028220-250 L50S-250  A50-P250

 5.4: UL fuses 380-480 V

KTS fuses from Bussmann may substitute for KTN in 240 V adjustable frequency drives.

FWH fuses from Bussmann may substitute for FWX in 240 V adjustable frequency drives.

KLSR fuses from LITTEL FUSE may substitute for KLNR fuses in 240 V adjustable fre-
quency drives.

L50S fuses from LITTEL FUSE may substitute for L50S fuses in 240 V adjustable fre-
quency drives.

A6KR fuses from FERRAZ SHAWMUT may substitute for A2KR in 240 V adjustable fre-
quency drives.

A50X fuses from FERRAZ SHAWMUT may substitute for A25X in 240 V adjustable fre-
quency drives.

5.1.3. Grounding and IT line power 

The ground connection cable cross-section must be at least 0.016 in.2 [10 mm2] or
2 rated line power wires terminated separately according to EN 50178 or IEC
61800-5-1, unless national regulations specify otherwise. Always comply with na-
tional and local regulations on cable cross-sections.
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The power supply is connected to the main disconnect switch if this is included.

NOTE
Make sure that the line voltage corresponds to the line voltage of the adjustable
frequency drive nameplate.

IT Line
Do not connect 400 V adjustable
frequency drives with RFI filters
to line supplies with a voltage
between phase and ground of
more than 440 V.
For IT lines and delta ground
(grounded leg), line voltage
may exceed 440 V between
phase and ground.

 5.1: Terminals for line supply and grounding.

5.1.4. Line power wiring overview

Please refer to the following table for the line power wiring connection instructions.

Enclo-
sure:

A2
(IP 20/
IP 21)

A3
(IP 20/
IP 21)

A5
(IP 55/
IP 66)

B1
(IP 21/
IP 55/IP

66)

B2
(IP 21/
IP 55/IP

66)

C1
(IP 21/

IP 55/66)

C2
(IP 21/

IP 55/66)

Motor
size:

200-240 V
0.25-3.0

kW
3.7
kW

0.25-3.7
kW

5.5-7.5
kW

11-15
kW

18.5-22
kW

30-45
kW

380-480 V
0.37-4.0

kW
5.5-7.5

kW
0.37-7.5

kW
11-18.5

kW
22-30
kW

37-55
kW

75-90
kW

Goto: 5.1.5 5.1.6 5.1.7 5.1.8

 5.5: Line power wiring table.
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5.1.5. Line connection for A2 and A3 

 5.2: First mount the two screws on the mounting plate, slide it into place and tighten fully.

 5.3: When mounting cables, first mount and tighten the ground cable.

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2] or
2 rated line power wires terminated separately according to EN 50178/IEC
61800-5-1.
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 5.4: Then insert the line power plug and tighten the wires.

 5.5: Finally, tighten the support bracket on the line power wires.

5. Electrical installation
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5.1.6. Line power connection for A5

 5.6: How to connect to line power and grounding without the line disconnect switch. Note that a cable clamp
is used.

 5.7: How to connect to line power and grounding with the line disconnect switch.
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5.1.7. Line power connection for B1 and B2.

 5.8: How to connect to the line supply and
grounding.

5.1.8. Line power connection for C1 and C2.

 5.9: How to connect to the line supply and
grounding.

5.1.9. How to connect the motor - foreword

See section General Specifications for correct dimensioning of motor cable cross-section and
length.
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• Use a shielded/armored motor cable to comply with EMC emission specifications (or in-
stall the cable in a metal conduit).

• Keep the motor cable as short as possible to reduce the noise level and leakage currents.

• Connect the motor cable shield/armor to both the decoupling plate of the adjustable
frequency drive and to the metal of the motor. (Same applies to both ends of the metal
conduit if used instead of a shield.)

• Make the shield connections with the largest possible surface area (by using a cable
clamp or an EMC cable gland). This is done by using the supplied installation devices in
the adjustable frequency drive.

• Avoid terminating the shield by twisting the ends (pigtails), as this will spoil high fre-
quency shielding effects.

• If it is necessary to break the continuity of the shield to install a motor isolator or motor
relay, the continuity must be maintained with the lowest possible HF impedance.

Cable length and cross-section
The adjustable frequency drive has been tested with a given length of cable and a given cross-
section of that cable. If the cross-section is increased, the cable capacitance - and thus the leakage
current - may increase, thereby requiring that the cable length is reduced accordingly.

Switching frequency
When adjustable frequency drives are used together with sine wave filters to reduce the acoustic
noise from a motor, the switching frequency must be set according to the sine wave filter in-
structions in Par. 14-01.

Precautions while using Aluminum conductors
Aluminum conductors are not recommended for cable cross-sections less than 0.054 in² [35
mm²]. Terminals can accept aluminum conductors, but the conductor surface has to be clean,
oxidation must be removed, and the area must be sealed by neutral acid-free Vaseline grease
before the conductor is connected.
Furthermore, the terminal screw must be retightened after two days due to the softness of the
aluminum. It is crucial to ensure the connection makes a gas tight joint, otherwise the aluminum
surface will oxidize again.

All types of three-phase asynchronous stand-
ard motors can be connected to the adjustable
frequency drive. Normally, small motors are
star-connected (230/400 V, D/Y). Large mo-
tors are delta-connected (400/690 V, D/Y).
Refer to the motor name plate for the correct
connection mode and voltage.

 5.10: Terminals for motor connection

NOTE
In motors without phase insulation paper or other insulation reinforcement suitable
for operation with a voltage supply (such as an adjustable frequency drive), fit a
sine-wave filter on the output of the adjustable frequency drive. (Motors that comply
with IEC 60034-17 do not require a sine-wave filter).
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No. 96 97 98 Motor voltage 0-100% of line voltage.
U V W 3 cables out of motor
U1 V1 W1 6 cables out of motor, Delta-connectedW2 U2 V2
U1 V1 W1 6 cables out of motor, Star-connected

U2, V2, W2 to be interconnected separately
(optional terminal block)

No. 99 Ground connection
PE

 5.6: 3 and 6 cable motor connection.

5.1.10. Motor wiring overview

Enclo-
sure:

A2
(IP 20/
IP 21)

A3
(IP 20/
IP 21)

A5
(IP 55/
IP 66)

B1
(IP 21/
IP 55/IP

66)

B2
(IP 21/
IP 55/IP

66)

C1
(IP 21/
IP 55/IP

66)

C2
(IP 21/
IP 55/IP

66)

Motor
size:

200-240 V
0.25-3.0

kW
3.7
kW

0.25-3.7
kW

5.5-7.5
kW

11-15
kW

18.5-22
kW

30-45
kW

380-480 V
0.37-4.0

kW
5.5-7.5

kW
0.37-7.5

kW
11-18.5

kW
22-30
kW

37-55
kW

75-90
kW

Goto: 5.1.11 5.1.12 5.1.13 5.1.14

 5.7: Motor wiring table.
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5.1.11. Motor connection for A2 and A3

Follow these drawings step-by-step for connecting the motor to the adjustable frequency drive.

 5.11: First terminate the motor ground, then place motor U, V and W wires in the plug and tighten them.

 5.12: Mount cable clamp to ensure 360 degree connection between chassis and shield; ensure that the
outer insulation of the motor cable is removed under the clamp.
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5.1.12. Motor connection for A5

 5.13: First, terminate the motor ground, then insert the motor u, v and w wires in the terminal and tighten
them. Please ensure that the outer insulation of the motor cable is removed under the EMC clamp.

5.1.13. Motor connection for B1 and B2

 5.14: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them.
Please ensure that the outer insulation of the motor cable is removed under the EMC clamp.
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5.1.14. Motor connection for C1 and C2

 5.15: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them.
Please ensure that the outer insulation of the motor cable is removed under the EMC clamp.

5.1.15. Wiring Example and Testing

The following section describes how to terminate and access control wires. For an explanation of
programming and wiring control terminals, please see the chapter entitled How to program the
adjustable frequency drive.

5.1.16. Access to Control Terminals 

All terminals to the control cables are located
underneath the terminal cover on the front of
the adjustable frequency drive. Remove the
terminal cover with a screwdriver.

 5.16: A2 and A3 enclosures
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Remove front cover to access control termi-
nals. When replacing the front cover, ensure
proper fastening by applying a torque of 2
Nm.

 5.17: A5, B1, B2, C1 and C2 enclosures

5.1.17. Control Terminals 

Drawing reference numbers:

1. 10-pole plug, digital I/O.

2. 3-pole plug, RS-485 bus.

3. 6-pole, analog I/O.

4. USB connection.

 5.18: Control terminals (all enclosures)

5.1.18. How to Test Motor and Direction of Rotation.

Note that unintended motor start can occur; make sure no personnel or equipment
is in danger!

Please follow these steps to test the motor connection and direction of rotation. Start with no
power to the unit.
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 5.19:
Step 1: First, remove the insulation on both ends
of a 1.97-2.76 in. [50 to 70 mm] piece of wire.

 5.20:
Step 2: Insert one end in terminal 27 using a
suitable terminal screwdriver. (Note: For units
with the Safe Stop function, the existing jumper
between terminal 12 and 37 should not be re-
moved for the unit to be able to run!)

 5.21:
Step 3: Insert the other end in terminal 12 or 13.
(Note: For units with the Safe Stop function, the
existing jumper between terminal 12 and 37
should not be removed for the unit to be able to
run!)

 5.22:
Step 4: Power up the unit and press the [Off]
button. In this state, the motor should not rotate.
Press [Off] to stop the motor at any time. Note
that the LED on the [OFF] button should be lit. If
alarms or warnings are flashing, please see chap-
ter 7 for more information.
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 5.23:
Step 5: By pressing the [Hand on] button, the
LED above the button should be lit and the motor
may rotate.

 5.24:
Step 6: The speed of the motor can be seen in
the LCP. It can be adjusted by pushing the up 
and down  arrow buttons.

 5.25:

Step 7: To move the cursor, use the left  and
right arrow buttons. This enables speed changes
by larger increments.

 5.26:
Step 8: Press the [Off] button to stop the motor
again.

 5.27:
Step 9: Change two motor wires if the desired
rotation of direction is not achieved.

Remove line power from the ad-
justable frequency drive before
changing motor wires.

5. Electrical installation
VLT  AQUA Drive
Instruction Manual

38  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 180 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 212 of 2457



5.1.19. Electrical Installation and Control Cables 

 5.28: Diagram showing all electrical terminals. (Terminal 37 present for units with safe stop function only.)

Very long control cables and analog signals may, in rare cases and depending on the installation,
result in 50/60 Hz ground loops due to noise from line supply cables.

If this occurs, break the shield or insert a 100 nF capacitor between shield and chassis.

NOTE
The common of digital / analog inputs and outputs should be connected to separate
common terminals 20, 39, and 55. This will prevent ground current interference
among groups. For example, it prevents switching on digital inputs from disturbing
analog inputs.

VLT  AQUA Drive
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NOTE
Control cables must be shielded/armored.

1. Use a clamp from the accessory bag
to connect the shield to the adjusta-
ble frequency drive decoupling plate
for control cables.

See section entitled Grounding of Shielded/
Armored Control Cables for the correct termi-
nation of control cables.

 5.29: Control cable clamp.

5.1.20. Switches S201, S202, and S801 

Switches S201 (Al 53) and S202 (Al 54) are
used to select a current (0-20 mA) or a voltage
(0 to 10 V) configuration of the analog input
terminals 53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable
termination on the RS-485 port (terminals 68
and 69).

Please note that the switches may be covered
by an option, if so equipped.

Default setting:
S201 (AI 53) = OFF (voltage input)

S202 (AI 54) = OFF (voltage input)

S801 (Bus termination) = OFF

 5.30: Switches location.

5.2. Final optimization and test

5.2.1. Final optimization and test

To optimize motor shaft performance and optimize the adjustable frequency drive for the con-
nected motor and installation, please follow these steps: Ensure that adjustable frequency drive
and motor are connected, and power is applied to the adjustable frequency drive.

NOTE
Before power-up, ensure that connected equipment is ready for use.

5. Electrical installation
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Step 1. Locate motor nameplate.

NOTE
The motor is either star- (Y) or delta-connected ( ). This information is located on
the motor nameplate data.

 5.31: Motor nameplate example

Step 2. Enter motor nameplate data in
the following parameter list.
To access the list, first press [QUICK MENU]
key, then select “Q2 Quick Set-up.”

1. Motor Power [kW]
or Motor Power [HP]

par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

 5.8: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)
Performing AMA ensures the best possible performance. AMA automatically takes measurements
from the specific motor connected and compensates for installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12
to No operation (par. 5-12 [0])

2. Press [QUICK MENU], select "Q2 Quick Set-up", scroll down to AMA par. 1-29.

3. Press [OK] to activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If the sine wave filter is mounted, run only
reduced AMA, or remove the sine wave filter during the AMA procedure.

5. Press the [OK] key. The display should show “Press [Hand on] to start.”

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation.

1. Press the [OFF] key. The adjustable frequency drive enters into alarm mode and the
display shows that the AMA was terminated by the user.

VLT  AQUA Drive
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Successful AMA

1. The display shows “Press [OK] to finish AMA.”

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The adjustable frequency drive enters into alarm mode. A description of the alarm can
be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the
AMA before the adjustable frequency drive entered alarm mode. This number, along with
the description of the alarm, will assist in troubleshooting. If contacting Danfoss Service,
make sure to mention the number and alarm description.

NOTE
An unsuccessful AMA is often caused by incorrectly entered motor name plate data
or too big of a difference between the motor and the adjustable frequency drive
power sizes.

Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp
time.

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Lim-
it

par. 4-13 or 4-14

Ramp 1 Ramp-up Time
[s]

par. 3-41

Ramp 1 Ramp-down
Time 1 [s]

par. 3-42

5. Electrical installation
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6. How to operate the adjustable frequency drive

6.1. Ways of Operation

6.1.1. Ways of Operation

The adjustable frequency drive can be operated in 3 ways:
1. Graphical Local Control Panel (GLCP), see 6.1.2

2. Numeric Local Control Panel (NLCP), see 6.1.3

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the adjustable frequency drive is equipped with the serial communication option, please refer
to the relevant documentation.

6.1.2. How to operate the Graphical LCP (GLCP) 

The following instructions apply to the GLCP (LCP 102).

The GLCP is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and LEDs - for selecting mode, changing parameters and switching between
display functions.

3. Navigation keys and lights (LEDs).

4. Operation keys and LEDs.

Graphical display:
The LCD display is backlit with a total of 6 alpha-numeric lines. All data is displayed on the LCP.
This can show up to five operating variables while in [Status] mode.

Display lines:

a. Status line: Status messages displaying icons and graphics.1

b. Line 1-2: Operator data lines displaying data and variables defined or chosen by the
user. By pressing the [Status] key, up to one extra line can be added.1

c. Status line: Status messages displaying text.1

VLT  AQUA Drive
Instruction Manual

6. How to operate the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  43

6

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 185 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 217 of 2457



The display is divided into 3 sections:

Top section(a) shows the status when in sta-
tus mode or up to 2 variables when not in
status mode and in the case of an alarm/
warning.

The number of the active set-up (selected as the active set-up in par. 0-10) is shown. When
programming in another set-up than the active set-up, the number of the set-up being program-
med appears to the right in brackets.

The Middle section(b) shows up to 5 variables with related unit, regardless of status. In case of
an alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status readout displays by pressing the [Status] key.
Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The
values/measurements to be displayed can be defined via par. 0-20, 0-21, 0-22, 0-23, and 0-24,
which can be accessed via [QUICK MENU], "Q3 Function Set-ups", "Q3-1 General Settings",
"Q3-11 Display Settings".

Each value/measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale
and number of digits after a possible decimal point. Larger numeric values are displayed with few
digits after the decimal point.
Ex.: Current readout
5.25 A; 15.2 A 105 A.

6. How to operate the adjustable frequency
drive
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Status display I:
This readout state is standard after start-up or
initialization
Use [INFO] to obtain information about the
value/measurement linked to the displayed
operating variables (1.1, 1.2, 1.3, 2 and 3).
See the operating variables shown in the dis-
play in this illustration. 1.1, 1.2 and 1.3 are
shown in small size. 2 and 3 are shown in me-
dium size.

1
3
0
B
P
0
4
1
.
1
0

1.1

1.3

 2

1.2

 3

Status display II:
See the operating variables (1.1, 1.2, 1.3 and
2) shown in the display in this illustration.
In the example, Speed, Motor current, Motor
power and Frequency are selected as varia-
bles in the first and second lines.
1.1, 1.2 and 1.3 are shown in small size. 2 is
shown in large size.

1
3
0
B
P
0
6
2
.
1
0

2

1.2

1.3
1.1

Status display III:
This state displays the event and action of the
smart logic control. For further information,
see section Smart Logic Control.

The Bottom section always shows the state
of the adjustable frequency drive in status
mode.

1
3
0
B
P
0
7
4
.
1
0

Top section

Middle section

Bottom section

Display Contrast Adjustment

Press [status] and [ ] for darker display
Press [status] and [ ] for brighter display

LEDs:

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and
alarm text appear on the control panel.
The On LED is activated when the adjustable frequency drive receives power from AC line voltage,
a DC bus terminal, or an external 24 V supply. At the same time, the back light is on.
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• Green LED/On: Control section is
working.

• Yellow LED/Warn.: Indicates a warn-
ing.

• Flashing Red LED/Alarm: Indicates
an alarm.

130BP040.10

GLCP keys

Menu keys
The menu keys are divided into functions. The
keys below the display and LEDs are used for
parameter set-up, including display indication
selection during normal operation.

130BP045.10

[Status]
indicates the status of the adjustable frequency drive and/or the motor. 3 different readouts can
be chosen by pressing the [Status] key:
5 line readouts, 4 line readouts or smart logic control.
Use [Status] for selecting the mode of display or for changing back to display mode from either
the quick menu mode, the main menu mode or alarm mode. Also use the [Status] key to toggle
single or double readout mode.

[Quick Menu]
Allows quick set-up of the adjustable frequency drive. The most common AQUA functions can
be programmed here.

The [Quick Menu] consists of:

- Q1: My Personal Menu

- Q2: Quick Set-up

- Q3: Function Set-ups

- Q5: Changes Made

- Q6: Loggings

The function set-up provides quick and easy access to all parameters required for the majority of
water and wastewater applications including variable torque, constant torque, pumps, dosing
pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan
applications. Among other features, it also includes parameters for selecting which variables to
display on the LCP, digital preset speeds, scaling of analog references, closed-loop single zone
and multi-zone applications and specific functions related to water and wastewater applications.

The quick menu parameters can be accessed immediately unless a password has been created
via par. 0-60, 0-61, 0-65 or 0-66.
It is possible to switch directly between Quick Menu mode and Main Menu mode.

6. How to operate the adjustable frequency
drive
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[Main Menu]
is used for programming all parameters.
The main menu parameters can be accessed immediately unless a password has been created via
par. 0-60, 0-61, 0-65 or 0-66. For the majority of water and wastewater applications it is not
necessary to access the main menu parameters, but instead the quick menu, quick set-up and
function set-ups provide the simplest and quickest access to the typical required parameters.
It is possible to switch directly between Main Menu mode and Quick Menu mode.
Parameter shortcuts can be carried out by pressing the [Main Menu] key for 3 seconds. The
parameter shortcut allows direct access to any parameter.

[Alarm Log]
displays an Alarm list of the last five alarms (numbered A1-A5). For additional details on a par-
ticular alarm, use the arrow keys to navigate to the alarm number and press [OK]. Information is
displayed about the condition of the adjustable frequency drive before it enters Alarm mode.

[Back]
reverts to the previous step or layer in the
navigation structure.

[Cancel]
the last change or command will be canceled
as long as the display has not been changed.

[Info]
displays information about a command, pa-
rameter, or function in any display window.
[Info] provides detailed information when
needed.
Exit Info mode by pressing either [Info],
[Back], or [Cancel].

   

   

Navigation Keys
The four navigation arrows are used to navi-
gate between the different choices available
in [Quick Menu], [Main Menu] and
[Alarm Log]. Use the keys to move the cur-
sor.

[OK] is used for choosing a parameter
marked by the cursor and for enabling the
change of a parameter.

1
3
0
B
T
1
1
7
.
1
0
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Operation Keys for local control are found at
the bottom of the control panel.

130BP046.10

[Hand On]
enables control of the adjustable frequency drive via the GLCP. [Hand on] also starts the motor,
and makes it possible to give the motor speed reference using the arrow keys. The key can be
Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.
The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse (motor coasting to stop)

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

NOTE
External stop signals activated by using control signals or serial bus will override a
“start” command via the LCP.

[Off]
stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on
LCP. If no external stop function is selected, and the [Off] key is inactive, the motor can only be
stopped by disconnecting the line power supply.

[Auto On]
enables the adjustable frequency drive to be controlled via the control terminals and/or serial
communication. When a start signal is applied to the control terminals and/or the bus, the ad-
justable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto
on] key on LCP.

NOTE
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the
control keys [Hand on] – [Auto on].

[Reset]
is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Ena-
bled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

6. How to operate the adjustable frequency
drive
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The parameter shortcut can be carried out by holding down the [Main Menu] key for 3 seconds.
The parameter shortcut allows direct access to any parameter.

6.1.3. How to operate numeric LCP (NLCP)

The following instructions are valid for the
NLCP (LCP 101).
The control panel is divided into four function-
al groups:

1. Numeric display.

2. Menu key and LEDs - changing pa-
rameters and switching between dis-
play functions.

3. Navigation keys and LEDs.

4. Operation keys and LEDs.

NOTE
Parameter copy is not possible
with the Numeric Local Control
Panel (LCP101).

Select one of the following modes:
Status Mode: Displays the status of the ad-
justable frequency drive or the motor.
If an alarm occurs, the NLCP automatically
switches to status mode.
A number of alarms can be displayed.

Quick Set-up or Main Menu Mode: Display
parameters and parameter settings.

 6.1: Numerical LCP (NLCP)

13
0B
P0
77
.1
0

 6.2: Status display example

13
0B
P0
78
.1
0

 6.3: Alarm display example

LEDs:

• Green LED/On: Indicates if control
section is on.

• Yellow LED/Wrn.: Indicates a warn-
ing.

• Flashing red LED/Alarm: Indicates
an alarm.

Menu key
[Menu] Select one of the following modes:

• Status

• Quick Set-up

• Main Menu

Main Menu is used for programming all parameters.
The parameters can be accessed immediately unless a password has been created via par. 0-60,
0-61, 0-65 or 0-66.
Quick Set-up is used to set up the adjustable frequency drive using only the most essential
parameters.
The parameter values can be changed using the up/down arrows when the value is flashing.
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Select the main menu by pressing the [Menu] key a number of times until the main menu LED is
lit.
Select the parameter group [xx-__] and press [OK].
Select the parameter [__-xx] and press [OK].
If the parameter is an array parameter, select the array number and press [OK].
Select the desired data value and press [OK].

Navigation Keys [Back] for stepping backwards
Arrow [ ] [ ] keys are used for maneuvering between parameter groups, parameters and
within parameters.
[OK] is used for choosing a parameter marked by the cursor and for enabling the change of a
parameter.

13
0B
P0
79
.1
0

 6.4: Display example

Operation Keys
Keys for local control are found at the bottom
of the control panel.

130BP046.10

 6.5: Operation keys of the Numerical CP (NLCP)

[Hand on] enables control of the adjustable frequency drive via the LCP. [Hand on] also starts
the motor and makes it possible to enter the motor speed data by means of the arrow keys. The
key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] key on the LCP.

External stop signals activated by means of control signals or a serial bus will override a “start”
command via the LCP.
The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

6. How to operate the adjustable frequency
drive
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[Off] stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off]
key on LCP.
If no external stop function is selected, and the [Off] key is inactive, the motor can be stopped
by disconnecting the line power supply.

[Auto on] enables the adjustable frequency drive to be controlled via the control terminals and/
or serial communication. When a start signal is applied to the control terminals and/or the bus,
the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42
[Auto on] key on LCP.

NOTE
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the
control keys [Hand on] [Auto on].

[Reset] is used for resetting the adjustable frequency drive after an alarm (trip). The key can be
Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

6.1.4. RS-485 Bus Connection 

One or more adjustable frequency drives can
be connected to a controller (or master) using
the standard RS-485 interface. Terminal 68 is
connected to the P signal (TX+, RX+), while
terminal 69 is connected to the N signal (TX-,
RX-).

If more than one adjustable frequency drive is
connected to a master, use parallel connec-
tions.

 6.6: Connection example.

In order to avoid potential equalizing currents in the shield, ground the cable shield via terminal
61, which is connected to the frame via an RC link.

Bus termination
The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first on
the last device in the RS-485 loop, set the switch S80 on the control card for ON.
For more information, see the paragraph Switches S201, S202, and S801.

6.1.5. How to Connect a PC to the Adjustable Frequency Drive 

To control or program the adjustable frequency drive from a PC, install the MCT 10 Set-up software
on the computer.
The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown
in the VLT  AQUA Drive FC 200 Design Guide chapter How to Install > Installation of misc.
connections.
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NOTE
The USB connection is galvanically isolated from the supply voltage (PELV) and other
high-voltage terminals. The USB connection is connected to protection ground on
the adjustable frequency drive. Use only isolated laptop for PC connection to the
USB connector on the adjustable frequency drive.

 6.7: USB Connection

6.1.6. PC Software tools 

PC Software - MCT 10
All adjustable frequency drives are equipped with a serial communication port. Danfoss provides
a PC tool for communication between the PC and the adjustable frequency drive, called the VLT
Motion Control Tool MCT 10 Set-up software.

MCT 10 Set-up Software
MCT 10 has been designed as an easy-to-use interactive tool for setting parameters in our ad-
justable frequency drives. The software can be downloaded from the Danfoss homepage at:
http://www.vlt-software.com.
The MCT 10 Set-up software will be useful for:

• Planning a communication network off-line. The MCT 10 contains a complete adjustable
frequency drive database.

• Commissioning adjustable frequency drives on-line.

• Saving settings for all adjustable frequency drives.

• Replacing an adjustable frequency drive in a network.

6. How to operate the adjustable frequency
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• Simple and accurate documentation of adjustable frequency drive settings after com-
missioning.

• Expanding an existing network.

• Adjustable frequency drives developed in the future will be fully supported.

MCT 10 Set-up software support Profibus DP-V1 via a Master class 2 connection. This makes it
possible to access on-line read/write parameters in an adjustable frequency drive via the Profibus
network. This will eliminate the need for an extra communication network.

Save Adjustable Frequency Drive Settings:

1. Connect a PC to the unit via the USB COM port. (Note: Use a PC that is isolated from the
AC line power, in conjunction with the USB port. Failure to do so may result in equipment
damage.)

2. Open MCT 10 Set-up software

3. Choose “Read from drive”.

4. Choose “Save as”.

All parameters are now stored on the PC.

Load Adjustable Frequency Drive Settings:

1. Connect a PC to the adjustable frequency drive via the USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown.

4. Open the appropriate file.

5. Choose “Write to drive.”

All parameter settings are now transferred to the adjustable frequency drive.

A separate manual for the MCT 10 Set-up software is available: MG.10.R2.02.

The MCT 10 Set-up Software Modules
The following modules are included in the software package:

MCT 10 Set-up Software
Setting parameters
Copy to and from adjustable frequency drives
Documentation and print-out of parameter settings incl. diagrams

Ext. User Interface
Preventive Maintenance Schedule
Clock settings
Timed Action Programming
Smart Logic Controller Set-up
Cascade Control Config. Tool

Ordering number:
Please order the CD containing the MCT 10 Set-up software using code number 130B1000.
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MCT 10 can also be downloaded from the Danfoss website: www.danfoss.com - Business Area:
Motion Controls.

6.1.7. Tips and tricks

* For the majority of water and wastewater applications, the Quick Menu, Quick
Setup and Function Set-ups provide the simplest and quickest access to all of the
typical parameters required.

* Whenever possible, perform an AMA to ensure the best shaft performance
* Display contrast can be adjusted by pressing [Status] and [ ] for a darker dis-

play, or by pressing [Status] and [ ] for a brighter display.
* Under [Quick Menu] and [Changes Made], all the parameters that have been

changed from the factory settings are displayed.
* Press and hold the [Main Menu] key for 3 seconds to access any parameter.
* For service purposes, it is recommended to copy all parameters to the LCP; see

par 0-50 for further information.

 6.1: Tips and tricks

6.1.8. Quick Transfer of Parameter Settings when using GLCP 

Once the set-up of an adjustable frequency drive is complete, it is recommended to store (backup)
the parameter settings in the GLCP or on a PC via MCT 10 Set-up software tool.

NOTE
Stop the motor before performing any of these operations.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All to LCP”

4. Press the [OK] key.

All the parameter settings are now stored in the GLCP as indicated by the progress bar. When
100% is reached, press [OK].

The GLCP can now be connected to another adjustable frequency drive, and the parameter set-
tings can be copied to this adjustable frequency drive.

Data transfer from LCP to adjustable frequency drive:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All from LCP.”

4. Press the [OK] key.

The parameter settings stored in the GLCP are now transferred to the adjustable frequency drive,
as indicated by the progress bar. When 100% is reached, press [OK].
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6.1.9. Initialization to Default Settings 

Initialize the adjustable frequency drive using default settings in two ways:

Recommended initialization (via par. 14-22)

1. Select par. 14-22

2. Press [OK]

3. Select “Initialization” ( for NLCP se-
lect “2” )

4. Press [OK]

5. Disconnect the power from the unit
and wait for the display to turn off.

6. Reconnecting the power resets the
adjustable frequency drive. Please
note that the first start-up takes a
few more seconds.

Par. 14-22 initializes everything except:
14-50 RFI 1
8-30 Protocol
8-31 Address
8-32 Baud Rate
8-35 Minimum Response Delay
8-36 Max Response Delay
8-37 Max Inter-char Delay
15-00 to 15-05 Operating data
15-20 to 15-22 Historical log
15-30 to 15-32 Fault log

NOTE
Parameters selected in Personal Menu, will stay present with the default factory
settings.

Manual initialization

NOTE
When carrying out manual initialization, serial communication, RFI filter settings
(par. 14-50) and fault log settings are reset.
Removes parameters selected in Personal Menu.

1. Disconnect from the power supply and wait until the display turns off.
2a. Press [Status] - [Main Menu] - [OK] at the same time while powering up the

Graphical LCP (GLCP).
2b. Press [Menu] while the LCP 101, Numerical Display is powering up.
3. Release the keys after 5 s.
4. The adjustable frequency drive is now programmed according to default settings.

This parameter initializes everything except:
15-00 Operating Hours
15-03 Power-ups
15-04 Overtemps
15-05 Overvolts
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7. How to program the adjustable frequency drive

7.1. How to program

7.1.1. Parameter Set-up 

Group Title Function
0- Operation/Display Parameters related to the fundamental functions of the adjustable fre-

quency drive, the functions of the LCP buttons and the configuration of
the LCP display.

1- Load / Motor Parameter group for motor settings.
2- Brakes Parameter group for setting brake features in the adjustable frequency

drive.
3- Reference/Ramps Parameters for reference handling, defining limitations, and configuring

the reaction of the adjustable frequency drive to changes.
4- Limits/Warnings Parameter group for configuring limits and warnings.
5- Digital In/Out Parameter group for configuring the digital inputs and outputs.
6- Analog In/Out Parameter group for configuring the analog inputs and outputs.
8- Communication and Options Parameter group for configuring communications and options.
9- Profibus Parameter group for Profibus-specific parameters.
10- DeviceNet Serial Communication

Bus
Parameter group for DeviceNet-specific parameters.

11- LonWorks Parameter group for LonWorks parameters
13- Smart Logic Parameter group for Smart Logic Control
14- Special Functions Parameter group for configuring special adjustable frequency drive func-

tions.
15- Drive Information Parameter group containing adjustable frequency drive information such

as operating data, hardware configuration and software versions.
16- Data Readouts Parameter group for data readouts, such as current references, voltages,

control, alarm, warning and status words.
18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.
20- Drive Closed-loop This parameter group is used for configuring the closed-loop PID Con-

troller that controls the output frequency of the unit.
21- Extended Closed-loop Parameters for configuring the three extended closed-loop PID control-

lers.
22- Application Functions These parameters monitor water applications.
23- Time-based Functions These parameters are for actions to be performed on a daily or weekly

basis, such as different references for working hours/non-working hours.
25- Basic Cascade Controller Func-

tions
Parameters for configuring the Basic Cascade Controller for sequence
control of multiple pumps.

26- Analog I/0 Option MCB 109 Parameters for configuring the Analog I/0 Option MCB 109.
27- Extended Cascade Control Parameters for configuring the extended cascade control.
29- Water Application Functions Parameters for setting water specific functions.
31- Bypass Option Parameters for configuring the bypass option

 7.1: Parameter Groups

Parameter descriptions and selections are displayed on the Graphic LCP or Numeric LCP in the
display area (see Section 5 for details.) Access the parameters by pressing the [Quick Menu] or
[Main Menu] key on the control panel. The quick menu is used primarily for commissioning the
unit at start-up by providing those parameters necessary to commence operations. The main menu
provides access to all the parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have
factory default functions suitable for the majority of water applications but if other special func-
tions are required, they must be programmed in parameter group 5 or 6.
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7.1.2. Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. The NLCP only provides
access to the Quick Setup parameters. To set parameters using the [Quick Menu] button:

Pressing [Quick Menu] the list indicates the different areas contained in the Quick menu.

Efficient Parameter Set-up for Water Ap-
plications
The parameters can easily be set up for the vast majority of the water and wastewater applications
only by using the [Quick Menu].

The optimum way to set parameters through the [Quick Menu] is by following the below steps:

1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc.

2. Press [Function Setups] for setting up the required functionality of the frequency con-
verter - if not already covered by the settings in [Quick Setup].

3. Choose between General Settings, Open Loop Settings and Closed Loop Settings.

It is recommended to do the set-up in the order listed.

Select My Personal Menu to display only the parameters, which have been pre-selected and pro-
grammed as personal parameters. For example, a pump or equipment OEM may have pre-
programmed these to be in My Personal Menu during factory commissioning to make on site
commissioning / fine tuning simpler.. These parameters are selected in parameter 0-25 My Per-
sonal Menu. Up to 20 different parameters can be defined in this menu.

 7.1: Quick menu view.

Par. Designation [Units]
0-01 Language
1-20 Motor Power [kW]
1-22 Motor Voltage [V]
1-23 Motor Frequency [Hz]
1-24 Motor Current [A]
1-25 Motor Nominal Speed [RPM]
3-41 Ramp 1 Ramp up Time [s]
3-42 Ramp 1 Ramp down Time [s]
4-11 Motor Speed Low Limit [RPM]
4-13 Motor Speed Low High [RPM]
1-29 Automatic Motor Adaption [AMA]

 7.2: Quick Setup parameters

*The display showing depends on choices made in parameter 0-02 and 0-03. The default setting
of parameters 0-02 and 0-03 depends on which region of the world the frequency converter is
supplied to but can be re-programmed as required.

If No Operation is selected in terminal 27 no connection to +24 V on terminal 27 is necessary to
enable start.
If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is nec-
essary to enable start.
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Select Changes made to get information about:

• the last 10 changes. Use the up/down navigation keys to scroll between the last 10
changed parameters.

• the changes made since default setting.

Select Loggings to get information about the display line read-outs. The information is shown as
graphs.
Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store
up to 120 samples in the memory for later reference.

0-01  Language

Option: Function:

Defines the language to be used in the display.

[0] * English UK

1-20  Motor Power [kW]

Range: Function:

Size re-
lated*

[0.12-670 hp [0.09 -
500 kW]]

Enter the nominal motor power (in kW) according to the motor
nameplate data. The default value corresponds to the nominal
rated output of the unit.
This parameter cannot be adjusted while the motor is running.
Depending on the choices made in par. 0-03 Regional Set-
tings, either par. 1-20 or par. 1-21Motor Power is made invisible.

1-22  Motor Voltage

Range: Function:

Size re-
lated*

[10 - 1,000 V] Enter the nominal motor voltage according to the motor name-
plate data. The default value corresponds to the nominal rated
output of the unit.
This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:

Size re-
lated*

[20 - 1000 Hz] Select the motor frequency value from the motor nameplate
data. For 87 Hz operation with 230/400 V motors, set the name-
plate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High
Limit [RPM) and par. 3-03 Maximum Reference to the 87 Hz
application.

This parameter cannot be adjusted while the motor is running.
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1-24  Motor Current

Range: Function:

Size re-
lated*

[0.1 - 10,000 A] Enter the nominal motor current value from the motor name-
plate data. This data is used for calculating motor torque, motor
thermal protection, etc.

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:

Size re-
lated*

[100 - 60,000 rpm] Enter the nominal motor speed value from the motor nameplate
data. This data is used for calculating automatic motor com-
pensations.

This parameter cannot be adjusted while the motor is running.

3-41  Ramp 1 Ramp-up Time

Range: Function:

3 s* [1 - 3600 s] Enter the ramp-up time, i.e., the acceleration time from 0 rpm
to the rated motor speed nM,N (par. 1-25). Choose a ramp-up
time such that the output current does not exceed the current
limit in par. 4-18 during ramping. Enter the ramp-up time, i.e.,
the acceleration time from 0 rpm to the rated motor speed
nM,N (par. 1-25)

par.3 41 = tacc × nnorm par.1 25
ref rpm s
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3-42  Ramp 1 Ramp-down Time

Range: Function:

3 s* [1 - 3,600 s] Enter the ramp-down time, i.e., the deceleration time from the
rated motor speed nM,N (par. 1-25) to 0 rpm. Choose a ramp-
down time so that no overvoltage arises in the inverter due to
regenerative operation of the motor, and so that the generated
current does not exceed the current limit set in par. 4-18. See
ramp-up time in par. 3-41.

par.3 42 = tdec × nnorm par.1 25
ref rpm s

4-11  Motor Speed Low Limit [RPM]

Range: Function:

Size re-
lated*

[0 - 60,000 rpm] Enter the minimum limit for motor speed. The Motor Speed Low
Limit can be set to correspond to the manufacturer’s recom-
mended minimum motor speed. The Motor Speed Low Limit
must not exceed the setting in par. 4-13 Motor Speed High Limit
[RPM].

4-13  Motor Speed High Limit [RPM]

Range: Function:

Size re-
lated*

[0 - 60,000 rpm] Enter the maximum limit for motor speed. The Motor Speed
High Limit can be set to correspond to the manufacturer’s max-
imum rated motor speed. The Motor Speed High Limit must
exceed the setting in par. 4-11 Motor Speed Low Limit [RPM].
Only par. 4-11 or 4-12 will be displayed depending on other pa-
rameters set in the Main Menu, and depending on default set-
tings specific to global geographical locations.

NOTE
The output frequency value of the adjustable frequency drive must not exceed a
value higher than 1/10 of the switching frequency.

1-29   Automatic Motor Adaptation (AMA)

Option: Function:

The AMA function optimizes dynamic motor performance by au-
tomatically optimizing the advanced motor parameters (par.
1-30 to par. 1-35) while the motor is stationary.

[0] * OFF No function

[1] Enable complete AMA performs AMA of the stator resistance RS, the rotor resistance
Rr, the stator leakage reactance X1, the rotor leakage reactance
X2 and the main reactance Xh.
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[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the sys-
tem only. Select this option if an LC filter is used between the
adjustable frequency drive and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section
Automatic Motor Adaptation. After a normal sequence, the display will read: "Press [OK] to finish
AMA". After pressing the [OK] key, the adjustable frequency drive is ready for operation.
Note:

• For the best adaptation of the adjustable frequency drive, run the AMA on a cold motor.

• AMA cannot be performed while the motor is spinning.

NOTE
It is important to set motor par. 1-2* Motor Data correctly, since these form part of
the AMA algorithm. An AMA must be performed to achieve optimum dynamic motor
performance. It may take up to 10 min, depending on the power rating of the motor.

NOTE
Avoid generating external torque during AMA.

NOTE
If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 to 1-39, the
advanced motor parameters, will return to default setting.
This parameter cannot be adjusted while the motor is running.

See section Automatic Motor Adaptation - application example.

7.1.3. Function Set-ups 

The function set-up provides quick and easy access to all parameters required for the majority of
water and wastewater applications including variable torque, constant torque, pumps, dosing
pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan
applications. Among other features, it also includes parameters for selecting which variables to
display on the LCP, digital preset speeds, scaling of analog references, closed-loop single zone
and multi-zone applications and specific functions related to water and wastewater applications.
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How to access Function Set-up - example

1
3
0
B
T
1
1
0
.
1
0

 7.2: Step 1: Turn on the adjustable frequency
drive (on LED lights).

1
3
0
B
T
1
1
1
.
1
0

 7.3: Step 2: Press the [Quick Menus] button
(quick menu choices appear).

1
3
0
B
T
1
1
2
.
1
0

 7.4: Step 3: Use the up/down navigation keys to
scroll down to Function Set-ups. Press [OK].

1
3
0
B
A
5
0
0
.
1
0

 7.5: Step 4: Function Set-ups choices appear.
Choose 03-1 General Settings. Press [OK].

1
3
0
B
A
5
0
1
.
1
0

 7.6: Step 5: Use the up/down navigation keys to
scroll down to, e.g., 03-12 Analog Outputs. Press
[OK].

1
3
0
B
A
5
0
2
.
1
0

 7.7: Step 6: Choose parameter 6-50 Terminal 42
Output. Press [OK].

1
3
0
B
A
5
0
3
.
1
0

 7.8: Step 7: Use the up/down navigation keys to
select between the different choices. Press [OK].
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The function set-up parameters are grouped in the following way:

Q3-1 General Settings

Q3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays

0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1  5-40 Function
Relay

0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min
Scale

Relay 2  5-40 Function
Relay

0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max
Scale

Option relay 7  5-40
Function Relay

0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8  5-40
Function Relay

0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9  5-40
Function Relay

0-77 DST/Summertime End 0-37 Display Text 1
0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open-loop Settings
Q3-20 Digital Reference Q3-21 Analog Reference

3-02 Minimum Reference 3-02 Minimum Reference
3-03 Maximum Reference 3-03 Maximum Reference
3-10 Preset Reference 6-10 Terminal 53 Low Voltage

5-13 Terminal 29 Digital Input 6-11 Terminal 53 High Voltage
5-14 Terminal 32 Digital Input 6-14 Terminal 53 Low Ref/Feedb. Value
5-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed-loop Settings
Q3-30 Feedback Settings Q3-31 PID Settings
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM]

3-02 Minimum Reference 20-21 Setpoint 1
3-03 Maximum Reference 20-93 PID Proportional Gain
6-20 Terminal 54 Low Voltage 20-94 PID Integral Time
6-21 Terminal 54 High Voltage
6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time
6-01 Live Zero Timeout Function

0-20  Display Line 1.1 Small

Option: Function:

Select a variable for display in line 1, left position.

[0] None No display value selected

[37] Display Text 1 Present control word

[38] Display Text 2 Enables an individual text string to be written for display in the
LCP or to be read via serial communication.
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[39] Display Text 3 Enables an individual text string to be written for display in the
LCP or to be read via serial communication.

[89] Date and Time Read-
out

Displays the current date and time.

[953] Profibus Warning
Word

Displays Profibus communication warnings.

[1005] Readout Transmit Er-
ror Counter

View the number of CAN control transmission errors since the
last power-up.

[1006] Readout Receive Er-
ror Counter

View the number of CAN control receipt errors since the last
power-up.

[1007] Readout Bus Off
Counter

View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is as-
signed to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C
chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the
Neuron C chip on the LON option.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the line power consumption in kWh.

[1600] Control Word View the control word sent from the adjustable frequency drive
via the serial communication port in hex code.

[1601] *Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./
catch up and slow-down) in selected unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./
catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in hex code.

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31
and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [HP] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e., the output frequency from the adjustable
frequency drive in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.
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[1615] Frequency [%] Motor frequency, i.e., the output frequency from the adjustable
frequency drive in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute), i.e., the motor shaft
speed in closed-loop based on the entered motor nameplate
data, the output frequency and the load on the adjustable fre-
quency drive.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See
also parameter group 1-9* Motor Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the adjustable frequency drive.

[1632] Brake Energy/s Present braking energy transferred to an external brake resistor.
Stated as an instantaneous value.

[1633] Brake Energy/2 min Braking energy transferred to an external brake resistor. The
mean power is calculated continuously for the latest 120 sec-
onds.

[1634] Heatsink Temp. Present heat sink temperature of the adjustable frequency
drive. The cut-out limit is 203 ± 9°F [95 ± 5°C]; cutting back in
occurs at 158 ± 9°F [70 ± 5°C].

[1635] Thermal Drive Load Percentage load of the inverters.

[1636] Inv. Nom. Current Nominal current of the adjustable frequency drive.

[1637] Inv. Max. Current Maximum current of the adjustable frequency drive.

[1638] SL Control State State of the event executed by the control.

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e., the sum of
analog/pulse/bus.

[1652] Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] DigiPot Reference View the contribution of the digital potentiometer to the actual
reference feedback.

[1654] Feedback 1 [Unit] View the value of Feedback 1. See also par. 20-0*.

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*.

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*.

[1660] Digital Input Displays the status of the 6 digital input terminals (18, 19, 27,
29, 32 and 33). Input 18 corresponds to the bit at the far left.
Signal low = 0; Signal high = 1

[1661] Terminal 53 Switch
Setting

Setting of input terminal 53. Current = 0; Voltage = 1.
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[1662] Analog Input 53 Actual value at input 53 either as a reference or protection val-
ue.

[1663] Terminal 54 Switch
Setting

Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42
[mA]

Actual value at output 42 in mA. Use par. 6-50 to select the
variable to be represented by output 42.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse
input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse
input.

[1669] Pulse Output #27
[Hz]

Actual value of pulses applied to terminal 27 in digital output
mode.

[1670] Pulse Output #29
[Hz]

Actual value of pulses applied to terminal 29 in digital output
mode.

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Counter A.

[1673] Counter B View the present value of Counter B.

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/
O Card. Option)

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/
O Card. Optional)

[1677] Analog output X30/8
[mA]

Actual value at output X30/8 (General Purpose I/O Card. Op-
tional) Use Par. 6-60 to select the variable to be shown.

[1680] Ser. Com. Bus CTW 1 Control word (CTW) received from the bus master.

[1682] Ser. com. bus REF 1 Main reference value sent with control word via the serial com-
munications network, such as from the BMS, PLC or other
master controller, for example.

[1684] Comm. Option STW Extended serial communication bus option status word.

[1685] FC Port CTW 1 Control word (CTW) received from the bus master.

[1686] FC Port REF 1 Status word (STW) sent to the bus master.

[1690] Alarm Word One or more alarms in a Hex code (used for serial communica-
tions).

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communica-
tions).

[1692] Warning Word One or more warnings in a Hex code (used for serial communi-
cations).
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[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communi-
cations).

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial
communications)

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial
communications)

[1696] Maintenance Word The bits reflect the status for the programmed preventive main-
tenance events in parameter group 23-1*.

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the
analog I/O card.

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the
analog I/O card.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the
analog I/O card.

[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the
analog I/O card.

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the
analog I/O card.

[1835] Analog Out X42/11
[V]

Shows the value of the signal applied to terminal X42/11 on the
analog I/O card.

[2117] Ext. 1 Reference
[Unit]

The value of the reference for extended closed-loop controller
1.

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended closed-loop con-
troller 1.

[2119] Ext. 1 Output [%] The value of the output from extended closed-loop controller 1.

[2137] Ext. 2 Reference
[Unit]

The value of the reference for extended closed-loop controller
2.

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended closed-loop con-
troller 2.

[2139] Ext. 2 Output [%] The value of the output from extended closed-loop controller 2.

[2157] Ext. 3 Reference
[Unit]

The value of the reference for extended closed-loop controller
3.

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended closed-loop con-
troller 3.

[2159] Ext. Output [%] The value of the output from extended closed-loop controller 3.

[2230] No-Flow Power The calculated no-flow power for the actual operating speed.

[2580] Cascade Status Status for the operation of the cascade controller.
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[2581] Pump Status Status for the operation of each individual pump controlled by
the cascade controller.

NOTE
Please consult the VLT  AQUA Drive Programming Guide, MG.20.OX.YY for
detailed information.

0-21  Display Line 1.2 Small

Option: Function:

Select a variable for display in line 1, middle position.

[1662] *Analog input 53 The options are the same as those listed for par. 0-20 Display
Line 1.1 Small.

0-22  Display Line 1.3 Small

Option: Function:

Select a variable for display in line 1, right position.

[1614] *Motor Current The options are the same as those listed for par. 0-20 Display
Line 1.1 Small.

0-23  Display Line 2 Large

Option: Function:

Select a variable for display in line 2. The options are the same
as those listed for par. 0-20 Display Line 1.1 Small.

[1615] * Frequency

0-24  Display Line 3 Large

Option: Function:

[1652] * Feedback [Unit] Select a variable for display in line 2. The options are the same
as those listed for par. 0-20 Display Line 1.1 Small.

0-37  Display Text 1

Option: Function:

In this parameter, it is possible to write an individual text string
for display in the LCP or to be read via serial communication. If
to be displayed permanently select Display Text 1 in par. 0-20,
0-21, 0-22, 0-23 or 0-24, Display Line XXX. Use the  or  but-
tons on the LCP to change a character. Use the  and  buttons
to move the cursor. When a character is highlighted by the cur-
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sor, it can be changed. Use the  or  buttons on the LCP to
change a character. A character can be inserted by placing the
cursor between two characters and pressing  or .

0-38  Display Text 2

Option: Function:

In this parameter, it is possible to write an individual text string
for display in the LCP or to be read via serial communication. If
to be displayed permanently, select Display Text 2 in par. 0-20,
0-21, 0-22, 0-23 or 0-24, Display Line XXX. Use the  or  but-
tons on the LCP to change a character. Use the  and  buttons
to move the cursor. When a character is highlighted by the cur-
sor, this character can be changed. A character can be inserted
by placing the cursor between two characters and pressing  or
.

0-39  Display Text 3

Option: Function:

In this parameter, it is possible to write an individual text string
for display in the LCP or to be read via serial communication. If
to be displayed permanently, select Display Text 3 in par. 0-20,
0-21, 0-22, 0-23 or 0-24, Display Line XXX. Use the  or  but-
tons on the LCP to change a character. Use the  and  buttons
to move the cursor. When a character is highlighted by the cur-
sor, this character can be changed. A character can be inserted
by placing the cursor between two characters and pressing  or
.

0-70  Set Date and Time

Range: Function:

2000-01
-01
00:00 –
2099-12
-01
23:59 *

[2000-01-01 00:00] Sets the date and time of the internal clock. The format to be
used is set in par. 0-71 and 0-72.

NOTE
This parameter does not display the actual time.
This can be read in par. 0-89. The clock will not
begin counting until a setting different from de-
fault has been made.

0-71  Date Format

Option: Function:

[0] * YYYY-MM-DD Sets the date format to be used in the LCP.
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[1] DD-MM-YYYY Sets the date format to be used in the LCP.

[2] MM/DD/YYYY Sets the date format to be used in the LCP.

0-72  Time Format

Option: Function:

Sets the time format to be used in the LCP.

[0] * 24 H

[1] 12 H

0-74  DST/Summertime

Option: Function:

Choose how Daylight Saving Time/Summertime should be han-
dled. For manual DST/Summertime, enter the start date and
end date in par. 0-76 and 0-77.

[0] * OFF

[2] Manual

0-76  DST/Summertime Start

Range: Function:

2000-01
-01
00:00*

[2000-01-01 00:00 –
2099-12-31 23:59 ]

Sets the date and time when Summertime/DST starts. The date
is programmed in the format selected in par. 0-71.

0-77  DST/Summertime End

Range: Function:

2000-01
-01
00:00*

[2000-01-01 00:00 –
2099-12-31 23:59 ]

Sets the date and time when Summertime/DST ends. The date
is programmed in the format selected in par. 0-71.

1-00  Configuration Mode

Option: Function:

[0] * Open-loop Motor speed is determined by applying a speed reference or by
setting desired speed when in hand mode.
Open-loop is also used if the adjustable frequency drive is part
of a closed-loop control system based on an external PID con-
troller providing a speed reference signal as output.

[3] Closed-loop Motor speed will be determined by a reference from the built-in
PID controller varying the motor speed as part of a closed-loop
control process (e.g., constant pressure or flow). The PID con-
troller must be configured in par. 20-**, Drive Closed-loop or
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via the function set-ups accessed by pressing the [Quick Menus]
button.

This parameter cannot be changed while the motor is running.

NOTE
When set for closed-loop, the commands reversing and start reversing will not re-
verse the direction of the motor.

3-02  Minimum Reference

Range: Function:

0.000
Unit*

[-100000.000 – par.
3-03]

Enter the Minimum Reference. The Minimum Reference is the
lowest value obtainable by adding all references together.

3-03  Maximum Reference

Option: Function:

[0.000
Unit] *

Par. 3-02 -
100000.000

Enter the maximum reference. The maximum reference is the
highest value obtainable by adding all references together.

3-10  Preset Reference

Array [8]

0.00%* [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this pa-
rameter using array programming. The preset reference is sta-
ted as a percentage of the value RefMAX (par. 3-03 Maximum
Reference) or as a percentage of the other external references.
If a RefMIN different from 0 (Par. 3-02 Minimum Reference) is
programmed, the preset reference is calculated as a percentage
of the full reference range, i.e., on the basis of the difference
between RefMAX and RefMIN. Afterwards, the value is added to
RefMIN. When using preset references, select Preset ref. bit 0 /
1 / 2 [16], [17] or [18] for the corresponding digital inputs in
parameter group 5.1* Digital Inputs.
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5-13  Terminal 29 Digital Input

Option: Function:

[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-14  Terminal 32 Digital Input

Option: Function:

[0] * No Operation Same options and functions as par. 5-1* Digital Inputs, except
for Pulse input.

5-15  Terminal 33 Digital Input

Option: Function:

[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-40  Function Relay

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9
[8])

Select options to define the function of the relays.
The selection of each mechanical relay is realized in an array parameter.

[0] No Operation

[1] Control Ready

[2] Drive Ready

[3] Drive Ready/Remote

[4] Stand-by/No Warning

[5] * Running

[6] Running/No Warning

[8] Run on Ref./No Warn-
ing
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[9] Alarm

[10] Alarm or Warning

[11] At Torque Limit

[12] Out of Current Range

[13] Below Current, low

[14] Above Current, high

[15] Out of Speed Range

[16] Below Speed, low

[17] Above Speed, high

[18] Out of Feedb. Range

[19] Below Feedback, low

[20] Above Feedback, high

[21] Thermal Warning

[25] Reverse

[26] Bus OK

[27] Torque Limit & Stop

[28] Brake, No Warning

[29] Brake Ready, No Fault

[30] Brake Fault (IGBT)

[35] External Interlock

[36] Control Word Bit 11

[37] Control Word Bit 12

[40] Out of Ref. Range

[41] Below Reference, low

[42] Above Ref. high

[45] Bus ctrl

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic Rule 0

[71] Logic Rule 1

[72] Logic Rule 2

[73] Logic Rule 3

[74] Logic Rule 4

[75] Logic Rule 5

[80] SL Digital Output A

[81] SL Digital Output B
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[82] SL Digital Output C

[83] SL Digital Output D

[84] SL Digital Output E

[85] SL Digital Output F

[160] No Alarm

[161] Running Reverse

[165] Local Ref. Active

[166] Remote Ref. Active

[167] Start Cmd. Active

[168] Drive in Hand Mode

[169] Drive in Auto Mode

[180] Clock Fault

[181] Prev. Maintenance

[190] No-Flow

[191] Dry Pump

[192] End of Curve

[193] Sleep Mode

[194] Broken Belt

[195] Bypass Valve Control

[196] Pipe Filling

[211] Cascade Pump1

[212] Cascade Pump2

[213] Cascade Pump3

[223] Alarm, Trip-locked

[224] Bypass Mode Active

6-00  Live Zero Timeout Time

Range: Function:

10 s* [1 - 99 s] Enter the Live Zero Timeout time period. Live Zero Timeout
Time is active for analog inputs, (i.e., terminal 53 or terminal
54), allocated to current and used as reference or feedback
sources. If the reference signal value associated with the selec-
ted current input falls below 50% of the value set in par. 6-10,
par. 6-12, par. 6-20 or par. 6-22 for a period of time longer than
that set in par. 6-00, the function selected in par. 6-01 will be
activated.

6-01  Live Zero Timeout Function

Option: Function:

Select the timeout function. The function set in par. 6-01 will be
activated if the input signal on terminal 53 or 54 is below 50%
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of the value in par. 6-10, par. 6-12, par. 6-20 or par. 6-22 for a
time period defined in par. 6-00. If several timeouts occur si-
multaneously, the adjustable frequency drive prioritizes the
timeout functions as follows:

1. Par. 6-01 Live Zero Timeout Function

2. Par. 8-04 Control Word Timeout Function

The output frequency of the adjustable frequency drive can be:
• [1] frozen at the present value

• [2] overruled to stop

• [3] overruled to jog speed

• [4] overruled to max. speed

• [5] overruled to stop with subsequent trip

If you select set-up 1-4, par. 0-10, Active Set-up, must be set
to Multi Set-up, [9].

This parameter cannot be adjusted while the motor is running.

[0] * Off

[1] Freeze output

[2] Stop

[3] Jogging

[4] Max. speed

[5] Stop and trip

6-10  Terminal 53 Low Voltage

Range: Function:

0.07V* [0.00 - par. 6-11] Enter the low voltage value. This analog input scaling value
should correspond to the low reference/feedback value set in
par. 6-14.
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6-11  Terminal 53 High Voltage

Range: Function:

10.0 V* [Par. 6-10 to 10.0 V] Enter the high voltage value. This analog input scaling value
should correspond to the high reference/feedback value set in
par. 6-15.

6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:

0.000
Unit*

[-1000000.000 to par.
6-15]

Enter the analog input scaling value that corresponds to the low
voltage/low current set in par. 6-10 and 6-12.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:

100.000
Unit*

[Par. 6-14 to
1,000,000.000]

Enter the analog input scaling value that corresponds to the high
voltage/high current value set in par. 6-11/6-13.

6-20  Terminal 54 Low Voltage

Range: Function:

0.07V* [0.00 – par. 6-21] Enter the low voltage value. This analog input scaling value
should correspond to the low reference/feedback value set in
par. 6-24.

6-21  Terminal 54 High Voltage

Range: Function:

10.0 V* [Par. 6-20 to 10.0 V] Enter the high voltage value. This analog input scaling value
should correspond to the high reference/feedback value set in
par. 6-25.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:

0.000
Unit*

[-1,000,000.000 to
par. 6-25]

Enter the analog input scaling value that corresponds to the low
voltage/low current value set in par. 6-20/6-22.

6-25  Terminal 54 high ref./feedb. value

Range: Function:

100.000
Unit*

[Par. 6-24 to
1,000,000.000]

Enter the analog input scaling value that corresponds to the high
voltage/high current value set in par. 6-21/6-23.

6-50  Terminal 42 Output

Option: Function:

[0] No operation
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[100] * Output frequency

[101] Reference

[102] Feedback

[103] Motor current

[104] Torque rel to lim

[105] Torque rel to rated

[106] Power

[107] Speed

[108] Torque

[113] Ext. closed-loop 1

[114] Ext. closed-loop 2

[115] Ext. closed-loop 3

[130] Output freq. 4-20 mA

[131] Reference 4-20 mA

[132] Feedback 4-20 mA

[133] Motor cur. 4-20 mA

[134] Torque % lim. 4-20
mA

[135] Torque % nom 4-20
mA

[136] Power 4-20 mA

[137] Speed 4-20 mA

[138] Torque 4-20 mA

[139] Bus ctrl. 0-20 mA

[140] Bus ctrl. 4-20 mA

[141] Bus ctrl. 0-20 mA,
timeout

[142] Bus ctrl. 4-20 mA,
timeout

[143] Ext. Closed-loop 1,
4-20 mA

[144] Ext. Closed-loop 2,
4-20 mA

[145] Ext. Closed-loop 3,
4-20 mA

Select the function of terminal 42 as an analog current output.

6-51  Terminal 42 Output Min Scale

Range: Function:

0%* [0 – 200%] Scale the minimum output of the selected analog signal at ter-
minal 42, as a percentage of the maximum signal value. For
example, if 0 mA (or 0 Hz) is desired at 25% of the maximum
output value, program it to 25%. Scaling values up to 100% can
never be higher than the corresponding setting in par. 6-52.
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6-52  Terminal 42 Output Max Scale

Range: Function:

100%* [0.00 – 200%] Scale the maximum output of the selected analog signal at ter-
minal 42. Set the value to the maximum value of the current
signal output. Scale the output to give a current lower than 20
mA at full scale; or 20 mA at an output below 100% of the
maximum signal value. If 20 mA is the desired output current
at a value between 0 - 100% of the full-scale output, program
the percentage value in the parameter, i.e., 50% = 20 mA. If a
current between 4 and 20 mA is desired at maximum output
(100%), calculate the percentage value as follows:

20 mA/ desired maximum current × 100 %
i.e. 10mA : 20 mA

10 mA × 100 % = 200 %

20-12  Reference/Feedback Unit

Option: Function:

[0] None

[1] * %

[5] PPM

[10] 1/min
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[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG
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[173] ft WG

[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint
reference and feedback that the PID controller will use for con-
trolling the output frequency of the adjustable frequency drive.

20-21  Setpoint 1

Range: Function:

0.000* [RefMIN par.3-02 -
RefMAX par. 3-03 UNIT
(from par. 20-12)]

Setpoint 1 is used in closed-loop mode to enter a setpoint ref-
erence that is used by the adjustable frequency drive’s PID
controller. See the description of Feedback Function, par. 20-20.

NOTE
Setpoint reference entered here is added to any
other references that are enabled (see par. group
3-1*).

20-81  PID Normal/Inverse Control

Option: Function:

[0] * Normal

[1] Inverse Normal [0] causes the adjustable frequency drive’s output fre-
quency to decrease when the feedback is greater than the
setpoint reference. This is common for pressure-controlled sup-
ply fan and pump applications.

Inverse [1] causes the adjustable frequency drive’s output fre-
quency to increase when the feedback is greater than the
setpoint reference.

20-82  PID Start Speed [RPM]

Range: Function:

0* [0 - 6,000 RPM] When the adjustable frequency drive is first started, it initially
ramps up to this output speed in open-loop mode, following the
active ramp-up time. When the output speed programmed here
is reached, the adjustable frequency drive will automatically
switch to closed-loop mode and the PID controller will begin to
function. This is useful in applications in which the driven load
must first quickly accelerate to a minimum speed when it is
started.
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NOTE
This parameter will only be visible if par. 0-02 is
set to [0], RPM.

20-93  PID Proportional Gain

Range: Function:

0.50* [0.00 = Off - 10.00] This parameter adjusts the output of the adjustable frequency
drive’s PID controller based on the error between the feedback
and the setpoint reference. The quick PID controller response is
obtained when this value is large. However, if a value that is too
large is used, the adjustable frequency drive’s output frequency
may become unstable.

20-94  PID Integral Time

Range: Function:

20.00 s* [0.01 - 10,000.00 =
Off s]

Over time, the integrator adds (integrates) the error between
the feedback and the setpoint reference. This is required to en-
sure that the error approaches zero. Quick adjustable frequency
drive speed adjustment is obtained when this value is small.
However, if a value that is too small is used, the adjustable fre-
quency drive’s output frequency may become unstable.

7.1.4. Main Menu Mode 

Both the GLCP and NLCP provide access to the
Main Menu mode. Select Main Menu mode by
pressing the [Main Menu] key. Illustration 6.2
shows the resulting read-out, which appears
on the display of the GLCP.
Lines 2 through 5 on the display show a list of
parameter groups which can be chosen by
toggling the up and down buttons.

1
3
0
B
P
0
6
6
.
1
0

 7.9: Display example.

Each parameter has a name and number which remain the same regardless of the programming
mode. In Main Menu mode, the parameters are divided into groups. The first digit of the parameter
number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. The configuration of the unit (par. 1-00) will
determine other parameters available for programming. For example, selecting Closed-loop ena-
bles additional parameters related to closed-loop operation. Option cards added to the unit enable
additional parameters associated with the option device.
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7.1.5. Parameter Selection 

In main menu mode, the parameters are divi-
ded into groups. Select a parameter group
using the navigation keys.
The following parameter groups are accessi-
ble:

Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN ser. com. bus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed-loop
21 Ext. Closed-loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

 7.3: Parameter groups.

After selecting a parameter group, choose a
parameter using the navigation keys.
The middle section on the GLCP display shows
the parameter number and name, as well as
the selected parameter value.

1
3
0
B
P
0
6
7
.
1
0

 7.10: Display example.

7.1.6. Changing Data 

1. Press the [Quick Menu] or [Main Menu] key.

2. Use the [ ] and [ ] keys to find the parameter group to edit.

3. Use the [ ] and [ ] keys to find the parameter to edit.

4. Press the [OK] key.

5. Use the [ ] and [ ] keys to select the correct parameter setting. Or, to move to digits
within a number, use the keys. The cursor indicates the selected digit to be changed.
The [ ] key increases the value, the [ ] key decreases the value.

6. Press the [Cancel] key to disregard the change, or press the [OK] key to accept the
change and enter the new setting.
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7.1.7. Changing a Text Value 

If the selected parameter is a text value,
change the text value using the up/down nav-
igation keys.
The up key increases the value, and the down
key decreases the value. Place the cursor on
the value to be saved and press [OK].

1
3
0
B
P
0
6
8
.
1
0

 7.11: Display example.

7.1.8. Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric
data value, change the chosen data value us-
ing the <> navigation keys as well as the up/
down navigation keys. Use the <> navigation
keys to move the cursor horizontally.

1
3
0
B
P
0
6
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.
1
0

 7.12: Display example.

Use the up/down navigation keys to change
the data value. The up key increases the data
value, and the down key reduces the data val-
ue. Place the cursor on the value to be saved
and press [OK].

1
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7
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1
0

 7.13: Display example.

7.1.9. Changing Data Value,Step-by-Step 

Certain parameters can be changed step-by-step or by an infinite number of variables. This applies
to Motor Power (par. 1-20), Motor Voltage (par. 1-22) and Motor Frequency (par. 1-23).
The parameters are changed both as a group of numeric data values and as numeric data values
using an infinite number of variables.

7.1.10. Read-out and Programming of Indexed Parameters 

Parameters are indexed when placed in a rolling stack.
Par. 15-30 to 15-32 contain a fault log that can be read out. Choose a parameter, press [OK], and
use the up/down navigation keys to scroll through the value log.

Use par. 3-10 as another example:
Choose the parameter, press [OK], and use the up/down navigation keys to scroll through the
indexed values. To change the parameter value, select the indexed value and press [OK]. Change

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

84  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 226 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 258 of 2457



the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to
abort. Press [Back] to leave the parameter.

20-81  PID Normal/Inverse Control

Option: Function:

[0] * Normal

[1] Inverse Normal [0] causes the adjustable frequency drive’s output fre-
quency to decrease when the feedback is greater than the
setpoint reference. This is common for pressure-controlled sup-
ply fan and pump applications.

Inverse [1] causes the adjustable frequency drive’s output fre-
quency to increase when the feedback is greater than the
setpoint reference. This is common for temperature-controlled
cooling applications, such as cooling towers.

7.1.11. Initialization to Default Settings 

Initialize the adjustable frequency drive using default settings in two ways:

Recommended initialization (via par. 14-22)

1. Select par. 14-22

2. Press [OK]

3. Select “Initialization”

4. Press [OK]

5. Cut off the line power supply and
wait until the display turns off.

6. Reconnect the line power supply -
the adjustable frequency drive is
now reset.

7. Change par. 14-22 back to Normal
Operation.

NOTE
Keeps parameters selected in Personal Menu with default factory setting.

Par. 14-22 initializes everything except:
14-50 RFI 1
8-30 Protocol
8-31 Address
8-32 Baud Rate
8-35 Minimum Response Delay
8-36 Max Response Delay
8-37 Max Inter-char Delay
15-00 to 15-05 Operating data
15-20 to 15-22 Historical log
15-30 to 15-32 Fault log
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Manual initialization

1. Disconnect from the power supply
and wait until the display turns off.

2a. Press [Status] - [Main Menu] - [OK]
at the same time the LCP 102,
Graphical Display is powering up.

2b. Press [Menu] while the LCP 101, Nu-
merical Display is powering up.

3. Release the keys after 5 s.
4. The adjustable frequency drive is

now programmed according to de-
fault settings.

This procedure initializes all except:
15-00 Operating Hours
15-03 Power-ups
15-04 Overtemps
15-05 Overvolts

NOTE
When you carry out manual initialization, you also reset serial communication, RFI
filter settings (par. 14-50) and fault log settings.
Removes parameters selected in Personal Menu.

NOTE
After initialization and power cycling, the display will not show any information until
after a couple of minutes.

7.2. Parameter Options 

7.2.1. Default settings 

Changes during operation
”TRUE” means that the parameter can be changed while the adjustable frequency drive is in
operation, and “FALSE” means that the adjustable frequency drive must be stopped before a
change can be made.

4-Set-up
'All set-up': the parameter can be set individually in each of the four set-ups, i.e., one single
parameter can have four different data values.
'1 set-up': the data value will be the same in all set-ups.

Conversion index
This number refers to a conversion figure used when writing or reading by means of an adjustable
frequency drive.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 100000

0
100000 10000 1000 100 10 1 0.1 0.01 0.00

1
0.000

1
0.0000

1
0.000001
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Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 Boolean variables V2
54 Time difference w/o date TimD

SR = Size related

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  87

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 229 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 261 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

0-
0*

 B
as

ic
 S

et
ti

n
gs

0-
01

La
ng

ua
ge

[0
] 

En
gl

is
h

1 
se

t-
up

TR
U

E
-

U
in

t8
0-

02
M

ot
or

 S
pe

ed
 U

ni
t

[0
] 

R
PM

2 
se

t-
up

s
FA

LS
E

-
U

in
t8

0-
03

R
eg

io
na

l S
et

tin
gs

[0
] 

In
te

rn
at

io
na

l
2 

se
t-

up
s

FA
LS

E
-

U
in

t8
0-

04
O

pe
ra

tin
g 

St
at

e 
at

 P
ow

er
-u

p
[0

] 
Re

su
m

e
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
0-

05
Lo

ca
l M

od
e 

U
ni

t
[0

] 
As

 M
ot

or
 S

pe
ed

 U
ni

t
2 

se
t-

up
s

FA
LS

E
-

U
in

t8
0-

1*
 S

et
-u

p 
O

pe
ra

ti
on

s
0-

10
Ac

tiv
e 

Se
t-

up
[1

] 
Se

t-
up

 1
1 

se
t-

up
TR

U
E

-
U

in
t8

0-
11

Pr
og

ra
m

m
in

g 
Se

t-
up

[9
] 

Ac
tiv

e 
Se

t-
up

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0-
12

Th
is

 S
et

-u
p 

Li
nk

ed
 t

o
[0

]
N

ot
 li

nk
ed

Al
l s

et
-u

ps
FA

LS
E

-
U

in
t8

0-
13

Re
ad

ou
t:

 L
in

ke
d 

Se
t-

up
s

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

0-
14

Re
ad

ou
t:

 P
ro

g.
 S

et
-u

ps
/C

ha
nn

el
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

0-
2*

 L
C

P
 D

is
pl

ay
0-

20
D

is
pl

ay
 L

in
e 

1.
1 

Sm
al

l
16

01
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

0-
21

D
is

pl
ay

 L
in

e 
1.

2 
Sm

al
l

16
62

Al
l s

et
-u

ps
TR

U
E

-
U

in
t1

6
0-

22
D

is
pl

ay
 L

in
e 

1.
3 

Sm
al

l
16

14
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

0-
23

D
is

pl
ay

 L
in

e 
2 

La
rg

e
16

13
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

0-
24

D
is

pl
ay

 L
in

e 
3 

La
rg

e
16

52
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

0-
25

M
y 

Pe
rs

on
al

 M
en

u
SR

1 
se

t-
up

TR
U

E
0

U
in

t1
6

0-
3*

 L
C

P
 C

u
st

om
 R

ea
do

u
t

0-
30

Cu
st

om
 R

ea
do

ut
 U

ni
t

[1
] 

%
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
0-

31
Cu

st
om

 R
ea

do
ut

 M
in

 V
al

ue
SR

Al
l s

et
-u

ps
TR

U
E

-2
In

t3
2

0-
32

Cu
st

om
 R

ea
do

ut
 M

ax
 V

al
ue

10
0.

00
 C

us
to

m
Re

ad
ou

tU
ni

t
Al

l s
et

-u
ps

TR
U

E
-2

In
t3

2
0-

37
D

is
pl

ay
 T

ex
t 

1
0 

N
/A

1 
se

t-
up

TR
U

E
0

Vi
sS

tr
[2

5]
0-

38
D

is
pl

ay
 T

ex
t 

2
0 

N
/A

1 
se

t-
up

TR
U

E
0

Vi
sS

tr
[2

5]
0-

39
D

is
pl

ay
 T

ex
t 

3
0 

N
/A

1 
se

t-
up

TR
U

E
0

Vi
sS

tr
[2

5]
0-

4*
 L

C
P

 K
ey

pa
d

0-
40

[H
an

d 
on

] 
Ke

y 
on

 L
CP

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0-
41

[O
ff

] 
Ke

y 
on

 L
CP

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0-
42

[A
ut

o 
on

] 
Ke

y 
on

 L
CP

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0-
43

[R
es

et
] 

Ke
y 

on
 L

CP
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
0-

44
[O

ff
/R

es
et

] 
Ke

y 
on

 L
CP

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0-
45

[D
riv

e 
By

pa
ss

] 
Ke

y 
on

 L
CP

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

0
-5

*
 C

op
y/

Sa
ve

0-
50

LC
P 

Co
py

[0
] 

N
o 

co
py

Al
l s

et
-u

ps
FA

LS
E

-
U

in
t8

0-
51

Se
t-

up
 C

op
y

[0
] 

N
o 

co
py

Al
l s

et
-u

ps
FA

LS
E

-
U

in
t8

0-
6*

 P
as

sw
or

d
0-

60
M

ai
n 

M
en

u 
Pa

ss
w

or
d

10
0 

N
/A

1 
se

t-
up

TR
U

E
0

U
in

t1
6

0-
61

Ac
ce

ss
 t

o 
M

ai
n 

M
en

u 
w

/o
 P

as
sw

or
d

[0
] 

Fu
ll 

ac
ce

ss
1 

se
t-

up
TR

U
E

-
U

in
t8

0-
65

Pe
rs

on
al

 M
en

u 
Pa

ss
w

or
d

20
0 

N
/A

1 
se

t-
up

TR
U

E
0

U
in

t1
6

0-
66

Ac
ce

ss
 t

o 
Pe

rs
on

al
 M

en
u 

w
/o

 P
as

sw
or

d
[0

] 
Fu

ll 
ac

ce
ss

1 
se

t-
up

TR
U

E
-

U
in

t8

7
.2

.2
.

0
-*

*
 O

pe
ra

ti
on

/D
is

pl
ay

 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

88  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 230 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 262 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

0-
7*

 C
lo

ck
 S

et
ti

n
gs

0-
70

Se
t 

D
at

e 
an

d 
Ti

m
e

SR
1 

se
t-

up
TR

U
E

0
Ti

m
eO

fD
ay

0-
71

D
at

e 
Fo

rm
at

[0
] 

YY
YY

-M
M

-D
D

1 
se

t-
up

TR
U

E
-

U
in

t8
0-

72
Ti

m
e 

Fo
rm

at
[0

] 
24

h
1 

se
t-

up
TR

U
E

-
U

in
t8

0-
74

D
ST

/S
um

m
er

tim
e

[0
] 

O
ff

1 
se

t-
up

TR
U

E
-

U
in

t8
0-

76
D

ST
/S

um
m

er
tim

e 
St

ar
t

SR
1 

se
t-

up
TR

U
E

0
Ti

m
eO

fD
ay

0-
77

D
ST

/S
um

m
er

tim
e 

En
d

SR
1 

se
t-

up
TR

U
E

0
Ti

m
eO

fD
ay

0-
79

Cl
oc

k 
Fa

ul
t

nu
ll

1 
se

t-
up

TR
U

E
-

U
in

t8
0-

81
W

or
ki

ng
 D

ay
s

nu
ll

1 
se

t-
up

TR
U

E
-

U
in

t8
0-

82
Ad

di
tio

na
l W

or
ki

ng
 D

ay
s

SR
1 

se
t-

up
TR

U
E

0
Ti

m
eO

fD
ay

0-
83

Ad
di

tio
na

l N
on

-W
or

ki
ng

 D
ay

s
SR

1 
se

t-
up

TR
U

E
0

Ti
m

eO
fD

ay
0-

89
D

at
e 

an
d 

Ti
m

e 
Re

ad
ou

t
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
Vi

sS
tr

[2
5]

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  89

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 231 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 263 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

1
-0

*
 G

en
er

al
 S

et
ti

n
gs

1-
00

Co
nf

ig
ur

at
io

n 
M

od
e

nu
ll

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

1-
03

To
rq

ue
 C

ha
ra

ct
er

is
tic

s
[3

] 
Au

to
 E

ne
rg

y 
O

pt
im

. 
VT

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

1-
2*

 M
ot

or
 D

at
a

1-
20

M
ot

or
 P

ow
er

 [
kW

]
SR

Al
l s

et
-u

ps
FA

LS
E

1
U

in
t3

2
1-

21
M

ot
or

 P
ow

er
 [

H
P]

SR
Al

l s
et

-u
ps

FA
LS

E
-2

U
in

t3
2

1-
22

M
ot

or
 V

ol
ta

ge
SR

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
1-

23
M

ot
or

 F
re

qu
en

cy
SR

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
1-

24
M

ot
or

 C
ur

re
nt

SR
Al

l s
et

-u
ps

FA
LS

E
-2

U
in

t3
2

1-
25

M
ot

or
 N

om
in

al
 S

pe
ed

SR
Al

l s
et

-u
ps

FA
LS

E
67

U
in

t1
6

1-
28

M
ot

or
 R

ot
at

io
n 

Ch
ec

k
[0

] 
O

ff
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
1-

29
Au

to
m

at
ic

 M
ot

or
 A

da
pt

at
io

n 
(A

M
A)

[0
] 

O
ff

Al
l s

et
-u

ps
FA

LS
E

-
U

in
t8

1-
3*

 A
dv

. M
ot

or
 D

at
a

1-
30

St
at

or
 R

es
is

ta
nc

e 
(R

s)
SR

Al
l s

et
-u

ps
FA

LS
E

-4
U

in
t3

2
1-

31
Ro

to
r 

Re
si

st
an

ce
 (

Rr
)

SR
Al

l s
et

-u
ps

FA
LS

E
-4

U
in

t3
2

1-
35

M
ai

n 
Re

ac
ta

nc
e 

(X
h)

SR
Al

l s
et

-u
ps

FA
LS

E
-4

U
in

t3
2

1-
36

Ir
on

 L
os

s 
Re

si
st

an
ce

 (
R
fe

)
SR

Al
l s

et
-u

ps
FA

LS
E

-3
U

in
t3

2
1-

39
M

ot
or

 P
ol

es
SR

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t8

1-
5*

 L
oa

d 
In

de
p.

 S
et

ti
n

g
1-

50
M

ot
or

 M
ag

ne
tiz

at
io

n 
at

 Z
er

o 
Sp

ee
d

10
0 

%
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

1-
51

M
in

 S
pe

ed
 N

or
m

al
 M

ag
ne

tiz
in

g 
[R

PM
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

1-
52

M
in

 S
pe

ed
 N

or
m

al
 M

ag
ne

tiz
in

g 
[H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
1-

6*
 L

oa
d 

D
ep

en
. S

et
ti

n
g

1-
60

Lo
w

 S
pe

ed
 L

oa
d 

Co
m

pe
ns

at
io

n
10

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t1
6

1-
61

H
ig

h 
Sp

ee
d 

Lo
ad

 C
om

pe
ns

at
io

n
10

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t1
6

1-
62

Sl
ip

 C
om

pe
ns

at
io

n
0 

%
Al

l s
et

-u
ps

TR
U

E
0

In
t1

6
1-

63
Sl

ip
 C

om
pe

ns
at

io
n 

Ti
m

e 
Co

ns
ta

nt
0.

10
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t1

6
1-

64
Re

so
na

nc
e 

D
am

pi
ng

10
0 

%
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

1-
65

Re
so

na
nc

e 
D

am
pi

ng
 T

im
e 

Co
ns

ta
nt

5 
m

s
Al

l s
et

-u
ps

TR
U

E
-3

U
in

t8
1

-7
*

 S
ta

rt
 A

dj
u

st
m

en
ts

1-
71

St
ar

t 
D

el
ay

0.
0 

s
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

1-
73

Fl
yi

ng
 S

ta
rt

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
1-

8*
 S

to
p 

A
dj

u
st

m
en

ts
1-

80
Fu

nc
tio

n 
at

 S
to

p
[0

] 
Co

as
t

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

1-
81

M
in

 S
pe

ed
 f

or
 F

un
ct

io
n 

at
 S

to
p 

[R
PM

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
1-

82
M

in
. S

pe
ed

 f
or

 F
un

ct
io

n 
at

 S
to

p 
[H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
1-

9*
 M

ot
or

 T
em

pe
ra

tu
re

1-
90

M
ot

or
 T

he
rm

al
 P

ro
te

ct
io

n
[4

] 
ET

R 
tr

ip
 1

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

1-
91

M
ot

or
 E

xt
er

na
l F

an
[0

] 
N

o
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

1-
93

Th
er

m
is

to
r 

So
ur

ce
[0

] 
N

on
e

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

7
.2

.3
.

1
-*

*
 L

oa
d/

M
ot

or
 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

90  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 232 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 264 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

2-
0*

 D
C

 B
ra

ke
2-

00
D

C 
H

ol
d/

Pr
eh

ea
t 

Cu
rr

en
t

50
 %

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

2-
01

D
C 

Br
ak

e 
Cu

rr
en

t
50

 %
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

2-
02

D
C 

Br
ak

in
g 

Ti
m

e
10

.0
 s

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
2-

03
D

C 
Br

ak
e 

Cu
t-

in
 S

pe
ed

 [
RP

M
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

2-
04

D
C 

Br
ak

e 
Cu

t-
in

 S
pe

ed
 [

H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

2-
1*

 B
ra

ke
 E

n
er

gy
 F

u
n

ct
.

2-
10

Br
ak

e 
Fu

nc
tio

n
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
2-

11
Br

ak
e 

Re
si

st
or

 (
oh

m
)

SR
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

2-
12

Br
ak

in
g 

En
er

gy
 L

im
it 

(k
W

)
SR

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
2-

13
Br

ak
in

g 
En

er
gy

 M
on

ito
rin

g
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
2-

15
Br

ak
e 

Ch
ec

k
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
2-

16
AC

 B
ra

ke
 M

ax
. C

ur
re

nt
10

0.
0 

%
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t3
2

2-
17

O
ve

rv
ol

ta
ge

 C
on

tr
ol

[2
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

7
.2

.4
.

2
-*

*
 B

ra
ke

s 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  91

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 233 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 265 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

3-
0*

 R
ef

er
en

ce
 L

im
it

s
3-

02
M

in
im

um
 R

ef
er

en
ce

SR
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
3-

03
M

ax
im

um
 R

ef
er

en
ce

SR
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
3-

04
Re

fe
re

nc
e 

Fu
nc

tio
n

[0
] 

Su
m

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

3-
1*

 R
ef

er
en

ce
s

3-
10

Pr
es

et
 R

ef
er

en
ce

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
3-

11
Jo

g 
Sp

ee
d 

[H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

3-
13

Re
fe

re
nc

e 
Si

te
[0

] 
Li

nk
ed

 t
o 

H
an

d 
/ 

Au
to

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

3-
14

Pr
es

et
 R

el
at

iv
e 

Re
fe

re
nc

e
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t3
2

3-
15

Re
fe

re
nc

e 
1 

So
ur

ce
[1

] 
An

al
og

 in
pu

t 
53

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

3-
16

Re
fe

re
nc

e 
2 

So
ur

ce
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
3-

17
Re

fe
re

nc
e 

3 
So

ur
ce

[0
] 

N
o 

fu
nc

tio
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

3-
19

Jo
g 

Sp
ee

d 
[R

PM
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

3-
4*

 R
am

p 
1

3-
41

Ra
m

p 
1 

Ra
m

p-
up

 T
im

e
SR

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
3-

42
Ra

m
p 

1 
R
am

p-
do

w
n 

Ti
m

e
SR

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
3-

5*
 R

am
p 

2
3-

51
Ra

m
p 

2 
Ra

m
p-

up
 T

im
e

SR
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t3
2

3-
52

Ra
m

p 
2 

Ra
m

p-
do

w
n 

Ti
m

e
SR

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
3-

8*
 O

th
er

 R
am

ps
3-

80
Jo

g 
Ra

m
p 

Ti
m

e
SR

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
3-

81
Q

ui
ck

 S
to

p 
R
am

p 
Ti

m
e

SR
2 

se
t-

up
s

TR
U

E
-2

U
in

t3
2

3-
84

In
iti

al
 R

am
p 

Ti
m

e
0(

O
ff

)
Al

l s
et

-u
ps

TR
U

E
-

-
3-

85
Ch

ec
k 

Va
lv

e 
R
am

p 
Ti

m
e

0(
O

ff
)

Al
l s

et
-u

ps
TR

U
E

-
-

3-
86

Ch
ec

k 
Va

lv
e 

Ra
m

p 
En

d 
Sp

ee
d 

[R
PM

]
M

ot
or

 S
pe

ed
 L

ow
 L

im
it

Al
l s

et
-u

ps
TR

U
E

-
-

3-
87

Ch
ec

k 
Va

lv
e 

Ra
m

p 
En

d 
Sp

ee
d 

[H
z]

M
ot

or
 S

pe
ed

 L
ow

 L
im

it
Al

l s
et

-u
ps

TR
U

E
-

-
3-

88
Fi

na
l R

am
p 

Ti
m

e
0(

O
ff

)
Al

l s
et

-u
ps

TR
U

E
-

-
3-

9*
 D

ig
it

al
 P

ot
.M

et
er

3-
90

St
ep

 S
iz

e
0.

10
 %

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t1

6
3-

91
Ra

m
p 

Ti
m

e
1.

00
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
3-

92
Po

w
er

 R
es

to
re

[0
] 

O
ff

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

3-
93

M
ax

im
um

 L
im

it
10

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t1
6

3-
94

M
in

im
um

 L
im

it
0 

%
Al

l s
et

-u
ps

TR
U

E
0

In
t1

6
3-

95
R
am

p 
D

el
ay

1.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

Ti
m

D

7
.2

.5
.

3
-*

*
 R

ef
er

en
ce

 /
 R

am
ps

 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

92  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 234 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 266 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

4-
1*

 M
ot

or
 L

im
it

s
4-

10
M

ot
or

 S
pe

ed
 D

ire
ct

io
n

[0
] 

Cl
oc

kw
is

e
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
4-

11
M

ot
or

 S
pe

ed
 L

ow
 L

im
it 

[R
PM

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
4-

12
M

ot
or

 S
pe

ed
 L

ow
 L

im
it 

[H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

4-
13

M
ot

or
 S

pe
ed

 H
ig

h 
Li

m
it 

[R
PM

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
4-

14
M

ot
or

 S
pe

ed
 H

ig
h 

Li
m

it 
[H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
4-

16
To

rq
ue

 L
im

it 
M

ot
or

 M
od

e
11

0.
0 

%
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

4-
17

To
rq

ue
 L

im
it 

G
en

er
at

or
 M

od
e

10
0.

0 
%

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
4-

18
Cu

rr
en

t 
Li

m
it

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t3
2

4-
19

M
ax

 O
ut

pu
t 

Fr
eq

ue
nc

y
12

0 
H

z
Al

l s
et

-u
ps

FA
LS

E
-1

U
in

t1
6

4-
5*

 A
dj

. W
ar

n
in

gs
4-

50
W

ar
ni

ng
 C

ur
re

nt
 L

ow
0.

00
 A

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
4-

51
W

ar
ni

ng
 C

ur
re

nt
 H

ig
h

Im
ax

VL
T 

(P
16

37
)

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
4-

52
W

ar
ni

ng
 S

pe
ed

 L
ow

0 
RP

M
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

4-
53

W
ar

ni
ng

 S
pe

ed
 H

ig
h

ou
tp

ut
Sp

ee
dH

ig
hL

im
it 

(P
41

3)
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

4-
54

W
ar

ni
ng

 R
ef

er
en

ce
 L

ow
-9

99
99

9.
99

9 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
4-

55
W

ar
ni

ng
 R

ef
er

en
ce

 H
ig

h
99

99
99

.9
99

 N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

4-
56

W
ar

ni
ng

 F
ee

db
ac

k 
Lo

w
-9

99
99

9.
99

9 
R
ef

er
en

ce
Fe

ed
ba

ck
U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

4-
57

W
ar

ni
ng

 F
ee

db
ac

k 
H

ig
h

99
99

99
.9

99
 R

ef
er

en
ce

Fe
ed

ba
ck

U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
4-

58
M

is
si

ng
 M

ot
or

 P
ha

se
 F

un
ct

io
n

[1
] 

O
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

4-
6*

 S
pe

ed
 B

yp
as

s
4-

60
By

pa
ss

 S
pe

ed
 F

ro
m

 [
R

PM
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

4-
61

By
pa

ss
 S

pe
ed

 F
ro

m
 [

H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

4-
62

By
pa

ss
 S

pe
ed

 T
o 

[R
PM

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
4-

63
By

pa
ss

 S
pe

ed
 T

o 
[H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
4-

64
Se

m
i-A

ut
o 

By
pa

ss
 S

et
-u

p
[0

] 
O

ff
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8

7
.2

.6
.

4
-*

*
 L

im
it

s 
/ 

W
ar

n
in

gs
 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  93

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 235 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 267 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

5-
0*

 D
ig

it
al

 I
/O

 m
od

e
5-

00
D

ig
ita

l I
/O

 M
od

e
[0

] 
PN

P 
- 

Ac
tiv

e 
at

 2
4 

V
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
5-

01
Te

rm
in

al
 2

7 
M

od
e

[0
] 

In
pu

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

02
Te

rm
in

al
 2

9 
M

od
e

[0
] 

In
pu

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

1*
 D

ig
it

al
 I

n
pu

ts
5-

10
Te

rm
in

al
 1

8 
D

ig
ita

l I
np

ut
[8

] 
St

ar
t

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
11

Te
rm

in
al

 1
9 

D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

12
Te

rm
in

al
 2

7 
D

ig
ita

l I
np

ut
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
13

Te
rm

in
al

 2
9 

D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

14
Te

rm
in

al
 3

2 
D

ig
ita

l I
np

ut
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
15

Te
rm

in
al

 3
3 

D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

16
Te

rm
in

al
 X

30
/2

 D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

17
Te

rm
in

al
 X

30
/3

 D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

18
Te

rm
in

al
 X

30
/4

 D
ig

ita
l I

np
ut

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

3*
 D

ig
it

al
 O

u
tp

u
ts

5-
30

Te
rm

in
al

 2
7 

D
ig

ita
l O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
31

Te
rm

in
al

 2
9 

D
ig

ita
l O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
32

Te
rm

 X
30

/6
 D

ig
i O

ut
 (

M
CB

 1
01

)
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
33

Te
rm

 X
30

/7
 D

ig
i O

ut
 (

M
CB

 1
01

)
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
4*

 R
el

ay
s

5-
40

Fu
nc

tio
n 

Re
la

y
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
41

O
n 

D
el

ay
, R

el
ay

0.
01

 s
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

5-
42

O
ff

 D
el

ay
, R

el
ay

0.
01

 s
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

5-
5*

 P
u

ls
e 

In
pu

t
5-

50
Te

rm
. 
29

 L
ow

 F
re

qu
en

cy
10

0 
H

z
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

5-
51

Te
rm

. 
29

 H
ig

h 
Fr

eq
ue

nc
y

10
0 

H
z

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
5-

52
Te

rm
. 2

9 
Lo

w
 R

ef
./

Fe
ed

b.
 V

al
ue

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
5-

53
Te

rm
. 
29

 H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
5-

54
Pu

ls
e 

Fi
lte

r 
Ti

m
e 

Co
ns

ta
nt

 #
29

10
0 

m
s

Al
l s

et
-u

ps
FA

LS
E

-3
U

in
t1

6
5-

55
Te

rm
. 
33

 L
ow

 F
re

qu
en

cy
10

0 
H

z
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

5-
56

Te
rm

. 3
3 

H
ig

h 
Fr

eq
ue

nc
y

10
0 

H
z

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
5-

57
Te

rm
. 
33

 L
ow

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

5-
58

Te
rm

. 3
3 

H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
5-

59
Pu

ls
e 

Fi
lte

r 
Ti

m
e 

Co
ns

ta
nt

 #
33

10
0 

m
s

Al
l s

et
-u

ps
FA

LS
E

-3
U

in
t1

6
5-

6*
 P

u
ls

e 
O

u
tp

u
t

5-
60

Te
rm

in
al

 2
7 

Pu
ls

e 
O

ut
pu

t 
Va

ria
bl

e
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

5-
62

Pu
ls

e 
O

ut
pu

t 
M

ax
 F

re
q 

#
27

50
00

 H
z

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
5-

63
Te

rm
in

al
 2

9 
Pu

ls
e 

O
ut

pu
t 

Va
ria

bl
e

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

65
Pu

ls
e 

O
ut

pu
t 

M
ax

 F
re

q 
#

29
50

00
 H

z
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

5-
66

Te
rm

in
al

 X
30

/6
 P

ul
se

 O
ut

pu
t 

Va
ria

bl
e

[0
] 

N
o 

op
er

at
io

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
5-

68
Pu

ls
e 

O
ut

pu
t 

M
ax

 F
re

q 
#

X3
0/

6
50

00
 H

z
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

7
.2

.7
.

5
-*

*
 D

ig
it

al
 I

n
/O

u
t 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

94  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 236 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 268 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

5
-9

*
 B

u
s 

C
on

tr
ol

le
d

5-
90

D
ig

ita
l &

 R
el

ay
 B

us
 C

on
tr

ol
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
5-

93
Pu

ls
e 

O
ut

 #
27

 B
us

 C
on

tr
ol

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

N
2

5-
94

Pu
ls

e 
O

ut
 #

27
 T

im
eo

ut
 P

re
se

t
0.

00
 %

1 
se

t-
up

TR
U

E
-2

U
in

t1
6

5-
95

Pu
ls

e 
O

ut
 #

29
 B

us
 C

on
tr

ol
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
N

2
5-

96
Pu

ls
e 

O
ut

 #
29

 T
im

eo
ut

 P
re

se
t

0.
00

 %
1 

se
t-

up
TR

U
E

-2
U

in
t1

6
5-

97
Pu

ls
e 

O
ut

 #
X3

0/
6 

Bu
s 

Co
nt

ro
l

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

N
2

5-
98

Pu
ls

e 
O

ut
 #

X3
0/

6 
Ti

m
eo

ut
 P

re
se

t
0.

00
 %

1 
se

t-
up

TR
U

E
-2

U
in

t1
6

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  95

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 237 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 269 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

6-
0*

 A
n

al
og

 I
/O

 M
od

e
6-

00
Li

ve
 Z

er
o 

Ti
m

eo
ut

 T
im

e
10

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
6-

01
Li

ve
 Z

er
o 

Ti
m

eo
ut

 F
un

ct
io

n
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
6-

02
Fi

re
 M

od
e 

Li
ve

 Z
er

o 
Ti

m
eo

ut
 F

un
ct

io
n

nu
ll

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

6-
1*

 A
n

al
og

 I
n

pu
t 

53
6-

10
Te

rm
in

al
 5

3 
Lo

w
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
11

Te
rm

in
al

 5
3 

H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
12

Te
rm

in
al

 5
3 

Lo
w

 C
ur

re
nt

4.
00

 m
A

Al
l s

et
-u

ps
TR

U
E

-5
In

t1
6

6-
13

Te
rm

in
al

 5
3 

H
ig

h 
Cu

rr
en

t
20

.0
0 

m
A

Al
l s

et
-u

ps
TR

U
E

-5
In

t1
6

6-
14

Te
rm

in
al

 5
3 

Lo
w

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

6-
15

Te
rm

in
al

 5
3 

H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
SR

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

6-
16

Te
rm

in
al

 5
3 

Fi
lte

r 
Ti

m
e 

Co
ns

ta
nt

0.
00

1 
s

Al
l s

et
-u

ps
TR

U
E

-3
U

in
t1

6
6-

17
Te

rm
in

al
 5

3 
Li

ve
 Z

er
o

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

6-
2*

 A
n

al
og

 I
n

pu
t 

54
6-

20
Te

rm
in

al
 5

4 
Lo

w
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
21

Te
rm

in
al

 5
4 

H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
22

Te
rm

in
al

 5
4 

Lo
w

 C
ur

re
nt

4.
00

 m
A

Al
l s

et
-u

ps
TR

U
E

-5
In

t1
6

6-
23

Te
rm

in
al

 5
4 

H
ig

h 
Cu

rr
en

t
20

.0
0 

m
A

Al
l s

et
-u

ps
TR

U
E

-5
In

t1
6

6-
24

Te
rm

in
al

 5
4 

Lo
w

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

6-
25

Te
rm

in
al

 5
4 

H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
6-

26
Te

rm
in

al
 5

4 
Fi

lte
r 

Ti
m

e 
Co

ns
ta

nt
0.

00
1 

s
Al

l s
et

-u
ps

TR
U

E
-3

U
in

t1
6

6-
27

Te
rm

in
al

 5
4 

Li
ve

 Z
er

o
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
6-

3*
 A

n
al

og
 I

n
pu

t 
X

30
/1

1
6-

30
Te

rm
in

al
 X

30
/1

1 
Lo

w
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
31

Te
rm

in
al

 X
30

/1
1 

H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
34

Te
rm

. 
X3

0/
11

 L
ow

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

6-
35

Te
rm

. 
X3

0/
11

 H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
6-

36
Te

rm
. 
X3

0/
11

 F
ilt

er
 T

im
e 

Co
ns

ta
nt

0.
00

1 
s

Al
l s

et
-u

ps
TR

U
E

-3
U

in
t1

6
6-

37
Te

rm
. 
X3

0/
11

 L
iv

e 
Ze

ro
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
6-

4*
 A

n
al

og
 I

n
pu

t 
X

30
/1

2
6-

40
Te

rm
in

al
 X

30
/1

2 
Lo

w
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
41

Te
rm

in
al

 X
30

/1
2 

H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
44

Te
rm

. 
X3

0/
12

 L
ow

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

6-
45

Te
rm

. 
X3

0/
12

 H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
6-

46
Te

rm
. 
X3

0/
12

 F
ilt

er
 T

im
e 

Co
ns

ta
nt

0.
00

1 
s

Al
l s

et
-u

ps
TR

U
E

-3
U

in
t1

6
6-

47
Te

rm
. 
X3

0/
12

 L
iv

e 
Ze

ro
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
6-

5*
 A

n
al

og
 O

u
tp

u
t 

42
6-

50
Te

rm
in

al
 4

2 
O

ut
pu

t
[1

00
] 

O
ut

pu
t 

fr
eq

ue
nc

y
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
6-

51
Te

rm
in

al
 4

2 
O

ut
pu

t 
M

in
 S

ca
le

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
6-

52
Te

rm
in

al
 4

2 
O

ut
pu

t 
M

ax
 S

ca
le

10
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
53

Te
rm

in
al

 4
2 

O
ut

pu
t 

Bu
s 

Co
nt

ro
l

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

N
2

6-
54

Te
rm

in
al

 4
2 

O
ut

pu
t 

Ti
m

eo
ut

 P
re

se
t

0.
00

 %
1 

se
t-

up
TR

U
E

-2
U

in
t1

6

7
.2

.8
.

6
-*

*
 A

n
al

og
 I

n
/O

u
t 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

96  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 238 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 270 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

6-
6*

 A
n

al
og

 O
u

tp
u

t 
X

30
/8

6-
60

Te
rm

in
al

 X
30

/8
 O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

6-
61

Te
rm

in
al

 X
30

/8
 M

in
. 
Sc

al
e

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
6-

62
Te

rm
in

al
 X

30
/8

 M
ax

. 
Sc

al
e

10
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

6-
63

Te
rm

in
al

 X
30

/8
 O

ut
pu

t 
Bu

s 
Co

nt
ro

l
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
N

2
6-

64
Te

rm
in

al
 X

30
/8

 O
ut

pu
t 

Ti
m

eo
ut

 P
re

se
t

0.
00

 %
1 

se
t-

up
TR

U
E

-2
U

in
t1

6

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  97

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 239 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 271 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

8
-0

*
 G

en
er

al
 S

et
ti

n
gs

8-
01

Co
nt

ro
l S

ite
[0

] 
D

ig
ita

l a
nd

 c
tr

l.w
or

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

02
Co

nt
ro

l S
ou

rc
e

[0
] 

N
on

e
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

03
Co

nt
ro

l T
im

eo
ut

 T
im

e
SR

1 
se

t-
up

TR
U

E
-1

U
in

t3
2

8-
04

Co
nt

ro
l T

im
eo

ut
 F

un
ct

io
n

[0
] 

O
ff

1 
se

t-
up

TR
U

E
-

U
in

t8
8-

05
En

d-
of

-T
im

eo
ut

 F
un

ct
io

n
[1

] 
R
es

um
e 

se
t-

up
1 

se
t-

up
TR

U
E

-
U

in
t8

8-
06

Re
se

t 
Co

nt
ro

l T
im

eo
ut

[0
] 

D
o 

no
t 

re
se

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

07
D

ia
gn

os
is

 T
rig

ge
r

[0
] 

D
is

ab
le

2 
se

t-
up

s
TR

U
E

-
U

in
t8

8-
1*

 C
on

tr
ol

 S
et

ti
n

gs
8-

10
Co

nt
ro

l P
ro

fil
e

[0
] 

FC
 p

ro
fil

e
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

13
Co

nf
ig

ur
ab

le
 S

ta
tu

s 
W

or
d 

ST
W

[1
] 

Pr
of

ile
 D

ef
au

lt
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

3*
 F

C
 P

or
t 

Se
tt

in
gs

8-
30

Pr
ot

oc
ol

[0
] 

FC
1 

se
t-

up
TR

U
E

-
U

in
t8

8-
31

Ad
dr

es
s

1 
N

/A
1 

se
t-

up
TR

U
E

0
U

in
t8

8-
32

Ba
ud

 R
at

e
nu

ll
1 

se
t-

up
TR

U
E

-
U

in
t8

8-
33

Pa
rit

y 
/ 

St
op

 B
its

nu
ll

1 
se

t-
up

TR
U

E
-

U
in

t8
8-

35
M

in
im

um
 R

es
po

ns
e 

D
el

ay
10

 m
s

1 
se

t-
up

TR
U

E
-3

U
in

t1
6

8-
36

M
ax

 R
es

po
ns

e 
D

el
ay

SR
1 

se
t-

up
TR

U
E

-3
U

in
t1

6
8-

37
M

ax
 I

nt
er

-C
ha

r 
D

el
ay

SR
1 

se
t-

up
TR

U
E

-5
U

in
t1

6
8-

4*
 F

C
 M

C
 p

ro
to

co
l s

et
8-

40
Te

le
gr

am
 S

el
ec

tio
n

[1
] 

St
an

da
rd

 t
el

eg
ra

m
 1

2 
se

t-
up

s
TR

U
E

-
U

in
t8

8-
5*

 D
ig

it
al

/B
u

s
8-

50
Co

as
tin

g 
Se

le
ct

[3
] 

Lo
gi

c 
O

R
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

52
D

C 
Br

ak
e 

Se
le

ct
[3

] 
Lo

gi
c 

O
R

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

8-
53

St
ar

t 
Se

le
ct

[3
] 

Lo
gi

c 
O

R
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

54
R
ev

er
si

ng
 S

el
ec

t
[0

] 
D

ig
ita

l i
np

ut
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

55
Se

t-
up

 S
el

ec
t

[3
] 

Lo
gi

c 
O

R
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
8-

56
Pr

es
et

 R
ef

er
en

ce
 S

el
ec

t
[3

] 
Lo

gi
c 

O
R

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

8-
7*

 B
A

C
n

et
8-

70
BA

Cn
et

 D
ev

ic
e 

In
st

an
ce

1 
N

/A
1 

se
t-

up
TR

U
E

0
U

in
t3

2
8-

72
M

S/
TP

 M
ax

 M
as

te
rs

12
7 

N
/A

1 
se

t-
up

TR
U

E
0

U
in

t8
8-

73
M

S/
TP

 M
ax

 I
nf

o 
Fr

am
es

1 
N

/A
1 

se
t-

up
TR

U
E

0
U

in
t1

6
8-

74
"I

-A
m

" 
Se

rv
ic

e
[0

] 
Se

nd
 a

t 
po

w
er

-u
p

1 
se

t-
up

TR
U

E
-

U
in

t8
8-

75
In

iti
al

iz
at

io
n 

Pa
ss

w
or

d
0 

N
/A

1 
se

t-
up

TR
U

E
0

Vi
sS

tr
[2

0]
8-

8*
 F

C
 P

or
t 

D
ia

gn
os

ti
cs

8-
80

Bu
s 

M
es

sa
ge

 C
ou

nt
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
8-

81
Bu

s 
Er

ro
r 

Co
un

t
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
8-

82
Sl

av
e 

M
es

sa
ge

 C
ou

nt
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
8-

83
Sl

av
e 

Er
ro

r 
Co

un
t

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

8-
9*

 B
u

s 
Jo

g 
/ 

Fe
ed

ba
ck

8-
90

Bu
s 

Jo
g 

1 
Sp

ee
d

10
0 

R
PM

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
8-

91
Bu

s 
Jo

g 
2 

Sp
ee

d
20

0 
R
PM

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
8-

94
Bu

s 
Fe

ed
ba

ck
 1

0 
N

/A
1 

se
t-

up
TR

U
E

0
N

2
8-

95
Bu

s 
Fe

ed
ba

ck
 2

0 
N

/A
1 

se
t-

up
TR

U
E

0
N

2
8-

96
Bu

s 
Fe

ed
ba

ck
 3

0 
N

/A
1 

se
t-

up
TR

U
E

0
N

2

7
.2

.9
.

8
-*

*
 C

om
m

. a
n

d 
O

pt
io

n
s 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

98  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 240 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 272 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

9-
00

Se
tp

oi
nt

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

9-
07

Ac
tu

al
 V

al
ue

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
15

PC
D

 W
rit

e 
Co

nf
ig

ur
at

io
n

SR
2 

se
t-

up
s

TR
U

E
-

U
in

t1
6

9-
16

PC
D

 R
ea

d 
Co

nf
ig

ur
at

io
n

SR
2 

se
t-

up
s

TR
U

E
-

U
in

t1
6

9-
18

N
od

e 
Ad

dr
es

s
12

6 
N

/A
1 

se
t-

up
TR

U
E

0
U

in
t8

9-
22

Te
le

gr
am

 S
el

ec
tio

n
[1

08
] 

PP
O

 8
1 

se
t-

up
TR

U
E

-
U

in
t8

9-
23

Pa
ra

m
et

er
s 

fo
r 

Si
gn

al
s

0
Al

l s
et

-u
ps

TR
U

E
-

U
in

t1
6

9-
27

Pa
ra

m
et

er
 E

di
t

[1
] 

En
ab

le
d

2 
se

t-
up

s
FA

LS
E

-
U

in
t1

6
9-

28
Pr

oc
es

s 
Co

nt
ro

l
[1

] 
En

ab
le

 c
yc

lic
 m

as
te

r
2 

se
t-

up
s

FA
LS

E
-

U
in

t8
9-

44
Fa

ul
t 

M
es

sa
ge

 C
ou

nt
er

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

9-
45

Fa
ul

t 
Co

de
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
9-

47
Fa

ul
t 

N
um

be
r

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

9-
52

Fa
ul

t 
Si

tu
at

io
n 

Co
un

te
r

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

9-
53

Pr
of

ib
us

 W
ar

ni
ng

 W
or

d
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
V2

9-
63

Ac
tu

al
 B

au
d 

Ra
te

[2
55

] 
N

o 
ba

ud
 r

at
e 

fo
un

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
9-

64
D

ev
ic

e 
Id

en
tif

ic
at

io
n

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

9-
65

Pr
of

ile
 N

um
be

r
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
O

ct
St

r[
2]

9-
67

Co
nt

ro
l W

or
d 

1
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
V2

9-
68

St
at

us
 W

or
d 

1
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
V2

9-
71

Pr
of

ib
us

 S
av

e 
D

at
a 

Va
lu

es
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
9-

72
Pr

of
ib

us
D

riv
eR

es
et

[0
] 

N
o 

ac
tio

n
1 

se
t-

up
FA

LS
E

-
U

in
t8

9-
80

D
ef

in
ed

 P
ar

am
et

er
s 

(1
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
81

D
ef

in
ed

 P
ar

am
et

er
s 

(2
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
82

D
ef

in
ed

 P
ar

am
et

er
s 

(3
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
83

D
ef

in
ed

 P
ar

am
et

er
s 

(4
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
84

D
ef

in
ed

 P
ar

am
et

er
s 

(5
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
90

Ch
an

ge
d 

Pa
ra

m
et

er
s 

(1
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
91

Ch
an

ge
d 

Pa
ra

m
et

er
s 

(2
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
92

Ch
an

ge
d 

Pa
ra

m
et

er
s 

(3
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
93

Ch
an

ge
d 

Pa
ra

m
et

er
s 

(4
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

9-
94

Ch
an

ge
d 

Pa
ra

m
et

er
s 

(5
)

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

7
.2

.1
0

.
9

-*
*

 P
ro

fi
bu

s 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  99

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 241 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 273 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g

op
er

at
io

n
Co

nv
er

-
si

on
 in

de
x

Ty
pe

10
-0

* 
C

om
m

on
 S

et
ti

ng
s

10
-0

0
CA

N
 P

ro
to

co
l

nu
ll

2 
se

t-
up

s
FA

LS
E

-
U

in
t8

10
-0

1
Ba

ud
 R

at
e 

Se
le

ct
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
10

-0
2

M
AC

 I
D

SR
2 

se
t-

up
s

TR
U

E
0

U
in

t8
10

-0
5

Re
ad

ou
t 

Tr
an

sm
it 

Er
ro

r 
Co

un
te

r
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

10
-0

6
R
ea

do
ut

 R
ec

ei
ve

 E
rr

or
 C

ou
nt

er
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

10
-0

7
Re

ad
ou

t 
Bu

s 
O

ff
 C

ou
nt

er
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

10
-1

* 
D

ev
ic

eN
et

10
-1

0
Pr

oc
es

s 
D

at
a 

Ty
pe

 S
el

ec
tio

n
nu

ll
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
10

-1
1

Pr
oc

es
s 

D
at

a 
Co

nf
ig

 W
rit

e
SR

2 
se

t-
up

s
TR

U
E

-
U

in
t1

6
10

-1
2

Pr
oc

es
s 

D
at

a 
Co

nf
ig

 R
ea

d
SR

2 
se

t-
up

s
TR

U
E

-
U

in
t1

6
10

-1
3

W
ar

ni
ng

 P
ar

am
et

er
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
10

-1
4

N
et

 R
ef

er
en

ce
[0

] 
O

ff
2 

se
t-

up
s

TR
U

E
-

U
in

t8
10

-1
5

N
et

 C
on

tr
ol

[0
] 

O
ff

2 
se

t-
up

s
TR

U
E

-
U

in
t8

10
-2

* 
C

O
S 

Fi
lt

er
s

10
-2

0
CO

S 
Fi

lte
r 

1
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
10

-2
1

CO
S 

Fi
lte

r 
2

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

10
-2

2
CO

S 
Fi

lte
r 

3
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
10

-2
3

CO
S 

Fi
lte

r 
4

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

10
-3

* 
P

ar
am

et
er

 A
cc

es
s

10
-3

0
Ar

ra
y 

In
de

x
0 

N
/A

2 
se

t-
up

s
TR

U
E

0
U

in
t8

10
-3

1
St

or
e 

D
at

a 
Va

lu
es

[0
] 

O
ff

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

10
-3

2
D

ev
ic

eN
et

 R
ev

is
io

n
SR

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
10

-3
3

St
or

e 
Al

w
ay

s
[0

] 
O

ff
1 

se
t-

up
TR

U
E

-
U

in
t8

10
-3

4
D

ev
ic

eN
et

 P
ro

du
ct

 C
od

e
12

0 
N

/A
1 

se
t-

up
TR

U
E

0
U

in
t1

6
10

-3
9

D
ev

ic
eN

et
 F

 P
ar

am
et

er
s

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

7
.2

.1
1

.
1

0
-*

*
C

A
N

 S
er

. C
om

. B
u

s

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

100  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 242 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 274 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

13
-0

* 
SL

C
 S

et
ti

n
gs

13
-0

0
SL

 C
on

tr
ol

le
r 

M
od

e
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-0
1

St
ar

t 
Ev

en
t

nu
ll

2 
se

t-
up

s
TR

U
E

-
U

in
t8

13
-0

2
St

op
 E

ve
nt

nu
ll

2 
se

t-
up

s
TR

U
E

-
U

in
t8

13
-0

3
Re

se
t 

SL
C

[0
] 

D
o 

no
t 

re
se

t 
SL

C
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
13

-1
* 

C
om

pa
ra

to
rs

13
-1

0
Co

m
pa

ra
to

r 
O

pe
ra

nd
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-1
1

Co
m

pa
ra

to
r 

O
pe

ra
to

r
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-1
2

Co
m

pa
ra

to
r 

Va
lu

e
SR

2 
se

t-
up

s
TR

U
E

-3
In

t3
2

13
-2

* 
Ti

m
er

s
13

-2
0

SL
 C

on
tr

ol
le

r 
Ti

m
er

SR
1 

se
t-

up
TR

U
E

-3
Ti

m
D

13
-4

* 
Lo

gi
c 

R
u

le
s

13
-4

0
Lo

gi
c 

Ru
le

 B
oo

le
an

 1
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-4
1

Lo
gi

c 
R
ul

e 
O

pe
ra

to
r 

1
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-4
2

Lo
gi

c 
Ru

le
 B

oo
le

an
 2

nu
ll

2 
se

t-
up

s
TR

U
E

-
U

in
t8

13
-4

3
Lo

gi
c 

R
ul

e 
O

pe
ra

to
r 

2
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-4
4

Lo
gi

c 
Ru

le
 B

oo
le

an
 3

nu
ll

2 
se

t-
up

s
TR

U
E

-
U

in
t8

13
-5

* 
St

at
es

13
-5

1
SL

 C
on

tr
ol

le
r 

Ev
en

t
nu

ll
2 

se
t-

up
s

TR
U

E
-

U
in

t8
13

-5
2

SL
 C

on
tr

ol
le

r 
Ac

tio
n

nu
ll

2 
se

t-
up

s
TR

U
E

-
U

in
t8

7
.2

.1
2

.
1

3
-*

*
 S

m
ar

t 
Lo

gi
c 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  101

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 243 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 275 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

14
-0

* 
In

ve
rt

er
 S

w
it

ch
in

g
14

-0
0

Sw
itc

hi
ng

 P
at

te
rn

[0
] 

60
 A

VM
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-0
1

Sw
itc

hi
ng

 F
re

qu
en

cy
nu

ll
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-0
3

O
ve

rm
od

ul
at

io
n

[1
] 

O
n

Al
l s

et
-u

ps
FA

LS
E

-
U

in
t8

14
-0

4
PW

M
 R

an
do

m
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-1
* 

Li
n

e 
Su

pp
ly

 O
n

/O
ff

14
-1

2
Fu

nc
tio

n 
at

 L
in

e 
Im

ba
la

nc
e

[3
] 

D
er

at
e

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

14
-2

* 
R

es
et

 F
u

n
ct

io
n

s
14

-2
0

Re
se

t 
M

od
e

[1
0]

 A
ut

om
at

ic
 r

es
et

 x
 1

0
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-2
1

Au
to

m
at

ic
 R

es
ta

rt
 T

im
e

10
 s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
14

-2
2

O
pe

ra
tio

n 
M

od
e

[0
] 

N
or

m
al

 o
pe

ra
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-2
3

Ty
pe

co
de

 S
et

tin
g

nu
ll

2 
se

t-
up

s
FA

LS
E

-
U

in
t1

6
14

-2
5

Tr
ip

 D
el

ay
 a

t 
To

rq
ue

 L
im

it
60

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
14

-2
6

Tr
ip

 D
el

ay
 a

t 
In

ve
rt

er
 F

au
lt

SR
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
14

-2
8

Pr
od

uc
tio

n 
Se

tt
in

gs
[0

] 
N

o 
ac

tio
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

14
-2

9
Se

rv
ic

e 
Co

de
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

14
-3

* 
C

u
rr

en
t 

Li
m

it
 C

tr
l.

14
-3

0
Cu

rr
en

t 
Li

m
 C

tr
l, 

Pr
op

or
tio

na
l G

ai
n

10
0 

%
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

14
-3

1
Cu

rr
en

t 
Li

m
 C

tr
l, 

In
te

gr
at

io
n 

Ti
m

e
0.

02
0 

s
Al

l s
et

-u
ps

FA
LS

E
-3

U
in

t1
6

14
-4

* 
En

er
gy

 O
pt

im
iz

in
g

14
-4

0
VT

 L
ev

el
66

 %
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t8
14

-4
1

AE
O

 M
in

im
um

 M
ag

ne
tiz

at
io

n
40

 %
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
14

-4
2

M
in

im
um

 A
EO

 F
re

qu
en

cy
10

 H
z

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

14
-4

3
M

ot
or

 C
os

-P
hi

SR
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

14
-5

* 
En

vi
ro

n
m

en
t

14
-5

0
RF

I 
Fi

lte
r

[1
] 

O
n

1 
se

t-
up

FA
LS

E
-

U
in

t8
14

-5
2

Fa
n 

Co
nt

ro
l

[0
] 

Au
to

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

14
-5

3
Fa

n 
M

on
ito

r
[1

] 
W

ar
ni

ng
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-6
* 

A
u

to
 D

er
at

e
14

-6
0

Fu
nc

tio
n 

at
 O

ve
rt

em
pe

ra
tu

re
[1

] 
D

er
at

e
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
14

-6
1

Fu
nc

tio
n 

at
 I

nv
er

te
r 

O
ve

rlo
ad

[1
] 

D
er

at
e

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

14
-6

2
In

v.
 O

ve
rlo

ad
 D

er
at

e 
Cu

rr
en

t
95

 %
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

7
.2

.1
3

.
1

4
-*

*
 S

pe
ci

al
 F

u
n

ct
io

n
s 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

102  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 244 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 276 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

15
-0

* 
O

pe
ra

ti
n

g 
D

at
a

15
-0

0
O

pe
ra

tin
g 

H
ou

rs
0 

h
Al

l s
et

-u
ps

FA
LS

E
74

U
in

t3
2

15
-0

1
Ru

nn
in

g 
H

ou
rs

0 
h

Al
l s

et
-u

ps
FA

LS
E

74
U

in
t3

2
15

-0
2

kW
h 

Co
un

te
r

0 
kW

h
Al

l s
et

-u
ps

FA
LS

E
75

U
in

t3
2

15
-0

3
Po

w
er

-u
ps

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

15
-0

4
O

ve
rt

em
ps

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

15
-0

5
O

ve
rv

ol
ts

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

15
-0

6
Re

se
t 

kW
h 

Co
un

te
r

[0
] 

D
o 

no
t 

re
se

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
15

-0
7

Re
se

t 
R

un
ni

ng
 H

ou
rs

 C
ou

nt
er

[0
] 

D
o 

no
t 

re
se

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
15

-0
8

N
um

be
r 

of
 S

ta
rt

s
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
15

-1
* 

D
at

a 
Lo

g 
Se

tt
in

gs
15

-1
0

Lo
gg

in
g 

So
ur

ce
0

2 
se

t-
up

s
TR

U
E

-
U

in
t1

6
15

-1
1

Lo
gg

in
g 

In
te

rv
al

SR
2 

se
t-

up
s

TR
U

E
-3

Ti
m

D
15

-1
2

Tr
ig

ge
r 

Ev
en

t
[0

] 
Fa

ls
e

1 
se

t-
up

TR
U

E
-

U
in

t8
15

-1
3

Lo
gg

in
g 

M
od

e
[0

] 
Lo

g 
al

w
ay

s
2 

se
t-

up
s

TR
U

E
-

U
in

t8
15

-1
4

Sa
m

pl
es

 B
ef

or
e 

Tr
ig

ge
r

50
 N

/A
2 

se
t-

up
s

TR
U

E
0

U
in

t8
15

-2
* 

H
is

to
ri

c 
Lo

g
15

-2
0

H
is

to
ric

 L
og

: 
Ev

en
t

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t8
15

-2
1

H
is

to
ric

 L
og

: 
Va

lu
e

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

15
-2

2
H

is
to

ric
 L

og
: 

Ti
m

e
0 

m
s

Al
l s

et
-u

ps
FA

LS
E

-3
U

in
t3

2
15

-2
3

H
is

to
ric

 L
og

: 
D

at
e 

an
d 

Ti
m

e
SR

Al
l s

et
-u

ps
FA

LS
E

0
Ti

m
eO

fD
ay

15
-3

* 
A

la
rm

 L
og

15
-3

0
Al

ar
m

 L
og

: 
Er

ro
r 

Co
de

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t8
15

-3
1

Al
ar

m
 L

og
: 

Va
lu

e
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
In

t1
6

15
-3

2
Al

ar
m

 L
og

: 
Ti

m
e

0 
s

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
15

-3
3

Al
ar

m
 L

og
: 

D
at

e 
an

d 
Ti

m
e

SR
Al

l s
et

-u
ps

FA
LS

E
0

Ti
m

eO
fD

ay
15

-4
* 

D
ri

ve
 I

de
n

ti
fi

ca
ti

on
15

-4
0

FC
 T

yp
e

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[6

]
15

-4
1

Po
w

er
 S

ec
tio

n
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[2
0]

15
-4

2
Vo

lta
ge

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[2

0]
15

-4
3

So
ft

w
ar

e 
Ve

rs
io

n
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[5
]

15
-4

4
O

rd
er

ed
 T

yp
ec

od
e 

St
rin

g
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[4
0]

15
-4

5
Ac

tu
al

 T
yp

ec
od

e 
St

rin
g

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[4

0]
15

-4
6

Ad
ju

st
ab

le
 F

re
qu

en
cy

 D
riv

e 
O

rd
er

in
g 

N
o.

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[8

]
15

-4
7

Po
w

er
 C

ar
d 

O
rd

er
in

g 
N

o.
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[8
]

15
-4

8
LC

P 
ID

 N
o

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[2

0]
15

-4
9

SW
 I

D
 C

on
tr

ol
 C

ar
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[2

0]
15

-5
0

SW
 I

D
 P

ow
er

 C
ar

d
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[2
0]

15
-5

1
Ad

ju
st

ab
le

 F
re

qu
en

cy
 D

riv
e 

Se
ria

l N
um

be
r

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[1

0]
15

-5
3

Po
w

er
 C

ar
d 

Se
ria

l N
um

be
r

0
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[1

9]

7
.2

.1
4

.
1

5
-*

*
 F

C
 I

n
fo

rm
at

io
n

 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  103

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 245 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 277 of 2457



Pa
r.

 N
o.

#
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
-

er
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

1
5

-6
*

 O
pt

io
n

 I
de

n
t

15
-6

0
O

pt
io

n 
M

ou
nt

ed
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[3
0]

15
-6

1
O

pt
io

n 
SW

 V
er

si
on

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[2

0]
15

-6
2

O
pt

io
n 

O
rd

er
in

g 
N

o
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[8
]

15
-6

3
O

pt
io

n 
Se

ria
l N

o
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[1
8]

15
-7

0
O

pt
io

n 
in

 S
lo

t 
A

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[3

0]
15

-7
1

Sl
ot

 A
 O

pt
io

n 
SW

 V
er

si
on

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[2

0]
15

-7
2

O
pt

io
n 

in
 S

lo
t 

B
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[3
0]

15
-7

3
Sl

ot
 B

 O
pt

io
n 

SW
 V

er
si

on
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[2
0]

15
-7

4
O

pt
io

n 
in

 S
lo

t 
C0

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[3

0]
15

-7
5

Sl
ot

 C
0 

O
pt

io
n 

SW
 V

er
si

on
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[2
0]

15
-7

6
O

pt
io

n 
in

 S
lo

t 
C1

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

Vi
sS

tr
[3

0]
15

-7
7

Sl
ot

 C
1 

O
pt

io
n 

SW
 V

er
si

on
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
Vi

sS
tr

[2
0]

1
5

-9
*

 P
ar

am
et

er
 I

n
fo

15
-9

2
D

ef
in

ed
 P

ar
am

et
er

s
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
15

-9
3

M
od

ifi
ed

 P
ar

am
et

er
s

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t1
6

15
-9

9
Pa

ra
m

et
er

 M
et

ad
at

a
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

104  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 246 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 278 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

16
-0

* 
G

en
er

al
 S

ta
tu

s
16

-0
0

Co
nt

ro
l W

or
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

V2
16

-0
1

R
ef

er
en

ce
 [

U
ni

t]
0.

00
0 

Re
fe

re
nc

eF
ee

db
ac

kU
ni

t
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-0
2

Re
fe

re
nc

e 
[%

]
0.

0 
%

Al
l s

et
-u

ps
FA

LS
E

-1
In

t1
6

16
-0

3
St

at
us

 W
or

d
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
V2

16
-0

5
M

ai
n 

Ac
tu

al
 V

al
ue

 [
%

]
0.

00
 %

Al
l s

et
-u

ps
FA

LS
E

-2
N

2
16

-0
9

Cu
st

om
 R

ea
do

ut
0.

00
 C

us
to

m
R
ea

do
ut

U
ni

t
Al

l s
et

-u
ps

FA
LS

E
-2

In
t3

2
1

6
-1

*
 M

ot
or

 S
ta

tu
s

16
-1

0
Po

w
er

 [
kW

]
0.

00
 k

W
Al

l s
et

-u
ps

FA
LS

E
1

In
t3

2
16

-1
1

Po
w

er
 [

H
P]

0.
00

 h
p

Al
l s

et
-u

ps
FA

LS
E

-2
In

t3
2

16
-1

2
M

ot
or

 V
ol

ta
ge

0.
0 

V
Al

l s
et

-u
ps

FA
LS

E
-1

U
in

t1
6

16
-1

3
Fr

eq
ue

nc
y

0.
0 

H
z

Al
l s

et
-u

ps
FA

LS
E

-1
U

in
t1

6
16

-1
4

M
ot

or
 C

ur
re

nt
0.

00
 A

Al
l s

et
-u

ps
FA

LS
E

-2
In

t3
2

16
-1

5
Fr

eq
ue

nc
y 

[%
]

0.
00

 %
Al

l s
et

-u
ps

FA
LS

E
-2

N
2

16
-1

6
To

rq
ue

 [
N

m
]

0.
0 

N
m

Al
l s

et
-u

ps
FA

LS
E

-1
In

t1
6

16
-1

7
Sp

ee
d 

[R
PM

]
0 

R
PM

Al
l s

et
-u

ps
FA

LS
E

67
In

t3
2

16
-1

8
M

ot
or

 T
he

rm
al

0 
%

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t8

16
-2

2
To

rq
ue

 [
%

]
0 

%
Al

l s
et

-u
ps

FA
LS

E
0

In
t1

6
16

-3
* 

D
ri

ve
 S

ta
tu

s
16

-3
0

D
C 

Li
nk

 V
ol

ta
ge

0 
V

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
16

-3
2

Br
ak

in
g 

En
er

gy
 /

s
0.

00
0 

kW
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

16
-3

3
Br

ak
e 

En
er

gy
/2

 m
in

0.
00

0 
kW

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
16

-3
4

H
ea

ts
in

k 
Te

m
p.

0 
°C

Al
l s

et
-u

ps
FA

LS
E

10
0

U
in

t8
16

-3
5

In
ve

rt
er

 T
he

rm
al

0 
%

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t8

16
-3

6
In

v.
 N

om
. C

ur
re

nt
SR

Al
l s

et
-u

ps
FA

LS
E

-2
U

in
t3

2
16

-3
7

In
v.

 M
ax

. C
ur

re
nt

SR
Al

l s
et

-u
ps

FA
LS

E
-2

U
in

t3
2

16
-3

8
SL

 C
on

tr
ol

le
r 

St
at

e
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t8

16
-3

9
Co

nt
ro

l C
ar

d 
Te

m
p.

0 
°C

Al
l s

et
-u

ps
FA

LS
E

10
0

U
in

t8
16

-4
0

Lo
gg

in
g 

Bu
ff

er
 F

ul
l

[0
] 

N
o

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

16
-5

* 
R

ef
. &

 F
ee

db
.

16
-5

0
Ex

te
rn

al
 R

ef
er

en
ce

0.
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

-1
In

t1
6

16
-5

2
Fe

ed
ba

ck
 [

U
ni

t]
0.

00
0 

Pr
oc

es
sC

tr
lU

ni
t

Al
l s

et
-u

ps
FA

LS
E

-3
In

t3
2

16
-5

3
D

ig
iP

ot
 R

ef
er

en
ce

0.
00

 N
/A

Al
l s

et
-u

ps
FA

LS
E

-2
In

t1
6

16
-5

4
Fe

ed
ba

ck
 1

 [
U

ni
t]

0.
00

0 
Pr

oc
es

sC
tr

lU
ni

t
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-5
5

Fe
ed

ba
ck

 2
 [

U
ni

t]
0.

00
0 

Pr
oc

es
sC

tr
lU

ni
t

Al
l s

et
-u

ps
FA

LS
E

-3
In

t3
2

16
-5

6
Fe

ed
ba

ck
 3

 [
U

ni
t]

0.
00

0 
Pr

oc
es

sC
tr

lU
ni

t
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-5
9

Ad
ju

st
ed

 S
et

po
in

t

7
.2

.1
5

.
1

6
-*

*
 D

at
a 

R
ea

do
u

ts
 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  105

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 247 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 279 of 2457



Pa
r.

 N
o.

#
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g

op
er

at
io

n
Co

nv
er

-
si

on
 in

de
x

Ty
pe

1
6

-6
*

 I
n

pu
ts

 &
 O

u
tp

u
ts

16
-6

0
D

ig
ita

l I
np

ut
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t1

6
16

-6
1

Te
rm

in
al

 5
3 

Sw
itc

h 
Se

tt
in

g
[0

] 
Cu

rr
en

t
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
16

-6
2

An
al

og
 I

np
ut

 5
3

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-6
3

Te
rm

in
al

 5
4 

Sw
itc

h 
Se

tt
in

g
[0

] 
Cu

rr
en

t
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
16

-6
4

An
al

og
 I

np
ut

 5
4

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-6
5

An
al

og
 O

ut
pu

t 
42

 [
m

A]
0.

00
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

-3
In

t1
6

16
-6

6
D

ig
ita

l O
ut

pu
t 

[b
in

]
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
In

t1
6

16
-6

7
Pu

ls
e 

In
pu

t 
#

29
 [

H
z]

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

In
t3

2
16

-6
8

Pu
ls

e 
In

pu
t 

#
33

 [
H

z]
0

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
In

t3
2

16
-6

9
Pu

ls
e 

O
ut

pu
t 

#
27

 [
H

z]
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
In

t3
2

16
-7

0
Pu

ls
e 

O
ut

pu
t 

#
29

 [
H

z]
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
In

t3
2

16
-7

1
R
el

ay
 O

ut
pu

t 
[b

in
]

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

In
t1

6
16

-7
2

Co
un

te
r 

A
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

16
-7

3
Co

un
te

r 
B

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

In
t3

2
16

-7
5

An
al

og
 I

n 
X3

0/
11

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-7
6

An
al

og
 I

n 
X3

0/
12

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
16

-7
7

An
al

og
 O

ut
 X

30
/8

 [
m

A]
0.

00
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

-3
In

t1
6

1
6

-8
*

 S
er

. C
om

. B
u

s 
&

 F
C

 P
or

t
16

-8
0

Se
r.

 C
om

. B
us

 C
TW

 1
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
V2

16
-8

2
Se

r.
 c

om
. b

us
 R

EF
 1

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

N
2

16
-8

4
Co

m
m

. O
pt

io
n 

ST
W

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

V2
16

-8
5

FC
 P

or
t 

CT
W

 1
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
V2

16
-8

6
FC

 P
or

t 
R
EF

 1
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
N

2
1

6
-9

*
 D

ia
gn

os
is

 R
ea

do
u

ts
16

-9
0

Al
ar

m
 W

or
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

16
-9

1
Al

ar
m

 W
or

d 
2

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

16
-9

2
W

ar
ni

ng
 W

or
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

16
-9

3
W

ar
ni

ng
 W

or
d 

2
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
16

-9
4

Ex
t.

 S
ta

tu
s 

W
or

d
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
16

-9
5

Ex
t.

 S
ta

tu
s 

W
or

d 
2

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

16
-9

6
M

ai
nt

en
an

ce
 W

or
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t3
2

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

106  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 248 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 280 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

18
-0

* 
M

ai
n

te
n

an
ce

 L
og

18
-0

0
M

ai
nt

en
an

ce
 L

og
: 

It
em

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t8
18

-0
1

M
ai

nt
en

an
ce

 L
og

: 
Ac

tio
n

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

U
in

t8
18

-0
2

M
ai

nt
en

an
ce

 L
og

: 
Ti

m
e

0 
s

Al
l s

et
-u

ps
FA

LS
E

0
U

in
t3

2
18

-0
3

M
ai

nt
en

an
ce

 L
og

: 
D

at
e 

an
d 

Ti
m

e
SR

Al
l s

et
-u

ps
FA

LS
E

0
Ti

m
eO

fD
ay

18
-3

* 
In

pu
ts

 &
 O

u
tp

u
ts

18
-3

0
An

al
og

 I
np

ut
 X

42
/1

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
18

-3
1

An
al

og
 I

np
ut

 X
42

/3
0.

00
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

-3
In

t3
2

18
-3

2
An

al
og

 I
np

ut
 X

42
/5

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t3

2
18

-3
3

An
al

og
 O

ut
 X

42
/7

 [
V]

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t1

6
18

-3
4

An
al

og
 O

ut
 X

42
/9

 [
V]

0.
00

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
-3

In
t1

6
18

-3
5

An
al

og
 O

ut
 X

42
/1

1 
[V

]
0.

00
0 

N
/A

Al
l s

et
-u

ps
FA

LS
E

-3
In

t1
6

7
.2

.1
6

.
1

8
-*

*
 D

at
a 

R
ea

do
u

ts
 2

 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  107

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 249 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 281 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

20
-0

* 
Fe

ed
ba

ck
20

-0
0

Fe
ed

ba
ck

 1
 S

ou
rc

e
[2

] 
An

al
og

 in
pu

t 
54

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

20
-0

3
Fe

ed
ba

ck
 2

 S
ou

rc
e

[0
] 

N
o 

fu
nc

tio
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

20
-0

6
Fe

ed
ba

ck
 3

 S
ou

rc
e

[0
] 

N
o 

fu
nc

tio
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

20
-0

7
Fe

ed
ba

ck
 3

 C
on

ve
rs

io
n

[0
] 

Li
ne

ar
Al

l s
et

-u
ps

TR
U

E
-

-
20

-0
9

Fe
ed

ba
ck

 4
 S

ou
rc

e
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
20

-1
1

Fe
ed

ba
ck

 4
 S

ou
rc

e 
U

ni
t

nu
ll

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

20
-1

2
Re

fe
re

nc
e/

Fe
ed

ba
ck

 U
ni

t
nu

ll
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
20

-2
* 

Fe
ed

ba
ck

 &
 S

et
po

in
t

20
-2

0
Fe

ed
ba

ck
 F

un
ct

io
n

[4
] 

M
ax

im
um

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

20
-2

1
Se

tp
oi

nt
 1

0.
00

0 
Pr

oc
es

sC
tr

lU
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
20

-2
2

Se
tp

oi
nt

 2
0.

00
0 

Pr
oc

es
sC

tr
lU

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

20
-2

3
Se

tp
oi

nt
 3

0.
00

0 
Pr

oc
es

sC
tr

lU
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
20

-3
7*

 P
ID

 A
u

to
-t

u
n

in
g

20
-7

0
Cl

os
ed

-lo
op

 T
yp

e
Au

to
Al

l s
et

-u
ps

TR
U

E
-

-
20

-7
1

PI
D

 O
ut

pu
t 

Ch
an

ge
0.

10
Al

l s
et

-u
ps

TR
U

E
-

-
20

-7
2

M
in

im
um

 F
ee

db
ac

k 
Le

ve
l

0.
00

0 
U

se
r 

U
ni

ts
Al

l s
et

-u
ps

TR
U

E
-

-
20

-7
3

M
ax

im
um

 F
ee

db
ac

k 
Le

ve
l

0.
00

0 
U

se
r 

U
ni

ts
Al

l s
et

-u
ps

TR
U

E
-

-
20

-7
4

Tu
ni

ng
 M

od
e

N
or

m
al

Al
l s

et
-u

ps
TR

U
E

-
-

20
-7

5
PI

D
 A

ut
o-

tu
ni

ng
D

is
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
-

20
-8

* 
P

ID
 B

as
ic

 S
et

ti
n

gs
20

-8
1

PI
D

 N
or

m
al

/ 
In

ve
rs

e 
Co

nt
ro

l
[0

] 
N

or
m

al
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
20

-8
2

PI
D

 S
ta

rt
 S

pe
ed

 [
RP

M
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

20
-8

3
PI

D
 S

ta
rt

 S
pe

ed
 [

H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

20
-8

4
O

n 
Re

fe
re

nc
e 

Ba
nd

w
id

th
5 

%
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
20

-9
* 

P
ID

 C
on

tr
ol

le
r

20
-9

1
PI

D
 A

nt
i W

in
du

p
[1

] 
O

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
20

-9
3

PI
D

 P
ro

po
rt

io
na

l G
ai

n
0.

50
 N

/A
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

20
-9

4
PI

D
 I

nt
eg

ra
l T

im
e

20
.0

0 
s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
20

-9
5

PI
D

 D
iff

er
en

tia
tio

n 
Ti

m
e

0.
00

 s
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

20
-9

6
PI

D
 D

iff
. G

ai
n 

Li
m

it
5.

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

7
.2

.1
7

.
2

0
-*

*
 F

C
 C

lo
se

d-
lo

op
 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

108  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 250 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 282 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

21
-1

* 
Ex

t.
 C

L 
1

 R
ef

./
Fb

.
21

-1
0

Ex
t.

 1
 R

ef
./

Fe
ed

ba
ck

 U
ni

t
[0

]
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-1
1

Ex
t.

 1
 M

in
im

um
 R

ef
er

en
ce

0.
00

0 
Ex

tP
ID

1U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-1
2

Ex
t.

 1
 M

ax
im

um
 R

ef
er

en
ce

10
0.

00
0 

Ex
tP

ID
1U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-1

3
Ex

t.
 1

 R
ef

er
en

ce
 S

ou
rc

e
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-1
4

Ex
t.

 1
 F

ee
db

ac
k 

So
ur

ce
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-1
5

Ex
t.

 1
 S

et
po

in
t

0.
00

0 
Ex

tP
ID

1U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-1
7

Ex
t.

 1
 R

ef
er

en
ce

 [
U

ni
t]

0.
00

0 
Ex

tP
ID

1U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-1
8

Ex
t.

 1
 F

ee
db

ac
k 

[U
ni

t]
0.

00
0 

Ex
tP

ID
1U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-1

9
Ex

t.
 1

 O
ut

pu
t 

[%
]

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

21
-2

* 
Ex

t.
 C

L 
1

 P
ID

21
-2

0
Ex

t.
 1

 N
or

m
al

/I
nv

er
se

 C
on

tr
ol

[0
] 

N
or

m
al

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

21
-2

1
Ex

t.
 1

 P
ro

po
rt

io
na

l G
ai

n
0.

5
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

21
-2

2
Ex

t.
 1

 I
nt

eg
ra

l T
im

e
20

.0
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
21

-2
3

Ex
t.

 1
 D

iff
er

en
tia

tio
n 

Ti
m

e
0.

00
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t1

6
21

-2
4

Ex
t.

 1
 D

if.
 G

ai
n 

Li
m

it
5.

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

21
-3

* 
Ex

t.
 C

L 
2

 R
ef

./
Fb

.
21

-3
0

Ex
t.

 2
 R

ef
./

Fe
ed

ba
ck

 U
ni

t
[0

]
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-3
1

Ex
t.

 2
 M

in
im

um
 R

ef
er

en
ce

0.
00

0 
Ex

tP
ID

2U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-3
2

Ex
t.

 2
 M

ax
im

um
 R

ef
er

en
ce

10
0.

00
0 

Ex
tP

ID
2U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-3

3
Ex

t.
 2

 R
ef

er
en

ce
 S

ou
rc

e
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-3
4

Ex
t.

 2
 F

ee
db

ac
k 

So
ur

ce
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-3
5

Ex
t.

 2
 S

et
po

in
t

0.
00

0 
Ex

tP
ID

2U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-3
7

Ex
t.

 2
 R

ef
er

en
ce

 [
U

ni
t]

0.
00

0 
Ex

tP
ID

2U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-3
8

Ex
t.

 2
 F

ee
db

ac
k 

[U
ni

t]
0.

00
0 

Ex
tP

ID
2U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-3

9
Ex

t.
 2

 O
ut

pu
t 

[%
]

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

21
-4

* 
Ex

t.
 C

L 
2

 P
ID

21
-4

0
Ex

t.
 2

 N
or

m
al

/I
nv

er
se

 C
on

tr
ol

[0
] 

N
or

m
al

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

21
-4

1
Ex

t.
 2

 P
ro

po
rt

io
na

l G
ai

n
0.

5
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

21
-4

2
Ex

t.
 2

 I
nt

eg
ra

l T
im

e
20

.0
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
21

-4
3

Ex
t.

 2
 D

iff
er

en
tia

tio
n 

Ti
m

e
0.

00
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t1

6
21

-4
4

Ex
t.

 2
 D

if.
 G

ai
n 

Li
m

it
5.

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

21
-5

* 
Ex

t.
 C

L 
3

 R
ef

./
Fb

.
21

-5
0

Ex
t.

 3
 R

ef
./

Fe
ed

ba
ck

 U
ni

t
[0

]
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-5
1

Ex
t.

 3
 M

in
im

um
 R

ef
er

en
ce

0.
00

0 
Ex

tP
ID

3U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-5
2

Ex
t.

 3
 M

ax
im

um
 R

ef
er

en
ce

10
0.

00
0 

Ex
tP

ID
3U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-5

3
Ex

t.
 3

 R
ef

er
en

ce
 S

ou
rc

e
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-5
4

Ex
t.

 3
 F

ee
db

ac
k 

So
ur

ce
[0

] 
N

o 
fu

nc
tio

n
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
21

-5
5

Ex
t.

 3
 S

et
po

in
t

0.
00

0 
Ex

tP
ID

3U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-5
7

Ex
t.

 3
 R

ef
er

en
ce

 [
U

ni
t]

0.
00

0 
Ex

tP
ID

3U
ni

t
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
21

-5
8

Ex
t.

 3
 F

ee
db

ac
k 

[U
ni

t]
0.

00
0 

Ex
tP

ID
3U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

21
-5

9
Ex

t.
 3

 O
ut

pu
t 

[%
]

0 
%

Al
l s

et
-u

ps
TR

U
E

0
In

t3
2

7
.2

.1
8

.
2

1
-*

*
 E

xt
. C

lo
se

d-
lo

op
 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  109

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 251 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 283 of 2457



Pa
r.

 N
o.

#
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
FC

 3
02

on
ly

Ch
an

ge
 d

ur
in

g
op

er
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

21
-6

* 
Ex

t.
 C

L 
3

 P
ID

21
-6

0
Ex

t.
 3

 N
or

m
al

/I
nv

er
se

 C
on

tr
ol

[0
] 

N
or

m
al

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

21
-6

1
Ex

t.
 3

 P
ro

po
rt

io
na

l G
ai

n
0.

5
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t1
6

21
-6

2
Ex

t.
 3

 I
nt

eg
ra

l T
im

e
20

.0
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
21

-6
3

Ex
t.

 3
 D

iff
er

en
tia

tio
n 

Ti
m

e
0.

00
 s

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t1

6
21

-6
4

Ex
t.

 3
 D

if.
 G

ai
n 

Li
m

it
5.

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

110  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 252 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 284 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

22
-0

* 
M

is
ce

lla
n

eo
u

s
22

-0
0

Ex
te

rn
al

 I
nt

er
lo

ck
 D

el
ay

0 
s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-2
* 

N
o-

Fl
ow

 D
et

ec
ti

on
22

-2
0

Lo
w

 P
ow

er
 A

ut
o 

Se
t-

up
[0

] 
O

ff
Al

l s
et

-u
ps

FA
LS

E
-

U
in

t8
22

-2
1

Lo
w

 P
ow

er
 D

et
ec

tio
n

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
22

-2
2

Lo
w

 S
pe

ed
 D

et
ec

tio
n

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
22

-2
3

N
o-

Fl
ow

 F
un

ct
io

n
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
22

-2
4

N
o-

Fl
ow

 D
el

ay
10

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

22
-2

6
D

ry
 P

um
p 

Fu
nc

tio
n

[0
] 

O
ff

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

22
-2

7
D

ry
 P

um
p 

D
el

ay
10

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

22
-3

* 
N

o-
Fl

ow
 P

ow
er

 T
u

n
in

g
22

-3
0

N
o-

Fl
ow

 P
ow

er
0.

00
 k

W
Al

l s
et

-u
ps

TR
U

E
1

U
in

t3
2

22
-3

1
Po

w
er

 C
or

re
ct

io
n 

Fa
ct

or
10

0 
%

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-3
2

Lo
w

 S
pe

ed
 [

RP
M

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
22

-3
3

Lo
w

 S
pe

ed
 [

H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

22
-3

4
Lo

w
 S

pe
ed

 P
ow

er
 [

kW
]

SR
Al

l s
et

-u
ps

TR
U

E
1

U
in

t3
2

22
-3

5
Lo

w
 S

pe
ed

 P
ow

er
 [

H
P]

SR
Al

l s
et

-u
ps

TR
U

E
-2

U
in

t3
2

22
-3

6
H

ig
h 

Sp
ee

d 
[R

PM
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

22
-3

7
H

ig
h 

Sp
ee

d 
[H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
22

-3
8

H
ig

h 
Sp

ee
d 

Po
w

er
 [

kW
]

SR
Al

l s
et

-u
ps

TR
U

E
1

U
in

t3
2

22
-3

9
H

ig
h 

Sp
ee

d 
Po

w
er

 [
H

P]
SR

Al
l s

et
-u

ps
TR

U
E

-2
U

in
t3

2
22

-4
* 

Sl
ee

p 
M

od
e

22
-4

0
M

in
im

um
 R

un
 T

im
e

60
 s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-4
1

M
in

im
um

 S
le

ep
 T

im
e

30
 s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-4
2

W
ak

e-
up

 S
pe

ed
 [

RP
M

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
22

-4
3

W
ak

e-
up

 S
pe

ed
 [

H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

22
-4

4
W

ak
e-

up
 R

ef
./

FB
 D

iff
er

en
ce

10
 %

Al
l s

et
-u

ps
TR

U
E

0
In

t8
22

-4
5

Se
tp

oi
nt

 B
oo

st
0 

%
Al

l s
et

-u
ps

TR
U

E
0

In
t8

22
-4

6
M

ax
im

um
 B

oo
st

 T
im

e
60

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

22
-5

* 
En

d 
of

 C
u

rv
e

22
-5

0
En

d 
of

 C
ur

ve
 F

un
ct

io
n

[0
] 

O
ff

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

22
-5

1
En

d 
of

 C
ur

ve
 D

el
ay

10
 s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-6
* 

B
ro

ke
n

 B
el

t 
D

et
ec

ti
on

22
-6

0
Br

ok
en

 B
el

t 
Fu

nc
tio

n
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
22

-6
1

Br
ok

en
 B

el
t 

To
rq

ue
10

 %
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
22

-6
2

Br
ok

en
 B

el
t 

D
el

ay
10

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

22
-7

* 
Sh

or
t 

C
yc

le
 P

ro
te

ct
io

n
22

-7
5

Sh
or

t 
Cy

cl
e 

Pr
ot

ec
tio

n
[0

] 
D

is
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

22
-7

6
In

te
rv

al
 b

et
w

ee
n 

St
ar

ts
st

ar
t_

to
_s

ta
rt

_m
in

_o
n_

tim
e 

(P
22

77
)

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
22

-7
7

M
in

im
um

 R
un

 T
im

e
0 

s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

7
.2

.1
9

.
2

2
-*

*
 A

pp
lic

at
io

n
 F

u
n

ct
io

n
s 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  111

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 253 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 285 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

2
2

-8
*

 F
lo

w
 C

om
pe

n
sa

ti
on

22
-8

0
Fl

ow
 C

om
pe

ns
at

io
n

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
22

-8
1

Sq
ua

re
-li

ne
ar

 C
ur

ve
 A

pp
ro

xi
m

at
io

n
10

0 
%

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

22
-8

2
W

or
k 

Po
in

t 
Ca

lc
ul

at
io

n
[0

] 
D

is
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

22
-8

3
Sp

ee
d 

at
 N

o-
Fl

ow
 [

RP
M

]
SR

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
22

-8
4

Sp
ee

d 
at

 N
o-

Fl
ow

 [
H

z]
SR

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
22

-8
5

Sp
ee

d 
at

 D
es

ig
n 

Po
in

t 
[R

PM
]

SR
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

22
-8

6
Sp

ee
d 

at
 D

es
ig

n 
Po

in
t 

[H
z]

SR
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

22
-8

7
Pr

es
su

re
 a

t 
N

o-
Fl

ow
 S

pe
ed

0.
00

0 
R
ef

er
en

ce
Fe

ed
ba

ck
U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

22
-8

8
Pr

es
su

re
 a

t 
Ra

te
d 

Sp
ee

d
99

99
99

.9
99

 R
ef

er
en

ce
Fe

ed
ba

ck
U

ni
t

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

22
-8

9
Fl

ow
 a

t 
D

es
ig

n 
Po

in
t

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
22

-9
0

Fl
ow

 a
t 

R
at

ed
 S

pe
ed

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

112  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 254 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 286 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

23
-0

* 
Ti

m
ed

 A
ct

io
n

s

23
-0

0
O

N
 T

im
e

SR
2 

se
t-

up
s

TR
U

E
0

Ti
m

eO
fD

ay
-

W
oD

at
e

23
-0

1
O

N
 A

ct
io

n
[0

] 
D

is
ab

le
d

2 
se

t-
up

s
TR

U
E

-
U

in
t8

23
-0

2
O

FF
 T

im
e

SR
2 

se
t-

up
s

TR
U

E
0

Ti
m

eO
fD

ay
-

W
oD

at
e

23
-0

3
O

FF
 A

ct
io

n
[0

] 
D

is
ab

le
d

2 
se

t-
up

s
TR

U
E

-
U

in
t8

23
-0

4
O

cc
ur

re
nc

e
[0

] 
Al

l d
ay

s
2 

se
t-

up
s

TR
U

E
-

U
in

t8
23

-1
* 

M
ai

n
te

n
an

ce
23

-1
0

M
ai

nt
en

an
ce

 I
te

m
[1

] 
M

ot
or

 b
ea

rin
gs

1 
se

t-
up

TR
U

E
-

U
in

t8
23

-1
1

M
ai

nt
en

an
ce

 A
ct

io
n

[1
] 

Lu
br

ic
at

e
1 

se
t-

up
TR

U
E

-
U

in
t8

23
-1

2
M

ai
nt

en
an

ce
 T

im
e 

Ba
se

[0
] 

D
is

ab
le

d
1 

se
t-

up
TR

U
E

-
U

in
t8

23
-1

3
M

ai
nt

en
an

ce
 T

im
e 

In
te

rv
al

1 
h

1 
se

t-
up

TR
U

E
74

U
in

t3
2

23
-1

4
M

ai
nt

en
an

ce
 D

at
e 

an
d 

Ti
m

e
SR

1 
se

t-
up

TR
U

E
0

Ti
m

eO
fD

ay
23

-1
* 

M
ai

n
te

n
an

ce
 R

es
et

23
-1

5
Re

se
t 

M
ai

nt
en

an
ce

 W
or

d
[0

] 
D

o 
no

t 
re

se
t

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

23
-5

* 
En

er
gy

 L
og

23
-5

0
En

er
gy

 L
og

 R
es

ol
ut

io
n

[5
] 

La
st

 2
4 

H
ou

rs
2 

se
t-

up
s

TR
U

E
-

U
in

t8
23

-5
1

Pe
rio

d 
St

ar
t

SR
2 

se
t-

up
s

TR
U

E
0

Ti
m

eO
fD

ay
23

-5
3

En
er

gy
 L

og
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
23

-5
4

Re
se

t 
En

er
gy

 L
og

[0
] 

D
o 

no
t 

re
se

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
23

-6
* 

Tr
en

di
n

g
23

-6
0

Tr
en

d 
Va

ria
bl

e
[0

] 
Po

w
er

 [
kW

]
2 

se
t-

up
s

TR
U

E
-

U
in

t8
23

-6
1

Co
nt

in
uo

us
 B

in
 D

at
a

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t3
2

23
-6

2
Ti

m
ed

 B
in

 D
at

a
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t3

2
23

-6
3

Ti
m

ed
 P

er
io

d 
St

ar
t

SR
2 

se
t-

up
s

TR
U

E
0

Ti
m

eO
fD

ay
23

-6
4

Ti
m

ed
 P

er
io

d 
St

op
SR

2 
se

t-
up

s
TR

U
E

0
Ti

m
eO

fD
ay

23
-6

5
M

in
im

um
 B

in
 V

al
ue

SR
2 

se
t-

up
s

TR
U

E
0

U
in

t8
23

-6
6

Re
se

t 
Co

nt
in

uo
us

 B
in

 D
at

a
[0

] 
D

o 
no

t 
re

se
t

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

23
-6

7
Re

se
t 

Ti
m

ed
 B

in
 D

at
a

[0
] 

D
o 

no
t 

re
se

t
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
23

-8
* 

P
ay

ba
ck

 C
ou

n
te

r
23

-8
0

Po
w

er
 R

ef
er

en
ce

 F
ac

to
r

10
0 

%
2 

se
t-

up
s

TR
U

E
0

U
in

t8
23

-8
1

En
er

gy
 C

os
t

1.
00

 N
/A

2 
se

t-
up

s
TR

U
E

-2
U

in
t3

2
23

-8
2

In
ve

st
m

en
t

0 
N

/A
2 

se
t-

up
s

TR
U

E
0

U
in

t3
2

23
-8

3
En

er
gy

 S
av

in
gs

0 
kW

h
Al

l s
et

-u
ps

TR
U

E
75

In
t3

2
23

-8
4

Co
st

 S
av

in
gs

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

In
t3

2

7
.2

.2
0

.
2

3
-*

*
 T

im
ed

 A
ct

io
n

s 

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  113

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 255 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 287 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

25
-0

* 
Sy

st
em

 S
et

ti
n

gs
25

-0
0

Ca
sc

ad
e 

Co
nt

ro
lle

r
[0

] 
D

is
ab

le
d

2 
se

t-
up

s
FA

LS
E

-
U

in
t8

25
-0

2
M

ot
or

 S
ta

rt
[0

] 
D

ire
ct

 o
n 

Li
ne

2 
se

t-
up

s
FA

LS
E

-
U

in
t8

25
-0

4
Pu

m
p 

Cy
cl

in
g

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
25

-0
5

Fi
xe

d 
Le

ad
 P

um
p

[1
] 

Ye
s

2 
se

t-
up

s
FA

LS
E

-
U

in
t8

25
-0

6
N

um
be

r 
of

 P
um

ps
2 

N
/A

2 
se

t-
up

s
FA

LS
E

0
U

in
t8

25
-2

* 
B

an
dw

id
th

 S
et

ti
n

gs
25

-2
0

St
ag

in
g 

Ba
nd

w
id

th
10

 %
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
25

-2
1

O
ve

rr
id

e 
Ba

nd
w

id
th

10
0 

%
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
25

-2
2

Fi
xe

d 
Sp

ee
d 

Ba
nd

w
id

th
ca

sc
o_

st
ag

in
g_

ba
nd

w
id

th
 (

P2
52

0)
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
25

-2
3

SB
W

 S
ta

gi
ng

 D
el

ay
15

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

25
-2

4
SB

W
 D

e-
st

ag
in

g 
D

el
ay

15
 s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
25

-2
5

O
BW

 T
im

e
10

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

25
-2

6
D

es
ta

ge
 A

t 
N

o-
Fl

ow
[0

] 
D

is
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-2

7
St

ag
e 

Fu
nc

tio
n

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-2

8
St

ag
e 

Fu
nc

tio
n 

Ti
m

e
15

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

25
-2

9
D

es
ta

ge
 F

un
ct

io
n

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-3

0
D

es
ta

ge
 F

un
ct

io
n 

Ti
m

e
15

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

25
-4

* 
St

ag
in

g 
Se

tt
in

gs
25

-4
0

Ra
m

p-
do

w
n 

D
el

ay
10

.0
 s

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
25

-4
1

Ra
m

p-
up

 D
el

ay
2.

0 
s

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
25

-4
2

St
ag

in
g 

Th
re

sh
ol

d
SR

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

25
-4

3
D

e-
st

ag
in

g 
Th

re
sh

ol
d

SR
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
25

-4
4

St
ag

in
g 

Sp
ee

d 
[R

PM
]

0 
RP

M
Al

l s
et

-u
ps

TR
U

E
67

U
in

t1
6

25
-4

5
St

ag
in

g 
Sp

ee
d 

[H
z]

0.
0 

H
z

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
25

-4
6

D
e-

st
ag

in
g 

Sp
ee

d 
[R

PM
]

0 
R
PM

Al
l s

et
-u

ps
TR

U
E

67
U

in
t1

6
25

-4
7

D
e-

st
ag

in
g 

Sp
ee

d 
[H

z]
0.

0 
H

z
Al

l s
et

-u
ps

TR
U

E
-1

U
in

t1
6

2
5

-5
*

 A
lt

er
n

at
io

n
 S

et
ti

n
gs

25
-5

0
Le

ad
 P

um
p 

Al
te

rn
at

io
n

[0
] 

O
ff

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-5

1
Al

te
rn

at
io

n 
Ev

en
t

[0
] 

Ex
te

rn
al

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-5

2
Al

te
rn

at
io

n 
Ti

m
e 

In
te

rv
al

24
 h

Al
l s

et
-u

ps
TR

U
E

74
U

in
t1

6
25

-5
3

Al
te

rn
at

io
n 

Ti
m

er
 V

al
ue

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

Vi
sS

tr
[7

]

25
-5

4
Al

te
rn

at
io

n 
Pr

ed
ef

in
ed

 T
im

e
SR

Al
l s

et
-u

ps
TR

U
E

0
Ti

m
eO

fD
ay

-
W

oD
at

e
25

-5
5

Al
te

rn
at

e 
if 

Lo
ad

 <
 5

0%
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
25

-5
6

St
ag

in
g 

M
od

e 
at

 A
lte

rn
at

io
n

[0
] 

Sl
ow

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-5

8
R
un

 N
ex

t 
Pu

m
p 

D
el

ay
0.

1 
s

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6
25

-5
9

Ru
n-

on
 L

in
e 

D
el

ay
0.

5 
s

Al
l s

et
-u

ps
TR

U
E

-1
U

in
t1

6

7
.2

.2
1

.
2

5
-*

*
 C

as
ca

de
 C

on
tr

ol
le

r 

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

114  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 256 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 288 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

25
-8

* 
St

at
u

s
25

-8
0

Ca
sc

ad
e 

St
at

us
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
Vi

sS
tr

[2
5]

25
-8

1
Pu

m
p 

St
at

us
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
Vi

sS
tr

[2
5]

25
-8

2
Le

ad
 P

um
p

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
0

U
in

t8
25

-8
3

R
el

ay
 S

ta
tu

s
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
Vi

sS
tr

[4
]

25
-8

4
Pu

m
p 

O
N

 T
im

e
0 

h
Al

l s
et

-u
ps

TR
U

E
74

U
in

t3
2

25
-8

5
R
el

ay
 O

N
 T

im
e

0 
h

Al
l s

et
-u

ps
TR

U
E

74
U

in
t3

2
25

-8
6

R
es

et
 R

el
ay

 C
ou

nt
er

s
[0

] 
D

o 
no

t 
re

se
t

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

25
-9

* 
Se

rv
ic

e
25

-9
0

Pu
m

p 
In

te
rlo

ck
[0

] 
O

ff
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
25

-9
1

M
an

ua
l A

lte
rn

at
io

n
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

0
U

in
t8

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  115

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 257 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 289 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g

op
er

at
io

n
Co

nv
er

-
si

on
 in

de
x

Ty
pe

26
-0

* 
A

n
al

og
 I

/O
 M

od
e

26
-0

0
Te

rm
in

al
 X

42
/1

 M
od

e
[1

] 
Vo

lta
ge

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-0

1
Te

rm
in

al
 X

42
/3

 M
od

e
[1

] 
Vo

lta
ge

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-0

2
Te

rm
in

al
 X

42
/5

 M
od

e
[1

] 
Vo

lta
ge

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-1

* 
A

n
al

og
 I

n
pu

t 
X

42
/1

26
-1

0
Te

rm
in

al
 X

42
/1

 L
ow

 V
ol

ta
ge

0.
07

 V
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
26

-1
1

Te
rm

in
al

 X
42

/1
 H

ig
h 

Vo
lta

ge
10

.0
0 

V
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
26

-1
4

Te
rm

. X
42

/1
 L

ow
 R

ef
./

Fe
ed

b.
 V

al
ue

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
26

-1
5

Te
rm

. X
42

/1
 H

ig
h 

R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
26

-1
6

Te
rm

. X
42

/1
 F

ilt
er

 T
im

e 
Co

ns
ta

nt
0.

00
1 

s
Al

l s
et

-u
ps

TR
U

E
-3

U
in

t1
6

26
-1

7
Te

rm
. X

42
/1

 L
iv

e 
Ze

ro
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
26

-2
* 

A
n

al
og

 I
n

pu
t 

X
42

/3
26

-2
0

Te
rm

in
al

 X
42

/3
 L

ow
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-2

1
Te

rm
in

al
 X

42
/3

 H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-2

4
Te

rm
. X

42
/3

 L
ow

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

26
-2

5
Te

rm
. X

42
/3

 H
ig

h 
R
ef

./
Fe

ed
b.

 V
al

ue
10

0.
00

0 
N

/A
Al

l s
et

-u
ps

TR
U

E
-3

In
t3

2
26

-2
6

Te
rm

. X
42

/3
 F

ilt
er

 T
im

e 
Co

ns
ta

nt
0.

00
1 

s
Al

l s
et

-u
ps

TR
U

E
-3

U
in

t1
6

26
-2

7
Te

rm
. X

42
/3

 L
iv

e 
Ze

ro
[1

] 
En

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
26

-3
* 

A
n

al
og

 I
n

pu
t 

X
42

/5
26

-3
0

Te
rm

in
al

 X
42

/5
 L

ow
 V

ol
ta

ge
0.

07
 V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-3

1
Te

rm
in

al
 X

42
/5

 H
ig

h 
Vo

lta
ge

10
.0

0 
V

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-3

4
Te

rm
. X

42
/5

 L
ow

 R
ef

./
Fe

ed
b.

 V
al

ue
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

26
-3

5
Te

rm
. X

42
/5

 H
ig

h 
R

ef
./

Fe
ed

b.
 V

al
ue

10
0.

00
0 

N
/A

Al
l s

et
-u

ps
TR

U
E

-3
In

t3
2

26
-3

6
Te

rm
. X

42
/5

 F
ilt

er
 T

im
e 

Co
ns

ta
nt

0.
00

1 
s

Al
l s

et
-u

ps
TR

U
E

-3
U

in
t1

6
26

-3
7

Te
rm

. X
42

/5
 L

iv
e 

Ze
ro

[1
] 

En
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-4

* 
A

n
al

og
 O

u
tp

u
t 

X
42

/7
26

-4
0

Te
rm

in
al

 X
42

/7
 O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-4

1
Te

rm
in

al
 X

42
/7

 M
in

. S
ca

le
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-4

2
Te

rm
in

al
 X

42
/7

 M
ax

. S
ca

le
10

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
26

-4
3

Te
rm

in
al

 X
42

/7
 O

ut
pu

t 
Bu

s 
Co

nt
ro

l
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
N

2
26

-4
4

Te
rm

in
al

 X
42

/7
 O

ut
pu

t 
Ti

m
eo

ut
 P

re
se

t
0.

00
 %

1 
se

t-
up

TR
U

E
-2

U
in

t1
6

26
-5

* 
A

n
al

og
 O

u
tp

u
t 

X
42

/9
26

-5
0

Te
rm

in
al

 X
42

/9
 O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-5

1
Te

rm
in

al
 X

42
/9

 M
in

. S
ca

le
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-5

2
Te

rm
in

al
 X

42
/9

 M
ax

. S
ca

le
10

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
26

-5
3

Te
rm

in
al

 X
42

/9
 O

ut
pu

t 
Bu

s 
Co

nt
ro

l
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
N

2
26

-5
4

Te
rm

in
al

 X
42

/9
 O

ut
pu

t 
Ti

m
eo

ut
 P

re
se

t
0.

00
 %

1 
se

t-
up

TR
U

E
-2

U
in

t1
6

26
-6

* 
A

n
al

og
 O

u
tp

u
t 

X
42

/1
1

26
-6

0
Te

rm
in

al
 X

42
/1

1 
O

ut
pu

t
[0

] 
N

o 
op

er
at

io
n

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

26
-6

1
Te

rm
in

al
 X

42
/1

1 
M

in
. 
Sc

al
e

0.
00

 %
Al

l s
et

-u
ps

TR
U

E
-2

In
t1

6
26

-6
2

Te
rm

in
al

 X
42

/1
1 

M
ax

. 
Sc

al
e

10
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
In

t1
6

26
-6

3
Te

rm
in

al
 X

42
/1

1 
O

ut
pu

t 
Bu

s 
Co

nt
ro

l
0.

00
 %

Al
l s

et
-u

ps
TR

U
E

-2
N

2
26

-6
4

Te
rm

in
al

 X
42

/1
1 

O
ut

pu
t 

Ti
m

eo
ut

 P
re

se
t

0.
00

 %
1 

se
t-

up
TR

U
E

-2
U

in
t1

6

7
.2

.2
2

.
2

6
-*

*
 A

n
al

og
 I

/O
 O

pt
io

n
 M

C
B

 1
0

9

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

116  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 258 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 290 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g

op
er

at
io

n
Co

nv
er

-
si

on
 in

de
x

Ty
pe

29
-0

* 
P

ip
e 

Fi
ll

29
-0

0
Pi

pe
 F

ill
 E

na
bl

e
D

is
ab

le
d

Al
l s

et
-u

ps
TR

U
E

-
-

29
-0

1
Pi

pe
 F

ill
 S

pe
ed

 [
RP

M
]

M
ot

or
 S

pe
ed

 L
ow

 L
im

it
Al

l s
et

-u
ps

TR
U

E
-

-
29

-0
2

Pi
pe

 F
ill

 S
pe

ed
 [

H
z]

M
ot

or
 S

pe
ed

 L
ow

 L
im

it
Al

l s
et

-u
ps

TR
U

E
-

-
29

-0
3

Pi
pe

 F
ill

 T
im

e
0

Al
l s

et
-u

ps
TR

U
E

-
-

29
-0

4
Pi

pe
 F

ill
 R

at
e

-
Al

l s
et

-u
ps

TR
U

E
-

-
29

-0
5

Fi
lle

d 
Se

tp
oi

nt
0

Al
l s

et
-u

ps
TR

U
E

-
-

7
.2

.2
3

.
2

9
-*

*
 W

at
er

 A
pp

lic
at

io
n

 F
u

n
ct

io
n

s

VLT  AQUA Drive
Instruction Manual

7. How to program the adjustable frequency
drive

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  117

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 259 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 291 of 2457



Pa
r.

 N
o.

 #
Pa

ra
m

et
er

 d
es

cr
ip

tio
n

D
ef

au
lt 

va
lu

e
4 

se
t-

up
Ch

an
ge

 d
ur

in
g 

op
er

-
at

io
n

Co
nv

er
-

si
on

 in
de

x
Ty

pe

31
-0

0
By

pa
ss

 M
od

e
[0

] 
D

riv
e

Al
l s

et
-u

ps
TR

U
E

-
U

in
t8

31
-0

1
By

pa
ss

 S
ta

rt
 T

im
e 

D
el

ay
30

 s
Al

l s
et

-u
ps

TR
U

E
0

U
in

t1
6

31
-0

2
By

pa
ss

 T
rip

 T
im

e 
D

el
ay

0 
s

Al
l s

et
-u

ps
TR

U
E

0
U

in
t1

6
31

-0
3

Te
st

 M
od

e 
Ac

tiv
at

io
n

[0
] 

D
is

ab
le

d
Al

l s
et

-u
ps

TR
U

E
-

U
in

t8
31

-1
0

By
pa

ss
 S

ta
tu

s 
W

or
d

0 
N

/A
Al

l s
et

-u
ps

FA
LS

E
0

V2
31

-1
1

By
pa

ss
 R

un
ni

ng
 H

ou
rs

0 
h

Al
l s

et
-u

ps
FA

LS
E

74
U

in
t3

2
31

-1
9

Re
m

ot
e 

By
pa

ss
 A

ct
iv

at
io

n
[0

] 
D

is
ab

le
d

2 
se

t-
up

s
TR

U
E

-
U

in
t8

7
.2

.2
4

.
3

1
-*

*
 B

yp
as

s 
O

pt
io

n

7. How to program the adjustable frequency
drive

VLT  AQUA Drive
Instruction Manual

118  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

7

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 260 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 292 of 2457



8. Troubleshooting

8.1. Alarms and warnings

A warning or an alarm is signaled by the relevant LED on the front of the adjustable frequency
drive, indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances, oper-
ation of the motor may still be continued. Warning messages may be critical, but are not
necessarily so.

In the event of an alarm, the adjustable frequency drive will have tripped. Alarms must be reset
to restart operation once their cause has been rectified. This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional serial communication bus.

4. When resetting automatically using the [Auto Reset] function, which is a default setting
for VLT AQUA Drive, see par. 14-20 Reset Mode in VLT AQUA Drive Programming
Guide.

NOTE
After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND
ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or that the
alarm is trip-locked (see also the table on following page).

Alarms that are trip-locked offer additional protection; this means that the line supply must be
switched off before the alarm can be reset. After being switched back on, the adjustable frequency
drive is no longer blocked and may be reset as described above, once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in parameter
14-20 (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means
that either a warning occurs before an alarm, or that it can be specified whether it is a warning
or an alarm that is to be displayed for a given fault.

This is possible, for instance, in parameter 1-90 Motor Thermal Protection. After an alarm or trip,
the motor carries on coasting, and the alarm and warning flash on the adjustable frequency drive.
Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warn-
ing

Alarm/Trip Alarm/Trip Lock Parameter Refer-
ence

1 10 Volts low X
2 Live zero error (X) (X)  6-01
3 No motor (X) 1-80
4 Line phase loss (X) (X) (X) 14-12
5 DC link voltage high X
6 DC link voltage low X    
7 DC overvoltage X X
8 DC undervoltage X X   
9 Inverter overloaded X X
10 Motor ETR overtemperature (X) (X)  1-90
11 Motor thermistor overtemperature (X) (X) 1-90
12 Torque limit X X   
13 Overcurrent X X X
14 Ground fault X X X  
15 Hardware mismatch X X
16 Short Circuit  X X  
17 Control word timeout (X) (X) 8-04
25 Brake resistor short-circuited X    
26 Brake resistor power limit (X) (X) 2-13
27 Brake chopper short-circuited X X   
28 Brake check (X) (X) 2-15
29 Power board overtemp. X X X  
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Soft-charge fault  X X  
34 Serial communication bus fault X X
38 Internal fault  X X  
47 24 V supply low X X X
48 1.8 V supply low  X X  
50 AMA calibration failed X
51 AMA check Unom and Inom  X   
52 AMA low Inom X
53 AMA motor too big  X   
54 AMA motor too small X
55 AMA parameter out of range  X   
56 AMA interrupted by user X
57 AMA timeout  X   
58 AMA internal fault X X
59 Current limit X    
61 Tracking Error (X) (X) 4-30
62 Output Frequency at Maximum Limit X    
64 Voltage Limit X
65 Control Board Overtemperature X X X  
66 Heatsink Temperature Low X
67 Option Configuration Has Changed  X   
68 Safe Stop Activated X
80 Drive Initialized to Default Value  X   

 8.1: Alarm/Warning code list

(X) Dependent on parameter

8. Troubleshooting
VLT  AQUA Drive
Instruction Manual

120  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

8

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 262 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 294 of 2457



LED indication
Warning yellow
Alarm flashing red

Trip-locked yellow and red

Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word Warning Word Extended Status

Word
0 00000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Ground Fault Ground Fault Start CW/CCW
3 00000008 8 Ctrl.Card Temp Ctrl.Card Temp Slow-down
4 00000010 16 Ctrl. Word TO Ctrl. Word TO Catch Up
5 00000020 32 Overcurrent Overcurrent Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over Motor Th Over Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld. Inverter Overld. Output Freq High
10 00000400 1024 DC Undervolt DC Undervolt Output Freq Low
11 00000800 2048 DC Overvolt DC Overvolt Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Soft-charge fault DC Voltage High Braking
14 00004000 16384 Line ph. Loss Line ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK No Motor OVC Active
16 00010000 65536 Live Zero Error Live Zero Error  
17 00020000 131072 Internal Fault 10 V Low
18 00040000 262144 Brake Overload Brake Overload  
19 00080000 524288 U-phase Loss Brake Resistor
20 00100000 1048576 V-phase Loss Brake IGBT  
21 00200000 2097152 W-phase Loss Speed Limit
22 00400000 4194304 Ser. com. bus

fault
Ser. com. bus fault  

23 00800000 8388608 24 V Supply Low 24 V Supply Low
24 01000000 16777216 Line Failure Line Failure  
25 02000000 33554432 1.8 V Supply Low Current Limit
26 04000000 67108864 Brake Resistor Low Temp  
27 08000000 134217728 Brake IGBT Voltage Limit
28 10000000 268435456 Option Change Unused  
29 20000000 536870912 Drive Initialized Unused
30 40000000 1073741824 Safe Stop Unused  

 8.2: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out for diagnosis via
serial bus or optional serial communication bus. See also par. 16-90, 16-92, and 16-94.

8.1.1.

WARNING 1
10 Volts low:
The 10 V voltage from terminal 50 on the con-
trol card is below 10 V.
Remove some of the load from terminal 50, as
the 10 V supply is overloaded. Max. 15 mA or
minimum 590 ohm.

WARNING/ALARM 2
Live zero error:
The signal on terminal 53 or 54 is less than
50% of the value set in par. 6-10, 6-12, 6-20
or 6-22, respectively.
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WARNING/ALARM 3
No motor:
No motor has been connected to the output of
the adjustable frequency drive.

WARNING/ALARM 4
Line phase loss:
A phase is missing on the supply side, or the
line voltage imbalance is too high.
This message also appears in case of a fault
in the input rectifier on the adjustable fre-
quency drive.
Check the supply voltage and supply currents
to the adjustable frequency drive.

WARNING 5
DC link voltage high:
The intermediate circuit voltage (DC) is higher
than the overvoltage limit of the control sys-
tem. The adjustable frequency drive is still
active.

WARNING 6
DC link voltage low
The intermediate circuit voltage (DC) is below
the undervoltage limit of the control system.
The adjustable frequency drive is still active.

WARNING/ALARM 7
DC overvoltage:
If the intermediate circuit voltage exceeds the
limit, the adjustable frequency drive trips after
a given period of time.
Possible corrections:

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10

Increase par. 14-26

Connect a brake resistor. Extend the ramp
time

Alarm/warning limits:  
Voltage
ranges

3 x
200-240
V

3 x
380-480
V

3 x
525-600 V

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage
warning low

205 410 585

Voltage
warning high
(w/o brake -
w/brake)

390/405 810/840 943/965

Overvoltage 410 855 975

The voltages stated are the intermediate circuit
voltages of the adjustable frequency drive with
a tolerance of ± 5%. The corresponding line
voltage is the intermediate circuit voltage (DC
link) divided by 1.35.

WARNING/ALARM 8
DC undervoltage:
If the intermediate circuit voltage (DC) drops
below the “voltage warning low” limit (see ta-
ble above), the adjustable frequency drive
checks if 24 V backup supply is connected.
If no 24 V backup supply is connected, the
adjustable frequency drive trips after a given
period of time, depending on the unit.
To check whether the supply voltage matches
the adjustable frequency drive, see Specifica-
tions.

WARNING/ALARM 9
Inverter overloaded:
The adjustable frequency drive is about to cut
out because of an overload (too high current
for too long). The counter for electronic, ther-
mal inverter protection gives a warning at
98% and trips at 100%, while giving an alarm.
Reset cannot be performed before counter is
below 90%.
The fault is that the adjustable frequency
drive is overloaded by more than 100% for too
long.

WARNING/ALARM 10
Motor ETR overtemperature:
According to the electronic thermal protection
(ETR), the motor is too hot. It can be chosen
if the adjustable frequency drive is to give a
warning or an alarm when the counter rea-
ches 100% in par. 1-90. The fault is that the

8. Troubleshooting
VLT  AQUA Drive
Instruction Manual

122  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

8

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 264 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 296 of 2457



motor is overloaded by more than 100% for
too long. Check that the motor par. 1-24 is set
correctly.

WARNING/ALARM 11
Motor thermistor overtemp.:
The thermistor or the thermistor connection is
disconnected. Decide whether the adjustable
frequency drive is to give a warning or an
alarm when the counter reaches 100% in par.
1-90. Make sure the thermistor is connected
correctly between terminal 53 or 54 (analog
voltage input) and terminal 50 (+10 V supply),
or between terminal 18 or 19 (digital input
PNP only) and terminal 50. If a KTY sensor is
used, check for correct connection between
terminal 54 and 55.

WARNING/ALARM 12
Torque limit:
The torque is higher than the value in par.
4-16 (in motor operation), or the torque is
higher than the value in par. 4-17 (in regen-
erative operation).

WARNING/ALARM 13
Overcurrent:
The inverter peak current limit (approximately
200% of the rated current) is exceeded. The
warning will last approximately 8-12 sec., then
the adjustable frequency drive trips and issues
an alarm. Turn off the adjustable frequency
drive and check if the motor shaft can be
turned and if the motor size matches the ad-
justable frequency drive.

ALARM 14
Ground fault:
There is a discharge from the output phases
to ground, either in the cable between the ad-
justable frequency drive and the motor or in
the motor itself.
Turn off the adjustable frequency drive and
remove the ground fault.

ALARM 15
Incomplete hardware:
A fitted option is not handled by the present
control board (hardware or software).

ALARM 16
Short-circuit:
There is a short-circuit in the motor or on the
motor terminals.
Turn off the adjustable frequency drive and
remove the short-circuit.

WARNING/ALARM 17
Control word timeout:
There is no communication to the adjustable
frequency drive.
The warning will only be active when par. 8-04
is NOT set to OFF.
If par. 8-04 is set to Stop and Trip, a warning
appears and the adjustable frequency drive
ramps down until it trips, while giving an
alarm.
par. 8-03 Control word Timeout Time could
possibly be increased.

WARNING 25
Brake resistor short-circuited:
The brake resistor is monitored during opera-
tion. If it short-circuits, the brake function is
disconnected and the warning appears. The
adjustable frequency drive still works, but
without the brake function. Turn off the ad-
justable frequency drive and replace the brake
resistor (see par. 2-15 Brake Check).

ALARM/WARNING 26
Brake resistor power limit:
The power transmitted to the brake resistor is
calculated as a percentage, as a mean value
over the last 120 s, on the basis of the resist-
ance value of the brake resistor (par. 2-11)
and the intermediate circuit voltage. The
warning is active when the dissipated braking
energy is higher than 90%. If Trip [2] has
been selected in par. 2-13, the adjustable fre-
quency drive cuts out and issues this alarm
when the dissipated braking energy is higher
than 100%.

WARNING 27
Brake chopper fault:
The brake transistor is monitored during op-
eration, and if it short-circuits, the brake func-
tion disconnects and the warning is issued.
The adjustable frequency drive is still able to
run, but since the brake transistor has short-
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circuited, substantial power is transmitted to
the brake resistor, even if it is inactive.
Turn off the adjustable frequency drive and
remove the brake resistor.

Warning: There is a risk of sub-
stantial power being transmit-
ted to the brake resistor if the
brake transistor is short-circuit-
ed.

ALARM/WARNING 28
Brake check failed:
Brake resistor fault: the brake resistor is not
connected/working.

ALARM 29
Adjustable frequency drive over-tem-
perature:
If the enclosure is IP 20 or IP 21/TYPE 1, the
cut-out temperature of the heatsink is 203oF
+9o [95oC +5oC], depending on the size of the
adjustable frequency drive. The temperature
fault cannot be reset until the temperature of
the heatsink is below 158o C +5o F [70 oC
+5o C].
The fault could be a result of:

- Ambient temperature too high

- Motor cable too long

ALARM 30
Motor phase U missing:
Motor phase U between the adjustable fre-
quency drive and the motor is missing.
Turn off the adjustable frequency drive and
check motor phase U.

ALARM 31
Motor phase V missing:
Motor phase V between the adjustable fre-
quency drive and the motor is missing.
Turn off the adjustable frequency drive and
check motor phase V.

ALARM 32
Motor phase W missing:
Motor phase W between the adjustable fre-
quency drive and the motor is missing.

Turn off the adjustable frequency drive and
check motor phase W.

ALARM 33
Soft-charge fault:
Too many power-ups have occurred within a
short time period. See the chapter Specifica-
tions for the allowed number of power-ups
within one minute.

WARNING/ALARM 34
Ser. com. bus fault:
The serial communication bus on the commu-
nication option card is not working.

WARNING 35
Out of frequency range:
This warning is issued if the output frequency
has reached its Warning speed low (par. 4-52)
or Warning speed high (par. 4-53). If the ad-
justable frequency drive is in Process control,
closed-loop (par. 1-00), the warning is active
in the display. If the adjustable frequency
drive is not in this mode, bit 008000 Out of
frequency range in extended status word is
active but there is no warning in the display.

ALARM 38
Internal fault:
Contact the local Danfoss supplier.

WARNING 47
24 V supply low:
The external 24 V DC back-up power supply
may be overloaded; otherwise, contact your
local Danfoss supplier.

WARNING 48
1.8 V supply low:
Contact the local Danfoss supplier.

ALARM 50
AMA calibration failed:
Contact the local Danfoss supplier.

ALARM 51
AMA check Unom and Inom:
The setting of motor voltage, motor current
and motor power is presumably wrong. Check
the settings.
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ALARM 52
AMA low Inom:
The motor current is too low. Check the set-
tings.

ALARM 53
AMA motor too big:
The motor is too big for the AMA to be carried
out.

ALARM 54
AMA motor too small:
The motor is too small for the AMA to be car-
ried out.

ALARM 55
AMA par. out of range:
The par. values found from the motor are out-
side the acceptable range.

ALARM 56
AMA interrupted by user:
The AMA has been interrupted by the user.

ALARM 57
AMA timeout:
Try to start the AMA again a number of times,
until the AMA is carried out. Please note that
repeated runs may heat the motor to a level
where the resistances Rs and Rr are in-
creased. In most cases, however, this is not
critical.

ALARM 58
AMA internal fault:
Contact the local Danfoss supplier.

WARNING 59
Current limit:
Contact the local Danfoss supplier.

WARNING 62
Output Frequency at Maximum Limit:
The output frequency is higher than the value
set in par. 4-19.

WARNING 64
Voltage Limit:
The load and speed combinations demand a
motor voltage higher than the actual DC link
voltage.

WARNING/ALARM/TRIP 65
Control Card Overtemperature:
Control card overtemperature: The cut-out
temperature of the control card is 176°F [80°
C].

WARNING 66
Heatsink Temperature Low:
The heatsink temperature is measured at 32°
F [0°C]. This could indicate that the temper-
ature sensor is defective, and that the fan
speed has increased to maximum, if the pow-
er part or control card is very hot.

ALARM 67
Option Configuration has Changed:
One or more options has either been added or
removed since the last power-down.

ALARM 68
Safe Stop Activated:
Safe Stop has been activated. To resume nor-
mal operation, apply 24 V DC to terminal 37,
then send a reset signal (via bus, digital I/O,
or by pressing [RESET]). For correct and safe
use of the Safe Stop function, follow the rela-
ted information and instructions in the Design
Guide

ALARM 70
Illegal Frequency Configuration:
Current combination of control board and
power board is illegal.

ALARM 80
Initialization to Default Value:
Parameter settings are initialized to default
setting after a manual (three-finger) reset.

VLT  AQUA Drive
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9. Specifications

9.1. General Specifications

9.1.1. Line Supply 3 x 200-240 V AC

Normal overload 110% for 1 minute
Line supply 200-240 V AC.
Adjustable frequency drive
Typical Shaft Output [kW]

PK25
0.25

PK37
0.37

PK55
0.55

PK75
0.75

Typical Shaft Output [HP] at 208 V 0.3 0.5 0.75 1.0
Encapsulation
IP 20  A2 A2 A2 A2
IP 55 A5 A5 A5 A5
IP 66 A5 A5 A5 A5
Output current

Continuous
(3 x 200-240 V) [A]

1.8 2.4 3.5 4.6

Intermittent
(3 x 200-240 V) [A] 2.9 3.8 5.6 7.4

Continuous
kVA (208 V AC) [kVA] 0.65 0.86 1.26 1.66

Max. cable size: 24 - 10 AWG
(line, motor, brake)
[mm2 /AWG] 0.00031-0.0062 in. [0.2-4 mm]2

Max. input current
Continuous
(3 x 200-240 V) [A] 1.6 2.2 3.2 4.1

Intermittent
(3 x 200-240 V) [A] 2.6 3.5 5.1 6.6

Max. pre-fuses1) [A] 10 10 10 10
Environment
Estimated power loss
at rated max. load [W] 4) 21 29 42 54

Weight enclosure IP 20 [kg] 4.7 4.7 4.8 4.8
Efficiency 4) 0.94 0.94 0.95 0.95

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line supply 200-240 V AC.
Adjustable frequency drive
Typical Shaft Output [kW]

P1K1
1.1

P1K5
1.5

P2K2
2.2

P3K0
3

P3K7
3.7

Typical Shaft Output [HP] at 208 V 1.5 2 3 4 5
Encapsulation
IP 20  A2 A2 A2 A3 A3
IP 55 A5 A5 A5 A5 A5
IP 66 A5 A5 A5 A5 A5
Output current

Continuous
(3 x 200-240 V) [A] 6.6 7.5 10.6 12.5 16.7

Intermittent
(3 x 200-240 V) [A] 7.3 8.3 11.7 13.8 18.4

Continuous
kVA (208 V AC) [kVA] 2.38 2.70 3.82 4.50 6.00

Max. cable size:
(line, motor, brake)
[mm2 /AWG]

4/10

Max. input current
Continuous
(3 x 200-240 V) [A] 5.9 6.8 9.5 11.3 15.0

Intermittent
(3 x 200-240 V) [A] 6.5 7.5 10.5 12.4 16.5

Max. pre-fuses1) [A] 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 63 82 116 155 185

Weight enclosure IP 20 [kg] 4.9 4.9 4.9 6.6 6.6
Weight enclosure IP 21 [kg] 5.5 5.5 5.5 7.5 7.5
Weight enclosure IP 55 [kg] 13.5 13.5 13.5 13.5 13.5
Weight enclosure IP 66 [kg] 13.5 13.5 13.5 13.5 13.5
Efficiency 4) 0.96 0.96 0.96 0.96 0.96

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line supply 200-240 V AC.
Adjustable frequency drive
Typical Shaft Output [kW]

P5K5
5.5

P7K5
7.5

P11K
11

P15K
15

Typical Shaft Output [HP] at 208 V 7.5 10 15 20
Encapsulation
IP 21  B1 B1 B2 B2
IP 55 B1 B1 B2 B2
IP 66 B1 B1 B2 B2
Output current

Continuous
(3 x 200-240 V) [A] 24.2 30.8 46.2 59.4

Intermittent
(3 x 200-240 V) [A] 26.6 33.9 50.8 65.3

Continuous
kVA (208 V AC) [kVA] 8.7 11.1 16.6 21.4

Max. cable size:
(line, motor, brake)
[mm2 /AWG]

10/7 35/2

Max. input current
Continuous
(3 x 200-240 V) [A] 22.0 28.0 42.0 54.0

Intermittent
(3 x 200-240 V) [A] 24.2 30.8 46.2 59.4

Max. pre-fuses1) [A] 63 63 63 80
Environment
Estimated power loss
at rated max. load [W] 4) 269 310 447 602

Weight enclosure IP 20 [kg]
Weight enclosure IP 21 [kg] 23 23 23 27
Weight enclosure IP 55 [kg] 23 23 23 27
Weight enclosure IP 66 [kg] 23 23 23 27
Efficiency 4) 0.96 0.96 0.96 0.96

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line supply 200-240 V AC.
Adjustable frequency drive
Typical Shaft Output [kW]

P18K
18.5

P22K
22

P30K
30

P37K
37

P45K
45

Typical Shaft Output [HP] at 208 V 25 30 40 50 60
Encapsulation
IP 21  C1 C1 C2 C2 C2
IP 55 C1 C1 C2 C2 C2
IP 66 C1 C1 C2 C2 C2
Output current

Continuous
(3 x 200-240 V) [A] 74.8 88.0 115 143 170

Intermittent
(3 x 200-240 V) [A] 82.3 96.8 127 157 187

Continuous
kVA (208 V AC) [kVA] 26.9 31.7 41.4 51.5 61.2

Max. cable size:
(line, motor, brake)
[mm2 /AWG]

50/1/0 95/4/0 120/25
0 MCM

Max. input current
Continuous
(3 x 200-240 V) [A] 68.0 80.0 104.0 130.0 154.0

Intermittent
(3 x 200-240 V) [A] 74.8 88.0 114.0 143.0 169.0

Max. pre-fuses1) [A] 125 125 160 200 250
Environment
Estimated power loss
at rated max. load [W] 4) 737 845 1140 1353 1636

Weight enclosure IP 20 [kg]
Weight enclosure IP 21 [kg] 45 45 65 65 65
Weight enclosure IP 55 [kg] 45 45 65 65 65
Weight enclosure IP 66 [kg] 45 45 65 65 65
Efficiency 4) 0.96 0.97 0.97 0.97 0.97

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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9.1.2. Line Supply 3 x 380-480 V AC 

Normal overload 110% for 1 minute
Line Supply 3 x 380-480 V AC
Adjustable frequency drive
Typical Shaft Output [kW]

PK37
0.37

PK55
0.55

PK75
0.75

P1K1
1.1

P1K5
1.5

Typical Shaft Output [HP] at 460 V 0.5 0.75 1 1.5 2
Encapsulation      
IP 20 A2 A2 A2 A2 A2
IP 21       
IP 55 A5 A5 A5 A5 A5
IP 66 A5 A5 A5 A5 A5
Output current

Continuous
(3 x 380-440 V) [A] 1.3 1.8 2.4 3 4.1

Intermittent
(3 x 380-440 V) [A] 2.1 2.9 3.8 3.3 4.5

Continuous
(3 x 440-480 V) [A] 1.2 1.6 2.1 2.7 3.4

Intermittent
(3 x 440-480 V) [A] 1.9 2.6 3.4 3.0 3.7

Continuous kVA
(400 V AC) [kVA] 0.9 1.3 1.7 2.1 2.8

Continuous kVA
(460 V AC) [kVA] 0.9 1.3 1.7 2.4 2.7

Max. cable size:
(line, motor, brake)
[[mm2/ AWG]

4/10

Max. input current
Continuous
(3 x 380-440 V) [A] 1.2 1.6 2.2 2.7 3.7

Intermittent
(3 x 380-440 V) [A] 1.9 2.6 3.5 3.0 4.1

Continuous
(3 x 440-480 V) [A] 1.0 1.4 1.9 2.7 3.1

Intermittent
(3 x 440-480 V) [A] 1.6 2.2 3.0 3.0 3.4

Max. pre-fuses1)[A] 10 10 10 10 10
Environment
Estimated power loss
at rated max. load [W] 4) 35 42 46 58 62

Weight enclosure IP 20 [kg] 4.7 4.7 4.8 4.8 4.9
Weight enclosure IP 55 [kg] 13.5 13.5 13.5 13.5 13.5
Efficiency 4) 0.93 0.95 0.96 0.96 0.97

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line Supply 3 x 380-480 V AC
Adjustable frequency drive
Typical Shaft Output [kW]

P2K2
2.2

P3K0
3

P4K0
4

P5K5
5.5

P7K5
7.5

Typical Shaft Output [HP] at 460 V 3 4 5 7 10
Encapsulation      
IP 20 A2 A2 A2 A3 A3
IP 21       
IP 55 A5 A5 A5 A5 A5
IP 66 A5 A5 A5 A5 A5
Output current

Continuous
(3 x 380-440 V) [A] 5.6 7.2 10 13 16

Intermittent
(3 x 380-440 V) [A] 6.2 7.9 11 14.3 17.6

Continuous
(3 x 440-480 V) [A] 4.8 6.3 8.2 11 14.5

Intermittent
(3 x 440-480 V) [A] 5.3 6.9 9.0 12.1 15.4

Continuous kVA
(400 V AC) [kVA] 3.9 5.0 6.9 9.0 11.0

Continuous kVA
(460 V AC) [kVA] 3.8 5.0 6.5 8.8 11.6

Max. cable size:
(line, motor, brake)
[[mm2/AWG]

Max. input current
Continuous
(3 x 380-440 V) [A] 5.0 6.5 9.0 11.7 14.4

Intermittent
(3 x 380-440 V) [A] 5.5 7.2 9.9 12.9 15.8

Continuous
(3 x 440-480 V) [A] 4.3 5.7 7.4 9.9 13.0

Intermittent
(3 x 440-480 V) [A] 4.7 6.3 8.1 10.9 14.3

Max. pre-fuses1)[A] 20 20 20 32 32
Environment
Estimated power loss
at rated max. load [W] 4) 88 116 124 187 255

Weight enclosure IP 20 [kg] 4.9 4.9 4.9 6.6 6.6
Weight enclosure IP 21 [kg]
Weight enclosure IP 55 [kg] 13.5 13.5 13.5 14.2 14.2
Weight enclosure IP 66 [kg] 13.5 13.5 13.5 14.2 14.2
Efficiency 4) 0.97 0.97 0.97 0.97 0.97

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line Supply 3 x 380-480 V AC
Adjustable frequency drive
Typical Shaft Output [kW]

P11K
11

P15K
15

P18K
18.5

P22K
22

P30K
30

Typical Shaft Output [HP] at 460 V 15 20 25 30 40
Encapsulation      
IP 20
IP 21  B1 B1 B1 B2 B2
IP 55 B1 B1 B1 B2 B2
IP 66 B1 B1 B1 B2 B2
Output current

Continuous
(3 x 380-440 V) [A] 24 32 37.5 44 61

Intermittent
(3 x 380-440 V) [A] 26.4 35.2 41.3 48.4 67.1

Continuous
(3 x 440-480 V) [A] 21 27 34 40 52

Intermittent
(3 x 440-480 V) [A] 23.1 29.7 37.4 44 61.6

Continuous kVA
(400 V AC) [kVA] 16.6 22.2 26 30.5 42.3

Continuous kVA
(460 V AC) [kVA] 16.7 21.5 27.1 31.9 41.4

Max. cable size:

(line, motor, brake)
[[mm2/ AWG]

10/7 35/2

Max. input current
Continuous
(3 x 380-440 V) [A] 22 29 34 40 55

Intermittent
(3 x 380-440 V) [A] 24.2 31.9 37.4 44 60.5

Continuous
(3 x 440-480 V) [A] 19 25 31 36 47

Intermittent
(3 x 440-480 V) [A] 20.9 27.5 34.1 39.6 51.7

Max. pre-fuses1)[A] 63 63 63 63 80
Environment
Estimated power loss
at rated max. load [W] 4) 278 392 465 525 739

Weight enclosure IP 20 [kg]      
Weight enclosure IP 21 [kg] 23 23 23 27 27
Weight enclosure IP 55 [kg] 23 23 23 27 27
Weight enclosure IP 66 [kg] 23 23 23 27 27
Efficiency 4) 0.98 0.98 0.98 0.98 0.98

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Normal overload 110% for 1 minute
Line Supply 3 x 380-480 V AC
Adjustable frequency drive
Typical Shaft Output [kW]

P37K
37

P45K
45

P55K
55

P75K
75

P90K
90

Typical Shaft Output [HP] at 460 V 50 60 75 100 125
Encapsulation      
IP 20
IP 21  C1 C1 C1 C2 C2
IP 55 C1 C1 C1 C2 C2
IP 66 C1 C1 C1 C2 C2
Output current

Continuous
(3 x 380-440 V) [A] 73 90 106 147 177

Intermittent
(3 x 380-440 V) [A] 80.3 99 117 162 195

Continuous
(3 x 440-480 V) [A] 65 80 105 130 160

Intermittent
(3 x 440-480 V) [A] 71.5 88 116 143 176

Continuous kVA
(400 V AC) [kVA] 50.6 62.4 73.4 102 123

Continuous kVA
(460 V AC) [kVA] 51.8 63.7 83.7 104 128

Max. cable size:
(line, motor, brake)
[[mm2/AWG]

50/1/0 104 128

Max. input current
Continuous
(3 x 380-440 V) [A] 66 82 96 133 161

Intermittent
(3 x 380-440 V) [A] 72.6 90.2 106 146 177

Continuous
(3 x 440-480 V) [A] 59 73 95 118 145

Intermittent
(3 x 440-480 V) [A] 64.9 80.3 105 130 160

Max. pre-fuses1)[A] 100 125 160 250 250
Environment
Estimated power loss
at rated max. load [W] 4) 698 843 1083 1384 1474

Weight enclosure IP 20 [kg]      
Weight enclosure IP 21 [kg] 45 45 45 65 65
Weight enclosure IP 55 [kg] 45 45 45 65 65
Weight enclosure IP 66 [kg] 45 45 45 - -
Efficiency 4) 0.98 0.98 0.98 0.98 0.99

1. For type of fuse, see section Fuses.

2. American Wire Gauge

3. Measured using 16.4 ft. [5 m] shielded motor cables at rated load and rated frequency.

4. The typical power loss is at nominal load conditions and expected to be within +/-15%
(tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency (eff2/eff3 border line). Lower efficiency
motors will also add to the power loss in the adjustable frequency drive and vice versa.
If the switching frequency is raised from nominal, the power losses may rise significantly.
LCP and typical control card power consumption values are included. Further options and
customer load may add up to 30W to the losses (though typically only 4W extra for a
fully loaded control card, or options for slot A or slot B, each).
Although measurements are made with state of the art equipment, some measurement
inaccuracy must be allowed for (+/- 5%).
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the adjustable frequency drive trips
if the temperature reaches 203°F ± 9°F [95 °C ± 5°C]. An overload temperature cannot
be reset until the temperature of the heatsink is below 158°C ± 9°C [70°C ± 5°C]
(Guideline - these temperatures may vary for different power sizes, enclosures, etc.).
VLT AQUA Drive has an auto-derating function to prevent its heatsink from reaching 203°
F [95°C].

• The adjustable frequency drive is protected against short-circuits on motor terminals U,
V, W.

• If a line phase is missing, the adjustable frequency drive trips or issues a warning (de-
pending on the load).

• Monitoring of the intermediate circuit voltage ensures that the adjustable frequency drive
trips if the intermediate circuit voltage is too low or too high.

• The adjustable frequency drive is protected against ground faults on motor terminals U,
V, W.

Line power supply (L1, L2, L3):
Supply voltage 200-240 V ±10%
Supply voltage 380-480 V ±10%
Supply voltage 525-600 V ±10%
Supply frequency 50/60 Hz
Max. imbalance temporary between line phases 3.0% of rated supply voltage
True Power Factor ( )  0.9 nominal at rated load
Displacement Power Factor (cos ) near unity (> 0.98)
Switching on input supply L1, L2, L3 (power-ups)  enclosure type A maximum twice/min.
Switching on input supply L1, L2, L3 (power-ups)  enclosure type B, C maximum once/min.
Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering no more than 100,000 RMS sym-
metrical Amperes, 240/500/600 V maximum.

Motor output (U, V, W):
Output voltage 0 - 100% of supply voltage
Output frequency 0 - 1000 Hz
Switching on output Unlimited
Ramp times 1 - 3600 sec.

Torque characteristics:
Starting torque (Constant torque) maximum 110% for 1 min.*

Starting torque maximum 135% up to 0.5 sec.*

Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to VLT AQUA Drive's nominal torque.

Cable lengths and cross-sections:
Max. motor cable length, shielded/armored VLT AQUA Drive: 492 ft [150 m]
Max. motor cable length, unshielded/unarmored VLT AQUA Drive: 984 ft [300 m]
Max. cross-section to motor, line power, load sharing and brake *
Maximum cross-section to control terminals,
rigid wire

0.0023 in.2 [1.5 mm2]/16 AWG (2 x 0.0012 in.2

[2 x 0.75 mm2])
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Maximum cross-section to control terminals, flexible cable 0.0016 in.2 [1 mm2]/18 AWG
Maximum cross-section to control terminals, cable with en-
closed core 0.00078 in.2 [0.5 mm2]/20 AWG
Minimum cross-section to control terminals 0.00039 in.2 [0.25 mm2]

* See Line Supply tables for more information!

Control card, RS-485 serial communication:
Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)
Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally separated from other central circuits and
galvanically isolated from the supply voltage (PELV).

Digital inputs:
Programmable digital inputs 4 (6)
Terminal number 18, 19, 27 1), 29, 32, 33,
Logic PNP or NPN
Voltage level 0 - 24 V DC
Voltage level, logic'0' PNP < 5 V DC
Voltage level, logic'1' PNP > 10 V DC
Voltage level, logic '0' NPN > 19 V DC
Voltage level, logic '1' NPN < 14 V DC
Maximum voltage on input 28 V DC
Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.
1) Terminals 27 and 29 can also be programmed as output.

Digital output:
Programmable digital/pulse outputs 2
Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V
Max. output current (sink or source) 40 mA
Max. load at frequency output 1 k
Max. capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0 Hz
Maximum output frequency at frequency output 32 kHz
Accuracy of frequency output Max. error: 0.1% of full scale
Resolution of output frequency 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.

Analog inputs:
Number of analog inputs 2
Terminal number 53, 54
Modes Voltage or current
Mode select Switch S201 and switch S202
Voltage mode Switch S201/switch S202 = OFF (U)
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Voltage level : 0 to + 10 V (scaleable)
Input resistance, Ri approx. 10 k
Max. voltage ± 20 V
Current mode Switch S201/switch S202 = ON (I)
Current level 0/4 to 20 mA (scalable)
Input resistance, Ri approx. 200 
Max. current 30 mA
Resolution for analog inputs 10 bit (+ sign)
Accuracy of analog inputs Max. error 0.5% of full scale
Bandwidth : 200 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.

Analog output:
Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4 - 20 mA
Max. load to common at analog output 500 
Accuracy on analog output Max. error: 0.8% of full scale
Resolution on analog output 8 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.

Control card, 24 V DC output:
Terminal number 12, 13
Max. load : 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same
potential as the analog and digital inputs and outputs.

Relay outputs:
Programmable relay outputs 2
Relay 01 Terminal number 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A
Max. terminal load (AC-15)1) (Inductive load @ cos  0.4) 240 V AC, 0.2 A
Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1 A
Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1 A
Relay 02 Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load) 240 V AC, 2 A
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Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cos  0.4) 240 V AC, 0.2 A
Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A
Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1 A
Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A
Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cos  0.4) 240 V AC, 0.2 A
Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A
Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A
Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA
Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5
The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation
(PELV).

Control card, 10 V DC output:
Terminal number 50
Output voltage 10.5 V ±0.5 V
Max. load 25 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage
terminals.

Control characteristics:
Resolution of output frequency at 0-1000 Hz : +/- 0.003 Hz
System response time (terminals 18, 19, 27, 29, 32, 33) :  2 ms
Speed control range (open-loop) 1:100 of synchronous speed
Speed accuracy (open-loop) 30-4000 rpm: Maximum error of ±8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:
Enclosure  enclosure type A IP 20, IP 55
Enclosure  enclosure type A, B IP 21, IP 55
Enclosure kit available  enclosure type A IP 21/TYPE 1/IP 4X top
Vibration test 1.0 g
Max. relative humidity 5% - 95% (IEC 721-3-3); Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), uncoated class 3C2
Aggressive environment (IEC 721-3-3), coated class 3C3
Test method according to IEC 60068-2-43 H2S (10 days)
Ambient temperature Max. 122°F [50°C] (max.113°F [45°C])

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 32° F [0 °C]
Minimum ambient temperature at reduced performance 14° F [-10° C]
Temperature during storage/transport -13°-149°/158° F [-25° - +65/70 °C]
Maximum altitude above sea level without derating 3280 ft [1000 m]
Maximum altitude above sea level with derating 9842 ft [3000 m]

Derating for high altitude, see section on special conditions.

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,
EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN

61000-4-6

See section on Special conditions
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Control card performance:
Scan interval : 5 ms

Control card, USB serial communication:
USB standard 1.1 (Full speed)
USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.
The USB connection is galvanically isolated from the supply voltage (PELV) and other
high-voltage terminals.
The USB connection is not galvanically isolated from protection ground. Use only
isolated laptop/PC as connection to the USB connector on VLT AQUA Drive or an
isolated USB cable/drive.

9.1.3. Efficiency 

Efficiency of VLT AQUA Drive Series (  VLT)
The load on the adjustable frequency drive has little effect on its efficiency. In general, the effi-
ciency is the same at the rated motor frequency fM,N, even if the motor supplies 100% of the rated
shaft torque, or only 75% in case of part loads.

This also means that the efficiency of the adjustable frequency drive does not change even if other
U/f characteristics are chosen.
However, the U/f characteristics influence the efficiency of the motor.

The efficiency declines a little when the switching frequency is set to a value greater than 5 kHz.
The efficiency will also be slightly reduced if the line voltage is 480 V, or if the motor cable is longer
than 98.43 ft. [30 m].

Efficiency of the motor ( MOTOR )
The efficiency of a motor connected to the adjustable frequency drive depends on magnetizing
level. In general, the efficiency is just as good as with line operation. The efficiency of the motor
depends on the type of motor.

In the range of 75-100% of the rated torque, the efficiency of the motor is practically constant,
both when it is controlled by the adjustable frequency drive, and when it runs directly on line
power.

In small motors, the influence from the U/f characteristic on efficiency is marginal. However, in
motors from 15 hp [11 kW] and up, the advantages are significant.

In general, the switching frequency does not affect the efficiency of small motors. The efficiency
of motors from 15 hp [11 kW] and up improves by 1-2%. This is because the sine shape of the
motor current is almost perfect at high switching frequency.

Efficiency of the system ( SYSTEM )
To calculate the system efficiency, the efficiency of VLT AQUA Drive ( VLT) is multiplied by the
efficiency of the motor ( MOTOR):

VLT  AQUA Drive
Instruction Manual 9. Specifications

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  139

9

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 281 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 313 of 2457



SYSTEM) =  VLT x MOTOR

Based on the graph outlined above, it is possible to calculate the system efficiency at different
speeds.

The acoustic noise from the adjustable frequency drive comes from three sources:

1. DC intermediate circuit coils.

2. Integrated fan.

3. RFI filter choke.

Typical values are measured at a distance of 3.28 ft. [1 m] from the unit:

Encapsulation At reduced fan speed
(50%) [dBA] Full fan speed [dBA]

A2 51 60
A3 51 60
A5 - 54
B1 61 67
B2 58 70
C1 52 62
C2 55 65

When a transistor in the inverter bridge switches, the voltage across the motor increases by a du/
dt ratio depending on:

- the motor cable (type, cross-section, length, shielded or unshielded)

- inductance

The natural induction causes an overshoot UPEAK in the motor voltage before it stabilizes itself at
a level depending on the voltage in the intermediate circuit. The rise time and the peak voltage
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UPEAK  affect the service life of the motor. If the peak voltage is too high, motors without phase
coil insulation are especially affected. If the motor cable is short (by a few yards), the rise time
and peak voltage are lower.
If the motor cable is long (328 ft. [100 m]), the rise time and peak voltage are higher.

In motors without phase insulation paper or other insulation reinforcement suitable for operation
with voltage supply (such as an adjustable frequency drive), fit a du/dt filter or a sine-wave filter
on the output of the adjustable frequency drive.

9.2. Special Conditions

9.2.1. Purpose of derating

Derating must be taken into account when using the adjustable frequency drive at low air pressure
(high elevations), at low speeds, with long motor cables, cables with a large cross-section or at
high ambient temperature. The required action is described in this section.

9.2.2. Derating for Ambient Temperature 

The average temperature (TAMB, AVG) measured over 24 hours must be at least 9° F [5° C] lower
than the maximum allowed ambient temperature (TAMB,MAX).

If the adjustable frequency drive is operated at high ambient temperatures, the continuous output
current should be decreased.

The derating depends on the switching pattern, which can be set to 60 PWM or SFAVM in pa-
rameter 14-00.

A enclosures
60 PWM (Pulse Width Modulation)

 9.1: Derating of Iout for different TAMB, MAX for en-
closure A, using 60 PWM

SFAVM - Stator Frequency Asyncron
Vector Modulation

 9.2: Derating of Iout for different TAMB, MAX for en-
closure A, using SFAVM

In enclosure A, the length of the motor cable has a relatively high impact on the recommended
derating. Therefore, the recommended derating for an application with max. 32 ft. [10 m] motor
cable is also shown.
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 9.3: Derating of Iout for different TAMB, MAX for en-
closure A, using 60 PWM and a maximum of 32 ft.
[10 m] motor cable

 9.4: Derating of Iout for different TAMB, MAX for en-
closure A, using SFAVM and a maximum of 32 ft.
[10 m] motor cable

B enclosures
60 PWM (Pulse Width Modulation)

 9.5: Derating of Iout for different TAMB, MAX for en-
closure B, using 60 PWM in normal torque mode
(110% over-torque)

SFAVM - Stator Frequency Asyncron
Vector Modulation

 9.6: Derating of Iout for different TAMB, MAX for en-
closure B, using SFAVM in normal torque mode
(110% over-torque)

C enclosures
60 PWM (Pulse Width Modulation)

 9.7: Derating of Iout for different TAMB, MAX for en-
closure C, using 60 PWM in normal torque mode
(110% over-torque)

SFAVM - Stator Frequency Asyncron
Vector Modulation

 9.8: Derating of Iout for different TAMB, MAX for en-
closure C, using SFAVM in normal torque mode
(110% over-torque)

9.2.3. Derating for Low Air Pressure 

The cooling capability of air is decreased at a lower air pressure.

At altitudes higher than 6,600 feet [2 km], please contact Danfoss Drives regarding PELV.
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At an altitude lower than 3,280 ft [1,000 m], no derating is necessary; but at an altitude higher
than 3,280 ft [1,000 m], the ambient temperature (TAMB) or max. output current (Iout) should be
derated in accordance with the diagram shown.

 9.9: Derating of output current versus altitude at TAMB, MAX. At altitudes higher than 6,600 feet [2 km], please
contact Danfoss Drives regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100%
output current at high altitudes.

9.2.4. Derating for Running at Low Speed 

When a motor is connected to an adjustable frequency drive, it is necessary to make sure that
the cooling of the motor is adequate.
A problem may occur at low RPM values in constant torque applications. The motor fan may not
be able to supply the required volume of air for cooling, which limits the torque that can be sup-
ported. Therefore, if the motor is to be run continuously at an RPM value lower than half of the
rated value, the motor must be supplied with additional air-cooling (or a motor designed for this
type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the
design of the adjustable frequency drive limits the motor size.

9.2.5. Derating for Installing Long Motor Cables or Cables with Larger
Cross-Section

The maximum cable length for this adjustable frequency drive is 984 ft [300 m] for unshielded
cable, and 492 ft [150 m] for shielded cable.

The adjustable frequency drive has been designed to work using a motor cable with a rated cross-
section. If a cable with a larger cross-section is used, reduce the output current by 5% for every
step the cross-section is increased.
(Increased cable cross-section leads to increased capacity to ground, and thus an increased
ground leakage current).

VLT  AQUA Drive
Instruction Manual 9. Specifications

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  143

9

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 285 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 317 of 2457



9.2.6. Automatic adaptations to ensure performance 

The adjustable frequency drive constantly checks for critical levels of internal temperature, load
current, high voltage on the intermediate circuit and low motor speeds. As a response to a critical
level, the adjustable frequency drive can adjust the switching frequency and/or change the
switching pattern in order to ensure the performance of the drive. The capability to automatically
reduce the output current extends the acceptable operating conditions even further.

9. Specifications
VLT  AQUA Drive
Instruction Manual

144  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

9

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 286 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 318 of 2457



Index

0
0-** Operation/display 88

1
1-** Load/motor 90

13-** Smart Logic 101

14-** Special Functions 102

15-** Fc Information 103

16-** Data Readouts 105

18-** Data Readouts 2 107

2
2-** Brakes 91

20-** Fc Closed-loop 108

21-** Ext. Closed-loop 109

22-** Application Functions 111

23-** Timed Actions 113

25-** Cascade Controller 114

3
3-** Reference / Ramps 92

4
4-** Limits / Warnings 93

5
5-** Digital In/out 94

6
6-** Analog In/out 96

8
8-** Comm. And Options 98

9
9-** Profibus 99

A
Abbreviations And Standards 13

Acceleration Time 60

Access To Control Terminals 35

Acoustic Noise 140

Adjustable Frequency Drive 40

Ama 54

Analog Inputs 136

Analog Output 137

Automatic Adaptations To Ensure Performance 144

Automatic Motor Adaptation (ama) 41, 61

C
Cable Lengths And Cross-sections 135

VLT  AQUA Drive
Instruction Manual Index

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  145

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 287 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 319 of 2457



Changing A Group Of Numeric Data Values 84

Changing A Text Value 84

Changing Data 83

Changing Data Value 84

Coasting 48

Communication Option 124

Configuration Mode, 1-00 71

Control Cables 40

Control Cables 39

Control Card Performance 139

Control Card, +10 V Dc Output 138

Control Card, 24 V Dc Output 137

Control Card, Rs-485 Serial Communication 136

Control Card, Usb Serial Communication 139

Control Characteristics 138

Control Terminals 36

Cooling 143

D
Dc Link 122

Default Settings 86

Default Settings 55, 85

Derating For Ambient Temperature 141

Derating For Installing Long Motor Cables Or Cables With Larger Cross-section 143

Derating For Low Air Pressure 142

Derating For Running At Low Speed 143

Digital Inputs: 136

Digital Output 136

Display Line 1.2 Small, 0-21 69

Display Line 1.3 Small, 0-22 69

Display Line 2 Large, 0-23 69

Display Line 3 Large, 0-24 69

Display Text 2, 0-38 70

Display Text 3, 0-39 70

Disposal Instructions 9

Dst/summertime Start, 0-76 71

E
Efficiency 139

Efficient Parameter Set-up For Water Applications 58

Electrical Installation 39

Electronic Waste 9

Etr 122

F
Function Relay, 5-40 73

Function Set-ups 62

Fuses 23

G
General Warning 4

Glcp 54

Graphical Display 43

Grounding And It Line Power 25

H
How To Connect A Pc To The Adjustable Frequency Drive 51

How To Operate The Graphical Lcp (glcp) 43

Index
VLT  AQUA Drive
Instruction Manual

146  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 288 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 320 of 2457



I
Indexed Parameters 84

Initialization 55, 85

Installation At High Altitudes 5

Intermediate Circuit 122, 140

K
Kty Sensor 123

L
Language 59

Lcp 49, 54

Lcp 102 43

Leakage Current 6

Leds 43, 45

Line Connection For A2 And A3 27

Line Supply 127

Line Supply (l1, L2, L3) 135

Live Zero Timeout Function, 6-01 75

Live Zero Timeout Time, 6-00 75

M
Main Menu 57

Main Menu Mode 47

Main Menu Mode 82

Main Reactance 61

Manual Initialization 86

Maximum Reference, 3-03 72

Mct 10 53

Mechanical Dimensions 20, 22

Motor Current 60

Motor Frequency, 1-23 59

Motor Nameplate 41

Motor Nominal Speed, 1-25 60

Motor Output 135

Motor Power [kw], 1-20 59

Motor Protection 135

Motor Speed High Limit [rpm], 4-13 61

Motor Speed Low Limit Rpm, 4-11 61

Motor Voltage 140

Motor Voltage 59

Motor Voltage, 1-22 59

N
Nameplate Data 41

Nameplate Data. 41

Nlcp 49

Non-ul Compliance 24

O
Output Performance (u, V, W) 135

P
Parameter Options 86

Parameter Selection 83

VLT  AQUA Drive
Instruction Manual Index

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  147

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 289 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 321 of 2457



Parameter Set-up 57

Pc Software Tools 52

Peak Voltage On Motor 140

Pid Integral Time, 20-94 82

Pid Normal/inverse Control, 20-81 81, 85

Pid Proportional Gain, 20-93 82

Pid Start Speed [rpm], 20-82 81

Preset Reference 72

Profibus Dp-v1 53

Protection 23

Protection And Features 134

Q
Quick Menu 46, 57, 58

Quick Menu Mode 46

Quick Transfer Of Parameter Settings When Using Glcp 54

R
Ramp 1 Ramp-down Time, 3-42 60

Ramp-up Time 1 Parameter, 3-41 60

Reference/feedback Unit, 20-12 79

Relay Outputs 137

Reset 48

Residual Current Device 6

Rise Time 140

Rs-485 Bus Connection 51

S
Safety Note 5

Safety Regulations 5

Serial Communication 139

Set Date And Time, 0-70 70

Setpoint 1, 20-21 81

Shielded/armored. 40

Sine-wave Filter 31

Stator Leakage Reactance 61

Status 46

Status Messages 43

Step-by-step 84

Surroundings 138

Switches S201, S202, And S801 40

T
Terminal 32 Digital Input, 5-14 73

Terminal 33 Digital Input, 5-15 73

Terminal 42 Output Min Scale, 6-51 78

Terminal 42 Output, 6-50 77

Terminal 53 High Voltage, 6-11 76

Terminal 53 Low Voltage, 6-10 76

Torque Characteristics 135

Type Code String 11

Type Code String (t/c). 11

U
Usb Connection. 36

Index
VLT  AQUA Drive
Instruction Manual

148  MG.20.M2.22 - VLT  is a registered Danfoss trademark.  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 290 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 322 of 2457



V
Voltage Level 136

W
Warning Against Unintended Start 5

VLT  AQUA Drive
Instruction Manual Index

 MG.20.M2.22 - VLT  is a registered Danfoss trademark.  149

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 291 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 323 of 2457



Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 292 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 324 of 2457



Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 293 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 325 of 2457



Rev. 2007-01-31

www.danfoss.com/drives

130R0336 MG20M222

*MG20M222*

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 294 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 326 of 2457



A
1

A
2

A
3

A
4

A
5

B
1

B2
B3

B4
C1

C2
C3

C4

IP
20

IP
20

/2
1

IP
20

/2
1

IP
55

/6
6

IP
55

/6
6

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

IP
20

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

IP
20

Ac
ce

ss
or

y 
ba

gs
 c

on
ta

in
in

g 
ne

ce
ss

ar
y 

br
ac

ke
ts

, s
cr

ew
s 

an
d 

co
nn

ec
to

rs
 a

re
 in

cl
ud

ed
 w

ith
 t

he
 d

riv
es

 u
po

n 
de

liv
er

y.
To

p 
an

d 
bo

tt
om

 m
ou

nt
in

g 
ho

le
s 

(B
4,

 C
3 

an
d 

C4
on

ly
)

Al
l m

ea
su

re
m

en
ts

 in
 m

m
.

* 
A5

 in
 I

P5
5/

66
 o

nl
y

 Frame Size A4 Addendum

1

  1

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 295 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 327 of 2457



Fr
am

e 
Si

ze
A

1
A

2
A

3
A

4
A

5

R
at

ed
 P

ow
er

in
 H

P
 [

kW
]

20
0

–2
40

 V
0.

34
–2

 [
0

.2
5–

1
.5

]
0

.3
4–

3
 [

0
.2

5–
2.

2]
4–

5 
[3

–3
.7

]
0.

34
–3

 [
0.

25
–2

.2
]

0.
34

–5
 [

0.
2

5–
3.

7
]

38
0

–4
80

/5
00

 V
0.

5–
2 

[0
.3

7–
1.

5]
0.

5–
5.

5
 [

0
.3

7–
4.

0]
7

.5
–1

0
 [

5.
5–

7.
5

]
0

.5
–5

.5
 [

0
.3

7–
4]

0.
5–

10
 [

0.
3

7–
7.

5
]

52
5

–6
00

 V
1–

10
 [

0.
7

5–
7.

5
]

1–
10

 [
0.

75
–

7.
5]

52
5

–6
90

 V
IP N

EM
A

20
Ch

as
si

s
20

Ch
as

si
s

21
Ty

pe
 1

20
Ch

as
si

s
21

Ty
pe

 1
55

/6
6

Ty
pe

 1
2

55
/6

6
Ty

pe
 1

2
H

ei
gh

t

H
ei

gh
t 

of
 b

ac
kp

la
te

A
7.

87
 in

 [
20

0 
m

m
]

10
.5

5 
in

 [
26

8 
m

m
]

14
.7

6 
in

 [
37

5 
m

m
]

10
.5

5 
in

 [
26

8
m

m
]

14
.7

6 
in

 [
37

5 
m

m
]

15
.3

5 
in

 [
39

0 
m

m
]

16
.5

4 
in

 [
42

0 
m

m
]

H
ei

gh
t w

ith
 d

e-
co

up
lin

g 
pl

at
e 

fo
r s

er
ia

l c
om

m
un

ic
at

io
n 

bu
s

ca
bl

es
A

12
.4

4 
in

 [
31

6 
m

m
]

14
.7

2 
in

 [
37

4 
m

m
]

14
.7

2 
in

 [
37

4
m

m
]

-
-

-

D
is

ta
nc

e 
be

tw
ee

n 
m

ou
nt

in
g 

ho
le

s
a

7.
48

 in
 [

19
0 

m
m

]
10

.1
2 

in
 [

25
7 

m
m

]
13

.7
8 

in
 [

35
0 

m
m

]
10

.1
2 

in
 [

25
7

m
m

]
13

.7
8 

in
 [

35
0 

m
m

]
15

.7
9 

in
 [

40
1 

m
m

]
15

.8
3 

in
 [

40
2 

m
m

]

W
id

th
W

id
th

 o
f 

ba
ck

pl
at

e
B

2.
95

 in
 [

75
 m

m
]

3.
54

 in
 [

90
 m

m
]

3.
54

 in
 [

90
 m

m
]

5.
12

 in
 [

13
0 

m
m

]
5.

12
 in

 [
13

0 
m

m
]

7.
87

 in
 [

20
0 

m
m

]
9.

53
 in

 [
24

2 
m

m
]

W
id

th
 o

f 
ba

ck
pl

at
e 

w
ith

 o
ne

 C
 o

pt
io

n
B

5.
12

 in
 [

13
0 

m
m

]
5.

12
 in

 [
13

0 
m

m
]

6.
69

 in
 [

17
0 

m
m

]
6.

69
 in

 [
17

0 
m

m
]

9.
53

 in
 [

24
2 

m
m

]
W

id
th

 o
f 

ba
ck

pl
at

e 
w

ith
 t

w
o 

C 
op

tio
ns

B
5.

91
 in

 [
15

0 
m

m
]

5.
91

 in
 [

15
0 

m
m

]
7.

48
 in

 [
19

0 
m

m
]

7.
48

 in
 [

19
0 

m
m

]
9.

53
 in

 [
24

2 
m

m
]

D
is

ta
nc

e 
be

tw
ee

n 
m

ou
nt

in
g 

ho
le

s
b

2.
36

 in
 [

60
 m

m
]

2.
76

 in
 [

70
 m

m
]

2.
76

 in
 [

70
 m

m
]

4.
33

 in
 [

11
0 

m
m

]
4.

33
 in

 [
11

0 
m

m
]

6.
73

 in
 [

17
1 

m
m

]
8.

47
 in

 [
21

5 
m

m
]

D
ep

th
D

ep
th

 w
ith

ou
t 

op
tio

n 
A/

B
C

8.
15

 in
 [

20
7 

m
m

]
8.

07
 in

 [
20

5 
m

m
]

8.
15

 in
 [

20
7 

m
m

]
8.

07
 in

 [
20

5 
m

m
]

8.
15

 in
 [

20
7 

m
m

]
6.

89
 in

 [
17

5 
m

m
]

7.
68

 in
 [

19
5 

m
m

]
W

ith
 o

pt
io

n 
A/

B
C

8.
74

 in
 [

22
2 

m
m

]
8.

66
 in

 [
22

0 
m

m
]

8.
74

 in
 [

22
2 

m
m

]
8.

66
 in

 [
22

0 
m

m
]

8.
74

 in
 [

22
2 

m
m

]
6.

89
 in

 [
17

5 
m

m
]

7.
68

 in
 [

19
5 

m
m

]
Sc

re
w

 h
ol

es
c

0.
24

 in
 [

6.
0 

m
m

]
0.

32
 in

 [
8.

0 
m

m
]

0.
32

 in
 [

8.
0 

m
m

]
0.

32
 in

 [
8.

0 
m

m
]

0.
32

 in
 [

8.
0 

m
m

]
0.

33
 in

 [
8.

25
 m

m
]

0.
33

 in
 [

8.
25

 m
m

]
d

ø0
.3

5 
in

. [
8 

m
m

]
ø0

.4
3 

in
 [

11
 m

m
]

ø0
.4

3 
in

 [
11

 m
m

]
ø0

.4
3 

in
 [

11
 m

m
]

ø0
.4

3 
in

 [
11

 m
m

]
ø0

.4
7 

in
 [

12
 m

m
]

ø0
.4

7 
in

 [
12

 m
m

]

e
ø0

.2
0 

in
 [

5 
m

m
]

ø0
.2

2 
in

 [
5.

5 
m

m
]

ø0
.2

2 
in

 [
5.

5 
m

m
]

ø0
.2

2 
in

 [
5.

5
m

m
]

ø0
.2

2 
in

 [
5.

5 
m

m
]

ø0
.2

6 
in

 (
6.

5 
m

m
)

ø0
.2

6 
in

 (
6.

5 
m

m
)

f
0.

20
 in

 [
5 

m
m

]
0.

35
 in

 [
9 

m
m

]
0.

35
 in

 [
9 

m
m

]
0.

35
 in

 [
9 

m
m

]
0.

35
 in

 [
9 

m
m

]
0.

24
 in

 [
6 

m
m

]
0.

35
 in

 [
9 

m
m

]

M
ax

 w
ei

gh
t

5.
95

 lb
s 

[2
.7

 k
g]

10
.8

 lb
s 

[4
.9

 k
g]

11
.6

9 
lb

s 
[5

.3
 k

g]
14

.5
5 

lb
s 

[6
.6

 k
g]

15
.4

3 
lb

s 
[7

.0
 k

g]
21

.3
8 

lb
s 

[9
.7

 k
g]

29
.7

6/
31

.3
1 

lb
s

[1
3.

5/
14

.2
 k

g]

 Frame Size A4 Addendum

2

1  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 296 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 328 of 2457



Fr
am

e 
Si

ze
B

1
B

2
B

3
B

4
C

1
C

2
C

3
C

4

R
at

ed
 P

ow
er

in
 H

P
 [

kW
]

20
0–

2
40

 V
7.

5–
10

 [
5.

5–
7.

5]
11

7.
5–

10
 [

5.
5–

7.
5]

11
-1

5
15

-2
2

30
-3

7
25

–3
0 

[1
8.

5
–2

2]
30

-3
7

38
0–

4
80

/5
00

 V
1

1-
15

25
–3

0 
[1

8.
5–

22
]

11
-1

5
25

–
40

 [
18

.5
–3

0]
30

-4
5

55
-7

5
37

-4
5

55
-7

5
52

5–
6

00
 V

1
1-

15
25

–3
0 

[1
8.

5–
22

]
11

-1
5

25
–

40
 [

18
.5

–3
0]

30
-4

5
55

-9
0

37
-4

5
55

-9
0

52
5–

6
90

 V
11

-2
2

30
-7

5
IP N

EM
A

21
/ 

55
/6

6
Ty

pe
 1

/T
yp

e 
12

21
/5

5/
66

Ty
pe

 1
/T

yp
e 

12
20

Ch
as

si
s

20
Ch

as
si

s
21

/5
5/

66
Ty

pe
 1

/T
yp

e 
12

21
/5

5/
66

Ty
pe

 1
/T

yp
e 

12
20

Ch
as

si
s

20
Ch

as
si

s
H

ei
gh

t
H

ei
gh

t 
of

 b
ac

kp
la

te
A

18
.9

0 
in

 [
48

0 
m

m
]

25
.5

9 
in

 [
65

0 
m

m
]

15
.7

1 
in

 [
39

9 
m

m
]

20
.4

7 
in

 [
52

0 
m

m
]

26
.7

7 
in

 [
68

0 
m

m
]

30
.3

2 
in

 [
77

0 
m

m
]

21
.6

5 
in

 [
55

0 
m

m
]

25
.9

8 
in

 [
66

0 
m

m
]

H
ei

gh
t w

ith
 d

e-
co

up
lin

g 
pl

at
e 

fo
r 

se
ria

l c
om

m
u-

ni
ca

tio
n 

bu
s 

ca
bl

es
A

-
-

16
.5

4 
in

 [
42

0 
m

m
]

23
.4

3 
in

 [
59

5 
m

m
]

24
.8

0 
in

 [
63

0 
m

m
]

31
.5

0 
in

 [
80

0 
m

m
]

D
is

ta
nc

e 
be

tw
ee

n 
m

ou
nt

in
g 

ho
le

s
a

17
.8

7 
in

 [
45

4 
m

m
]

24
.5

7 
in

 [
62

4 
m

m
]

14
.9

6 
in

 [
38

0 
m

m
]

19
.4

9 
in

 [
49

5 
m

m
]

25
.5

1 
in

 [
64

8 
m

m
]

29
.0

9 
in

 [
73

9 
m

m
]

20
.5

1 
in

 [
52

1 
m

m
]

24
.8

4 
in

 [
63

1 
m

m
]

W
id

th
W

id
th

 o
f 

ba
ck

pl
at

e
B

9.
53

 in
 [

24
2 

m
m

]
9.

53
 in

 [
24

2 
m

m
]

6.
50

 in
 [

16
5 

m
m

]
9.

06
 in

 [
23

0 
m

m
]

12
.1

3 
in

 [
30

8 
m

m
]

14
.5

7 
in

 [
37

0 
m

m
]

12
.1

3 
in

 [
30

8 
m

m
]

14
.5

7 
in

 [
37

0 
m

m
]

W
id

th
 o

f 
ba

ck
pl

at
e 

w
ith

 o
ne

 C
 o

pt
io

n
B

9.
53

 in
 [

24
2 

m
m

]
9.

53
 in

 [
24

2 
m

m
]

8.
07

 in
 [

20
5 

m
m

]
9.

06
 in

 [
23

0 
m

m
]

12
.1

3 
in

 [
30

8 
m

m
]

14
.5

7 
in

 [3
70

 m
m

]
12

.1
3 

in
 [

30
8 

m
m

]
14

.5
7 

in
 [

37
0 

m
m

]
W

id
th

 o
f 

ba
ck

pl
at

e 
w

ith
 t

w
o 

C 
op

tio
ns

B
9.

53
 in

 [
24

2 
m

m
]

9.
53

 in
 [

24
2 

m
m

]
8.

86
 in

 [
22

5 
m

m
]

9.
06

 in
 [

23
0 

m
m

]
12

.1
3 

in
 [

30
8 

m
m

]
14

.5
7 

in
 [

37
0 

m
m

]
12

.1
3 

in
 [

30
8 

m
m

]
14

.5
7 

in
 [

37
0 

m
m

]
D

is
ta

nc
e 

be
tw

ee
n 

m
ou

nt
in

g 
ho

le
s

b
8.

27
 in

 [
21

0 
m

m
]

8.
27

 in
 [

21
0 

m
m

]
5.

51
 in

 [
14

0 
m

m
]

7.
87

 in
 [

20
0 

m
m

]
10

.7
1 

in
 [

27
2 

m
m

]
13

.1
5 

in
 [

33
4 

m
m

]
10

.6
3 

in
 [

27
0 

m
m

]
12

.9
9 

in
 [

33
0 

m
m

]
D

ep
th

D
ep

th
 w

ith
ou

t 
op

tio
n 

A/
B

C
10

.2
4 

in
 [

26
0 

m
m

]
10

.2
4 

in
 [

26
0 

m
m

]
9.

80
 in

 [
24

9 
m

m
]

9.
53

 in
 [

24
2 

m
m

]
12

.2
1 

in
 [

31
0 

m
m

]
13

.1
9 

in
 [

33
5 

m
m

]
13

.1
1 

in
 [

33
3 

m
m

]
13

.1
1 

in
 [

33
3 

m
m

]
W

ith
 o

pt
io

n 
A/

B
C

10
.2

4 
in

 [
26

0 
m

m
]

10
.2

4 
in

 [
26

0 
m

m
]

10
.3

2 
in

 [
26

2 
m

m
]

9.
53

 in
 [

24
2 

m
m

]
12

.2
1 

in
 [

31
0 

m
m

]
13

.1
9 

in
 [

33
5 

m
m

]
13

.1
1 

in
 [

33
3 

m
m

]
13

.1
1 

in
 [

33
3 

m
m

]
Sc

re
w

 h
ol

es
c

0.
47

 in
 [

12
 m

m
]

0.
47

 in
 [

12
 m

m
]

0.
32

 in
 [

8 
m

m
]

0.
49

 in
 [

12
.5

 m
m

]
0.

49
 in

 [
12

.5
 m

m
]

d
ø0

.7
5 

in
 [

19
 m

m
]

ø0
.7

5 
in

 [
19

 m
m

]
0.

47
 in

 [
12

 m
m

]
ø0

.7
5 

in
 [

19
 m

m
]

ø0
.7

5 
in

 [
19

 m
m

]
e

ø0
.3

5 
in

 [
9 

m
m

]
ø0

.3
5 

in
 [

9 
m

m
]

0.
27

 in
 [

6.
8 

m
m

]
0.

34
 in

 [
8.

5 
m

m
]

ø0
.3

5 
in

 [
9 

m
m

]
ø0

.3
5 

in
 [

9 
m

m
]

0.
34

 in
 [

8.
5 

m
m

]
0.

34
 in

 [
8.

5 
m

m
]

f
0.

35
 in

 [
9 

m
m

]
0.

35
 in

 [
9 

m
m

]
0.

31
 in

 [
7.

9 
m

m
]

0.
59

 in
 [

15
 m

m
]

0.
39

 in
 [

9.
8 

m
m

]
0.

39
 in

 [
9.

8 
m

m
]

0.
67

 in
 [

17
 m

m
]

0.
67

 in
 [

17
 m

m
]

M
ax

 w
ei

gh
t

50
.7

1 
lb

s 
[2

3 
kg

]
59

.5
3 

lb
s 

[2
7 

kg
]

26
.4

6 
lb

s 
[1

2 
kg

]
51

.8
1 

lb
s 

[2
3.

5 
kg

]
99

.2
1 

lb
s 

[4
5 

kg
]

14
3.

30
 lb

s 
[6

5 
kg

]
77

.1
6 

lb
s 

[3
5 

kg
]

11
0.

23
 lb

s 
[5

0 
kg

]

 Frame Size A4 Addendum

3

  1

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 297 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 329 of 2457



1.1.1 Mechanical Mounting 

All Frame Sizes allow side-by-side installation except when a IP21/IP4X/ TYPE 1 Enclosure Kit is used (see the Options and Accessories section of the

Design Guide).

If the IP 21 Enclosure kit is used on frame size A1, A2 or A3, there must be a clearance between the drives of a minimum of 2 in [50 mm].

For optimal cooling conditions, allow a free air passage above and below the adjustable frequency drive. See table below.

Air passage for different frame sizes

Frame
size: A1* A2 A3 A4 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
(mm): 100 100 100 100 100 100 200 100 200 200 225 200 225

b
(mm): 100 100 100 100 100 100 200 100 200 200 225 200 225

*  only

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the adjustable frequency drive. Retighten all four screws.

Table 1.1: When mounting frame sizes A4, A5, B1, B2, C1 andC2 on a non-solid back wall, the drive must be provided with a backplate A to ensure

sufficient cooling air over the heatsink.

Frame
Tightening torque for covers (Nm)

IP20 IP21 IP55 IP66
A1 * - - -
A2 * * - -
A3 * * - -
A4/A5 - - 2 2
B1 - * 2.2 2.2
B2 - * 2.2 2.2
B3 * - - -
B4 2 - - -
C1 - * 2.2 2.2
C2 - * 2.2 2.2
C3 2 - - -
C4 2 - - -
* = No screws to tighten
- = Does not exist
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NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (167°F [75°C])

conductors are recommended.

Aluminum Conductors

Terminals can accept aluminum conductors, but the conductor surface must be clean, and the oxidation must be removed and sealed by neutral acid-

free Vaseline grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It is crucial to keep the connection a gas-tight

joint, otherwise the aluminum surface will oxidize again.

Tightening Torque
Frame size 200–240 V 380–500 V 525–690 V Cable for: Tightening torque
A1 0.34–2 hp

[0.25–1.5
kW]

0.5–2 hp
[0.37–1.5
kW]

-

Line power, brake resistor, load sharing, motor cables

0.5–0.6 Nm

A2 0.33–3 hp
[0.25–2.2
kW]

0.5–5 hp
[0.37–4 kW]

-

A3 4–5 hp [3–
3.7 kW]

7.5–10 hp
[5.5–7.5
kW]

-

A4 0.34–3 hp
[0.25–2.2
kW]

0.5–5 hp
[0.37–4 kW]

A5 4–5 hp [3–
3.7 kW]

7.5–10 hp
[5.5–7.5
kW]

-

B1 7.5–10 hp
[5.5–7.5
kW]

15–20 hp
[11–15 kW]

- Line power, brake resistor, load sharing, motor cables 1.8 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B2 15 hp [11
kW]

25–30 hp
[18.5–22
kW]

15–30 hp
[11–22 kW]

Line power, brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B3 7.5–10 hp
[5.5–7.5
kW]

15–20 hp
[11–15 kW]

- Line power, brake resistor, load sharing, motor cables 1.8 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B4 15–20 hp
[11–15 kW]

25–40 hp
[18.5–30
kW]

- Line power, brake resistor, load sharing, motor cables 4.5 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C1 20–30 hp
[15–22 kW]

40–60 hp
[30–45 kW]

- Line power, brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C2 40–50 hp
[30–37 kW]

75–100 hp
[55–75 kW]

40–100 hp
[30–75 kW]

Line power, motor cables 14 Nm (up to 0.15 in2 [95
mm2])
24 Nm (over 0.15 in2 [95
mm2])

Load sharing, brake cables 14 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C3 25–30 hp
[18.5–22
kW]

40–50 hp
[30–37 kW]

- Line power, brake resistor, load sharing, motor cables 10 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C4 50–60 hp
[37–45 kW]

75–100 hp
[55–75 kW]

- Line power, motor cables 14 Nm (up to 0.15 in2 [95
mm2])
24 Nm (over 0.15 in2 [95
mm2])

Load sharing, brake cables 14 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm
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Line power connector frame size A4/A5 (IP 55/66)

When a disconnector is used (frame size A4/A5), the PE must be mounted on the left side of the drive.

Illustration 1.1: AC line input connections frame sizes B1 and

B2 (IP 21/NEMA Type 1 and IP 55/66/ NEMA Type 12).

Illustration 1.1: AC line input connections size B3 (IP20).
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1 How to Read this Instruction Manual

VLT AQUA Drive
FC 200 Series

Software version: 1.33

This guide can be used with all FC 200 adjustable frequency drives
with software version 1.33 or later.

The current software version number can be read from
par. 15-43 Software Version.
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1.1.1 Copyright, Limitation of Liability and Revision Rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual, the user agrees that the information contained herein

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication

with Danfoss equipment over a serial communication link. This publication is protected under the copyright laws of Denmark and most other countries.

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical,

hardware or software environment.

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose.

In no event shall Danfoss be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute

these, or any claims by third parties.

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former

or present users of such revisions or changes.

1.1.2 Available Literature for VLT® AQUA DriveFC 200

- VLT® AQUA Drive Instruction Manual MG.20.Mx.yy provides the neccessary information for getting the drive up and running.

- VLT® AQUA Drive High Power Instruction Manual MG.20.Px.yy provides the neccessary information for getting the HP drive up and running.

- VLT® AQUA Drive Design Guide MG.20.Nx.yy contains all the technical information about the drive and customer design and applications.

- VLT® AQUA Drive Programming Guide MN.20.Ox.yy provides information on how to program and includes complete parameter descriptions.

- VLT® AQUA Drive FC 200 Profibus MG.33.Cx.yy

- VLT® AQUA Drive FC 200 DeviceNet MG.33.Dx.yy

- Output Filters Design Guide MG.90.Nx.yy

- VLT® AQUA Drive FC 200 Cascade Controller MI.38.Cx.yy

- Application Note MN20A102: Submersible Pump Application

- Application Note MN20B102: Master/Follower Operation Application

- Application Note MN20F102: Drive Closed-loop and Sleep Mode

- Instruction MI.38.Bx.yy: Installation Instruction for Mounting Brackets Enclosure type A5, B1, B2, C1 and C2 IP21, IP55 or IP66

- Instruction MI.90.Lx.yy: Analog I/O Option MCB109

- Instruction MI.33.Hx.yy: Panel through mount kit

x = Revision number

yy = Language code

Danfoss technical literature is also available online at

www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.htm.
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1.1.3 Approvals

1.1.4 Symbols

Symbols used in this Instruction Manual.

NOTE!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates a default setting
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2 Safety

2.1.1 Safety Note

The voltage of the adjustable frequency drive is dangerous whenever connected to line power. Incorrect installation of the motor,

adjustable frequency drive or serial communication bus may cause damage to the equipment, serious personal injury or death. Con-

sequently, the instructions in this manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The adjustable frequency drive must be disconnected from line power if repair work is to be carried out. Make sure that the line power supply

has been disconnected and that the necessary time has passed before removing motor and line power plugs.

2. The [STOP/RESET] key on the control panel of the adjustable frequency drive does not disconnect the equipment from line power and is thus

not to be used as a safety switch.

3. Correct protective grounding of the equipment must be established, the user must be protected against supply voltage, and the motor must be

protected against overload in accordance with applicable national and local regulations.

4. The ground leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip]

(default value) or data value [ETR warning]. Note: The function is initialized at 1.16 x rated motor current and rated motor frequency. For the

North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and line power supply while the adjustable frequency drive is connected to line power. Make sure that

the line power supply has been disconnected and that the necessary time has passed before removing motor and line power plugs.

7. Please note that the adjustable frequency drive has more voltage inputs than L1, L2 and L3 when load sharing (linking of the DC intermediate

circuit) and external 24 V DC have been installed. Make sure that all voltage inputs have been disconnected and that the necessary time has

passed before commencing repair work.

Installation at High Altitudes

Installation at high altitude:

380–480 V: At altitudes above 10,000 ft [3 km], please contact Danfoss Drives regarding PELV.

525–690 V: At altitudes above 6,600 ft [2 km], please contact Danfoss Drives regarding PELV.

Warning against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the adjustable frequency drive

is connected to line power. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not

sufficient. 2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which

data can be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the adjustable frequency drive, or if a temporary

overload or a fault in the supply line power or the motor connection ceases.

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from line power.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic backup.
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2.1.2 General Warning

Leakage Current

The ground leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1, a reinforced protective

ground connection must be ensured by means of: a min. 0.016 in² [10 mm²] Cu or 0.025 in² [16 mm²] Al PE-wire, or an additional

PE wire - with the same cable cross-section as the line power wiring - must be terminated separately.

Residual Current Device

This product can cause DC current in the protective conductor. Where a residual current device (RCD) is used for extra protection, only

an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective grounding of the VLT AQUA Drive FC 200 and the use of RCDs must always follow national and local regulations.

2.1.3 Before Commencing Repair Work

1. Disconnect the adjustable frequency drive from line power.

2. Disconnect DC bus terminals 88 and 89

3. Wait at least the time mentioned above in the section General Warning.

4. Remove motor cable

2.1.4 Special Conditions

Electrical Ratings:

The rating indicated on the nameplate of the adjustable frequency drive is based on a typical 3-phase line power supply within the specified voltage,

current and temperature ranges, which are expected to be used in most applications.

The adjustable frequency drives also support other special applications, which affect the electrical ratings of the adjustable frequency

drive. Special conditions that affect the electrical ratings might be:

• Single phase applications.

• High temperature applications which require derating of the electrical ratings

• Marine applications with more severe environmental conditions.

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the electrical ratings.

Installation requirements:

The overall electrical safety of the adjustable frequency drive requires special installation considerations regarding:

• Fuses and circuit breakers for overcurrent and short-circuit protection

• Selection of power cables (line power, motor, brake, load sharing and relay)

• Grid configuration (IT,TN, grounded leg, etc.)

• Safety of low-voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the installation requirements.

2.1.5 Caution

The adjustable frequency drive DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock

hazard, disconnect the adjustable frequency drive from line power before carrying out maintenance. Wait at least as follows before

doing service on the adjustable frequency drive:
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Voltage (V) Min. Waiting Time (Minutes)
4 15 20 30 40

200 - 240 0.34–5 hp [0.25–3.7
kW]

7.5–60 hp [5.5–45 kW]

380 - 480 0.5–10 hp [0.37–7.5
kW]

15–125 hp [11–90 kW] 150–350 hp [110–250
kW]

 450–1350 hp [315–
1000 kW]

525-600 1–10 hp [0.75 kW–7.5
kW]

15–125 hp [11–90 kW]    

525-690  15–125 hp [11–90 kW] 60–550 hp [45–400 kW] 600–1600 hp [450–
1200 kW]

Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

2.1.6 Avoid Unintended Start

NOTE!

While the adjustable frequency drive is connected to line power, the motor can be started/stopped using digital commands, bus commands, references

or via the Local Control Panel.

• Disconnect the adjustable frequency drive from line power whenever personal safety considerations make it necessary to avoid an unintended

start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the line power supply, or lost motor connection may cause a

stopped motor to start.

2.1.7 IT Line Power

IT line power

Do not connect adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of more

than 440 V for 400 V drives and 760 V for 690 V drives.

For 400 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground.

For 690 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 760 V between phase and ground.

par. 14-50 RFI 1 can be used to disconnect the internal RFI capacitors from the RFI filter to ground.

2.1.8 Disposal Instructions 

Equipment containing electrical components may not be disposed of together with domestic waste.

It must be separately collected with electrical and electronic waste according to local and currently valid leg-

islation.
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2.1.9 Safe Stop of the Adjustable Frequency Drive (optional)

For versions fitted with a safe stop terminal 37 input, the adjustable frequency drive can perform the safety function Safe Torque Off (As defined by draft

CD IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and deemed suitable for the requirements of Safety Category 3 in EN 954-1. This function is called safe stop. Prior to integrating and using

safe stop in an installation, a thorough risk analysis must be carried out on the installation in order to determine whether the safe stop functionality and

safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety Category

3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information and

instructions contained in the Instruction Manual are not sufficient for a correct and safe use of the safe stop functionality!
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3 Introduction

3.1.1 Type Code String - Medium Power 

Description Pos.: Possible choice
Product group & VLT Series 1-6 FC 202
Power rating 7-10 0.34–1600 hp [0.25–1200 kW]
Number of phases 11 Three phases (T)

AC line voltage 11-12

S2: 220–240 V AC single phase
S4: 380–480 V AC single phase
T 2: 200–240 V AC
T 4: 380–480 V AC
T 6: 525–600 V AC
T 7: 525–690 V AC

Enclosure 13-15

E20: IP20
E21: IP 21/NEMA Type 1
E55: IP 55/NEMA Type 12
E2M: IP21/NEMA Type 1 w/ line power shield
E5M: IP 55/NEMA Type 12 w/ line power shield
E66: IP66
F21: IP21 kit without backplate
G21: IP21 kit with backplate
P20: IP20/chassis with backplate
P21: IP21/NEMA Type 1 w/ backplate
P55: IP55/NEMA Type 12 w/ backplate

RFI filter 16-17

HX: No RFI filter
H1: RFI filter class A1/B
H2: RFI filter class A2
H3: RFI filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Brake 18

X: No brake chopper included
B: Brake chopper included
T: Safe Stop
U: Safe + brake

Display 19
G: Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

Coating PCB 20 X. No coated PCB
C: Coated PCB

Line power option 21
D: Loadsharing
X: No line power disconnect switch
8: Line Power Disconnect + Loadsharing

Cable entries 22 X: Standard cable entries
O: European metric thread in cable entries

23 Reserved
Software release 24-27 Current software version
Software language 28

Table 3.1: Type code description.
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Description Pos.: Possible choice

A options 29-30

AX: No options
A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AN: MCA 121 Ethernet IP

B options 31-32

BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option
BO:MCB 109 Analog I/O option
BY: MCO 101 Extended Cascade Control

C0 options 33-34 CX: No options

C1 options 35 X: No options
5: MCO 102 Advanced Cascade Control

C option software 36-37 XX: Standard software

D options 38-39 DX: No option
D0: DC backup

The various options are described further in this Design Guide.

Table 3.2: Type code description.
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3.1.2 Adjustable Frequency Drive Identification

Below is an example of an identification label. This label is situated on the adjustable frequency drive and shows the type and the options with which the

unit is equipped. See table 2.1 for details of how to read theType code string (T/C).

Figure 3.1: This example shows an identification label for the VLT AQUA Drive.

Please have T/C (type code) number and serial number ready before contacting Danfoss.

3.1.3 Abbreviations and Standards 

Abbreviations: Terms: SI units: I-P units:
a Acceleration m/s2 ft/s2

AWG American wire gauge
Auto Tune Automatic Motor Tuning

C Celsius   
I Current A Amp

ILIM Current limit
Joule Energy J = N m ft-lb, Btu

F Fahrenheit   
FC Adjustable Frequency Drive
f Frequency Hz Hz

kHz Kilohertz kHz kHz
LCP Local Control Panel   
mA Milliampere
ms Millisecond   
min Minute
MCT Motion Control Tool   

M-TYPE Motor Type Dependent
Nm Newton meters  in-lbs
IM,N Nominal motor current
fM,N Nominal motor frequency
PM,N Nominal motor power
UM,N Nominal motor voltage
par. Parameter
PELV Protective Extra Low Voltage   
Watt Power W Btu/hr, hp

Pascal Pressure Pa = N/m² psi, psf, ft of water
IINV Rated Inverter Output Current
RPM Revolutions Per Minute   
SR Size Related
T Temperature C F
t Time s s, hr

TLIM Torque limit
U Voltage V V

Table 3.3: Abbreviation and standards table.
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4 Mechanical Installation

4.1 Before Starting

4.1.1 Checklist

When unpacking the adjustable frequency drive, make sure that the unit is undamaged and complete. Use the following table to identify the packaging:

Enclosure

type:

A2

(IP 20/ 21)

A3

(IP 20/21)

A5

(IP 55/ 66)

B1/B3

(IP20/ 21/ 55/ 66)

B2/B4

(IP20/ 21/ 55/66)

C1/C3

(IP20/21/ 55/66)

C2/C4

(IP20/21/ 55/66)

Unit size (kW):

200–240 V 0.25–3.0 3.7 0.25–3.7
5.5–11/

5.5–11

15/

15–18.5

18.5–30/

22–30

37-45/

37-45

380–480 V 0.37–4.0 5.5–7.5 0.37–7.5
11–18.5/

11–18.5

22-30/

22-37

37-55/

45-55

75 - 90/

75-90

525–600 V 0.75–7.5 0.75–7.5
11–18.5/

11–18.5

22-37/

22-37

45-55/

45-55

75 - 90/

75-90

525–690 V - - -
-/

-

11-30/

-

-/

-

37-90/

-

Table 4.1: Unpacking table
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Please note that a selection of screwdrivers (phillips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the adjustable frequency drive. The packaging for these enclosures contains, as shown: accessory bag(s), documen-

tation and the unit. Depending on options fitted, there may be one or two bags and one or more booklets.
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4.2.3 Mechanical Mounting 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation.

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3,, there must be a minimum of 2 in [50 mm] of clearance between

drives.

For optimal cooling conditions, allow a free air passage above and below the adjustable frequency drive. See table below.

Air passage for different enclosures

Enclo-

sure:
A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a (mm): 100 100 100 200 200 200 200 200 225 200 225

b (mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the adjustable frequency drive. Re-tighten all four screws.

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a backplate A due to

insufficient cooling air over the heatsink.

For heavier drives (B4, C3, C4), use a lift. First wall-mount the 2 lower bolts, then lift the drive onto the lower bolts. Finally, fasten the drive against the

wall with the 2 top bolts.
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4.2.4 Safety Requirements for Mechanical Installation

Pay attention to the requirements that apply to integration and the field mounting kit. Follow the information in the list to avoid serious

damage or injury, especially when installing large units.

The adjustable frequency drive is cooled by air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the

adjustable frequency drive, and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the

paragraph Derating for Ambient Temperature.

If the ambient temperature is in the range of 113°–131°F [45°–55°C], derating of the adjustable frequency drive will become relevant, see Derating for

Ambient Temperature.

The service life of the adjustable frequency drive is reduced if derating for ambient temperature is not taken into account.

4.2.5 Field Mounting

For field mounting the IP 21/IP 4X top/,TYPE 1 kits or IP 54/55 units are recommended.

4.2.6 Panel Through Mounting

A Panel Through Mount Kit is available for adjustable frequency drive series , VLT Aqua Drive and.

In order to increase heatsink cooling and reduce panel depth, the adjustable frequency drive may be mounted in a through panel. Furthermore, the built-

in fan can then be removed.

The kit is available for enclosures A5 through C2.

NOTE!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.
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5 Electrical Installation

5.1 How to Connect

5.1.1 Cables General 

NOTE!

Always comply with national and local regulations on cable cross-sections.

Details of terminal tightening torques.

Power (kW) Torque (Nm)

Enclosure 200–240 V 380–480 V 525–600 V Line power Motor DC connec-
tion Brake Ground Relay

A2 0.25–3.0 0.37–4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5–7.5 0.75–7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25–3.7 0.37–7.5 0.75–7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5–11 11–18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2 -
15

22
30

-
-

4.5
4.52)

4.5
4.52)

3.7
3.7

3.7
3.7

3
3

0.6
0.6

B3 5.5–11 11–18.5 11–18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15–18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5–30 37 - 55 - 10 10 10 10 3 0.6

C2 37
45

75
90 - 14

24
14
24

14
14

14
14

3
3

0.6
0.6

C3 22 -
30

45 -
55

45 -
55 10 10 10 10 3 0.6

C4 37 -
45

75 -
90

75 -
90

14
241

14
241 14 14 3 0.6

Table 5.1: Tightening of terminals

1. For different cable dimensions x/y where x 0.147 in2 [95 mm2] and y 0.147 in2 [95 mm2].

2. Cable dimensions above 25 hp [18.5 kW]  0.0542 in2 [35 mm2] and below 30 hp [22 kW]  0.0155 in2 [10 mm2]

5.1.2 Power and Control Wiring for Unshielded Cables

Induced Voltage!

Run motor cables from multiple drives separately. Induced voltage from output motor cables run together can charge equipment

capacitors even with the equipment turned off and locked out. Failure to run output cables separately could result in death or serious

injury.

Run drive input power, motor wiring, and control wiring in three separate metallic conduits or raceways for high frequency noise

isolation. Failure to isolate power, motor, and control wiring could result in less than optimum controller and associated equipment

performance.

Because the power wiring carries high frequency electrical pulses, it is important that input power and motor power are run in separate conduit. If the

incoming power wiring is run in the same conduit as the motor wiring, these pulses can couple electrical noise back onto the building power grid. Control

wiring should always be isolated from the high voltage power wiring.

When  shielded/armored cable is not used, at least three separate conduits must be connected to the panel option (see figure below).

• Power wiring into the enclosure
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• Power wiring from the enclosure to the motor

• Control wiring

Figure 5.1: Power and control wiring connection
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5.1.3 Grounding and IT Line Power

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2]or 2 rated line power wires terminated separately

according to EN 50178 or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regula-

tions on cable cross-sections.

The line power is connected to the main disconnect switch if this is included.

NOTE!

Make sure that the AC line voltage corresponds to the AC line voltage of the adjustable frequency drive nameplate.

Figure 5.2: Terminals for line power and grounding.

IT Line Power

Do not connect 400 V adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of

more than 440 V.

For IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground.
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5.1.5 AC Line Input Connections for A2 and A3

Figure 5.3: First mount the two screws on the mounting plate, slide it into place and tighten fully.

Figure 5.4: When mounting cables, first mount and tighten ground cable.

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2] or 2 rated line power wires terminated separately

according to EN 50178/IEC 61800-5-1.
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Figure 5.5: Then mount line power plug and tighten wires.

Figure 5.6: Finally, tighten support bracket on line power wires.

NOTE!

With single phase A3 use L1 and L2 terminals.
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5.1.6 AC Line Input Connections for A5

Figure 5.7: How to connect to line power and grounding without a line power disconnect switch. Note that a cable clamp is used.

Figure 5.8: How to connect to line power and grounding with a line power disconnect switch.

NOTE!

With single phase A5 use L1 and L2 terminals.
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5.1.7 AC Line Input Connections for B1, B2 and B3

Figure 5.9: How to connect to line power and grounding for

B1 and B2

Figure 5.10: How to connect to line power and grounding

for B3 without RFI.

Figure 5.11: How to connect to line power and grounding

for B3 with RFI.

NOTE!

With single phase B1 use L1 and L2 terminals.

NOTE!

For correct cable dimensions, please see the section General Specifications at the back of this manual.
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5.1.8 AC Line Input Connections for B4, C1 and C2

Figure 5.12: How to connect to line power and grounding

for B4.

Figure 5.13: How to connect to line power and grounding

for C1 and C2.

5.1.9 AC Line Input Connections for C3 and C4

Figure 5.14: How to connect C3 to line power and ground-

ing.

Figure 5.15: How to connect C4 to line power and ground-

ing.

5.1.10 How to Connect Motor - Introduction

See section General Specifications for correct dimensioning of motor cable cross-section and length.

• Use a shielded/armored motor cable to comply with EMC emission specifications (or install the cable in a metal conduit, see section Power and

Control Wiring for Unshielded Cables).

• Keep the motor cable as short as possible to reduce the noise level and leakage currents.

VLT  AQUA Drive
Instruction Manual 5 Electrical Installation

MG.20.M7.22 - VLT  is a registered Danfoss trademark 5-9

  5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 331 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 363 of 2457



• Connect the motor cable shield/armor to both the decoupling plate of the adjustable frequency drive and to the metal of the motor. (The same

applies to both ends of the metal conduit if used instead of a shield.)

• Make the shield connections with the largest possible surface area (by using a cable clamp or an EMC cable connector). This is done by using

the supplied installation devices in the adjustable frequency drive.

• Avoid terminating the shield by twisting the ends (pigtails), as this will spoil high frequency shielding effects.

• If it is necessary to break the continuity of the shield to install a motor isolator or motor relay, the continuity must be maintained with the lowest

possible HF impedance.

Cable length and cross-section

The adjustable frequency drive has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the

cable capacitance - and thus the leakage current - may increase, thereby requiring that the cable length is reduced accordingly.

Switching frequency

When adjustable frequency drives are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be

set according to the sine wave filter instructions in par. 14-01 Switching Frequency.

Precautions while using aluminum conductors

Aluminum conductors are not recommended for cable cross-sections less than 0.054 in² [35 mm²]. Terminals can accept aluminum conductors, but the

conductor surface has to be clean, oxidation must be removed, and the area must be sealed by neutral acid-free Vaseline grease before the conductor

is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It is crucial to ensure that the connection

makes a gas tight joint, otherwise the aluminum surface will oxidize again.

All types of three-phase asynchronous standard motors can be connected

to the adjustable frequency drive. Normally, small motors are star-con-

nected (230/400 V, D/Y). Large motors are delta-connected (400/690 V,

D/Y). Refer to the motor nameplate for correct connection mode and

voltage.

Figure 5.16: Terminals for motor connection

NOTE!

In motors without phase insulation paper or other insulation reinforcement suitable for operation with the voltage supply (such as an

adjustable frequency drive), fit a sine-wave filter on the output of the adjustable frequency drive. (Motors that comply with IEC 60034-17

do not require a sine-wave filter).

No. 96 97 98 Motor voltage 0–100% of AC line voltage.

U V W 3 cables out of motor

U1 V1 W1
6 cables out of motor, Delta-connected

W2 U2 V2

U1 V1 W1 6 cables out of motor, Star-connected

U2, V2, W2 to be interconnected separately

(optional terminal block)

No. 99 Ground connection

PE

Table 5.3: 3 and 6 cable motor connection.
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5.1.12 Motor Connection for A2 and A3

Follow these drawings step-by-step for connecting the motor to the adjustable frequency drive.

Figure 5.17: First terminate the motor ground, then place motor U, V and W wires in the plug and tighten them.

Figure 5.18: Mount cable clamp to ensure 360 degree connection between chassis and shield; ensure that the outer insulation of the motor

cable is removed under the clamp.
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5.1.13 Motor Connection for A5

Figure 5.19: First, terminate the motor ground, then insert the motor U, V and W wires in the terminal and tighten them. Please ensure that

the outer insulation of the motor cable is removed under the EMC clamp.

5.1.14 Motor Connection for B1 and B2

Figure 5.20: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the

outer insulation of the motor cable is removed under the EMC clamp.
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5.1.15 Motor Connection for B3 and B4

Figure 5.21: First terminate the motor ground, then place

motor U, V and W wires in the terminal and tighten them.

Please ensure that the outer insulation of the motor cable is

removed under the EMC clamp.

Figure 5.22: First terminate the motor ground, then place

motor U, V and W wires in the terminal and tighten them.

Please ensure that the outer insulation of the motor cable is

removed under the EMC clamp.

5.1.16 Motor Connection for C1 and C2

Figure 5.23: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the

outer insulation of the motor cable is removed under the EMC clamp.
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5.1.17 Motor Connection for C3 and C4

Figure 5.24: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure

that the outer insulation of the motor cable is removed under the EMC clamp.

Figure 5.25: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure

that the outer insulation of the motor cable is removed under the EMC clamp.
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5.1.18 DC Bus Connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89

Figure 5.26: DC bus connections for enclosure B3. Figure 5.27: DC bus connections for enclosure B4.

Figure 5.28: DC bus connections for enclosure C3. Figure 5.29: DC bus connections for enclosure C4.

Please contact Danfoss if you require further information.
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5.1.19 Brake Connection Option 

The connection cable to the brake resistor must be shielded/armored.

Brake resistor

Terminal number 81 82

Terminals R- R+

NOTE!

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss.

1. Use cable clamps to connect the shield to the metal cabinet of the adjustable frequency drive and to the decoupling plate of the brake resistor.

2. Dimension the cross-section of the brake cable to match the brake current.

NOTE!

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.

Figure 5.30: Brake connection terminal for B3. Figure 5.31: Brake connection terminal for B4.

Figure 5.32: Brake connection terminal for C3. Figure 5.33: Brake connection terminal for C4.
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NOTE!

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a line switch or contactor to disconnect

the line power from the adjustable frequency drive. Only the adjustable frequency drive should control the contactor.

NOTE!

Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through

ventilation slots.

Do not cover ventilation slots and grids.

5.1.20 Relay Connection 

To set relay output, see par. group 5-4* Relays.
No. 01 - 02 make (normally open)

01 - 03 break (normally closed)

04 - 05 make (normally open)

04 - 06 break (normally closed)

Terminals for relay connection

(A2 and A3 enclosures).

Terminals for relay connection

(A5, B1 and B2 enclosures).
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Figure 5.34: Terminals for relay connection (C1 and C2 enclosures).

The relay connections are shown in the cut-out with relay plugs (from the accessory bag) fitted.

Figure 5.35: Terminals for relay connections for B3. Only one relay input is fitted from the factory. When the second relay is needed, remove

the knock-out.
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Figure 5.36: Terminals for relay connections for B4.

Figure 5.37: Terminals for relay connections for C3 and C4. Located in the upper right corner of the adjustable frequency drive.
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5.1.21 Relay Output

Relay 1

• Terminal 01: common

• Terminal 02: normal open 240 V AC

• Terminal 03: normal closed 240 V AC

Relay 2

• Terminal 04: common

• Terminal 05: normal open 400 V AC

• Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay,

par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

Additional relay outputs by using option module MCB 105.

5.1.22 Wiring Example and Testing

The following section describes how to terminate and access control wires. For an explanation of the function, programming and wiring of the control

terminals, please see chapter How to program the adjustable frequency drive.
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5.1.23 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal cover

on the front of the adjustable frequency drive. Remove the terminal cover

with a screwdriver.

130BT248

Figure 5.38: Access to control terminals for A2, A3, B3, B4, C3 and

C4 enclosures

Remove front cover to access control terminals. When replacing the front

cover, ensure proper fastening by applying a torque of 2 Nm.

Figure 5.39: Access to control terminals for A5, B1, B2, C1 and C2

enclosures

5 Electrical Installation
VLT  AQUA Drive

Instruction Manual

5-22 MG.20.M7.22 - VLT  is a registered Danfoss trademark

5  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 344 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 376 of 2457



5.1.24 Control Terminals 

Drawing reference numbers:

1. 10-pole plug digital I/O.

2. 3-pole plug RS-485 bus.

3. 6-pole analog I/O.

4. USB connection.

Figure 5.40: Control terminals (all enclosures)

5.1.25 Control Cable Clamp

1. Use a clamp from the accessory bag to connect the shield to the

adjustable frequency drive decoupling plate for control cables.

See the section entitled Grounding of Shielded/Armored Control Cables

for the correct termination of control cables.

Figure 5.41: Control cable clamp.
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5.1.26 Electrical Installation  and Control Cables 

Figure 5.42: Diagram showing all electrical terminals. (Terminal 37 present for units with safe stop function only.)

Terminal number Terminal description Parameter number Factory default

1+2+3 Terminal 1+2+3-Relay1 5-40 No operation

4+5+6 Terminal 4+5+6-Relay2 5-40 No operation

12 Terminal 12 Supply - +24 V DC

13 Terminal 13 Supply - +24 V DC

18 Terminal 18 Digital Input 5-10 Start

19 Terminal 19 Digital Input 5-11 No operation

20 Terminal 20 - Common

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse

29 Terminal 29 Digital Input/Output 5-13/5-31 Jog

32 Terminal 32 Digital Input 5-14 No operation

33 Terminal 33 Digital Input 5-15 No operation

37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output 6-50 Speed 0-HighLim

53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference

54 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback

Table 5.5: Terminal connections
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Very long control cables and analog signals may, in rare cases and depending on the installation, result in 50/60 Hz ground loops due to noise from line

power supply cables.

If this occurs, break the shield or insert a 100 nF capacitor between shield and chassis.

NOTE!

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will prevent

ground current interference among groups. For example, it prevents switching on digital inputs from disturbing analog inputs.

NOTE!

To comply with EMC emission specifications,  shielded/armored cables are recommended. If an unshielded/unarmored cable is used,

see section Power and Control Wiring for Unshielded Cables.. For more information, see EMC Test Results in the Design Guide.

VLT  AQUA Drive
Instruction Manual 5 Electrical Installation

MG.20.M7.22 - VLT  is a registered Danfoss trademark 5-25

  5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 347 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 379 of 2457



5.1.27 How to Test Motor and Direction of Rotation

Note that unintended motor start can occur; make sure no personnel or equipment is in danger!

Figure 5.43:

Step 1: First, remove the insulation on both ends of a 1.97–

2.76 in [50–70 mm] piece of wire.

Please follow these steps to test the motor connection and direction of

rotation. Start with no power to the unit.

Figure 5.44:

Step 2: Insert one end in terminal 27 using a suitable ter-

minal screwdriver. (Note: For units with the Safe Stop func-

tion, the existing jumper between terminal 12 and 37 should

not be removed for the unit to be able to run!)

Figure 5.45:

Step 3: Insert the other end in terminal 12 or 13. (Note:

For units with the Safe Stop function, the existing jumper

between terminal 12 and 37 should not be removed for the

unit to be able to run!)

Figure 5.46:

Step 4: Power up the unit and press the [Off] button. In

this state, the motor should not rotate. Press [Off] to stop

the motor at any time. Note that the LED on the [OFF] but-

ton should be lit. If alarms or warnings are flashing, please

see chapter 7 for more information.

Figure 5.47:

Step 5: By pressing the [Hand on] button, the LED above

the button should be lit and the motor may rotate.
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Figure 5.48:

Step 6: The speed of the motor can be seen in the LCP. It

can be adjusted by pushing the up  and down  arrow

buttons.

Figure 5.49:

Step 7: To move the cursor, use the left  and right  arrow

buttons. This enables speed changes by larger increments.

Figure 5.50:

Step 8: Press the [Off] button to stop the motor again.

Figure 5.51:

Step 9: Change two motor wires if the desired direction of

rotation is not achieved.

Remove line power from the adjustable frequency drive before changing motor wires.
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5.1.28 Switches S201, S202, and S801 

Switches S201 (Al 53) and S202 (Al 54) are used to select a current (0-20

mA) or a voltage (0 to 10 V) configuration of the analog input terminals

53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485

port (terminals 68 and 69).

Please note that the switches may be covered by an option, if so equip-

ped.

Default setting:

S201 (AI 53) = OFF (voltage input)

S202 (AI 54) = OFF (voltage input)

S801 (Bus termination) = OFF

Figure 5.52: Switches location.

5.2 Final Optimization and Test

5.2.1 Final Optimization and Test

To optimize motor shaft performance and optimize the adjustable frequency drive for the connected motor and installation, please follow these steps:

Ensure that the adjustable frequency drive and the motor are connected, and power is applied to the adjustable frequency drive.

NOTE!

Before power-up, ensure that connected equipment is ready for use.

Step 1. Locate  motor nameplate

NOTE!

The motor is either star- (Y) or delta-connected ( ). This information is located on the motor nameplate data.
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Figure 5.53: Motor nameplate example

Step 2. Enter the motor nameplate data in the following param-

eter list.

To access the list, first press [QUICK MENU] key, then select “Q2 Quick

Set-up”.

1. Motor Power [kW]
or Motor Power [HP]

par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Table 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)

Performing an AMA ensures best possible performance. An AMA automatically takes measurements from the specific motor connected and compensates

for installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0])

2. Press [QUICK MENU], select "Q2 Quick Set-up", scroll down to AMA par. 1-29.

3. Press [OK] to activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If the sine wave filter is mounted, run only reduced AMA, or remove the sine wave filter during the

AMA procedure.

5. Press the [OK] key. The display should show “Press [Hand on] to start.”

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key. The adjustable frequency drive enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The adjustable frequency drive enters into alarm mode. A description of the alarm can be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA before the adjustable frequency drive entered

alarm mode. This number, along with the description of the alarm, will assist in troubleshooting. If contacting Danfoss Service, make sure to

mention the number and alarm description.
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NOTE!

An unsuccessful AMA is often caused by incorrectly entered motor nameplate data or too big of a difference between the motor and

the adjustable frequency drive power sizes.

Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time.

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp 1 Ramp-up Time [s] par. 3-41
Ramp 1 Ramp-down Time 1 [s] par. 3-42
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6 Commissioning and Application Examples

6.1 Quick Set-up

6.1.1 Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button:

Pressing [Quick Menu] the list indicates the different areas contained in the quick menu.

Efficient parameter set-up for water applications

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu].

The best way to set parameters using the [Quick Menu] is by following the steps below:

1. Press [Quick Set-up] for selecting basic motor settings, ramp times, etc.

2. Press [Function Set-ups] for setting up the required functionality of the adjustable frequency drive - if not already covered by the settings in

[Quick Set-up].

3. Choose between General Settings, Open-loop Settings and Closed-loop Settings.

It is recommended to do the set-up in the order listed.

Figure 6.1: Quick Menu view.

Par. Designation [Units]

0-01 Language

1-20 Motor Power [kW]

1-22 Motor Voltage [V]

1-23 Motor Frequency [Hz]

1-24 Motor Current [A]

1-25 Motor Nominal Speed [RPM]

3-41 Ramp 1 Ramp-up Time [s]

3-42 Ramp 1 Ramp-down Time [s]

4-11 Motor Speed Low Limit [RPM]

4-13 Motor Speed High Limit [RPM]

1-29 Automatic Motor Adaptation (AMA)

Table 6.1: Quick Set-up parameters. Please see section Commonly Used

Parameters - Explanations

If No Operation is selected in terminal 27, no connection to +24 V on terminal 27 is necessary to enable start.

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start.

NOTE!

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations.
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6.2.1 Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast

inverse

Par. 5-10 Digital Input, Terminal 18 = Start (default)

Par. 5-12 Digital Input, Terminal 27 = coast inverse (default)

Figure 6.2: Terminal 37: Available only with Safe Stop Func-

tion!

6.2.2 Closed-loop Wiring

Terminal 12 /13: +24 V DC

Terminal 18: Start par. 5-18 [8] Start (Default)

Terminal 27: Coast par. 5-12 [2] coast inverse (Default)

Terminal 54: Analog input

L1-L3: Line power terminals

U,V and W: Motor terminals
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6.2.3 Submersible Pump Application

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application,

there are a few important issues to take into consideration. Therefore, the drive used must be chosen according to motor current.

1. The motor is a what is known as a “Can motor” with a stainless steel can between the rotor and stator. There is a larger and a more magnetic

resistant air-gap than on a normal motor hence a weaker field which results in the motor being designed with a higher rated current than a

norm motor with similar rated power.

2. The pump contains thrust bearings which are damaged when run below minimum speed, which is normally 30 Hz.

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However,

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if an AMA has been

successful, the drive will compensate for voltage drop in the long motor cables, so if the advanced motor data are set manually, the length of

the motor cable must be taken into considerations to optimize system performance.

4. It is important that the system be operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the

motor insulation stress and increase lifetime (check actual motor insulation and the adjustable frequency drive du/dt specification). It is rec-

ommended to use a filter to reduce the need for service.

5. EMC performance can be difficult to achieve due to the fact that the special pump cable, which is able to withstand the wet conditions in the

well, is normally unshielded. A solution could be to use a shielded cable above the well and fix the screen to the well pipe if it is made of steel

(can also be made of plastic). A Sine-Wave filter will also reduce the EMI from unshielded motor cables.

The special “can motor” is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be

able to run the motor at nominal power.

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quickly as possible. Well-known

manufacturers of submersible pumps recommend that the pump be ramped to a min. speed (30 Hz) in max. 2–3 seconds. The new VLT© AQUA Drive

is designed with initial and final ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed

to stop in a stop situation.

Pipe-fill mode can be enabled to prevent water hammering. The Danfoss adjustable frequency drive is capable of filling vertical pipes using the PID

controller to slowly ramp up the pressure with a user specified rate (units/sec). If enabled, the drive will enter pipe fill mode, when it reaches min. speed

after startup. The pressure will slowly be ramped up until it reaches a user-specified filled setpoint, after which the drive automatically disables pipe fill

mode and continues in normal closed-loop operation.

This feature is designed for irrigation applications.

Electrical Wiring

Typical parameter settings (typical/recommended settings in brack-
ets.)
Parameters:
Motor Rated Power Par. 1-20 / par. 1-21
Motor Rated Voltage Par. 1-22
Motor Current Par. 1-24
Motor Rated Speed Par. 1-28
Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29)

NOTE!

Note the analog input 2, (terminal (54) format must be

set to mA. (switch 202).
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Min. Reference Par. 3-01 (30 Hz)
Max. Reference Par. 3-02 (50/60 Hz)
Initial Ramp-up Time Par. 3-84 (2 sec.)
Final Ramp-down Time Par. 3-88 (2 sec.)
Normal Ramp-up Time Par. 3-41 (8 sec. depending on size)
Normal Ramp-down Time Par. 3-42 (8 sec. depending on size)
Motor Min. Speed Par. 4-11 (30 Hz)
Motor Max. Speed Par. 4-13 (50/60 Hz)
Use the “Closed-loop” wizard under “Quick Menu_Funtion_Setup” to easily set up the feedback settings in the PID controller.

Pipe Fill Mode
Pipe Fill Enable Par. 29-00
Pipe Fill Rate Par. 29-04 (Feedback units/sec.)
Filled Setpoint Par. 29-05 (Feedback units)
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7 How to Operate the Adjustable Frequency Drive

7.1 Ways of Operation

7.1.1 Ways of Operation

The Adjustable Frequency Drive can be Operated in 3 Ways:

1. Graphical Local Control Panel (GLCP), see 6.1.2

2. Numeric Local Control Panel (NLCP), see 6.1.3

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the adjustable frequency drive is equipped with the serial communication option, please refer to the relevant documentation.

7.1.2 How to Operate the Graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP 102).

The GLCP is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights (LEDs) - selecting mode, changing parameters and switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

Graphical display:

The LCD display is back lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP, which can show up to five operating variables while in

[Status] mode.

Display lines:

a. Status line: Status messages displaying icons and graphics.

b. Line 1-2: Operator data lines displaying data and variables de-

fined or chosen by the user. By pressing the [Status] key, up to

one extra line can be added.

c. Status line: Status messages displaying text.

The display is divided into 3 sections:

Top section (a)

shows the status when in status mode, or up to two variables when not

in status mode and in the case of an alarm/warning.
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another set-up than the Active Set-up, the

number of the set-up being programmed appears to the right in brackets.

Middle section (b)

shows up to 5 variables with related unit, regardless of status. In the case of an alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status readout displays by pressing the [Status] key.

Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The values/measurements to be displayed can be defined

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Set-ups", "Q3-1 General Settings", "Q3-11 Display

Settings".

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point.

Larger numeric values are displayed with few digits after the decimal point.

Ex.: Current readout

5.25 A; 15.2 A 105 A.

Status display I

This read-out state is standard after start-up or initialization.

Use [INFO] to obtain information about the value/measurement linked to

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the display in this illustration. 1.1,

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size.

13
0 B

P0
41

. 1
0

1.1 

1.3 

 2 

1.2 

 3 

Status display II

See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in

this illustration.

In the example, Speed, Motor current, Motor power and Frequency are

selected as variables in the first and second lines.

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size. 1.1

1.3

1.2

2

Status display III:

This state displays the event and action of the Smart Logic Control. For

further information, see the section Smart Logic Control.
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Bottom section

always shows the state of the adjustable frequency drive in status mode. Top section

Middle section

Bottom section

Display Contrast Adjustment

Press [status] and [ ] for darker display

Press [status] and [ ] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the adjustable frequency drive receives power from AC line voltage, a DC bus terminal, or an external 24 V supply. At the

same time, the back light is on.

• Green LED/On: Control section is working.

• Yellow LED/Warn.: Indicates a warning.

• Flashing Red LED/Alarm: Indicates an alarm.

GLCP keys

Menu keys

The menu keys are divided into functions. The keys below the display and

indicator lamps are used for parameter set-up, including choice of display

indication during normal operation.
130BP045.10

[Status]

Indicates the status of the adjustable frequency drive and/or the motor. Three different readouts can be chosen by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to display mode from either the quick menu mode, main menu mode or alarm mode.

Also use the [Status] key to toggle single or double readout mode.

[Quick Menu]

Allows quick set-up of the adjustable frequency drive. The most common functions can be programmed here.

The [Quick Menu] consists of:

- Q1: My Personal Menu

- Q2: Quick Set-up

- Q3: Function Set-ups

- Q5: Changes Made

- Q6: Loggings

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed-

loop single zone and multi-zone applications and specific functions related to water and wastewater applications.
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The quick menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66.

It is possible to switch directly between Quick Menu mode and main menu mode.

[Main Menu]

is used for programming all parameters.

The main menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water

and wastewater applications it is not necessary to access the main menu parameters, but instead the quick menu, quick set-up and function set-ups

provide the simplest and quickest access to the typical required parameters.

It is possible to switch directly between Main Menu mode  and quick menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.

[Alarm Log]

displays an alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to navigate to the alarm

number and press [OK]. Information is displayed about the condition of the adjustable frequency drive before it enters alarm mode.

[Back]

reverts to the previous step or layer in the navigation structure.

[Cancel]

the last change or command will be canceled as long as the display has

not been changed.

[Info]

displays information about a command, parameter, or function in any

display window. [Info] provides detailed information when needed.

Exit Info mode by pressing either [Info], [Back], or [Cancel].

   

   

Navigation Keys

The four navigation arrows are used to navigate between the different

choices available in [Quick Menu], [Main Menu] and [Alarm Log].

Use the keys to move the cursor.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

Operation Keys

for local control are found at the bottom of the control panel.

130BP046.10
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[Hand On]

enables control of the adjustable frequency drive via the GLCP. [Hand on] also starts the motor, and makes it possible to give the motor speed reference

using the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse (motor coasting to stop)

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

NOTE!

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on LCP. If no external stop function is selected and the

[Off] key is inactive, the motor can only be stopped by disconnecting the line power supply.

[Auto On]

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NOTE!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] – [Auto on].

[Reset]

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter.

7.1.3 How to Operate the Numeric LCP (NLCP)

The following instructions are valid for the NLCP (LCP 101).

The control panel is divided into four functional groups:

1. Numeric display.

2. Menu key and LEDs - changing parameters and switching be-

tween display functions.

3. Navigation keys and LEDs.

4. Operation keys and LEDs.

NOTE!

Parameter copy is not possible with Numeric Local

Control Panel (LCP101).
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Select one of the following modes:

Status Mode: Displays the status of the adjustable frequency drive or

the motor.

If an alarm occurs, the NLCP automatically switches to status mode.

A number of alarms can be displayed.

Quick Set-up or Main Menu Mode: Display parameters and parameter

settings.

Figure 7.1: Numerical LCP (NLCP)

13
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Figure 7.2: Status display example
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0

Figure 7.3: Alarm display example

LEDs:

• Green LED/On: Indicates if control section is on.

• Yellow LED/Wrn.: Indicates a warning.

• Flashing red LED/Alarm: Indicates an alarm.

Menu key

Select one of the following modes:

• Status

• Quick Set-up

• Main Menu

Main Menu

is used for programming all parameters.

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password.

Quick Set-up is used to set up the adjustable frequency drive using only the most essential parameters.

The parameter values can be changed using the up/down arrows when the value is flashing.

Select the main menu by pressing the [Menu] key a number of times until the main menu LED is lit.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter, select the array number and press [OK]

Select the wanted data value and press [OK]

Navigation keys

[Back]

for stepping backwards
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Arrow [ ] [ ]

keys are used for navigating between parameter groups, parameters and

within parameters.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

13
0B

P0
79

.1
0

Figure 7.4: Display example

Operation keys

Keys for local control are found at the bottom of the control panel.

130BP046.10

Figure 7.5: Operation keys of the numerical LCP (NLCP)

[Hand on]

enables control of the adjustable frequency drive via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data by

means of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] Key on LCP.

If no external stop function is selected and the [Off] key is inactive, the motor can be stopped by disconnecting the line power supply.

[Auto on]

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

NOTE!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].

[Reset]

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP.
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7.1.4 Changing Data 

1. Press the [Quick Menu] or [Main Menu] key.

2. Use [ ] and [ ] keys to find parameter group to edit.

3. Press the [OK] key.

4. Use [ ] and [ ] keys to find parameter to edit.

5. Press the [OK] key.

6. Use the [ ] and [ ] keys to select the correct parameter setting. Or, to move to digits within a number, use the keys. The cursor indicates the

digit selected to be changed. The [ ] key increases the value, the [ ] key decreases the value.

7. Press the [Cancel] key to disregard the change, or press the [OK] key to accept the change and enter the new setting.

7.1.5 Changing a Text Value 

If the selected parameter is a text value, it can be changed by using the

up/down navigation keys.

The up key increases the value, and the down key decreases the value.

Place the cursor on the value to be saved and press [OK].

Figure 7.6: Display example.

7.1.6 Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric data value, change the

chosen data value by means of the [ ] and [ ] navigation keys as well

as the up/down [ ] [ ] navigation keys. Use the ] and [ ] navigation

keys to move the cursor horizontally.

Figure 7.7: Display example.

Use the up/down navigation keys to change the data value. The up key

increases the data value, while the down key reduces it. Place the cursor

on the value to be saved and press [OK].

Figure 7.8: Display example.
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7.1.7 Changing of Data Value, Step-by-Step 

Certain parameters can be changed step-by-step or by an infinite number of variables. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor

Voltage and par. 1-23 Motor Frequency.

The parameters are changed both as a group of numeric data values, and as numeric data values using an infinite number of variables.

7.1.8 Readout and Programming of Indexed Parameters  

Parameters are indexed when placed in a rolling stack.

Par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the

up/down navigation keys to scroll through the value log.

Use par. 3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the up/down navigation keys to scroll through the indexed values. To change the parameter value, select

the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort. Press

[Back] to leave the parameter.

7.1.9 Tips and Tricks

* For the majority of water and wastewater applications, the Quick Menu, Quick Set-up and Function Set-ups provide the simplest

and quickest access to all of the typical parameters required.

* Whenever possible, performing an AMA will ensure best shaft performance.

* Display contrast can be adjusted by pressing [Status] and [ ] for a darker display, or by pressing [Status] and [ ] for a brighter

display.

* Under [Quick Menu] and [Changes Made], all the parameters that have been changed from the factory settings are displayed.

* Press and hold the [Main Menu] key for 3 seconds to access any parameter.

* For service purposes, it is recommended to copy all parameters to the LCP, see par 0-50 for further information.

Table 7.1: Tips and tricks

7.1.10 Quick Transfer of Parameter Settings when Using GLCP 

Once the set-up of an adjustable frequency drive is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via

MCT 10 Set-up Software Tool.

NOTE!

Stop the motor before performing any of these operations.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All to LCP”

4. Press the [OK] key.

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK].
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The GLCP can now be connected to another adjustable frequency drive and the parameter settings copied to this adjustable frequency drive.

Data transfer from LCP to adjustable frequency drive:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All from LCP”

4. Press the [OK] key.

The parameter settings stored in the GLCP are now transferred to the adjustable frequency drive indicated by the progress bar. When 100% is reached,

press [OK].

7.1.11 Initialization to Default Settings 

There are two ways to initialize the adjustable frequency drive to default: Recommended initialization and manual initialization.

Please be aware that they have different impacts according to the below description.

Recommended initialization (via par. 14-22 Operation Mode)

1. Select par. 14-22 Operation Mode

2. Press [OK]

3. Select “Initialization” (for NLCP select “2”)

4. Press [OK]

5. Disconnect the power from the unit and wait for the display to

turn off.

6. Reconnecting the power resets the adjustable frequency drive.

Note that first start-up takes a few more seconds

7. Press [Reset]

par. 14-22 Operation Mode initializes all except:

par. 14-50 RFI 1

par. 8-30 Protocol

par. 8-31 Address

par. 8-32 Baud Rate

par. 8-35 Minimum Response Delay

par. 8-36 Max Response Delay

par. 8-37 Max Inter-Char Delay

par. 15-00 Operating Hours to par. 15-05 Over Volts

par. 15-20 Historic Log: Event to par. 15-22 Historic Log: Time

par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time

NOTE!

Parameters selected in par. 0-25 My Personal Menu will remain present with the default factory setting.

Manual initialization

NOTE!

When carrying out manual initialization, serial communication, RFI filter settings and fault log settings are reset.

Removes parameters selected in par. 0-25 My Personal Menu

1. Disconnect from the line power and wait until the display

turns off.

2a. Press [Status] - [Main Menu] - [OK] at the same time while

powering up the Graphical LCP (GLCP)

2b. Press [Menu] while the LCP 101, Numerical Display is pow-

ering up.

3. Release the keys after 5 s

4. The adjustable frequency drive is now programmed according

to default settings

This parameter initializes all except:

par. 15-00 Operating Hours

par. 15-03 Power-ups

par. 15-04 Over Temps

par. 15-05 Over Volts
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7.1.12 RS-485 Bus Connection

One or more adjustable frequency drives can be connected to a controller

(or master) using the standard RS-485 interface. Terminal 68 is connec-

ted to the P signal (TX+, RX+), while terminal 69 is connected to the N

signal (TX-, RX-).

If more than one adjustable frequency drive is connected to a master,

use parallel connections.

Figure 7.9: Connection example.

In order to avoid potential equalizing currents in the shield, ground the cable screen via terminal 61, which is connected to the frame via an RC link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801

on the control card to ON.

For more information, see the paragraph Switches S201, S202, and S801.

7.1.13 How to Connect a PC to the Adjustable Frequency Drive 

To control or program the adjustable frequency drive from a PC, install the PC-based Configuration Tool MCT 10.

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the  Design Guide, chapter How to Install > Installation

of misc. connections.

NOTE!

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is

connected to protection ground on the adjustable frequency drive. Use only isolated laptop for PC connection to the USB connector on

the adjustable frequency drive.

Figure 7.10: For control cable connections, see section on Control Terminals.
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7.1.14 PC Software Tools 

PC-based Configuration Tool MCT 10

All adjustable frequency drives are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and adjustable

frequency drive, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool.

MCT 10 set-up software

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our adjustable frequency drives. The software can be downloaded

from the Danfoss internet site http://www.Danfoss.com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm.

The MCT 10 set-up software will be useful for:

• Planning a communication network off-line. MCT 10 contains a complete adjustable frequency drive database

• Commissioning adjustable frequency drives on-line.

• Saving settings for all adjustable frequency drives.

• Replacing an adjustable frequency drive in a network.

• Simple and accurate documentation of adjustable frequency drive settings after commissioning.

• Expanding an existing network.

• Adjustable frequency drives developed in the future will be fully supported.

MCT 10 set-up software supports  Profibus DP-V1 via a master class 2 connection. This makes it possible to access on-line read/write parameters in an

adjustable frequency drive via the Profibus network. This will eliminate the need for an extra communication network.

Save adjustable frequency drive settings:

1. Connect a PC to the unit via the USB COM port. (Note: Use a PC that is isolated from the line power, in conjunction with the USB port. Failure

to do so may damage equipment.)

2. Open MCT 10 Set-up Software

3. Choose “Read from drive”

4. Choose “Save as”

All parameters are now stored on the PC.

Load adjustable frequency drive settings:

1. Connect a PC to the adjustable frequency drive via the USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown.

4. Open the appropriate file

5. Choose “Write to drive”

All parameter settings are now transferred to the adjustable frequency drive.

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy.
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The MCT 10 Set-up software modules

The following modules are included in the software package:

MCT Set-up 10 Software

Setting parameters

Copy to and from adjustable frequency drives

Documentation and print-out of parameter settings incl. diagrams

Ext. user interface

Preventive Maintenance Schedule

Clock settings

Timed Action Programming

Smart Logic Controller Set-up

Ordering number:

Please order the CD containing MCT 10 Set-up software using code number 130B1000.

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Controls.
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8 How to Program the Adjustable Frequency Drive

8.1 How to Program

8.1.1 Parameter Set-up 

Overview of parameter groups

Group Title Function
0- Operation/Display Parameters related to the fundamental functions of the adjustable frequency drive, func-

tion of the LCP buttons and configuration of the LCP display.
1- Load/Motor Parameter group for motor settings.
2- Brakes Parameter group for setting brake features in the adjustable frequency drive.
3- Reference / Ramps Parameters for reference handling, defining limitations, and configuring the reaction of

the adjustable frequency drive to changes.
4- Limits / Warnings Parameter group for configuring limits and warnings.
5- Digital In/Out Parameter group for configuring the digital inputs and outputs.
6- Analog In/Out Parameter group for configuring the analog inputs and outputs.
8- Communication and Options Parameter group for configuring communications and options.
9- Profibus Parameter group for Profibus-specific parameters.
10- DeviceNet Serial Communication Bus Parameter group for DeviceNet-specific parameters.
13- Smart Logic Parameter group for Smart Logic Control
14- Special Functions Parameter group for configuring special adjustable frequency drive functions.
15- Drive Information Parameter group containing adjustable frequency drive information such as operating

data, hardware configuration and software versions.
16- Data Readouts Parameter group for data readouts, such as current references, voltages, control, alarm,

warning and status words.
18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.
20- Drive Closed-loop This parameter group is used for configuring the closed-loop PID controller that controls

the output frequency of the unit.
21- Extended Closed-loop Parameters for configuring the three extended closed-loop PID controllers.
22- Application Functions These parameters monitor water applications.
23- Time-based Functions These parameters are for actions to be performed on a daily or weekly basis, such as

different references for working hours/non-working hours.
25- Basic Cascade Controller Functions Parameters for configuring the basic cascade controller for sequence control of multiple

pumps.
26- Analog I/0 Option MCB 109 Parameters for configuring the Analog I/0 Option MCB 109.
27- Extended Cascade Control Parameters for configuring the extended cascade control.
29- Water Application Functions Parameters for setting water specific functions.
31- Bypass Option Parameters for configuring the bypass option

Table 8.1: Parameter Groups

Parameter descriptions and selections are displayed on the Graphic LCP or Numeric LCP in the display area (See Section 5 for details.) Access the

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start-

up by providing those parameters necessary to start operation. The main menu provides access to all the parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water

applications but if other special functions are required, they must be programmed in parameter group 5 or 6.
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8.1.2 Q1 My Personal Menu

Parameters defined by the user can be stored in Q1 My Personal Menu.

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on-site commissioning / fine tuning

simpler. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu.

Q1 My Personal Menu
20-21 Setpoint 1
20-93 PID Proportional Gain

20-94 PID Integral Time

8.1.3 Q2 Quick Set-up

The parameters in Q2 Quick Set-up are the basic parameters which are always needed to set up the adjustable frequency drive for operation.

Q2 Quick Set-up
Parameter number and name Unit
0-01 Language
1-20 Motor Power kW
1-22 Motor Voltage V
1-23 Motor Frequency Hz
1-24 Motor Current A
1-25 Motor Nominal Speed RPM
3-41 Ramp 1 Ramp-up Time s
3-42 Ramp 1 Ramp-down Time s
4-11 Motor Speed Low Limit RPM
4-13 Motor Speed High Limit RPM
1-29 Automatic Motor Adaptation (AMA)
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8.1.4 Q3 Function Set-ups 

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed-

loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

How to access the Function Set-up - example:

1
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0

Figure 8.1: Step 1: Turn on the adjustable frequency drive

(On LED lights)

1
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1
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.
1
0

Figure 8.2: Step 2: Press the [Quick Menus] button (quick

menu choices appear).
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Figure 8.3: Step 3: Use the up/down navigation keys to

scroll down to Function Set-ups. Press [OK].
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Figure 8.4: Step 4: Function Set-up choices appear. Choose

03-1 General Settings. Press [OK].
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Figure 8.5: Step 5: Use the up/down navigation keys to

scroll down to, e.g., 03-12 Analog Outputs. Press [OK].
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Figure 8.6: Step 6: Choose parameter 6-50 Terminal 42

Output. Press [OK].
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Figure 8.7: Step 7: Use the up/down navigation keys to se-

lect between the different choices. Press [OK].
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The Function Set-up parameters are grouped in the following way:

Q3-1 General Settings
Q3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays
0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1  5-40 Function Relay
0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min Scale Relay 2  5-40 Function Relay
0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max Scale Option relay 7  5-40 Function

Relay
0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8  5-40 Function

Relay
0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9  5-40 Function

Relay
0-77 DST/Summertime End 0-37 Display Text 1

0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open-loop Settings
Q3-20 Digital Reference Q3-21 Analog Reference
3-02 Minimum Reference 3-02 Minimum Reference
3-03 Maximum Reference 3-03 Maximum Reference
3-10 Preset Reference 6-10 Terminal 53 Low Voltage
5-13 Terminal 29 Digital Input 6-11 Terminal 53 High Voltage
5-14 Terminal 32 Digital Input 6-14 Terminal 53 Low Ref/Feedb. Value
5-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed-loop Settings
Q3-30 Feedback Settings Q3-31 PID Settings
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM]
3-02 Minimum Reference 20-21 Setpoint 1
3-03 Maximum Reference 20-93 PID Proportional Gain
6-20 Terminal 54 Low Voltage 20-94 PID Integral Time
6-21 Terminal 54 High Voltage
6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time
6-01 Live Zero Timeout Function

8.1.5 Q5 Changes Made  

Q5 Changes Made can be used for fault finding.

Select Changes made to get information about:

• The last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.

• The changes made since default setting.

Select Loggings to get information about the display line readouts. The information is shown in graphs.

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference.

Please notice that the parameters listed in the below tables for Q5 only serve as examples since they will vary depending on the programming of the

particular adjustable frequency drive.

Q5-1 Last 10 Changes
20-94 PID Integral Time
20-93 PID Proportional Gain

Q5-2 Since Factory Setting
20-93 PID Proportional Gain
20-94 PID Integral Time
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Q5-3 Input Assignments
Analog Input 53
Analog Input 54

8.1.6 Q6 Loggings

Q6 Loggings can be used for fault finding.

Please notice that the parameters listed in the table for Q6 below only serve as examples since they will vary depending on the programming of the

particular adjustable frequency drive.

Q6 Loggings
Reference
Analog Input 53
Motor Current
Frequency
Feedback
Energy Log
Trending Cont Bin
Trending Timed Bin
Trending Comparison

8.1.7 Main Menu Mode 

Both the GLCP and NLCP provide access to the main menu mode. Select

main menu mode by pressing the [Main Menu] key. Figure 6.2 shows the

resulting read-out, which appears on the display of the GLCP.

Lines 2 through 5 on the display show a list of parameter groups which

can be chosen by toggling the up and down buttons.

Figure 8.8: Display example.

Each parameter has a name and number which remain the same regardless of the programming mode. In main menu mode, the parameters are divided

into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the main menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available

for programming. For example, selecting Closed-loop enables additional parameters related to closed-loop operation. Option cards added to the unit

enable additional parameters associated with the option device.
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8.1.8 Parameter Selection 

In main menu mode, the parameters are divided into groups. Select a

parameter group using the navigation keys.

The following parameter groups are accessible:

Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN Ser. Com. Bus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed-loop
21 Ext. Closed-loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

Table 8.2: Parameter groups.

After selecting a parameter group, choose a parameter by means of the

navigation keys.

The middle section on the GLCP display shows the parameter number and

name, as well as the selected parameter value.

Figure 8.9: Display example.

8.2 Commonly Used Parameters - Explanations

8.2.1 Main Menu

The main menu includes all available parameters in the VLT  AQUA Drive FC 200 adjustable frequency drive.

All parameters are grouped logically with a group name indicating the function of the parameter group.

All parameters are listed by name and number in the section Parameter Options in this Instruction Manual.

All parameters included in the quick menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following.

Some of the most commonly used parameters for VLT  AQUA Drive applications are also explained in the following section.

For a detailed explanation of all parameters, please refer to the VLT  AQUA Drive Programming Guide MG.20.OX.YY which is available at www.danfoss.com

or by ordering it from the local Danfoss office.
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8.2.2 0-** Operation / Display

Parameters related to the fundamental functions of the adjustable frequency drive, function of the LCP buttons and configuration of the LCP display.

0-01  Language

Option: Function:
Defines the language to be used in the display.

The adjustable frequency drive can be delivered with 4 different language packages. English and

German are included in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] German Part of Language packages 1 - 4

[2] French Part of Language package 1

[3] Danish Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italian Part of Language package 1

[6] Swedish Part of Language package 1

[7] Dutch Part of Language package 1

[10] Chinese Language package 2

[20] Finnish Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Portuguese Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Traditional Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Serbian Part of Language package 3

[45] Romanian Part of Language package 3

[46] Hungarian Part of Language package 3

[47] Czech Part of Language package 3

[48] Polish Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesian Part of Language package 2

0-20  Display Line 1.1 Small

Option: Function:
Select a variable for display in line 1, left position.

[0] None No display value selected

[37] Display Text 1 Present control word

[38] Display Text 2 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.
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[89] Date and Time Readout Displays the current date and time.

[953] Profibus Warning Word Displays Profibus communication warnings.

[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up.

[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up.

[1007] Readout Bus-off Counter View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option.

[1500] Operating Hours View the number of running hours of the adjustable frequency drive.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the line power consumption in kWh.

[1600] Control Word View the control word sent from the adjustable frequency drive via the serial communication port

in hex code.

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected

unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in a Hex code

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e., the output frequency of the adjustable frequency drive in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%] Motor frequency, i.e., the output frequency from the adjustable frequency drive in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute), i.e., the motor shaft speed in closed-loop based on the

entered motor nameplate data, the output frequency and the load on the adjustable frequency drive.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor

Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the adjustable frequency drive.

[1632] BrakeEnergy/s Present braking energy transferred to an external brake resistor.

Stated as an instantaneous value.

[1633] BrakeEnergy/2 min Braking energy transferred to an external brake resistor. The mean power is calculated continuously

for the most recent 120 seconds.

[1634] Heatsink Temp. Present heatsink temperature of the adjustable frequency drive. The cut-out limit is 203° ± 9°F [95°

± 5°C]; cutting back in occurs at 158° ± 9°F [70° ± 5°C].

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Inv. Nom. Current Nominal current of the adjustable frequency drive

[1637] Inv. Max. Current Maximum current of the adjustable frequency drive

[1638] SL Control State State of the event executed by the control

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e., the sum of analog/pulse/bus.
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[1652] Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] DigiPot Reference View the contribution of the digital potentiometer to the actual reference Feedback.

[1654] Feedback 1 [Unit] View the value of Feedback 1. See also par. 20-0*.

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*.

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*.

[1658] PID Output [%] Returns the drive closed-loop PID controller output value in percent.

[1659] Adjusted Setpoint Displays the actual operating setpoint after it is modified by flow compensation. See parameters

22-8*.

[1660] Digital Input Displays the status of the digital inputs. Signal low = 0; Signal high = 1.

Regarding order, see par. 16-60. Bit 0 is at the extreme right.

[1661] Terminal 53 Switch Setting Setting of input terminal 53. Current = 0; Voltage = 1.

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output

42.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input.

[1669] Pulse Output #27 [Hz] Actual value of pulses applied to terminal 27 in digital output mode.

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode.

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Counter A.

[1673] Counter B View the present value of Counter B.

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/O Card. Option)

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/O Card. Optional)

[1677] Analog output X30/8 [mA] Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var-

iable to be shown.

[1680] Serial com. bus CTW 1 Control word (CTW) received from the bus master.

[1682] Serial com. bus REF 1 Main reference value sent with control word via the serial communications network, e.g., from the

BMS, PLC or other master controller.

[1684] Comm. Option STW Extended serial communication option status word.

[1685] ADF Port CTW 1 Control word (CTW) received from the bus master.

[1686] AFD Port REF 1 Status word (STW) sent to the bus master.

[1690] Alarm Word One or more alarms in a Hex code (used for serial communications)

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communications)

[1692] Warning Word One or more warnings in a Hex code (used for serial communications)

[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communications)

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial communications)

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial communications)

[1696] Maintenance Word The bits reflect the status for the preventive maintenance events programmed in parameter group

23-1*

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the Analog I/O card.

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the Analog I/O card.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog I/O card.
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[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog I/O card.

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card.

[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card.

[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed-loop Controller 1

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 1

[2119] Ext. 1 Output [%] The value of the output from extended Closed-loop Controller 1

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed-loop Controller 2

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 2

[2139] Ext. 2 Output [%] The value of the output from extended Closed-loop Controller 2

[2157] Ext. 3 Reference [Unit] The value of the reference for extended Closed-loop Controller 3

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 3

[2159] Ext. Output [%] The value of the output from extended Closed-loop Controller 3

[2230] No-Flow Power The calculated No-Flow Power for the actual operating speed

[2580] Cascade Status Status for the operation of the cascade controller

[2581] Pump Status Status for the operation of each individual pump controlled by the cascade controller

[2791] Cascade Reference Reference output for use with follower drives.

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity.

[2793] Cascade Option Status Readout parameter to show the status of the cascade system.

0-21  Display Line 1.2 Small

Option: Function:
Select a variable for display in line 1, middle position.

[1662] * Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-22  Display Line 1.3 Small

Option: Function:
Select a variable for display in line 1, right position.

[1614] * Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-23  Display Line 2 Large

Option: Function:
Select a variable for display in line 2.

[1615] * Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small

0-24  Display Line 3 Large

Option: Function:
[1652] * Feedback [Unit] The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

Select a variable for display in line 2.
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0-37  Display Text 1

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If it is to be displayed permanently, select Display Text 1 in

par. 0-20 Display Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3

Small, par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on

the LCP to change a character. Use the  and  buttons to move the cursor. When a character is

highlighted by the cursor, it can be changed. Use the  or  buttons on the LCP to change a

character. A character can be inserted by placing the cursor between two characters and pressing

 or .

0-38  Display Text 2

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the LCP to change a

character. Use the  and  buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing  or .

0-39  Display Text 3

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If it is to be displayed permanently, select Display Text 3 in

par. 0-20 Display Line 1.1 Small,par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small,

par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the

LCP to change a character. Use the  and  buttons to move the cursor. When a character is

highlighted by the cursor, this character can be changed. A character can be inserted by placing the

cursor between two characters and pressing  or .

0-70  Set Date and Time

Range: Function:
2000-01-01

00:00 –

2099-12-01

23:59 *

  [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

NOTE!

This parameter does not display the actual time. This can be read in par. 0-89.

The clock will not begin counting until a setting different from default has been

made.

0-71  Date Format

Option: Function:
[0] * YYYY-MM-DD Sets the date format to be used in the LCP.

[1] DD-MM-YYYY Sets the date format to be used in the LCP.

[2] MM/DD/YYYY Sets the date format to be used in the LCP.
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0-72  Time Format

Option: Function:
Sets the time format to be used in the LCP.

[0] * 24 h

[1] 12 h

0-74  DST/Summertime

Option: Function:
Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime

enter the start date and end date in par. 0-76 DST/Summertime Start and par. 0-77 DST/Summer-

time End.

[0] * OFF

[2] Manual

0-76  DST/Summertime Start

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST starts. The date is programmed in the format se-

lected in par. 0-71 Date Format.

0-77  DST/Summertime End

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST ends. The date is programmed in the format selected

in par. 0-71 Date Format.

8.2.3 General Settings, 1-0*

Define whether the adjustable frequency drive operates in open-loop or closed-loop.

1-00  Configuration Mode

Option: Function:
[0] * Open-loop Motor speed is determined by applying a speed reference or by setting desired speed when in Hand

Mode.

Open-loop is also used if the adjustable frequency drive is part of a closed-loop control system based

on an external PID controller providing a speed reference signal as output.

[3] Closed-loop Motor speed will be determined by a reference from the built-in PID controller varying the motor

speed as part of a closed-loop control process (e.g., constant pressure or flow). The PID controller

must be configured in par. 20-** or via the function set-ups accessed by pressing the [Quick Menu]

button.

NOTE!

This parameter cannot be changed when the motor is running.

NOTE!

When set for closed-loop, the commands reversing and start reversing will not reverse the direction of the motor.
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1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW]

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

NOTE!

This parameter cannot be adjusted while the motor is running.

1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection, etc.

NOTE!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NOTE!

This parameter cannot be changed while the motor is running.

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (Xh)) while the

motor is stationary.

[0] * Off No function
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[1] Enable complete AMA performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the adjustable frequency drive and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence,

the display will read: “Press [OK] to finish AMA”. After pressing the [OK] key, the adjustable frequency drive is ready for operation.

Note:

• For the best adaptation of the adjustable frequency drive, run AMA on a cold motor

• AMA cannot be performed while the motor is running.

NOTE!

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on the motor power rating.

NOTE!

Avoid generating external torque during AMA

NOTE!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced

motor parameters, will return to the default setting.

This parameter cannot be adjusted while the motor is running.

NOTE!

Full AMA should be run without filter only while reduced AMA should be run with filter.

See section: Application Examples > Automatic Motor Adaptation in the Design Guide.

8.2.4 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-02  Minimum Reference

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by adding all

references together. The Minimum Reference value and unit matches the configuration choice made

in par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NOTE!

This parameter is used in open-loop only.
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3-03  Maximum Reference

Range: Function:
50.000 Ref-

erenceFeed-

backUnit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the maximum acceptable value for the remote reference. The Maximum Reference value and

unit matches the configuration choice made in par. 1-00 Configuration Mode and par. 20-12 Ref-

erence/Feedback Unit, respectively.

NOTE!

If operating with par. 1-00, Configuration Mode set for Closed-loop [3], par.

20-14, Maximum Reference/Feedb. must be used.

3-10  Preset Reference
Array [8]

Range: Function:
0.00 %*   [-100.00 - 100.00 %]

3-41  Ramp 1 Ramp-up Time

Range: Function:
10.00 s*   [1.00 - 3600.00 s]

3-42  Ramp 1 Ramp-down Time

Range: Function:
20.00 s*   [1.00 - 3600.00 s]
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3-84   Initial Ramp Time

Range: Function:
0 s*   [0–60 s] Enter the initial ramp-up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub-

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from zero speed to Motor Speed Low Limit.

3-85  Check Valve Ramp Time

Range: Function:
0 s*   [0–60 s] In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87.

3-86  Check Valve Ramp End Speed [RPM]

Range: Function:
0 [RPM]*   [0 – Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed

and the Check Valve no longer shall be active.
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3-87  Check Valve Ramp End Speed [Hz]

Range: Function:
0 [Hz]*   [0 – Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be

active.

3-88  Final Ramp Time

Range: Function:
0 [s]*   [0 – 60 [s]] Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from Motor Speed Low Limit to zero speed.

8.2.5 4-** Limits and Warnings 

Parameter group for configuring limits and warnings.

4-11  Motor Speed Low Limit [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par. 4-13 Motor Speed High Limit [RPM].

4-13  Motor Speed High Limit [RPM]

Range: Function:
1500. RPM*   [par. 4-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or

par. 4-12 Motor Speed Low Limit [Hz] will be displayed, depending on other parameters in the main

menu, and depending on default settings dependant on global location.
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NOTE!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

NOTE!

Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set

in par. 4-13 Motor Speed High Limit [RPM].

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital input and output.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.

8.2.7 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the adjustable frequency drive. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All
Coast and reset inverse [3] All
DC brake inverse [5] All
Stop inverse [6] All
External interlock [7] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Slow [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Pulse input [32] term 29, 33
Ramp bit 0 [34] All
Line failure inverse [36] All
Run Permissive [52]
Hand start [53]
Auto-start [54]
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
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Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Sleep Mode [66]  
Reset Maintenance Word [78]
Lead Pump Start [120]  
Lead Pump Alternation [121]
Pump 1 Interlock [130]  
Pump 2 Interlock [131]
Pump 3 Interlock [132]  

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to terminal.

[1] Reset Resets adjustable frequency drive after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse Leaves motor in free mode. Logic ‘0’ => coasting stop.

(Default Digital input 27): Coasting stop, inverted input (NC).

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC).

Leaves motor in free mode and resets the adjustable frequency drive. Logic ‘0’ => coasting stop

and reset.

[5] DC brake inverse Inverted input for DC braking (NC).

Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03.

The function is only active when the value in par. 2-02 is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52).

NOTE!

When the adjustable frequency drive is at the torque limit and has received a

stop command, it may not stop by itself. To ensure that the adjustable frequency

drive stops, configure a digital output to Torque limit & stop [27] and connect

this digital output to a digital input that is configured as coast.

[7] External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message ’ex-

ternal fault’ on the display when the terminal which is programmed for Coast Inverse is logic ‘0’.

The alarm message will also be active via digital outputs and relay outputs, if programmed for

External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for

the External Interlock has been removed. A delay can be programmed in par. 22-00, External In-

terlock Time. After applying a signal to the input, the reaction described above will be delayed with

the time set in par. 22-00.

[8] Start Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

(Default Digital input 18)

[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated

[10] Reversing Changes direction of motor shaft rotation. Select Logic ‘1’ to reverse. The reversing signal only

changes the direction of rotation. It does not activate the start function. Select both directions in

par. 4-10 Motor Speed Direction.

(Default Digital input 19).

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[14] Jog Used for activating jog speed. See par. 3-11.
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(Default Digital input 29)

[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/

preset [1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of

the eight preset references is active.

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below.

[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below.

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below.

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up

and Slow to be used. If Speed up/down is used, the speed change always follows ramp 2 (par. 3-51

and 3-52) in the range 0 - par. 3-03 Maximum Reference.

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con-

dition for Speed up and Slow to be used. If Speed up/down is used, the speed change always follows

ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency.

NOTE!

When Freeze output is active, the adjustable frequency drive cannot be stopped

via a low ‘start [13]’ signal. Stop the adjustable frequency drive via a terminal

programmed for Coasting inverse [2] or Coast and reset, inverse [3].

[21] Speed up For digital control of the up/down speed is desired (motor potentiometer). Activate this function by

selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400

msec., the resulting reference will be increased by 0.1%. If Speed up is activated for more than 400

msec., the resulting reference will ramp according to Ramp 1 in par. 3-41.

[22] Slow Same as Speed up [21].

[23] Set-up select bit 0 Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 Same as Set-up select bit 0 [23].

(Default Digital input 32)

[32] Pulse input Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in

par. group 5-5*.

[34] Ramp bit 0 Select which ramp to use. Logic “0” will select ramp 1 while logic “1” will select ramp 2.

[36] Line failure inverse Activates par. 14-10 Line Failure. Line failure inverse is active in the Logic “0” situation.

[52] Run Permissive The input terminal, for which the Run permissive has been programmed must be logic “1” before a

start command can be accepted. Run permissive has a logic ‘AND’ function related to the terminal

which is programmed for START [8], Jog [14] or Freeze Output [20], which means that in order to

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on

multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function

to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output

[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run

Permissive.

[53] Hand start A signal applied will put the adjustable frequency drive into hand mode as if button Hand On on the

LCP has been pressed and a normal stop command will be overridden. If disconnecting the signal,

the motor will stop. To make any other start commands valid, another digital input must be assigned

to Auto-Start and a signal applied to this. The Hand On and Auto On buttons on the LCP has no
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impact. The Off button on the LCP will override Hand Start and Auto-Start. Press either the Hand

On or Auto On button to make Hand Start and Auto-Start active again. If no signal on neither Hand

Start nor Auto-Start, the motor will stop regardless of any normal Start command applied. If signal

applied to both Hand Start and Auto-Start, the function will be Auto-Start. If pressing the Off button

on the LCP, the motor will stop regardless of signals on Hand Start and Auto-Start.

[54] Auto-start A signal applied will put the adjustable frequency drive into auto mode as if the LCP button Auto

On has been pressed. See also Hand Start [53]

[55] DigiPot Increase Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[56] DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[57] DigiPot Clear Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (down) (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (up) (Terminal 29 and 33 only) Input for increment counting in the SLC counter.

[64] Counter B (down) (Terminal 29 and 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[66] Sleep Mode Forces adjustable frequency drive into sleep mode (see par. 22-4*, Sleep Mode). Reacts on the

rising edge of signal applied!

[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0.

The below setting options are all related to the cascade controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

[120] Lead Pump Start Starts/stops the lead pump (controlled by the adjustable frequency drive). A start requires that also

a System Start signal has been applied, e.g., to one of the digital inputs set for Start [8]!

[121] Lead Pump Alternation Forces alternation of the lead pump in a cascade controller. Lead Pump Alternation, par. 25-50,

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par.

25-51, can be set to any of the four options.

[130 - 138] Pump1 Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to No [0], then

Pump1 refers to the pump controlled by relay RELAY1 etc. If set to Yes [1], Pump1 refers to the

pump controlled by the adjustable frequency drive only (without any of the built-in relays involved)

and Pump2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be

interlocked in the basic cascade controller.

See below table:

Setting in Par. 5-1* Setting in Par. 25-06

[0] No [1] Yes

[130] Pump1 Interlock Controlled by RELAY1

(only if not lead pump)

Adjustable frequency drive

controlled

(cannot be interlocked)

[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1

[132] Pump3 Interlock Controlled by RELAY3 Controlled by RELAY2

[133] Pump4 Interlock Controlled by RELAY4 Controlled by RELAY3

[134] Pump5 Interlock Controlled by RELAY5 Controlled by RELAY4

[135] Pump6 Interlock Controlled by RELAY6 Controlled by RELAY5

[136] Pump7 Interlock Controlled by RELAY7 Controlled by RELAY6

[137] Pump8 Interlock Controlled by RELAY8 Controlled by RELAY7

[138] Pump9 Interlock Controlled by RELAY9 Controlled by RELAY8
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5-13  Terminal 29 Digital Input

Option: Function:
[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-14  Terminal 32 Digital Input
Same options and functions as par. 5-1*, except for Pulse input.

Option: Function:
[0] * No operation

5-15  Terminal 33 Digital Input
Same options and functions as par. 5-1* Digital Inputs.

Option: Function:
[0] * No operation

5-30  Terminal 27 Digital Output

Option: Function:
Same options and functions as par. 5-3*.

[0] * No operation

5-40  Function Relay

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Select options to define the function of the relays.

The selection of each mechanical relay is realized in an array parameter.

[0] * No Operation

[1] Control Ready

[2] Drive Ready

[3] Drive Ready/Remote

[4] Stand-by/No Warning

[5] Running

[6] Running/No Warning

[8] Run on Ref./No Warning

[9] Alarm

[10] Alarm or Warning

[11] At Torque Limit

[12] Out of Current Range

[13] Below Current, low

[14] Above Current, high

[15] Out of Speed Range

[16] Below Speed, low

[17] Above Speed, high

[18] Out of Feedb. Range

[19] Below Feedback, low

[20] Above Feedback, high

[21] Thermal Warning
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[25] Reverse

[26] Bus OK

[27] Torque Limit & Stop

[28] Brake, No Warning

[29] Brake Ready, No Fault

[30] Brake Fault (IGBT)

[35] External Interlock

[36] Control Word Bit 11

[37] Control Word Bit 12

[40] Out of Ref. Range

[41] Below Reference, low

[42] Above Ref. high

[45] Bus ctrl

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic Rule 0

[71] Logic Rule 1

[72] Logic Rule 2

[73] Logic Rule 3

[74] Logic Rule 4

[75] Logic Rule 5

[80] SL Digital Output A

[81] SL Digital Output B

[82] SL Digital Output C

[83] SL Digital Output D

[84] SL Digital Output E

[85] SL Digital Output F

[160] No Alarm

[161] Running Reverse

[165] Local Ref. Active

[166] Remote Ref. Active

[167] Start Cmd. Active

[168] Drive in Hand Mode

[169] Drive in Auto Mode

[180] Clock Fault

[181] Prev. Maintenance

[190] No-Flow
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[191] Dry Pump

[192] End of Curve

[193] Sleep Mode

[194] Broken Belt

[195] Bypass Valve Control

[199] Pipe Filling

[211] Cascade Pump1

[212] Cascade Pump2

[213] Cascade Pump3

[223] Alarm, Trip Locked

[224] Bypass Mode Active

5-53  Term. 29 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see

also par. 5-58 Term. 33 High Ref./Feedb. Value.

8.2.8 6-** Analog In/Out

Parameter group for configuring the analog input and output.

6-00  Live Zero Timeout Time

Range: Function:
10 s*   [1 - 99 s] Enter the Live Zero Timeout time period. Live Zero Timeout Time is active for analog inputs, i.e.,

terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par. 6-00 Live Zero

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated.
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6-01  Live Zero Timeout Function

Option: Function:
Select the timeout function. The function set in par. 6-01 Live Zero Timeout Function will be acti-

vated if the input signal on terminal 53 or 54 is below 50% of the value in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time.

If several timeouts occur simultaneously, the adjustable frequency drive prioritizes the timeout

functions as follows:

1. par. 6-01 Live Zero Timeout Function

2. par. 8-04 Control Timeout Function

The output frequency of the adjustable frequency drive can be:

• [1] frozen at the present value

• [2] overruled to stop

• [3] overruled to jog speed

• [4] overruled to max. speed

• [5] overruled to stop with subsequent trip

[0] * Off

[1] Freeze output

[2] Stop

[3] Jogging

[4] Max. speed

[5] Stop and trip

6-10  Terminal 53 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value set in par. 6-14 Terminal 53 Low Ref./Feedb. Value.

6-11  Terminal 53 High Voltage

Range: Function:
10.00 V*   [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.
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6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:
50.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current.

6-20  Terminal 54 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value, set in par. 6-24 Terminal 54 Low Ref./Feedb. Value.

6-21  Terminal 54 High Voltage

Range: Function:
10.00 V*   [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current value set in

par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current.

6-25  Terminal 54 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50  Terminal 42 Output

Option: Function:
Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre-

sponds to Imax.

[0] * No operation

[100] Output frequency : 0–100 Hz, (0–20 mA)

[101] Reference : Minimum reference - Maximum reference, (0–20 mA)

[102] Feedback : -200% to +200% of par. 20-14, (0–20 mA)

[103] Motor current : 0 - Inverter Max. Current (par. 16-37), (0–20 mA)

[104] Torque rel to limit : 0 - Torque limit (par. 4-16), (0–20 mA)

[105] Torq relate to rated : 0 - Motor rated torque, (0–20 mA)

[106] Power : 0 - Motor rated power, (0–20 mA)

[107] * Speed : 0 - Speed High Limit (par. 4-13 and par. 4-14), (0–20 mA)

[113] Ext. Closed-loop 1 : 0–100%, (0–20 mA)
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[114] Ext. Closed-loop 2 : 0–100%, (0–20 mA)

[115] Ext. Closed-loop 3 : 0–100%, (0–20 mA)

[130] Output freq. 4-20mA : 0–100 Hz

[131] Reference 4-20mA : Minimum Reference - Maximum Reference

[132] Feedback 4-20mA : -200% to +200% of par. 20-14 Maximum Reference/Feedb.

[133] Motor cur. 4-20mA : 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current)

[134] Torq.% lim 4-20 mA : 0 - Torque limit (par. 4-16)

[135] Torq.% nom 4-20 mA : 0 - Motor rated torque

[136] Power 4-20mA : 0 - Motor rated power

[137] Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14)

[139] Bus ctrl. : 0–100%, (0–20 mA)

[140] Bus ctrl. 4-20 mA : 0 - 100%

[141] Bus ctrl t.o. : 0–100%, (0–20 mA)

[142] Bus ctrl 4-20mA t.o. : 0 - 100%

[143] Ext. Closed-loop 1 4-20 mA : 0 - 100%

[144] Ext. Closed-loop 2 4-20 mA : 0 - 100%

[145] Ext. Closed-loop 3 4-20 mA : 0 - 100%

NOTE!

Values for setting the minimum reference are found in open-loop par. 3-02 Minimum Reference and for closed-loop par. 20-13 Minimum Reference/

Feedb. - values for maximum reference for open-loop are found in par. 3-03 Maximum Reference and for closed-loop par. 20-14 Maximum Reference/

Feedb..

6-51  Terminal 42 Output Min Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %]
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6-52  Terminal 42 Output Max Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %]

EXAMPLE 1:

Variable value= OUTPUT FREQUENCY, range = 0–100 Hz

Range needed for output = 0–50 Hz

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50%

�
�
�
�
�
�
�
�
��
�

EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed for output= 0–100%

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50%

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75%

�
�
�
�
�
�
�
�
	�
�

8 How to Program the Adjustable Frequency
Drive

VLT  AQUA Drive
Instruction Manual

8-28 MG.20.M7.22 - VLT  is a registered Danfoss trademark

8  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 398 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 430 of 2457



EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - Max ref

Range needed for output= Min ref (0%) - Max ref (100%), 0–10 mA

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200%

(20 mA / 10 mA x 100%=200%).

�
�
�
�
�
�
�
�
	�
�

8.2.9 Drive Closed-loop, 20-**

This parameter group is used for configuring the closed-loop PID controller, which controls the output frequency of the adjustable frequency drive.

20-12  Reference/Feedback Unit

Option: Function:
[0] None

[1] * %

[5] PPM

[10] 1/min

[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m
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[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG

[173] ft WG

[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the

PID controller will use for controlling the output frequency of the adjustable frequency drive.

20-21  Setpoint 1

Range: Function:
0.000 Proc-

essCtrlU-

nit*

  [-999999.999 - 999999.999 Proc-

essCtrlUnit]

Setpoint 1 is used in closed-loop mode to enter a setpoint reference that is used by the adjustable

frequency drive’s PID controller. See the description of par. 20-20 Feedback Function.

NOTE!

Setpoint reference entered here is added to any other references that are enabled

(see par. group 3-1*).
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20-81  PID Normal/Inverse Control

Option: Function:
[0] * Normal

[1] Inverse Normal [0] causes the adjustable frequency drive’s output frequency to decrease when the feedback

is greater than the setpoint reference. This is common for pressure-controlled supply fan and pump

applications.

Inverse [1] causes the adjustable frequency drive’s output frequency to increase when the feedback

is greater than the setpoint reference.

20-82  PID Start Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] When the adjustable frequency drive is first started, it initially ramps up to this output speed in

open-loop mode, following the active ramp-up time. When the output speed programmed here is

reached, the adjustable frequency drive will automatically switch to closed-loop mode and the PID

controller will begin to function. This is useful in applications in which the driven load must first

quickly accelerate to a minimum speed when it is started.

NOTE!

This parameter will only be visible if par. 0-02 Motor Speed Unit is set to [0], RPM.

20-93  PID Proportional Gain

Range: Function:
0.50 N/A*   [0.00 - 10.00 N/A]

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb., the PID controller will try to change the output speed

equal to what is set in par. 4-13 Motor Speed High Limit [RPM]/par. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting.

The proportional band (error causing output to change from 0–100%) can be calculated by means of the formula:

( 1
Proportional Gain ) × (Max  Reference)

NOTE!

Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*.

20-94  PID Integral Time

Range: Function:
20.00 s*   [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long

as there is a deviation between the reference/setpoint and feedback signals. The contribution is

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero.

Quick response on any deviation is obtained when the integral time is set to a low value. Setting it

too low, however, may cause the control to become unstable.

The value set is the time needed for the integrator to add the same contribution as the proportional

part for a certain deviation.

If the value is set to 10,000, the controller will act as a pure proportional controller with a P-band

based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output

from the proportional controller will be 0.
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8.2.10 22-** Miscellaneous

This group contains parameters used for monitoring water/wastewater applications.

22-20  Low Power Auto Set-up

Option: Function:
When set for Enabled, an auto set-up sequence is activated, automatically setting speed to approx.

50% and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor

Speed High Limit [Hz]). At those two speeds, the power consumption is automatically measured

and stored.

Before enabling Auto Set-up:

1. Close valve(s) in order to create a no-flow condition

2. The adjustable frequency drive must be set for open-loop (par. 1-00 Configuration

Mode).

Note that it is important also to set par. 1-03 Torque Characteristics.

[0] * OFF

[1] Enabled

NOTE!

Auto set-up must be done when the system has reached normal operating temperature!

NOTE!

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit [Hz] is set to the max. operational

speed of the motor!

It is important to do the auto set-up before configuring the integrated PI controller as settings will be reset when changing from closed

to open-loop in par. 1-00 Configuration Mode.

NOTE!

Carry out the tuning with the same settings in par. 1-03 Torque Characteristics, as for operation after the tuning.

22-21  Low Power Detection

Option: Function:
[0] * Disabled

[1] Enabled If selecting Enabled, the low power detection commissioning must be carried out in order to set the

parameters in group 22-3* for proper operation!

22-22  Low Speed Detection

Option: Function:
[0] * Disabled

[1] Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz].
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22-23  No-Flow Function

Option: Function:
Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos-

sible).

[0] * OFF

[1] Sleep Mode

[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[3] Alarm The adjustable frequency drive trips and the motor stays stopped until reset.

22-24  No-Flow Delay

Range: Function:
10 s*   [1 - 600 s] Set the time. Low Power/Low Speed must remain detected to activate signal for actions. If detection

disappears before the timer runs out, the timer will be reset.

22-26  Dry Pump Function

Option: Function:
Low Power Detection must be Enabled (par. 22-21 Low Power Detection) and commissioned (using

either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in

order to use Dry Pump Detection.

[0] * OFF

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[2] Alarm The adjustable frequency drive trips and the motor stays stopped until reset.

22-27  Dry Pump Delay

Range: Function:
10 s*   [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm

22-30  No-Flow Power

Range: Function:
0.00 kW*   [0.00 - 0.00 kW] Readout of calculated no-flow power at actual speed. If power drops to the display value, the ad-

justable frequency drive will consider the condition as a no-flow situation.

22-31  Power Correction Factor

Range: Function:
100 %*   [1 - 400 %] Make corrections to the calculated power at par. 22-30 No-Flow Power.

If No Flow is detected when it should not be detected, the setting should be decreased. However,

if No Flow is not detected when it should be detected, the setting should be increased to above

100%.

22-32  Low Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 22-36 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed to the 50% level.

This function is used for storing values needed to tune No-flow Detection.
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22-33  Low Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 22-37 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed to the 50% level.

The function is used for storing values needed to tune No-flow Detection.

22-34  Low Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption to 50% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-35  Low Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption to 50% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-36  High Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No-flow Detection.

22-37  High Speed [Hz]

Range: Function:
0.0 Hz*   [0.0 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No-flow Detection.

22-38  High Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption to 85% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-39  High Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption to 85% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-40  Minimum Run Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or bus)

before entering sleep mode.
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22-41  Minimum Sleep Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum time for staying in sleep mode. This will override any wake-up conditions.

22-42  Wake-up Speed [RPM]

Range: Function:
0 RPM*   [par. 4-11 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied

by an external controller.

Set the reference speed at which sleep mode should be canceled.

22-43  Wake-up Speed [Hz]

Range: Function:
0 Hz*   [par. 4-12 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied

by an external controller controlling the pressure.

Set the reference speed at which sleep mode should be cancelled.

22-44  Wake-up Ref./FB Difference

Range: Function:
10%*   [0-100%] Only to be used if par. 1-00, Configuration Mode, is set for closed-loop and the integrated PI con-

troller is used for controlling the pressure.

Set the pressure drop allowed as a percentage of the setpoint for the pressure (Pset) before can-

celing sleep mode.

NOTE!

If used in application where the integrated PI controller is set for inverse control

in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-

tomatically be added.

22-45  Setpoint Boost

Range: Function:
0 %*   [-100 - 100 %] Only to be used if par. 1-00 Configuration Mode, is set for closed-loop and the integrated PI con-

troller is used. For example, in systems with constant pressure control, it is advantageous to increase

the system pressure before the motor is stopped. This will extend the time during which the motor

is stopped and help to avoid frequent start/stop.

Set the desired overpressure/temperature as a percentage of the setpoint for the pressure (Pset)/

temperature before entering sleep mode.

If set at 5%, the boost pressure will be Pset*1.05. The negative values can be used, for example,

for cooling tower control, where a negative change is needed.

22-46  Maximum Boost Time

Range: Function:
60 s*   [0 - 600 s] Only to be used if par. 1-00 Configuration Mode is set for closed-loop and the integrated PI controller

is used for controlling the pressure.

Set the maximum time for which boost mode will be allowed. If the set time is exceeded, sleep

mode will be entered and will not wait for the set boost pressure to be reached.
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22-50  End of Curve Function

Option: Function:
[0] * OFF End of Curve monitoring not active.

[1] Warning A warning is issued in the display [W94].

[2] Alarm An alarm is issued and the adjustable frequency drive trips. A message [A94] appears in the display.

NOTE!

Automatic restart will reset the alarm and start the system again.

22-51  End of Curve Delay

Range: Function:
10 s*   [0 - 600 s] When an end of curve condition is detected, a timer is activated. When the time set in this parameter

expires and the End of Curve condition has been steady in the entire period, the function set in

par. 22-50 End of Curve Function will be activated. If the condition disappears before the timer

expires, the timer will be reset.

22-80  Flow Compensation

Option: Function:
[0] * Disabled [0] Disabled: Setpoint compensation not active.

[1] Enabled [1] Enabled: Setpoint compensation is active. Enabling this parameter allows the Flow Compensated

Setpoint operation.

22-81  Square-linear Curve Approximation

Range: Function:
100 %*   [0 - 100 %] Example 1:

Adjustment of this parameter allows the shape of the control curve to be adjusted.

0 = Linear

100% = Ideal shape (theoretical).

NOTE!

Please note: Not visible when running in cascade.
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22-82  Work Point Calculation

Option: Function:
Example 1: Speed at System Design Working Point is known:

From the data sheet showing characteristics for the specific equipment at different speeds, simply

reading across from the HDESIGN point and the QDESIGN point allows us to find point A, which is the

system design working point. The pump characteristics at this point should be identified and the

associated speed programmed. Closing the valves and adjusting the speed until HMIN has been

achieved allows the speed at the no flow point to be identified.

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control

curve to be adjusted infinitely.

Example 2:

Speed at System Design Working Point is not known: Where the Speed at System Design Working

Point is unknown, another reference point on the control curve needs to be determined by means

of the data sheet. By looking at the curve for the rated speed and plotting the design pressure

(HDESIGN, Point C), the flow at that pressure QRATED can be determined. Similarly, by plotting the

design flow (QDESIGN, Point D), the pressure HD at that flow can be determined. Knowing these two

points on the pump curve, along with HMIN described above, allows the adjustable frequency drive

to calculate the reference point B and thus to plot the control curve that will also include the system

design working point A.

[0] * Disabled Disabled [0]: Work Point Calculation not active. To be used if speed at design point is known (see

table above).

[1] Enabled Enabled [1]: Work Point Calculation is active. Enabling this parameter allows the calculation of the

unknown System Design Working Point at 50/60 Hz speed, from the input data set in
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par. 22-83 Speed at No-Flow [RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No-

Flow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and

par. 22-90 Flow at Rated Speed.

22-83  Speed at No-Flow [RPM]

Range: Function:
300. RPM*   [0 - par. 22-85 RPM] Resolution 1 RPM.

The speed of the motor at which the flow is zero and the minimum pressure HMIN is achieved should

be entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No-

Flow [Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit, then par. 22-85 Speed

at Design Point [RPM] should also be used. Closing the valves and reducing the speed until minimum

pressure HMIN is achieved will determine this value.

22-84  Speed at No-Flow [Hz]

Range: Function:
50.0 Hz*   [0.0 - par. 22-86 Hz] Resolution 0.033 Hz.

The speed of the motor at which flow has effectively stopped and minimum pressure HMIN is achieved

should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed

at No-Flow [RPM]. If it has been decided to use Hz in par. 0-02 Motor Speed Unit, then

par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the

speed until minimum pressure HMIN is achieved will determine this value.

22-85  Speed at Design Point [RPM]

Range: Function:
1500. RPM*   [par. 22-83 - 60000. RPM] Resolution 1 RPM.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the system design working point is achieved should be entered here in RPM. Alternatively,

the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to

use RPM in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be

used.

22-86  Speed at Design Point [Hz]

Range: Function:
50/60.0

Hz*

  [par. 22-84 - par. 4-19 Hz] Resolution 0.033 Hz.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the system design working point is achieved should be entered here in Hz. Alternatively, the

speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to

use Hz in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be used.

22-87  Pressure at No-Flow Speed

Range: Function:
0.000 N/A*   [0.000 - par. 22-88 N/A] Enter the pressure HMIN corresponding to Speed at No Flow in Reference/Feedback Units.

22-88  Pressure at Rated Speed

Range: Function:
999999.999

N/A*

  [par. 22-87 - 999999.999 N/A] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This

value can be defined using the pump datasheet.
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22-90  Flow at Rated Speed

Range: Function:
0.000 N/A*   [0.000 - 999999.999 N/A] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump

datasheet.

8.2.11 23-0* Timed Actions 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g., different references for working hours / non-working hours. Up

to 10 Timed Actions can be programmed in the adjustable frequency drive. The Timed Action number is selected from the list when entering parameter

group 23-0* from the LCP. par. 23-00 ON Time – par. 23-04 Occurrence then refer to the selected Timed Action number. Each timed action is divided

into an ON time and an OFF time, in which two different actions may be performed.

The actions programmed in timed actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller,

according to merge rules set up in 8-5*, digital/bus.

NOTE!

The clock (parameter group 0-7*) must be correctly programmed for timed actions to function correctly.

NOTE!

When mounting an Analog I/O MCB109 option card, a battery backup of the date and time is included.

NOTE!

The PC-based configuration tool MCT 10 includes a special guide for easy programming of timed actions.

23-00  ON Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the ON time for the timed action.

NOTE!

The adjustable frequency drive has no backup of the clock function and the set

date/time will reset to default (2000-01-01 00:00) after a power-down unless a

Real Time Clock module with backup is installed. In par. 0-79 Clock Fault, it is

possible to program a warning for cases when the clock has not been set properly,

e.g., after a power-down.

23-01  ON Action
Arra [10]

Option: Function:
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options.

[0] * DISABLED

[1] No action

VLT  AQUA Drive
Instruction Manual

8 How to Program the Adjustable Frequency
Drive

MG.20.M7.22 - VLT  is a registered Danfoss trademark 8-39

  8

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 409 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 441 of 2457



[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] Dcstop

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7
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NOTE!

For choices [32] - [43], see also par. group 5-3*, Digital Outputs and 5-4*, Relays.

23-02  OFF Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the OFF time for the timed action.

NOTE!

The adjustable frequency drive has no backup of the clock function and the set

date/time will reset to default (2000-01-01 00:00) after a power-down unless a

Real Time Clock module with backup is installed. In par. 0-79 Clock Fault, it is

possible to program a warning for cases when the clock has not been set properly,

e.g., after a power-down.

23-03  OFF Action
Array [10]

Option: Function:
Select the action during OFF Time. See par. 13-52 SL Controller Action for descriptions of the op-

tions.

[0] * DISABLED

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] Dcstop

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2
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[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7

23-04  Occurrence
Array [10]

Option: Function:
Select the day(s) to which the timed action applies. Specify working/non-working days in

par. 0-81 Working Days, par. 0-82 Additional Working Days and par. 0-83 Additional Non-Working

Days.

[0] * All days

[1] Working days

[2] Non-working days

[3] Monday

[4] Tuesday

[5] Wednesday

[6] Thursday

[7] Friday

[8] Saturday

[9] Sunday

8.2.12 Water Application Functions, 29-**

The group contains parameters used for monitoring water/wastewater applications.

29-00  Pipe Fill Enable

Option: Function:
[0] * Disabled Select Enabled to fill pipes at a user-specified rate.

[1] Enabled Select Enabled to fill pipes with a user specified rate.
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29-01  Pipe Fill Speed [RPM]

Range: Function:
Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-02  Pipe Fill Speed [Hz]

Range: Function:
Motor

Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-03  Pipe Fill Time

Range: Function:
0 s*   [0–3600 s] Set the specified time for pipe filling of horizontal pipe systems.

29-04  Pipe Fill Rate

Range: Function:
0.001 units/

s*

  [0.001–999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/

second. This function is used for filling vertical pipe systems but will be active when the filling time

has expired, no matter what, until the pipe fill setpoint set in par. 29-05 is reached.

29-05  Filled Setpoint

Range: Function:
0 s*   [0–999999,999 s] Specifies the filled setpoint at which the pipe fill function will be disabled and the PID controller will

take control. This function can be used both for horizontal and vertical pipe systems.
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8.3 Parameter Options

8.3.1 Default Settings 

Changes during operation:

“TRUE” means that the parameter can be changed while the adjustable frequency drive is in operation, and “FALSE” means that the adjustable frequency

drive must be stopped before a change can be made.

4 set-up:

'All set-up': the parameter can be set individually in each of the four set-ups, i. e., one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

SR:

Size related

N/A:

No default value available.

Conversion index:

This number refers to a conversion figure used when writing or reading by means of an adjustable frequency drive.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 Boolean variables V2
54 Time difference w/o date TimD
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9 Troubleshooting

9.1 Alarms and Warnings
A warning or an alarm is signaled by the relevant LED on the front of the adjustable frequency drive and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the adjustable frequency drive will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional serial communication bus.

4. By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive, see par. 14-20 Reset Mode in VLT

AQUA Drive Programming Guide

NOTE!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, means that the line power supply must be switched off before the alarm can be reset. After being

switched back on, the adjustable frequency drive is no longer blocked and may be reset as described above, once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can

be specified whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash on the adjustable frequency drive. Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
1 10 Volts low X
2 Live zero error (X) (X) 6-01
3 No motor (X) 1-80
4 Line phase loss (X) (X) (X) 14-12
5 DC link voltage high X
6 DC link voltage low X    
7 DC overvolt X X
8 DC undervolt X X   
9 Inverter overloaded X X
10 Motor ETR overtemperature (X) (X)  1-90
11 Motor thermistor overtemperature (X) (X) 1-90
12 Torque limit X X   
13 Overcurrent X X X
14 Ground fault X X X  
15 Hardware mismatch X X
16 Short Circuit  X X  
17 Control word timeout (X) (X) 8-04
23 Internal Fan Fault X    
24 External Fan Fault X 14-53
25 Brake resistor short-circuited X    
26 Brake resistor power limit (X) (X) 2-13
27 Brake chopper short-circuited X X   
28 Brake check (X) (X) 2-15
29 Drive overtemperature X X X  
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Soft-charge fault  X X  
34 Serial communication fault X X
35 Out of frequency ranges X X   
36 Line failure X X
37 Phase Imbalance X X   
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X)   5-00, 5-01
41 Overload of Digital Output Terminal 29 (X) 5-00, 5-02
42 Overload of Digital Output On X30/6 (X)   5-32
42 Overload of Digital Output On X30/7 (X) 5-33
46 Pwr. card supply  X X  
47 24 V supply low X X X
48 1.8 V supply low  X X  
49 Speed limit X
50 AMA calibration failed  X   
51 AMA check Unom and Inom X
52 AMA low Inom  X   
53 AMA motor too big X
54 AMA motor too small  X   
55 AMA parameter out of range X
56 AMA interrupted by user  X   
57 AMA timeout X
58 AMA internal fault X X   
59 Current limit X
60 External Interlock X    
62 Output Frequency at Maximum Limit X
64 Voltage Limit X    
65 Control Board Overtemperature X X X
66 Heatsink Temperature Low X    
67 Option Configuration has Changed X
68 Safe Stop Activated  X1)

69 Pwr. Card Temp X X
70 Illegal FC configuration   X  
71 PTC 1 Safe Stop X X1)

72 Dangerous Failure   X1)

73 Safe Stop Auto Restart
76 Power Unit Set-up X    
79 Illegal PS config X X
80 Drive Initialized to Default Value  X   
91 Analog input 54 wrong settings X
92 NoFlow X X  22-2*
93 Dry Pump X X 22-2*
94 End of Curve X X  22-5*
95 Broken Belt X X 22-6*
96 Start Delayed X   22-7*
97 Stop Delayed X 22-7*
98 Clock Fault X   0-7*

Table 9.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
220 Overload Trip X
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor  X X  
246 Pwr.card supply X X
247 Pwr.card temp  X X  
248 Illegal PS config X X
250 New spare part   X  
251 New Type Code X X

Table 9.2: Alarm/Warning code list

(X) Dependent on parameter

1) Cannot be auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The original event that caused an alarm cannot damage the adjustable frequency drive or cause dangerous conditions. A trip lock

is an action that occurs in conjunction with an alarm, which may cause damage to the adjustable frequency drive or connected parts. A trip lock situation

can only be reset by power cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red

Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word Warning Word Extended Status Word
0 00000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Ground Fault Ground Fault Start CW/CCW
3 00000008 8 Ctrl.Card Temp Ctrl.Card Temp Slow Down
4 00000010 16 Ctrl. Word TO Ctrl. Word TO Catch Up
5 00000020 32 Overcurrent Overcurrent Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over Motor Th Over Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld. Inverter Overld. Output Freq High
10 00000400 1024 DC undervolt DC undervolt Output Freq Low
11 00000800 2048 DC overvolt DC overvolt Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Soft-charge Fault DC Voltage High Braking
14 00004000 16384 Line ph. Loss Line ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK No Motor OVC Active
16 00010000 65536 Live Zero Error Live Zero Error  
17 00020000 131072 Internal Fault 10 V Low
18 00040000 262144 Brake Overload Brake Overload  
19 00080000 524288 U phase Loss Brake Resistor
20 00100000 1048576 V phase Loss Brake IGBT  
21 00200000 2097152 W phase Loss Speed Limit
22 00400000 4194304 Serial Communication

Fault
Serial Communication Fault  

23 00800000 8388608 24 V Supply Low 24V Supply Low
24 01000000 16777216 Line Failure Line Failure  
25 02000000 33554432 1.8 V Supply Low Current Limit
26 04000000 67108864 Brake Resistor Low Temp  
27 08000000 134217728 Brake IGBT Voltage Limit
28 10000000 268435456 Option Change Unused  
29 20000000 536870912 Drive Initialized Unused
30 40000000 1073741824 Safe Stop Unused  

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional serial communication bus for diagnosis. See also

par. 16-90 Alarm Word, par. 16-92 Warning Word and par. 16-94 Ext. Status Word.
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9.1.1 Fault Messages

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-

rent respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the adjustable frequency

drive.

WARNING/ALARM 4, Mains phs. loss:

A phase is missing on the supply side, or the line voltage imbalance is too

high.

This message also appears in case of a fault in the input rectifier on the

adjustable frequency drive.

Check the supply voltage and supply currents to the adjustable frequency

drive.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit

of the control system. The adjustable frequency drive is still active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The adjustable frequency drive is still active.

WARNING/ALARM 7, DC overvoltage:

If the intermediate circuit voltage exceeds the limit, the adjustable fre-

quency drive trips after a time.

Possible corrections:

Select Over Voltage Control function in par. 2-17 Over-voltage

Control

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:

Voltage Range 3 x 200–240 V
AC

3 x 380–500 V
AC

3 x 550–600 V
AC

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warn-
ing low 205 410 585

Voltage warn-
ing high (w/o
brake - w/
brake)

390/405 810/840 943/965

Overvoltage 410 855 975
The voltages stated are the intermediate circuit voltage of the ad-
justable frequency drive with a tolerance of ± 5%. The correspond-
ing AC line voltage is the intermediate circuit voltage (DC link)
divided by 1.35.

WARNING/ALARM 8, DC undervoltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the adjustable frequency drive checks if 24

V backup supply is connected.

If no 24 V backup supply is connected, the adjustable frequency drive

trips after a given time depending on the unit.

To check whether the supply voltage matches the adjustable frequency

drive, see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The adjustable frequency drive is about to cut out because of an overload

(too high current for too long). The counter for electronic, thermal inver-

ter protection gives a warning at 98% and trips at 100%, while giving an

alarm. You cannot reset the adjustable frequency drive until the counter

is below 90%.

The fault is that the adjustable frequency drive is overloaded by more

than nominal current for too long.

WARNING/ALARM 10, Motor ETR overtemperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the adjustable frequency drive to give a

warning or an alarm when the counter reaches 100% in par. 1-90 Motor

Thermal Protection. The fault is that the motor is overloaded by more

than nominal current for too long. Make sure that the motor

par. 1-24 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor overtemp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the adjustable frequency drive to give a warning or

an alarm in par. 1-90 Motor Thermal Protection. Check that the thermistor

is connected correctly between terminal 53 or 54 (analog voltage input)

and terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If a KTY sensor is used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Overcurrent:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the adjustable

frequency drive trips and issues an alarm. Turn off the adjustable fre-

quency drive and check if the motor shaft can be turned and if the motor

size matches the adjustable frequency drive.

ALARM 14, Ground fault:

There is a discharge from the output phases to ground, either in the cable

between the adjustable frequency drive and the motor or in the motor

itself.

Turn off the adjustable frequency drive and remove the ground fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).
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ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the adjustable frequency drive and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the adjustable frequency drive.

The warning will only be active when par. 8-04 Control Timeout Func-

tion is NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning

appears and the adjustable frequency drive ramps down to zero speed,

while giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.

WARNING 23, Internal fans:

External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The adjustable

frequency drive still works, but without the brake function. Turn off the

adjustable frequency drive and replace the brake resistor (see

par. 2-15 Brake Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

energy is higher than 90%. If Trip [2] has been selected in

par. 2-13 Brake Power Monitoring, the adjustable frequency drive cuts

out and issues this alarm, when the dissipated braking energy is higher

than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The adjustable

frequency drive is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the adjustable frequency drive and remove the brake resistor.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive overtemperature:

If the enclosure is IP00 or IP20/Nema1, the cut-out temperature of the

heatsink is 194°F [90°C]. If IP54 is used, the cut-out temperature is

176°F [80°C].

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase W.

ALARM 33, Inrush fault:

Too many power-ups have occurred within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The serial communication bus on the communication option card is not

working.

WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the adjustable

frequency drive is lost and parameter 14-10 is NOT set to OFF. Possible

correction: check the fuses to the adjustable frequency drive

WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6:

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7:

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

contact your Danfoss supplier.
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ALARM 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par. 4-11 Motor Speed Low Limit

[RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistances Rs and Rr are increased. In most cases, however, this is

not critical.

WARNING/ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply

24 VDC to the terminal programmed for External Interlock and reset the

adjustable frequency drive (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par. 4-19 Max Output

Frequency

WARNING/ALARM/TRIP 65, Control Card Overtemperature:

Control card overtemperature: The cut-out temperature of the control

card is 176°F (80°C).

WARNING 66, Low Temp.:

The heatsink temperature is measured to be low. This could indicate that

the temperature sensor is defective and thus the fan speed is increased

to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC

to terminal 37, then send a reset signal (via Bus, Digital I/O or by pressing

[Reset]).

ALARM 69, Pwr. Card Temp:

Power card overtemperature

WARNING 76, Power Unit Set-up:

The required number of power units does not match the detected number

of active power units.

ALARM 70, Illegal Adjustable Frequency Drive Configuration:

Actual combination of control board and power board is illegal.

ALARM 90, Feedback Mon.:

ALARM 92, No-Flow:

A no load situation has been detected for the system. See parameter

group 22-2*.

ALARM 93, Dry Pump:

A no-flow situation and high speed indicates that the pump has run dry.

See parameter group 22-2*

ALARM 94, End of Curve:

Feedback stays lower than the setpoint, which may indicate a leakage in

the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:

Torque is below the torque level set for no load indicating a broken belt.

See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short cycle protection being

active. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor

and driven load. To reset press the "Off Reset" key. Then, to restart the

system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-

ted. Turn off the adjustable frequency drive as a fire precaution. Report

value indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink Temp:

Drive heatsink overtemperature: Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor. Report value indicates source of

alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range. Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card overtemperature. Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card. Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.
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ALARM 250, New Spare Part:

The power or switch mode power supply has been exchanged. The ad-

justable frequency drive type code must be restored in the EEPROM.

Select the correct type code in Par 14-23 according to the label on unit.

Remember to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The adjustable frequency drive has a new type code.
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the adjustable frequency drive trips if the temperature reaches 203°F ± 41°F [95°C ±

5°C]. An overload temperature cannot be reset until the temperature of the heatsink is below 158°F ± 9°F [70°C ± 5°C] (Guideline - these

temperatures may vary for different power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function to avoid it's heatsink reaching

203°F [95°C].

• The adjustable frequency drive is protected against short-circuits on motor terminals U, V, W.

• If a line phase is missing, the adjustable frequency drive trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the adjustable frequency drive trips if the intermediate circuit voltage is too low or

too high.

• The adjustable frequency drive is protected against ground faults on motor terminals U, V, W.

Line power supply (L1, L2, L3):

Supply voltage 200–240 V ±10%

Supply voltage 380–480 V ±10%

Supply voltage 525–600 V ±10%

Supply voltage 525–690 V ±10%

AC line voltage low / line drop-out:

During low AC line voltage or a line drop-out, the adjustable frequency drive continues until the intermediate circuit voltage drops below the minimum

stop level, which corresponds typically to 15% below the adjustable frequency drive's lowest rated supply voltage. Power-up and full torque cannot be

expected at AC line voltage lower than 10% below the adjustable frequency drive's lowest rated supply voltage.

Supply frequency 50/60 Hz +4/-6%

The adjustable frequency drive power supply is tested in accordance with IEC61000-4-28, 50 Hz +4/-6%.

Max. imbalance temporary between line phases 3.0% of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  enclosure type A maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type B, C maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type D, E, F maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum.

Motor output (U, V, W):

Output voltage 0–100% of supply voltage

Output frequency 0–1000 Hz*

Switching on output Unlimited

Ramp times 1–3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min.*

Starting torque maximum 135% up to 0.5 sec.*

Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to VLT AQUA Drive's nominal torque.

Cable lengths and cross-sections:

Max. motor cable length, shielded/armored VLT AQUA Drive: 492 ft [150 m]

Max. motor cable length, unshielded/unarmored VLT AQUA Drive: 984 ft [300 m]

Max. cross-section to motor, line power, load sharing and brake *

Maximum cross-section to control terminals, rigid wire 0.0023 in2 [1.5 mm2]/16 AWG (2 x 0.001122 in [0.75 mm2])

Maximum cross-section to control terminals, flexible cable 0.0016 in2 [1 mm2]/18 AWG

Maximum cross-section to control terminals, cable with enclosed core 0.0008 in2 [0.5 mm2]/20 AWG
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Minimum cross-section to control terminals 0.25 mm2

* See Line Power Supply tables for more information!

Control card, RS-485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PELV).

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level : 0–+10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth : 200 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. resistor load to common at analog output 500 

Accuracy on analog output Max. error: 0.8% of full scale

Resolution on analog output 8 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 27 1), 29 1), 32, 33,

Logic PNP or NPN

Voltage level 0–24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN > 19 V DC
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Voltage level, logic '1' NPN < 14 V DC

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0–24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1% of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse inputs:

Programmable pulse inputs 2

Terminal number pulse 29, 33

Max. frequency at terminal, 29, 33 110 kHz (push-pull driven)

Max. frequency at terminal, 29, 33 5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1–1 kHz) Max. error: 0.1% of full scale

Control card, 24 V DC output:

Terminal number 12, 13

Max. load : 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay outputs 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1 A

Relay 02 Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1 A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA
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Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2 A

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V 0.5 V

Max. load 25 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz : +/- 0.003 Hz

System response time (terminals 18, 19, 27, 29, 32, 33) :  2 ms

Speed control range (open-loop) 1:100 of synchronous speed

Speed accuracy (open-loop) 30–4000 rpm: Maximum error of ±8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A IP 20/Chassis, IP 21kit/Type 1, IP55/Type12, IP 66

Enclosure type B1/B2 IP 21/Type 1, IP55/Type12, IP 66

Enclosure type B3/B4 IP20/Chassis

Enclosure type C1/C2 IP 21/Type 1, IP55/Type 12, IP66

Enclosure type C3/C4 IP20/Chassis

Enclosure type D1/D2/E1 IP21/Type 1, IP54/Type12

Enclosure type D3/D4/E2 IP00/Chassis

Enclosure kit available  enclosure type A IP21/TYPE 1/IP 4X top

Vibration test enclosure A/B/C 1.0 g

Vibration test enclosure D/E/F 0.7 g

Max. relative humidity 5%–95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 721-3-3), uncoated class 3C2

Aggressive environment (IEC 721-3-3), coated class 3C3

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 122°F [50°C]

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 32°F [0°C]

Minimum ambient temperature at reduced performance 14°F [-10°C]

Temperature during storage/transport -13°–+°149/°158°F [-25°–+65°/70°C]

Maximum altitude above sea level without derating 3280 ft [1000 m]

Maximum altitude above sea level with derating 9842 ft [3000 m]

Derating for high altitude, see section on special conditions.

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval : 5 ms

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug
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Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB connection is not galvanically isolated from protection ground. Only use an isolated laptop/PC as the connection to the USB

connector on an VLT AQUA Drive or an isolated USB cable/drive.

10 Specifications
VLT  AQUA Drive

Instruction Manual

10-16 MG.20.M7.22 - VLT  is a registered Danfoss trademark

10  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 470 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 502 of 2457



10.2 Special Conditions

10.2.1 Purpose of Derating

Derating must be taken into account when using the adjustable frequency drive at low air pressure (high elevations), at low speeds, with long motor

cables, cables with a large cross-section or at high ambient temperature. The required action is described in this section.

10.2.2 Derating for Low Air Pressure 

The cooling capability of air is decreased at a lower air pressure.

At an altitude lower than 3,280 ft [1,000 m], no derating is necessary, but above 3,280 ft [1,000 m], the ambient temperature (TAMB) or max. output

current (Iout) should be derated in accordance with the diagram shown.

Figure 10.1: Derating of output current versus altitude at TAMB, MAX for frame sizes A, B and C. At altitudes above 6,600 feet [2 km], please

contact Danfoss regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to

read the graph, the situation at 6,600 ft [2 km] is elaborated. At a temperature of 113°F [45°C] (TAMB, MAX - 3.3 K), 91% of the rated output current is

available. At a temperature of 107°F [41.7°C], 100% of the rated output current is available.

Derating of output current versus altitude at TAMB, MAX for frame sizes D, E and F.
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10.2.3 Derating for Running at Low Speed 

When a motor is connected to an adjustable frequency drive, it is necessary to make sure that the cooling of the motor is adequate.

The level of heating depends on the load on the motor as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application, a motor may overheat at low speeds due to

less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling

(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the adjustable frequency drive limits the motor

size.

Variable (quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the

cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.

Maximum load for a standard motor at 104°F [40°C] driven by an adjustable frequency drive type VLT FCxxx

Legend: Typical torque at VT load Max torque with forced cooling Max torque

Note 1) Oversyncronous speed operation will result in the available motor torque decreasing inversely proportional to the increase in speed. This

must be considered during the design phase to avoid overloading the motor.

10.2.4 Automatic Adaptations to Ensure Performance  

The adjustable frequency drive constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low

motor speeds. As a response to a critical level, the adjustable frequency drive can adjust the switching frequency and / or change the switching pattern

in order to ensure the performance of the adjustable frequency drive. The capability to automatically reduce the output current extends the acceptable

operating conditions even further.
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Terminal 53 Low Ref./feedb. Value 6-14 8-26

Terminal 53 Low Voltage 6-10 8-25

Terminal 54 High Ref./feedb. Value 6-25 8-26

Terminal 54 High Voltage 6-21 8-26

Terminal 54 Low Ref./feedb. Value 6-24 8-26

Terminal 54 Low Voltage 6-20 8-26

Tightening Of Terminals 5-1

Time Format 0-72 8-12

VLT  AQUA Drive
Instruction Manual Index

MG.20.M7.22 - VLT  is a registered Danfoss trademark 11-5
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Timed Actions 8-39, 8-69

Torque Characteristics 10-12

Type Code String - Medium Power 3-1

Type Code String (t/c). 3-3

U
Unpacking Table 4-1

Usb Connection. 5-23

V
Variable (quadratic) Torque Applications (vt) 10-18

Voltage Level 10-13

W
Wake-up Ref./fb Difference 22-44 8-35

[Wake-up Speed Hz] 22-43 8-35

[Wake-up Speed Rpm] 22-42 8-35

Warning Against Unintended Start 2-1

Water Application Functions 8-75

Water Application Functions, 29-** 8-42

Wiring Example And Testing 5-21

Work Point Calculation 22-82 8-37

Index
VLT  AQUA Drive

Instruction Manual
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a m i a d  f i l t r a t i o n  s o l u t i o n s

filtration degrees scanaway filtration degrees brushaway supported diameters max. operating pressure

features:

Quick and efficient way for cleaning manual filters

3500-200 micron500-50 micron 2” - 14” 10 bar (150 psi)

SEMI-AUTOMATIC Filters

 Simple turn-of-a-handle cleaning of the filter screen

 Eliminates the need for turning off the water and extracting the filter screen for rinsing

 No interruption of the process water flow during cleaning

 Low pressure loss

 Available as an upgrading kit for Amiad manual filters from 2”-14”

 Fitted with a “Clogging Indicator”

nd efficient way for cleaning manual filter

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Washwater Pumps) Vendor Manual

Q-Pulse Id: VM167 05/06/2013 512 of 533

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 544 of 2457



a m i a d  f i l t r a t i o n  s o l u t i o n s

Amiad Semi-Automatic Filters

General

Amiad’s exclusive Semi-Automatic assemblies provide a quick and efficient way for cleaning manual filters. 

Amiad’s Scanaway and Brushaway are add-on assemblies built for upgrading Amiad’s steel and plastic filters to 

semi-automatic operation by adding simple turn-of-a-handle cleaning mechanism to the filter’s screen. 

Upgrading a manual filter to semi-automatic operation eliminates the need for turning-off the water and extracting 

the filter screen for rinsing, with the semi-automatic assembly the process flow is not interrupted during operation.

Amiad’s semi-automatic assemblies are fitted with a Clogging Indicator for visually monitoring the status of the filter 

element without disrupting the water flow. A red button pops-up from the indicator when the differential pressure 

across the screen reaches 0.5 bar. Amiad’s semi-automatic assemblies are available for all Amiad manual filters 

from 2” to 14”.       

How the “Scanaway” assembly works

The Scanaway assembly consists of a suction-scanner, a 

hollow pipe with suction nozzles, that is facing the inner 

side of the screen.

Outside the filter a handle is connected to the 

“suction” scanner, allowing turning the scanner in a 

spiral movement so it rotates inside the screen surface 

without touching the screen mesh.

Opening the exhaust valve at the filter lid creates low 

pressure conditions in the suction scanner, which cause 

the scanner nozzles to suck-in the dirt particles from 

the screen surface and expel the dislodged particles out 

through the exhaust valve.

Scanning is done during the filtration process without 

having to stop the flow of process water through  

the filter.    

How the “Brushaway” assembly works

The Brushaway assembly consists of nylon brushes 

fitted on a frame and inserted into the filter screen. 

A simple handle, outside the filter, allows brushing 

away particles from the inner screen surface and  

expel them out from the filter through the exhaust 

valve.Brushing is done during the filtering process 

without having to stop the flow of process water 

through the filter.
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a m i a d  f i l t r a t i o n  s o l u t i o n s

The Motorized Brushaway Assembly - MBA  

Amiad’s provides an option for converting Brushaway filters 

into motorized filters. The MBA is a Motorized Brushaway kit 

to be added to the semi-automatic Brushaway assembly and 

converting it to an automatic cleaning mechanism. 

The kit includes: an exhaust valve, a motor and a controller 

enabling the filter to be automatically cleaned at  

pre-set time intervals.

The MBA kit is available in 3 phase, 1 phase or 12V DC 

models for supporting Brushaway filters sized from 4”-

Super to 14”. 

How the “Clogging Indicator” works

The Clogging Indicator is a special feature mounted on  

the filter pressure check points and acts like a “traffic light”. 

When the pressure differential across the screen reaches 

a pre-set value of 0.5 bar the red button of the Clogging 

Indicator pops-up to visually indicate that the filter  

needs cleaning.
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Dim. In mm (inch) 
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Technical Specifications

Filter Type Plastic filters Steel filters

 Scanaway assembly

Supported filters 2”T, 2”T-Super, 3”T
2” In-line, 3” In-line, 4”L, 4”S, 

6”C, 6”S, 8”, 10”, 12”, 14” 

Maximum flow rate 50 m3/h 1000 m3/h

Filter area 465 - 700 cm² (72 -108 in²) 465 - 22,880 cm2 (72-3,546 in2)

Screen types Molded St. St. Screens

Filtration degrees 500, 300, 200, 130, 100, 80, 50 micron

Min. working pressure 2 bar

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight (empty) 
2”T = 5.1 kg (11.2 lb)
2”T-Super = 5.9 kg (13 lb)
3”T = 6.3 kg (13.9 lb)

2”IL = 9.5 kg (21 lb)
3”IL = 19 kg ( 42 lb)
4”L  = 20 kg ( 44 lb)
4”S  = 44.5 kg (98 lb)
6”C  = 50 kg (110 lb)

6”S = 63.5 kg (140 lb)
8”   = 72.5 kg (160 lb)
10” = 205 kg (452 lb)
12” = 305 kg (672 lb)
14” = 395 kg (870 lb)

Construction materials St. St. 316, Nitril Rubber, Polypropylene

 Brushaway assembly

Supported filters 2”T, 2”T-Super, 3”T
2”In-line, 3” In-line, 4”L, 4”S, 

6”C, 6”S, 8” 10” 12” 14” 

Maximum flow rate 50 m3/h 1000 m3/h

Filter area 465 - 700 cm² (72 -108 in²) 465 - 22,880 cm2 (72-3,546 in2)

Screen types
Molded St. St. Screens 

Perforated St. St. Screens

Filtration degrees 
Molded St. St. Screens: 500, 300, 200 micron

Perforated St. St. Screens: 3500, 2500, 1500, 800 micron

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight (empty) 
2”T = 6 kg (13.2 lb)
2”T-Super = 6.7 kg (14.8 lb)
3”T = 7.3 kg (16 lb)

2”IL = 10 kg (22 lb)
3”IL = 16 kg (35.2 lb)
4”L  = 20 kg (44 lb)
4”S  = 42.4 kg (93.5 lb)
6”C  = 47.4 kg (105 lb)

6”S = 61 kg (135 lb)
8”   = 70 kg (154 lb)
10” = 200 kg (441 lb)
12” = 295 kg (650 lb)
14” = 385 kg (850 lb)

Construction materials St. St. 316, Nitril Rubber, Nylon
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Manufacturer & Headquarters
Amiad Filtration Systems Ltd. D.N. Galil Elyon 1, 12335, Israel,  
Tel: 972 4 690 9500, Fax: 972 4 690 9391  
E-mail: info@amiad.com 
www.amiad.com

North America
Amiad Filtration Systems, 2220 Celsius Avenue, Oxnard,  
California 93030, USA, Tel: 1 805 988 3323,  
Fax: 1 805 988 3313, E-mail: info@amiadusa.com

South America
Benito Nardone 2219, Montevideo, Uruguay
Tel: 598 2 7117617, Fax: 598 2 7120816,  
E-mail: amisur@adinet.com.uy

Holland
Amiad Oil & Gas, POB 237, 1500EE Zaandam, The Netherlands
Tel: 31 (0) 72 5070487, Fax: 31 (0) 72 5070587,  
E-mail: oilfield@amiad.com

Far East
Filtration & Control Systems Pte. Ltd., 19B Teo Hong Road, 
088330 Singapore, Tel: 65 6 337 6698, Fax: 65 6 337 8180, 
E-mail: fcs1071@pacific.net.sg

Australia:
Amiad Australia Pty Ltd. 138 Northcorp Boulevard, 
Broadmeadows, Victoria 3047, Tel: 61 3 93585800, 
Fax: 61 3 93585888, E-mail: sales@amiad.com.au

China:
Taixing Environtec Co. Ltd., 70 Baihe Chang,  
Xingjie Yixing Jiangsu, 214204, Tel: 86 510 87134000,  
Fax: 86 510 87134999, E-mail: marketing@taixing.cc

France:
Amiad France S.A.R.L. 27 Rue de l’Etang Z.I La Boitardière,  
37530, Chargè. Tel: 33 (0) 247230112, Fax: 33 (0) 247238067,  
E-mail: info@amiadfrance.com

Germany:
Amiad Filtration Solutions (2004) Ltd. Zweigniederlassung 
Deutschland Prinz-Regent-Str. 68 a 44795 Bochum  
Tel:  49 (0) 234 588082-12 Fax: 49 (0) 234 588082-10 
E-mail: info@amiad.de

Turkey:
FTS – Filtration & Treatment Systems, Istanbul yolu 26 Km, 
Yurt Orta Sanayii, Saray, Ankara, Tel: 90 312 8155266/7, 
Fax: 90 312 8155248, E-mail: info@fts-filtration.com

irrigation
Agriculture, Golf & Turf,  

Aquaculture, Green Houses

industry
Automotive, Aviation, Ballast treatment, 

Electronics, Food & Beverage; Mining, 

Oil & Gas, Petrochemical, Power 

Generation, Pulp & Paper

municipal
Potable Water, Waste Water, 

Desalination, Brackish Water, High rise 

buildings, Pre-filtration to Membranes

NP.00945
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Installation and Maintenance 95-047-02-0600/4.04 Amiad Filtration Systems (1997) Ltd. 

INSTALLATION AND MAINTENANCE INSTRUCTIONS 
AMIAD 4"-Super, and 6"-Compact Filters

Cat. No. 02-0420 and 02-0600 

Thank you for selection an Amiad filter. This filter has been designed to provide years of trouble free 
service. Please familiarize yourself with these instructions to ensure correct and reliable operation. 

INSTALLATION
Figure 1 shows a typical installation configuration. 
Align the filter to observe correct direction of flow 
as indicated by the arrow on the filter housing. 
Take care to leave enough room to remove the 
filter element for cleaning or service.  
It is recommended that the filter housing is 
situated in 450 downwards. 

PRINCIPLE OF OPERATION 
The Amiad series of manual filters remove dirt and 
debris from water as it flows through a stainless 
steel filtration element. This consists of a 
perforated cylinder or a weave-wire screen. 
Filtration elements are available for various 
degrees of filtration and are color coded for 
convenient identification. Water flows through the 
filter element from the inside-out so that dirt and 
debris accumulate on the inside surface. The 
direction of flow is indicated by an arrow on the 
filter housing. 
The 4"-S and the 6"-C manual steel filters have to 
be cleaned manually. For optional accessories for 
automatic or semi-automatic operation please 
consult your Amiad dealer. Figure 1. 

CLEANING THE FILTER 
1. Clean the filter element (as described below) when the pressure drop between the pressure check points exceeds 

0.7 – 1.0 bar (10 – 15 psi), or when downstream pressure or flow become unacceptably low. Pressure drop can 
be measured by means of permanently mounted pressure gages or a pressure gage fitted with an Amiad 
pressure check needle. 

2. Close the inlet valve. If an outlet valve exists, close it as well, to prevent backflow. 

3. Open the valve in the filter lid to release pressure. 

WARNING! DO NOT LOOSEN THE FILTER LID BOLTS UNTIL PRESSURE HAS BEEN RELEASED. 

4. Remove the four wing nuts, washers and bolts and set aside. 

5. Remove the lid and inspect its seal. Rinse away any dirt and replace the seal if necessary. New seals may be glued 
in place using contact cement or a cyanoacrylate (super glue) adhesive. 

6. Remove the filter element and clean it by spraying a hard stream of water on its outside surface. This flushes the 
accumulated dirt off the inside surface. 

Stubborn dirt may be removed using a light to medium stiffness brush (do not use a wire brush). 

7. Check the filter element for damage and ensure that the 
seals are properly seated and in good condition. Replace 
seals as necessary (see fig. 2). 

8. Install the filter element in the housing. Ensure that the 
lid seal is properly seated and in good condition. Install 
the lid using the bolts, washers and wing nuts. Hand-
tighten the wing nuts in alternating pairs. 

9. Turn the water back on and correct any leaks that may 
occur.

                                            Figure 2.
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Installation and Maintenance 95-047-02-0600/4.04 Amiad Filtration Systems (1997) Ltd. 

4"-SUPER FILTER (02-0420-1100-EXXX) 
6"-COMPACT FILTER (02-0600-1100-EXXX) 

     
 NO.   DESCRIPTION   CAT. NO.
 1   Housing (4"S)   12-0420-1100  

 Housing (6"C)   12-0600-1100  
 2   Lid (4"S-14")   12-0870-0000  
 2.1   Hydraulic seal AM-07 (Polyester lid)   81-41-4300-3040  
 2.2   Nipple 2" x 100mm   83-2920-0230-0100  
 3   Bolt 3/4" x 130   85-1111-12-130  
 3.1   Washer 3/4"   85-1311-12-000  
 3.2   Wing nut 3/4" (Brass)   85-3241-12-000  
 4   Pressure check point - complete (steel)   12-0100-0012  
 4.1   Plastic cap   61-2020-0002  
 4.2   Rubber grommet   81-41-4300-0000  
 4.3   Connector 1/4" x 1/4" (Brass)   52-0100-0020  
 5   Single perforated screen Ø215 x 510mm  12-0603-2XXX  

 Double perforated screen Ø 215 x 510mm  12-0603-1XXX  
 Weave-wire screen Ø 215 x 510mm  12-0603-0XXX  

 5.1   Hydraulic seal AM-05   81-41-4300-3001  
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features:

STEEL Filters

 Interchangeable filter elements for wide range of flow rates, filtration degrees and applications
 High quality polyester coating as well as stainless steel housings for chemical durability and   
 corrosion resistance
 Low pressure loss
 Easy to install and maintain, no tools required for rinsing
 Available with exclusive features for semi-automatic cleaning
 Innovative add-on clogging indicator

Durable high quality Steel Filters for wide range of 
filtration applications

flow rates filtration degrees diameters max. operating pressure

up to 1000 m³/h
(44000 US gpm)

3500-50 micron 2” - 14” 10 bar (150 psi)
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Amiad Steel Filters

General

With their various filter elements, Amiad’s all purpose steel filters are made for wide range of filtering applications 

and filtration degrees and are easy to install and maintain. They are made of carbon steel with high quality 

polyester coating along with stainless steel housings that are also available. 

Amiad steel filters need no tools for dismantling or for extracting the filter element from the filter housing for 

rinsing, also visually monitoring the status of the filter element without disrupting the water flow is easily done 

with Amiad’s innovative clogging indicator connected to the filter’s pressure check points.    

Amiad steel filters can be upgraded to semi-automatic operation by adding one of Amiad’s exclusive Turboclean, 

Brushaway or Scanaway assemblies.

Filter Elements

Amiad supplies various filter elements for its steel filters in order to cover wide range of flow rates,  

multiple filtration degrees and applications:

Stainless steel Screen elements: (1)

These screen elements are constructed of molded 

plastic ribs that support a stainless steel weave-wire 

screen for filtration degrees of 50 to 800 micron.   

Perforated stainless steel elements: (2)

Suitable for coarse filtration (straining) between 

800 and 3,500 micron The direction of flow in these 

screen elements is from the inside out along the 

element, therefore the suspended solids accumulate 

on the inside surface of the screen while the O-rings 

incorporated to the cylinder ends provide perfect 

sealing of the element inside the filter housing. 

 
This arrangement allows:

 Easy removal of the screen element from the filter 

 housing for rinsing

 The accumulation of inorganic suspended solids at 

 the end of the element to be easily removed by  

 means of a flush valve

 Effective separation of inorganic particles

 Very low pressure loss

(1) (2) (3)
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Disc Elements: (3)

The disc elements are made to provide high retention of organic substances and are constructed from plastic discs 

that are stacked onto a telescopic core. The discs are grooved on both sides and intersected to form the filtration 

element when compressed on the telescopic core. The direction of flow in these elements is from the Outside In 

along the element, therefore the effective filtration area is comprised of both the outside surface and the channels 

formed by the intersected grooves. Suspended organic particles adhere to the grooved surface adding depth to the 

filtration process. 

Cleaning the disc element is made simple by the unique design of the telescopic core which allows the discs to 

separate during the cleaning process while maintaining perfect sealing when the element is in the filter housing.  

  

Filtration Degrees Available

The following table lists the various filter elements of Amiad’s Steel Filters line and the optional filtration degrees 

for each filter element. For ease of operation and maintenance the various filtration degrees are color coded, 

please consult your dealer for the most suitable filter element for your application’s requirements.     

Color Orange Black Yellow Red Purple White Brown Blue Green Gray

Micron 50 80 100 130 180 200 250 300 500 800 1500 2500 3500

Mesh 300 200 155 120 80 75 60 50 30 20 10 6 4

2”, 3”, 4” ▲ ▲ ▲ ★ ▲ ★ ★ ▲ ★ ▲ ▲ ● ● ● ●

4”S - 14” ▲ ▲ ▲ ▲ ▲ ▲ ▲ ● ● ● ●

● Perforated ScreenWeave Wire Screen▲ Disc Element★
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*Approx. length required for maintenance
Dim. in mm (inch) 
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Technical Specifications

Filter Type 2” In-Line 3” In-Line 4” C In-Line 4” L

General Data

Maximum flow rate*
25 m3/h

(110 US gpm)
50 m3/h

(220 US gpm)
80 m3/h

(352 US gpm)
80 m3/h

(352 US gpm)

Inlet/outlet diameter
flanges and threads

2” 
(50 mm)

3”
(80 mm)

4”
(100 mm)

4”
(100 mm)

Standard filtration degrees 3500, 2500, 1500, 800, 500, 300, 250, 200, 130, 100, 80, 50 micron

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight (empty) threads
Screen = 7.3 kg (16 lb)
Discs = 8.1 kg (17.8 lb)

Screen = 13.6 kg (30 lb)
Discs = 15.2 kg (33.5 lb)

N/A N/A

Weight (empty) flanges
Screen = 10.5 kg (23 lb)
Discs = 11.3 kg (25 lb)

Screen = 16.6 kg (36.6 lb)
Discs = 18.2 kg (40.1 lb)

Screen = 27.5 kg (60.6 lb)
Discs = 30 kg (66.1 lb)

Screen = 18 kg (39.7 lb)
Discs = 20 kg (44 lb)

  * Consult Amiad for optimum flow depending on filtration degree & water quality.

4”L filter

30
8 

(1
2.

1"
)

300 (11.8")

20
0 

(7
.8

")

663 (26.1")  *1000 (39.3")
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a m i a d  f i l t r a t i o n  s o l u t i o n s

Engineering Data

Filter Type 2” In-Line 3” In-Line 4” C In-Line 4” L

Filter Element Data

Filter area

Weave Wire = 465 cm²  
(72 in²) 
Screen = 700 cm² (108.5 in²)
Discs = 790 cm² (122.4 in²)

Weave Wire = 930 cm²  
(144.1 in²) 
Screen = 1430 cm² (221.6 in²)
Discs = 1700 cm² (263.5 in²)

Weave Wire = 1392 cm2  
(216 in2).
Screen = 2175 cm² (337.1 in²)
Discs = 2600 cm² (403 in²)

Weave Wire = 930 cm²  
(144.1 in²) 
Screen = 1430 cm² (221.6 in²)
Discs = 1700 cm² (263.5 in²)

Filter element 
types

Weave Wire Screen, Disc Element, Perforated Screen

Construction Materials* 

Filter 
housing

Phosphate pre-treated steel 37-2 with Polyester coating

Filter lid Phosphate pre-treated steel 37-2 with Polyester coating

Seals Nitril Rubber 

Weave wire 
screen

Polypropylene + Glass fibers, St. St., Nitril rubber

Disc element Polyethylene, Nitril rubber

Perforated 
screen

St. St. 316

  * Amiad offers a variety of construction materials. Consult us for specifications 
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*Approx. length required for maintenance
Dim. in mm (inch) 
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Technical Specifications

Filter Type 4”  Super In-Line 6” In-Line 6” Super In-Line 8” In-Line

General Data

Maximum flow rate*
100 m3/h

(352 US gpm)
160 m3/h

(704 US gpm)
160 m3/h

(704 US gpm)
300 m3/h

(1320 US gpm)

Inlet/Outlet diameter
4” 

(100 mm)
6”

(150 mm)
6”

(150 mm)
8”

(200 mm)

Standard filtration degrees 3500, 2500, 1500, 800, 500, 300, 200, 130, 100, 80 micron

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight (empty) 38 kg (83.7 lb) 43 kg (94.7 lb) 56 kg (123.4 lb) 65 kg (143.2 lb)

* Consult Amiad for optimum flow depending on filtration degree & water quality.

Engineering Data

Screen Data

Filter area 2740 cm² (424.7 in²) 2740 cm² (424.7 in²) 5720 cm² (886.6 in²) 5720 cm² (886.6 in²) 

Screen types Weave Wire Screen, Perforated Screen

Construction Materials* 

Filter Housing Phosphate pre-treated steel 37-2 with Polyester coating

Filter Lid SMC Polyester

Seals Nitril Rubber 

Weave Wire Screen St. St. 316 with Nitril rubber seals

Perforated Screen St. St. 316 with Nitril rubber seals

* Amiad offers a variety of construction materials. Consult us for specifications 
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Technical Specifications

Filter Type 10”  In-Line 12” In-Line 14” In-Line

General Data

Maximum flow rate*
500 m3/h

(2200 US gpm)
650 m3/h

(2861 US gpm)
1000 m3/h

(4400 US gpm)

Inlet/Outlet diameter
10”

(250 mm)
12” 

(300 mm)
14”

(350 mm)

Standard filtration degrees 3500, 2500, 1500, 800, 500, 300, 200, 130, 100, 50 micron

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight (empty) 191 kg (421 lb) 280 kg (617 lb) 365 kg (805 lb) 

* Consult Amiad for optimum flow depending on filtration degree & water quality.

Engineering Data

Screen Data

Filter area 11,440 cm² (1773.2 in²) 17,260 cm² (2675.3 in²) 22,880 cm² (3546.4 in²)

Screen types Weave Wire Screen, Perforated Screen

Construction Materials* 

Filter Housing Phosphate pre-treated steel 37-2 with Polyester coating

Filter Lid SMC Polyester

Seals Nitril Rubber 

Weave Wire Screen St. St. 316 with Nitril rubber seals

Perforated Screen St. St. 316 with Nitril rubber seals

* Amiad offers a variety of construction materials. Consult us for specifications 
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*Approx. length required for maintenance
Dim. in mm (inch) 
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irrigation
Agriculture, Golf & Turf,  

Aquaculture, Green Houses

industry
Automotive, Aviation, Ballast treatment, 

Electronics, Food & Beverage, Mining, 

Oil & Gas, Petrochemical, Power 

Generation, Pulp & Paper

municipal
Potable Water, Waste Water, 

Desalination, Brackish Water, High rise 

buildings, Pre-filtration to Membranes

NP.00944/08.2010

Manufacturer & Headquarters
Amiad Filtration Systems Ltd. D.N. Galil Elyon 1, 12335, Israel,  
Tel: 972 4 690 9500, Fax: 972 4 690 9391  
E-mail: info@amiad.com  www.amiad.com

North America
Amiad Filtration Systems, 2220 Celsius Avenue, Oxnard,  
California 93030, USA, Tel: 1 805 988 3323,  
Fax: 1 805 988 3313, E-mail: info@amiadusa.com

South America
Amiad Oil & Gas, Benito Nardone 2219, Montevideo, Uruguay
Tel: 598 2 7117617, Fax: 598 2 7120816,  
E-mail: amisur@adinet.com.uy

Chile 
Amiad Andina, Carretera General San Martín 16.500 No 30, Loteo 
Industrial Los Libertadores, Colina, Santiago de Chile  
Tel: 56 2 489 5100, Fax: 56 2 489 5101,  
E-mail: amiadandina@amiad.com

France
Amiad France S.A.R.L. Ilot No4 ZI La Boitardière, 37530 Chargé, 
Tel: 33 (0) 2 47 23 01 10, Fax: 33 (0) 2 47 23 80 67  
E-mail: info@amiadfrance.com

Holland
Amiad Oil & Gas, POB 237, 1500EE Zaandam, The Netherlands
Tel: 31 (0) 72 5070487, Fax: 31 (0) 72 5070587,  
E-mail: oilfield@amiad.com

Germany
Amiad Filtration Solutions (2004) Ltd. Zweigniederlassung 
Deutschland Prinz-Regent-Str. 68 a 44795 Bochum  
Tel: 49 (0) 234 588082-0, Fax: 49 (0) 234 588082-12 
E-mail: info@amiad.de

Turkey
FTS – Filtration & Treatment Systems, Istanbul yolu 26 Km, 
Yurt Orta Sanayii, Saray, Ankara, Tel: 90 312 8155266/7, 
Fax: 90 312 8155248, E-mail: info@fts-filtration.com

India
Amiad Filtration India Pvt Limited, 305 Sai Commercial Building 
Govandi St Rd, Govandi Mumbai 400 088,  
Tel: 91 22-67997813/14, Fax: 91 22-67997814,  
Email: info@amiadindia.com

China
Taixing Environtec Co. Ltd., 70 Baihe Chang,  
Xingjie Yixing Jiangsu, 214204, Tel: 86 510 87134000,  
Fax: 86 510 87134999, E-mail: marketing@taixing.cc

Far East
Filtration & Control Systems Pte. Ltd., 19B Teo Hong Road, 
088330 Singapore, Tel: 65 6 337 6698, Fax: 65 6 337 8180,
E-mail: fcs1071@pacific.net.sg

Australia
Amiad Australia Pty Ltd. 138 Northcorp Boulevard, 
Broadmeadows, Victoria 3047, Tel: 61 3 93585800, 
Fax: 61 3 93585888, E-mail: sales@amiad.com.au
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AL-SALEEM Musaab

From: Kappe, Mike L [Mike.Kappe@nov.com]
Sent: Wednesday, 25 January 2012 2:59 PM
To: AL-SALEEM Musaab
Subject: RE: Gibson Island Polymer and Sludge Pumps information
Attachments: MPA632 - Compact EZ Strip Range.pdf

Musaab, 
 
Please find O and M as requested.  Typical noise level < 75dB 
 
 
 
Regards 
 
 
Mike Kappe  
Contracts Engineer 
  
NOV Mono 
 

E-Mail:      mkappe@mono-pumps.com        Postal Address:                        Telephone:              +61 7 3350 4582 
E-Mail 2:   mike.kappe@nov.com                              PO Box 115                                 Facsimile:                +61 7 3350 3750 

Internet:     www.mono-pumps.com                     Kedron, Queensland, 4031               

 

 

 

CONFIDENTIALITY AND PRIVILEGE NOTICE: This email, including any attachments, is confidential and may be 
privileged. The contents of this e-mail, including any attachments, are intended only for the person or entity to whom or to 
which the sender intended to send this e-mail. If you are not an intended recipient please notify the sender immediately by 
return e-mail, delete this e-mail and destroy any copies. You should not copy it, store the information in any medium, use it 
for any purpose, or disclose its contents to any other person. Tenix neither warrants nor guarantees that this e-mail 
communication is free from errors, virus, interception or interference.  
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Installation, Operation 
and Maintenance Instructions 

Compact EZ Strip Range

MPA632

English
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Mono UK 
Spares  +44 (0)161 214 2380 (direct line 8.15 am – 5.00 pm) 

E-mail spares@mono-pumps.com

Service  +44 (0)161 214 2390 (direct line 8.15 am – 5.00 pm) 

E-mail customerservices@mono-pumps.com

Service  +44 (0)161 339 9000 (24 hrs) 

Mono Australia 
Telephone  Facsimile 

Melbourne  (03) 9580 5211  (03) 9580 9036 

Sydney  (02) 9521 5611  (02) 9542 3649 

Brisbane (07) 3350 4582  (07) 3350 3750 

Adelaide  (08) 8447 8333  (08) 8447 8373 

Perth  (08) 9479 0444  (08) 9479 0400 

Darwin  (08) 8984 3099  (08) 8947 0540 

Tasmania  0417 345 814     (03) 6330 2051  

E-mail ozsales@mono-pumps.com

Mono New Zealand 
Spares & Service +64 (0)9 829 0333 

E-mail info@mono-pumps.co.nz

Monoflo USA 
Spares & Service +1 713 466 7999 

E-mail inquire@monoflo.com

Mono China 
Telephone  Facsimile 

Beijing  +86 (0) 10 6461 1115 +86 (0) 10 8486 8481 

Shanghai +86 (0) 21 5915 7168 +86 (0) 21 5915 6863 

E-mail monoshanghai@nov.com

Spares & Service
Issued – April 2008

Spares & Service Contact Details

Monoflo South America 
Spares & Service +54 4296 8997       +54 4284 0323 

E-mail inquire@monoflo.com
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PUMPS AND PUMP UNITS 

 Where a pump or pump unit is to be installed in a 

potentially explosive atmosphere ensure that this has 

been specified at the time of purchase and that the 

equipment has been supplied accordingly and 

displays an ATEX nameplate or is supplied with a 

certificate of conformity. If there is any doubt as to the 

suitability of the equipment please contact Mono 

Pumps Limited before commencing with installation 

and commissioning.

 Process liquids or fluids should be kept within 

specified temperature limits otherwise the surface of 

pump or system components may become an ignition 

source due to temperature rises. Where the process 

liquid temperature is less that 90ºC the maximum 

surface temperature will not exceed 90ºC provided 

the pump is installed, operated and maintained in 

accordance with this manual. Where the process fluid 

temperature exceeds 90ºC the maximum surface 

temperature will be equal to the maximum process 

fluid temperature. 

 Cavities that could allow the accumulation of 

explosive gases, such as under guards, should where 

possible, be designed out of the system. Where this is 

not possible they should be fully purged before any 

work is carried out on the pump or system. 

 Electrical installation and maintenance work should 

only be carried out by suitably qualified and 

competent persons and must be in accordance with 

relevant electrical regulations. 

 All electrical equipment, including control and safety 

devices, should be suitably rated for the environment 

in to which they are installed. 

 Where there may be a risk of an accumulation of 

explosive gases or dust non-sparking tools should be 

used for installation and maintenance. 

 In addition to causing permanent damage to the 

stator, dry running of the pump could generate a rapid 

rise in the temperature of the stator tube or barrel, 

which could become an ignition source. It is therefore 

essential that a dry run protection device be fitted. 

This must shut the pump down immediately should a 

dry run situation occur. Details of suitable devices are 

available from Mono Pumps Limited.

 To minimise the risk of sparking or temperature rises 

due to mechanical or electrical overload the following 

control and safety devices should be fitted in addition 

to a dry run protection system. A pressure relief 

system whereby the pump can not generate 

pressures in excess of the maximum rated pressure 

or an over pressure device which should shut the 

pump down when the maximum discharge pressure is 

exceeded. A control system that will shut the pump 

down if the motor current or temperature exceed 

specified limits. An isolator switch that will disconnect 

all electrical supply to the motor and ancillary 

electrical equipment and be capable of being locked 

in the off position. All control and safety devices 

should be fitted, operated and maintained in 

accordance with the manufacturer’s instructions. All 

valves on the system should be open when the pump 

is started otherwise serious mechanical overload and 

failure may result. 

 It is important that the pump rotates in the direction 

indicated on the nameplate. This must be checked on 

installation and commissioning and after any 

maintenance has been carried out. Failure to observe 

this may lead to dry running or mechanical or 

electrical overload. 

ATEX – Page 1 of 2
Issued – February 2004
Reference – OMMP/028/01/R1
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 When fitting drives, couplings, belts, pulleys and 

guards to a pump or pump unit it is essential that 

these are correctly fitted, aligned and adjusted in 

accordance with the manufacturer’s instructions. 

Failure to do so may result in sparking due to 

unintended mechanical contact or temperature rises 

due to mechanical or electrical overload or slipping of 

drive belts. Regular inspection of these parts must be 

carried out to ensure they are in good condition and 

replacement of any suspect part must be carried out 

immediately.

 Mechanical seals should be suitably rated for the 

environment. The seal and any associated 

equipment, such as a flushing system, must be 

installed, operated and maintained in accordance with 

the manufacturer’s instructions. 

 Where a packed gland seal is fitted this must be 

correctly fitted and adjusted. This type of seal relies 

on the process liquid to cool the shaft and packing 

rings so a constant drip of liquid from the gland 

section is required. Where this is undesirable an 

alternative seal type should be fitted. 

 Failure to operate or maintain the pump and ancillary 

equipment in line with the manufacturer’s instructions 

may lead to premature and potentially dangerous 

failure of components. Regular inspection, and where 

necessary replacement, of bearings and lubrication is 

essential.

 The pump and its components have been designed to 

ensure safe operation within the guidelines covered 

by legislation. Accordingly Mono Pumps Limited have 

declared the machine safe to use for the duty 

specified as defined by the Declaration of 

Incorporation or Conformity that is issued with this 

instruction manual.

The use of replacement parts that are not 

manufactured by or approved by Mono Pumps Limited 

may affect the safe operation of the pump and it may 

therefore become a safety hazard to both operators 

and other equipment. In these circumstances the 

Declaration provided will become invalid. The 

guarantee referenced on the Terms and Conditions of 

Sale will also be invalidated. 

ATEX – Page 2 of 2
Issued – February 2004
Reference – OMMP/028/01/R1
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SECTION 1 INSTALLATION

START-UP PROCEDURE 

ASSEMBLY AND DISMANTLING ADVICE 

SECTION 2 FAULT FINDING 

SECTION 3 DRAWING REFERENCE NUMBERS 

PUMP CODING SHEET 

SECTION 4 DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTION 5 TORQUE TIGHTENING FIGURES 

Index

EC Declaration of Incorporation 

This declaration is only valid when partly completed
machinery has been supplied.

In this case, the machinery meets the requirements of the 
said directive and is intended for incorporation into other
machinery or for assembly with other machinery in order 
to constitute relevant machinery as defined by the said 
directive including any amendments, which are valid at the 
time of supply. 

IMPORTANT
This machinery must not be put into service until the 
relevant machinery into which it is to be incorporated has 
been declared in conformity to the said directive. 

This declaration is only valid when the machinery has
been installed, operated and maintained in accordance 
with these instructions and safety guidelines contained
within as well as instructions supplied for equipment
assembled with or intended for use with this equipment. 

The following harmonised standards are applicable:  BS EN 809,  BS EN ISO 12100 Parts 1 & 2 

EC Declaration of Conformity 

This declaration is not valid for partly completed machinery 
has been supplied.

In this case the machinery meets the requirements of the 
said directive including any amendments which are valid at 
the time of supply.

We further declare that, where applicable, said machinery also 
meets the requirements of:

 The EMC Directive 2004/108/EC
 The Low Voltage Directive 2006 /95/E
 The Pressure Equipment Directive 97/23/EC
 The Outdoor Noise Directive 2005/88/EC
 The Drinking Water Directive 99/83/EC

IMPORTANT
This declaration is only valid when the machinery has been
installed, operated and maintained in accordance with these
instructions and safety guidelines contained within as well
as instructions supplied for equipment assembled with or
intended for use with this equipment. 

Mr C. Q. Griffiths - Engineering Services Manager.
for Mono Pumps Limited, Martin Street, Audenshaw, 
Manchester England, M34 5JA

Index
Issued – December 2009

EC Declaration as defined by Machinery Directive 2006/42/EC.
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INSTALLATION

1.1 INSTALLATION AND SAFETY
RECOMMENDATIONS

In common with other items of process plant a pump
must be installed correctly to ensure satisfactory and
safe operation.  The pump must also be maintained
to a suitable standard.  Following these
recommendations will ensure that the safety of
personnel and satisfactory operation of the pump is
achieved.

1.2.1. GENERAL

When handling harmful or objectionable materials,
adequate ventilation must be provided in order to
disperse dangerous concentrations of vapours.  It is
recommended that wherever possible, Mono pumps
should be installed with provision for adequate
lighting, thus ensuring that effective maintenance
can be carried out in satisfactory conditions.  With
certain product materials, a hosing down facility with
adequate draining will simplify maintenance and
prolong the life of pump components.

1.2.2. SYSTEM DESIGN & INSTALLATION

At the system design stage, consideration must be
given to provision of filler plugs, and the installation
of non-return and/or isolating valves.  Pumps cannot
be reliably used as non-return valves.  Pumps in
parallel and those with high static discharge head
must be fitted with non-return valves.  

The pumps must also be protected by suitable
devices against over pressure and dry running.

i. HORIZONTAL MOUNTING

All ranges excluding P Range Mono pumps are
normally installed in a horizontal position with
baseplates mounted on a flat surface, grouted in
and bolted, thus ensuring firm fixing and a reduction
in noise and vibration.  

The unit should be checked after bolting down to
ensure that the alignment of the pump to its prime
mover is correct.

ii. VERTICAL MOUNTING

P Range Pumps Only

The P range pumps are intended for vertical
installation.  Care must be taken when lifting the
pump into the vertical position.  

Normally 'P' range pumps will be designed with a
sole plate that will be bolted to the customers
framework.

If the pump is to be mounted in any way other than
described above, confirmation of the installation
must be agreed with Mono Pumps Limited.  All the
pipework should be independently supported.

1.3.1 HANDLING

During installation and maintenance, attention must
be paid to the safe handling of all items.  Where a
pump or its components weigh in excess of 20 kg
(45lb) it is recommended that suitable lifting tackle
should be used to ensure that personal injury or
damage to components does not occur.

For safe handling of both bareshaft pumps and
pump units (pump/ gearbox/motor etc.) slings should
be used.  The position of the slings will depend upon
the specific pump/unit construction and should be
carried out by personnel with the relevant
experience to ensure that the pump is not damaged
and injury to personnel does not occur.

If eyebolts do exist then these should only be used
for lifting the individual components for which they
are supplied.

1.3.2 STORAGE AND INFREQUENT OPERATION

The situation where a pump is used infrequently is
also covered by the instructions in this section.

SHORT TERM STORAGE

Where a pump has to be stored for 6 months or
less then the following steps are advised:-

1. Store pump inside wherever possible or if this is not
feasible then provide protective covering.  Do not
allow moisture to collect around the pump.

2. Remove the drain plug, if fitted.  Any inspection
plates fitted should also be removed to ensure that
the suction housing can drain and dry completely.

3. Loosen the packed gland and inject sufficient grease
into the stuffing box.  Tighten the gland nut hand
tight.  If a water flush system is to be used do not
grease, a small amount of light oil is recommended
for these.

4. See Manufacturers Instructions for
motor/gearbox/drive instructions for storage
procedures.

Section 1, Page 1
Issued – October 2009

Installation, Operation & Maintenance Instructions

Pumps operating on high temperature duties
should be allowed to cool sufficiently before any
maintenance is carried out.
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LONG TERM STORAGE

If the pump is to be kept in storage for more than
six months then in addition to the above the
following procedures should be carried out
regularly (every 2 - 3 weeks if possible):

1. If practicable rotate the pump at least three quarters
of one revolution to avoid the rotor setting in the
stator.

2. Note, however, that the pump is not to be rotated for
more than two revolutions each time because
damage could be caused to the rotor/ stator
elements.

IMMEDIATELY PRIOR TO INSTALLATION AND
STARTING

Before installing the pump please ensure that all
plugs and inspection plates are replaced and
that excess grease/oil is removed from the
stuffing box.

1.4 ELECTRICAL

Electrical connection should only be made using
equipment suitable for both rating and environment.
Where any doubts exist regarding the suitability of
equipment, Mono Pumps Limited, should be
consulted before proceeding.  Normally the Mono
pump should be installed with starting equipment
arranged to give direct on line starting. 

Earthing points will be provided on electric drives (if
supplied) and it is essential that these are correctly
connected. When the motor is being wired and
checked for rotation, the start/stop sequence must
be instantaneous to prevent dry running (see 2) or
pressurising upstream equipment.  (Check direction
arrow on pump nameplate).  The electrical
installation should include appropriate isolating
equipment to ensure that the pump unit is safe to
work on.

1.5 PRESSURE RELIEF VALVES AND NON-RETURN
VALVES

1. It is recommended that a suitable safety device is
installed on the discharge side of the pump to
prevent over-pressurisation of the system.

2. It is also recommended that a non-return valve is
installed on the discharge side of the pump to
prevent reverse flow through the system.

When both are installed it is advised that the relief
valve is positioned closer to the pump than the non-
return valve.

IMPORTANT

The pump must never run against a closed inlet
or outlet valve, as this could result in
mechanical failure.

1.6 GENERAL SAFETY

GREAT CARE MUST BE TAKEN TO PROTECT
ALL ELECTRICAL EQUIPMENT FROM
SPLASHING WHEN HOSING DOWN.  WHERE
MONO PUMPS LIMITED HAVE SUPPLIED A
BARESHAFT PUMP THE ONUS IS ON THE USER
TO FIT ADEQUATE GUARDS IN COMPLIANCE
WITH THE REQUIREMENTS OF THE RELEVANT
REGULATIONS.

All nuts and bolts, securing flanges and base
mounting fixtures must be checked for tightness
before operation.  To eliminate vibration, the pump
must be correctly aligned with the drive unit, and all
guards must be securely fixed in position.  When
commissioning the plant, all joints in the system
must be checked thoroughly for leakage. 

If, when starting, the pump does not appear to
operate correctly (see 2), the plant must be shut
down immediately and the cause of the malfunction
established before operations are recommenced.  It
is recommended that depending upon plant system
operation, either a combined vacuum and pressure
gauge, or a vacuum gauge only be fitted to the
pump inlet port, and a pressure gauge fitted to the
outlet port, these will then continuously monitor the
pump operating conditions.  May contain substances 
from the ECHA SVHC Candidates List 
(REACH - Regulation (EC) No. 1907/2006)

1.7 DUTY CONDITIONS

Pumps should only be installed on duties for which
Mono Pumps Limited have specified the materials of
construction, flow rates, pressure, temperature, 
speed etc.  Where dangerous materials are to be

pumped, consideration must be given to the safe
discharge from relief valves, gland drains etc.
IF THE DUTY SHOULD BE CHANGED, MONO
PUMPS LIMITED SHOULD BE CONTACTED AND
THEIR RECOMMENDATIONS SOUGHT IN THE
INTEREST OF APPLICATION, SAFETY OF
PLANT, EFFICIENCY AND PUMP LIFE.

Section 1, Page 2
Issued – September 2009

Installation, Operation & Maintenance Instructions
Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 10 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 576 of 2457



2. START-UP PROCEDURE

Pumps must be filled with liquid before starting.  The
initial filling is not for priming purposes, but to
provide the necessary lubrication of the stator until
the pump primes itself.  When the pump is stopped,
sufficient liquid will normally be trapped in the
rotor/stator assembly to provide lubrication upon re-
starting.

If, however, the pump has been left standing for an
appreciable time, moved to a new location, or has
been dismantled and re-assembled, it must be
refilled with liquid and given a few turns before
starting.  The pump is normally somewhat stiff to
turn by hand owing to the close rotor/stator fit.
However, this stiffness disappears when the pump is
running normally against pressure.

2.1 DRY RUNNING

NEVER RUN THE PUMP IN A DRY CONDITION
EVEN FOR A FEW REVOLUTIONS OR THE
STATOR WILL BE DAMAGED IMMEDIATELY.
CONTINUAL DRY RUNNING COULD PRODUCE
SOME HARMFUL OR DAMAGING EFFECTS.

2.2 PUMP ROTATION DETAILS

PUMP RANGE BI-DIRECTIONAL COMMENT

E
Monobloc B Yes

Yes

Merlin Industrial Yes
seYLS,S
seYFL

**W
Merlin Widethroat No

No

No

**
*oNLMMM
**oNSM

*G
*oNBS/BC
**oNrecalP

Grout Injection No **
oNP

**oN1100PC
CP0025,CP0800,CP1600 No *

*

*   Clockwise when viewed from drive end.
**  Anti-clockwise when viewed from drive end.

Anti-clockwise gives inlet at drive end.

DIRECTIONS OF ROTATION

BEFORE THE DIRECTION OF ROTATION IS
CHANGED, MONO PUMPS LIMITED MUST BE
CONSULTED SO THAT THE SUITABILITY OF
THE PUMP CAN BE CONFIRMED WHEN
OPERATING ON THE NEW DUTY.

2.3.1. GLAND PACKING 

Where a pump is supplied fitted with gland packing
(manufactured from a non-asbestos material), the
gland will require adjustment during the initial
running in period.  Newly packed glands must be
allowed to run-in with only finger tight compression
on the gland follower nuts.  This should continue for
about 3 days.  The gland follower should be
gradually tightened over the next week to achieve a
leakage rate as shown in the table below.  Gland
followers should be adjusted at regular intervals to
maintain the recommended leakage flow rate.
Under normal working conditions a slight drip from
the gland under pressure assists in cooling and
lubricating the packing.  A correctly adjusted
gland will always have small leakage of fluid.

Typical Leakage Rates from Packed Glands

Up to 50mm shaft diameter 2 drops per minute
50 … 75mm shaft diameter 3 drops per minute
75 … 100mm shaft diameter 4 drops per minute
100 … 125mm shaft diameter 5 drops per minute
125 … 160mm shaft diameter 6 drops per minute

A gland drip is, however, undesirable when handling
corrosive, degreasing, or abrasive materials.  Under
these conditions the gland must be tightened the
minimum amount whilst the pump is running to
ensure satisfactory sealing when under pressure, or
to stop entry of air when under suction conditions.

The gland leakage of toxic, corrosive or hazardous
liquids can cause problems of compatibility with the
pumps materials of construction.

Provision of a gland drain should be considered,
especially for the leakage of hazardous products.

CARE IS REQUIRED WHEN ADJUSTING THE
GLAND WHILST PUMP IS RUNNING.

2.3.2 MECHANICAL SEALS - ALL PUMPS

When a mechanical seal is fitted to the pump it may
be necessary to provide a barrier fluid to some part
of the seal.  This should be provided in line with the
seal manufacturers instructions.

2.4. GUARDS

In the interests of safety, and in accordance with the
U.K. Health and Safety at Work Act 1974, all guards
must be replaced after necessary adjustments have
been made to the pump.

†

†

†
†

†
seYt (inc EZ strip)capmoC †

†

Section 1, Page 3
Issued – December 2002
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2.5 WARNING/CONTROL DEVICE

Prior to operating the pump, if any warning or control
devices are fitted these must be set in accordance
with their specific instructions.

2.6 PUMP OPERATING TEMPERATURE

The range of temperatures the pump surfaces will
develop is dependent upon factors such as product
temperature and ambient temperature of the
installation.  There may be instances where the
external pump surface can exceed 50oC.

In these instances, personnel must be made aware
of this and suitable warnings/guarding used.

2.7 NOISE LEVELS

2.8 LUBRICATION

Pumps fitted with bearings should be inspected
periodically to see if grease replenishment is
necessary, and if so, grease should be added until
the chambers at the ends of the bearing spacer are
approximately one third full.

Periodic bearing inspection is necessary to maintain
optimum bearing performance.  The most expedient
time to inspect is during periods of regular
scheduled equipment downtime - for routine
maintenance or for any other reason.

Under tropical or other arduous conditions, however,
a more frequent examination may be necessary.  It
is therefore advisable to establish a correct
maintenance schedule or periodic inspection.

BP LC2 / Mobilgrease XHP 222 or their equivalent
must be used for replenishment.

2.9 PUMP UNITS

Where a pump unit is dismantled and re-assembled,
consideration must be given to ensure that where
appropriate the following steps are covered.

1. Correct alignment of pump/gearbox
2. Use of appropriate couplings & bushes
3. Use of appropriate belts & pulleys correctly

tensioned.

2.10 CLEANING PRIOR TO OPERATION

i. Non Food Use

During the commissioning of a new pump or
recommissioning of an overhauled pump, it is
advisable to clean the pump prior to the initial
operation of the pump in the process.

ii. Food Use

When a pump has been supplied for a food
application, it is important to ensure that the pump is
clean prior to initial operation of the pump.  

Therefore, it is important that a clean-in-place
treatment is executed on the pump at the following
times:-

1. When the pump is first commissioned for use.

2. When any spare components are fitted into the
wetted area of the pump.

A recommended CIP procedure is as follows:

This procedure should not be used on the CP
Pump Range.  Please consult our application
engineers for a suitable procedure.

Caustic Wash
LQ94 ex Lever Diversey or equivalent
2% concentration

Acid Wash
P3 Horolith 617 ex Henkel
Ecolab or equivalent 1% concentration

Procedure

1. Caustic wash @ 75°C for 20 mins
2. Water rinse @ 80°C for 20 mins

Section 1, Page 4
Issued – August 2009

Installation, Operation & Maintenance Instructions

1. The sound pressure level should not exceed 85dB  
 at one metre distance from the pump.  

2. This is based on a typical installation and does not  
 necessarily include noise from other sources or  
 any contribution from building reverberation or  
 installation pipework

3. It is recommended the actual pump unit noise  
 levels are ascertained once the unit is installed and  
 running at duty conditions
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3. Acid wash @ 50°C for 20 mins
4. Water rinse @ 80°C for 20 mins

CIP flow rates (hence pump speeds) should be
maximised to achieve highest level of cleanability.

A C.I.P. liquid velocity of 1.5 to 2.0 m/s is required
for removal of solids and soiling.

Pumps fitted with CIP by pass ports will permit
higher flow rates without the need to increase pump
speed.

The use of neat active caustic
and acid chemicals is not
recommended. Proprietary cleaning
agents should be used in line with manufacturers
instructions.

All seals and gaskets should be
replaced with new if disturbed
during maintenance.

Pump internals should be regularly inspected to
ensure hygienic integrity is maintained, especially
with respect to elastomeric components and seals,
and replaced if necessary.

The four stages constitute one cycle and we
recommend that this cycle is used to clean the pump
before use on food.

Once the pump has been commissioned, the
cleaning process will depend upon the application.
The user must therefore ensure that their cleaning
procedures are suitable for the duty for which the
pump has been purchased.

2.11 WIDETHROAT PUMPS

Specific pumps may have auger feed screws, with
or without a bridge breaker system to feed the
pumping element.  If the pump installation requires
that these cannot be enclosed, care must be taken
to ensure personnel cannot gain access whilst the
pump is operating.  If this is not possible an
emergency stop device must be fitted nearby.

2.12 EXPLOSIVE PRODUCTS/  HAZARDOUS
ATMOSPHERES

In certain instances the product being pumped may
well be of a hazardous nature.

In these installations consideration must be given to
provide suitable protection and appropriate warnings
to safeguard personnel and plant.

2.13 ACCESS PORTS

Where access ports are fitted then the following
steps must be followed prior to removal:

1. Pump must be shut down and the electrical supply
isolated.

2.  Protective clothing should be worn, especially if the
pumped product is obnoxious.

3. Remove access plate with care utilising where
possible drip trays to collect product leakage.

Access ports are included to assist in removing
blockages and to allow a visual check on the
components within the suction chamber.

It is not to be considered as an additional method in
dismantling the pump.

Re-assembly of the plate should be completed using
new gaskets prior to the pump being switched on.

2.14 ADJUSTABLE STATORS

If adjustable stators are fitted then the following
steps must be followed for adjusting the clamping
devices.

The adjustable stator assembly is designed to give
an even compression around the stator
circumference.  It is designed to be used when
pump performance reduces through wear to an
unacceptable level, to restore the required flow rate.

The stator compression is increased using the
following steps:-

1. Release the six locking screws half a turn.

2.  Tighten the eight clamp screws until adjustment
allowed by releasing the lock screws has been taken
up.

3. Repeat steps 1 and 2 until the pump performance
has been restored to its former level.

NOTE

It is imperative that when adjusting the stator that
only sufficient pressure is placed on the stator to
enable the capacity of the pump to be reinstated.  

Over tightening of the stator could easily result in
damage to the driver by overload and so extreme
care must be taken when carrying out these
adjustments.

Section 1, Page 5
Issued – December 2002

Installation, Operation & Maintenance Instructions
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It is therefore advisable to make the adjustment
while the pump is running and power readings can
be monitored.

REMOVAL OF ADJUSTABLE STATOR

The procedure for removal of an adjustable stator is
the same as that of a standard one, except it is
necessary to remove the clamp plates before the
stator can be twisted off the rotor.  

This can be done by undoing the clamp screws;
then releasing the clamp plate by using the locking
screws as jacking screws to remove the clamp
plates.

Re-assembly will be done using the reverse
procedure.

2.15 MAINTENANCE OF WEARING COMPONENTS

2.15.1 ROTOR AND STATOR

The wear rate on these components is dependent
on many factors, such as product abrasivity, speed,
pressure etc.

When pump performance has reduced to an
unacceptable level one or possibly both items will
need replacing.

2.15.2 DRIVE SHAFT - PACKED GLAND

The wear rate of the gland area is dependent on
many factors such as product abrasivity and speed.
Regular gland maintenance will maximise the life of
the shaft.  Replacement of both the gland packing
and shaft will be necessary when shaft sealing
becomes difficult to achieve.

2.15.3 COUPLING ROD JOINTS

Regular maintenance and lubrication will maximise
life of the joints.

Replacement of one or both joint assemblies and
possibly the coupling rod may be necessary when
wear is apparent.

It is essential to replace all the joint items with
genuine Mono parts to ensure maximum life.

2.15.4 FLEXISHAFT DRIVE PUMPS

With this design there are no wearing items to
replace in the drive train, however, if during routine
inspection the shaft is visibly damaged / distorted 
or the protective coating is damaged, then this item
should be replaced to avoid unexpected
breakdowns.

2.16 MECHANICAL SPEED VARIATORS

Refer to the manufacturers instructions.

These machines require regular maintenance, which
typically includes weekly adjustment through the full
speed range.

3.0 ASSEMBLY AND DISMANTLING

Section 4 contains the steps to dismantle and
re-assemble the pump.  All fastenings must be
tightened securely and when identified the
appropriate torque figures should be used.

3.1 USE OF ITEMS NOT APPROVED OR
MANUFACTURED BY MONO PUMPS LIMITED

The pump and its components have been designed
to ensure that the pump will operate safely within the
guidelines covered by the legislation.  

As a consequence Mono Pumps Limited have 
declared the machine safe to use for the duty
specified as defined by the Declaration of
Incorporation or Conformity that is issued with this
Instruction Manual.

The use of replacement items that are not approved
by or manufactured by Mono Pumps Limited may
affect the safe operation of the pump and it may
therefore become a safety hazard to both operators
and other equipment.  In these instances the
Declaration provided will therefore become invalid.
The guarantee referenced in the Terms and
Conditions of Sale will also be invalidated if
replacement items are used that are not approved or
manufactured by Mono Pumps Limited.

DISPOSAL OF WORN COMPONENTS

When replacing wearing parts, please ensure
disposal of used parts is carried out in compliance
with local environmental legislation.  Particular care
should be taken when disposing of lubricants.

Section 1, Page 6
Issued – December 2002

Installation, Operation & Maintenance Instructions
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3.2 RECOMMENDED LIFTING POINTS

1

2

3

4

Section 1, Page 7
Issued – August 2009

Installation, Operation & Maintenance Instructions
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3.3 PUMP AND WEAR PARTS WEIGHTS.

NOTE: Weights are for guidence purpose only. Please refer to the documetation 
issued with your pump or spares. 

Section 1, Page 8
Issued – October 2009

Installation, Operation & Maintenance Instructions

EZ Strip

Pump Stator Rotor Coupling 
Rod/Joint Shaft

Z14A 34 3.5 2.6 1.2 1.7
Z14B 46 7.1 4.5 1.2 1.7
Z14K 42 7.1 4.5 1.2 1.7
Z15A 50 6.3 4.9 1.2 1.7
Z15B 70 12.4 9.1 2.4 3.1
Z15K 57 12.3 8.8 1.2 1.7
Z16A 77 11.0 8.4 2.4 3.1
Z16B 102 21.5 15.4 4.9 4.4
Z16K 94 5.0 15.3 2.4 3.1
Z17A 107 17.4 13.3 4.9 4.3
Z17B 150 34.3 24.5 4.6 4.3
Z17K 148 34.3 24.5 4.6 4.3
Z18A 113 23.1 17.9 6.2 4.3
Z18B 170 24.6 33.7 12.3 8.7
Z18K 172 45.0 33.0 6.2 4.3
Z19A 175 41.7 25.8 12.3 8.7
Z19B 286 65.9 47.6 12.3 8.7
Z19K 270 67.2 47.6 12.3 8.7
Z1AA 215 37.4 38.8 12.3 8.7
Z1AK 301 74.4 71.4 12.3 8.7

Model
Weight (kg)
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SESUACELBISSOPSMOTPMYS
1. NO DISCHARGE

2. LOSS OF CAPACITY

3. IRREGULAR DISCHARGE

4. PRIMING LOST AFTER START

5. PUMP STALLS AT START UP

6. PUMP OVERHEATS

7. MOTOR OVERHEATS

8. EXCESSIVE POWER ABSORBED BY PUMP

9. NOISE AND VIBRATION

10. PUMP ELEMENT WEAR

11. EXCESSIVE GLAND OR SEAL WEAR

12. GLAND LEAKAGE

13. SEIZURE

1. 2. 3. 7. 26. 28. 29.

3. 4. 5. 6. 7. 8. 9. 10. 22. 13. 16. 17. 21. 22. 23. 29

3. 4. 5. 6. 7. 8. 13. 15. 29.

3. 4. 5. 6. 7. 8. 13. 15

8. 11. 24.

8. 9. 11. 12. 18. 20

8. 11. 12. 15. 18. 20.

8. 11. 12. 15. 18. 20

3. 4. 5. 6. 7. 8. 9. 11. 13. 15. 18. 19. 20. 22. 23. 27. 31

9. 11.

12. 14. 25. 30.

13. 14.

9. 11. 12. 20.

SNOITCALAIDEMERSESUACFOTSIL
1. INCORRECT DIRECTION OF ROTATION

2. PUMP UNPRIMED

3. INSUFFICIENT N.P.S.H. AVAILABLE

4. PRODUCT VAPORISING IN SUPPLY LINE

5. AIR ENTERING SUPPLY LINE

6. INSUFFICIENT HEAD ABOVE SUPPLY VESSEL OUTLET

7. FOOTVALVE/STRAINER OBSTRUCTED OR BLOCKED

8. PRODUCT VISCOSITY ABOVE RATED FIGURE

9. PRODUCT TEMP. ABOVE RATED FIGURE

10. PRODUCT VISCOSITY BELOW RATED FIGURE

11. DELIVERY PRESSURE ABOVE RATED FIGURE

12. GLAND OVERTIGHT

13. GLAND UNDERTIGHT

14. GLAND FLUSHING INADEQUATE

15. PUMP SPEED ABOVE RATED FIGURE

16. PUMP SPEED BELOW RATED FIGURE

17. BELT DRIVE SLIPPING

18. COUPLING MISALIGNED

19. INSECURE PUMP/DRIVE MOUNTING

20. SHAFT BEARING WEAR/FAILURE

21. WORN PUMP ELEMENT

22. RELIEF VALVE CHATTER

23. R.V. INCORRECTLY SET

24. LOW VOLTAGE

25. PRODUCT ENTERING PACKING AREA

26. DRIVE TRAIN BREAKAGE

27. NEGATIVE OR VERY LOW DELIVERY HEAD

28. DISCHARGE BLOCKED/VALVE CLOSED

29. STATOR TURNING

30. STUFFING BOX 'EATS'  PACKING

31. VEE BELTS

1. REVERSE MOTOR

2. BLEED SYSTEM OF AIR/GAS

3. INCREASE SUCTION HEAD OR REDUCE SPEED/TEMP.

4. INCREASE N.P.S.H. AVAILABLE (SEE 3 ABOVE)

5. CHECK PIPE JOINTS/GLAND ADJUSTMENT

6. RAISE VESSEL/INCREASE PIPE SIZE

7. CLEAN OUT SUCTION LINE/VALVES

8. DECREASE PUMP SPEED/INCREASE TEMP.

9. COOL THE PRODUCT

10. INCREASE PUMP SPEED/REDUCE TEMP.

11. CHECK FOR BLOCKAGES IN DELIVERY LINE

12. ADJUST GLAND SEE O&M INSTRUCTIONS

13. ADJUST GLAND SEE O&M INSTRUCTIONS

14. CHECK FLUID FLOWS FREELY INTO GLAND

15. DECREASE PUMP SPEED

16. INCREASE PUMP SPEED

17. RE-TENSION BELTS

18. CHECK AND ADJUST ALIGNMENT

19. CHECK AND TIGHTEN ALL PUMP MOUNTINGS

20. REPLACE BEARINGS

21. FIT NEW PARTS

22. CHECK CONDITION OF VALVE/RENEW

23. RE-ADJUST SPRING COMPRESSION

24. CHECK VOLTAGE/WIRING SIZES

25. CHECK PACKING CONDITION AND TYPE

26. CHECK AND REPLACE BROKEN COMPONENTS

27. CLOSE DELIVERY VALVE SLIGHTLY

28. REVERSE PUMP/RELIEVE PRESSURE/CLEAR BLOCKAGES

29. REPLACE WORN PARTS/TIGHTEN UP STATOR BOLTS

30. CHECK FOR WORN SHAFT AND REPLACE

31. CHECK AND ADJUST TENSION OR REPLACE

Section 2, Page 1
Issued – December 2000

Diagnostic Chart
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DRG.
REF

DESCRIPTION  DRG. 
REF

DESCRIPTION

IMPORTANT NOTE

Z14A & ABOVE EXCLUDING Z18B

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK.  THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 
ANY ONE.

Section 3, Page 1
Issued – February 2009

Drawing Reference Numbers

01A BODY STD C.I. P104 STL HEX HD BOLT
06A NP E RANGE SOG PACK SIZE=100 P105 STL HEX NUT
06B NP E RANGE DOG PACK SIZE=100 P106 STL BRIGHT WASHER
10A M/SEAL P107 SNGL COIL SPR WASHER
15A THROWER GUARD P109 STL HEX NUT
20B GASKET GLAND P201 CARBON STL TAPER PLUG
20C SLEEVE GASKET P202 CARBON STL TAPER PLUG
20D SUC CHAM GASKETS P301 SOC CAPSCREW
22A STATOR MTM NITRILE RUBBER P401 TORL SEAL RING BK NITR
23A SUCT CHAM C.I. P402 TORL SEAL RING BK NITR
23C SUC CHAM EXT FLANGE P403 SPIRAL RET RING SS SHAFT
23D SUC CHAM EXT PIECE P404 SPIRAL RET RING SS SHAFT
23E SUC CHAM HALF P405 TIE SEALING COVER
24A END COVER C.I. P406 TIE SEALING COVER
25A ROTOR (ST STL H.C.P.) P502 MAL IRON TAPER PLUG
26B SPLIT COUPLING P503 STL HEX NUT
26C SPLIT COUPLING P504 STL BRIGHT WASHER
26D SLEEVE HALVES ASSEMBLY P505 SNGL COIL SPR WASHER
28A SEALING COVER P506 STL HEX NUT
28B SEALING COVER P507 STL BRIGHT WASHER
29A COUPLING ROD PIN P508 SNGL COIL SPR WASHER
29B COUPLING ROD PIN P510 TORL SEAL RING BK NITR
29C SHAFT PIN SS P519 MAL IRON TAPER PLUG
32A 316SS DRIVESHAFT P520 STL STUD (1-1/2D)
42A THROWER P521 STL HEX NUT
62A SUPPORT FOOT P522 STL BRIGHT WASHER
65A M/SEAL CARRIER P523 SNGL COIL SPR WASHER
66A ABUTMENT RING ST STL P527 STL HEX HD BOLT
75A SLEEVE (ROTOR SHAFT) P528 SNGL COIL SPR WASHER
75B SLEEVE (ROTOR SHAFT) P529 STL BRIGHT WASHER
95A TIE ROD P530 STL HEX NUT

P531 STL HEX HD BOLT
P532 SNGL COIL SPR WASHER
P533 STL BRIGHT WASHER
P534 STL HEX NUT
P540 SOC CAPSCREW
P541 STL HEX NUT
P601 STL HEX HD BOLT
P602 SNGL COIL SPR WASHER
P603 STL BRIGHT WASHER
P604 STL HEX NUT
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DRG.
REF.

DRG.
REF.DESCRIPTION DESCRIPTION

Z18B

IMPORTANT NOTE

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK.  THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 
ANY ONE.

Section 3, Page 2
Issued – February 2009

Drawing Reference Numbers

01A BODY STD C.I. P104 STL HEX HD BOLT

01B BODY ADAPTOR C.I. P105 STL HEX NUT

06A NP E RANGE SOG PACK SIZE P106 STL BRIGHT WASHER

06B NP E RANGE DOG PACK SIZE P107 SNGL COIL SPR WASHER

10A M/SEAL P109 STL HEX NUT

15A THROWER GUARD P201 CARBON STL TAPER PLUG

20A GASKET GLAND P202 CARBON STL TAPER PLUG

20B GASKET GLAND P301 SOC CAPSCREW

20C SLEEVE GASKET P401 TORL SEAL RING BK NITR

20D SUC CHAM GASKET P402 TORL SEAL RING BK NITR

22A STATOR MTM NITRILE RUBBER P403 SPIRAL RET RING SS 

23A SUCT CHAM C.I. P404 SPIRAL RET RING SS 

23C SUC CHAM EXT FLANGE P405 TIE SEALING COVER

23D SUC CHAM EXT PIECE P406 TIE SEALING COVER

23E SUC CHAM HALF P501 MAL IRON TAPER PLUG

24A END COVER C.I. P502 MAL IRON TAPER PLUG

25A ROTOR (ST STL H.C.P.) P503 STL HEX NUT

26B SPLIT COUPLING ROD P504 STL BRIGHT WASHER

26C SPLIT COUPLING ROD P505 SNGL COIL SPR WASHER

26D SLEEVE HALVES ASSEMBLY P506 STL HEX NUT

28A SEALING COVER P507 STL BRIGHT WASHER

28B SEALING COVER P508 SNGL COIL SPR WASHER

29A COUPLING ROD PIN P509 TORL SEAL RING BK NITR

29B COUPLING ROD PIN P510 TORL SEAL RING BK NITR

29C SHAFT PIN SS P511 STL STUD  (1.5D)

32A 316SS DRIVESHAFT P512 SNGL COIL SPR WASHER

42A THROWER P513 STL BRIGHT WASHER

62A SUPPORT FOOT P514 STL HEX NUT

65A M/SEAL CARRIER P519 MAL IRON TAPER PLUG

66A ABUTMENT RING ST STL P523 STL STUD (1.5D)

75A SLEEVE (ROTOR SHAFT) P524 SNGL COIL SPR WASHER

75B SLEEVE (ROTOR SHAFT) P525 STL BRIGHT WASHER

95A TIE ROD P526 STL HEX NUT

P527 STL STUD (1.5D)

P540 SOC CAPSCREW

P541 STL HEX NUT

P601 STL HEX HD BOLT

P602 SNGL COIL SPR WASHER

P603 STL BRIGHT WASHER

P604 STL HEX NUT
IMPORTANT NOTE
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Section 3, Page 3
Issued – August 2009

Pump Coding

Note:  Refer to Pre Selection Table for availability of pump models. 

:  For other material options please contact Mono Pumps Limited. 1

AMR18CA41ZelpmaxE

Note: Z1AB is not currently available
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Range Monobloc Compact EZ Strip Z
1

4
5
6
7
8
9
A

A

B

K

C
S

1
5
8

0

1

3

5

M
R

P
A

A 1 2 3

B
H

Monobloc
22m³/h @ 1000 rpm
37m³/h @ 800 rpm
57m³/h @ 700 rpm
79m³/h @ 600 rpm
97m³/h @ 500 rpm
125m³/h @ 450 rpm
165m³/h @ 400rpm
Single stage

Two stage

Single stage - extended pitch

Cast Iron
Stainless Steel
Code 1
Code 5
Code 8
Mk 0 (Oversized)

Mk1 (Standard)

Mk3 (Temperature)

Mk5 (Temperature)
Stator Material RA, RR etc.

Mechanical Seal
Packed Gland

/ /
Variation For special requirements contact Mono Pumps Ltd

Build Option

Seal Type

Refer to product manual section 2 & 3,     drive 
selections

Casing Material

Size

Stages

Rotating Parts

Rotor Mk No

Design Mk No

1
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Section 4, Page 1
Issued – February 2009

Dismantling & Assembly Diagrams
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Dismantling & Assembly Diagrams
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Section 4, Page 3
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Dismantling & Assembly Diagrams
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Dismantling & Assembly Diagrams
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Setting Length - Mechanical Seal

Pump Size Drive Type Shaft Diameter 
mm Seal Part No Seal Working 

Length L mm

Z14A
Z14B
Z14K
Z15A
Z15K
Z15B
Z16A
Z16K
Z16B
Z17A
Z17B
Z17K
Z18A
Z18K
Z18B
Z19A
Z19B
Z19K
Z1AA
Z1AK

Pin Joint

Pin Joint

Pin Joint

Pin Joint

45

65

45.0

55 M055139G 47.5

M045139G

52.5

85 M085139G 60.0

M065139G

NOTE: All seal working lengths are to DIN L1K dimensions. 
This table is not to be used for standard or DIN L1N working length seals. 
All seals use ‘M’ type seat except for 85mm which uses ‘BS’ type or ‘M’ type. 
This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 

Setting Distance
 'X' mm

41

34.5

33.5

33

L

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 52 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 618 of 2457



23
A

20
B

32
A

08
A

10
A

65
A

01
A

Section 4, Page 33
Issued – December 2008

Exploded Views - Packed Gland
Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 53 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 619 of 2457



B
EA

R
IN

G
 H

O
U

SI
N

G
 O

N
LY

P
12

4

15
A

P
10

7

P
10

8

01
A

01
B

P
10

9

15
A

P
10

6

P
12

2

P
12

1

32
A

P
40

7

P
11

2

P
11

3

P
11

0

P
11

1
35

A

P
42

1
P

42
0

11
A

P
10

1

P
12

5

P
12

0

06
A

/0
6B

P
12

3

P
10

5

Section 4, Page 34
Issued – December 2008

Exploded Views
Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 54 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 620 of 2457



Section 4, Page 35
Issued – February 2009

Exploded View

22
A

24
A 62

A

62
A

P5
19

P5
04

P5
05

P5
03

95
A

P5
07

P5
08

P5
06

25
A

P4
03

P4
01

75
A

28
A

P4
05

26
B

26
C

P4
06

28
B

75
B

P4
02

P4
04

32
A

26
D

20
C

26
D

27
A

27
A

29
B

29
A

P3
01

29
C

15
A

15
A

01
A

P6
01

P6
03

P1
04

P1
06

P6
04

P6
02

P6
03

P1
09

P1
08

P1
02

P1
01

P2
02

P2
01

23
A

20
B

66
AP2
03

10
A

65
A

42
A

P5
20

P5
10

23
D

23
E

20
D

P5
41

P5
40

23
C

P5
22

P5
23

P5
21

P1
05

P1
07

P1
06

P5
02

06
A/B

Z1
4A

 - 
Z1

8K
(E

XC
EP

T 
Z1

8B
)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 55 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 621 of 2457



Section 4, Page 36
Issued – February 2009

Exploded View
Z1

8B
 O

N
LY

24
A

22
A

P5
19

P5
03

P5
04

P5
0562
A

95
A

P5
06

P5
07

P5
08

62
A

25
A

P4
03

P4
01

75
A

28
A

P4
05

26
B

26
D

20
C

26
D

P3
01

P3
01

29
A

27
A

27
B

29
B

26
C

P4
06

28
B

75
B

P4
02

P4
04

32
A

29
C

23
C

P5
41

P5
40

20
D

23
E

23
D

P5
11

P5
10

23
A

P5
02

P5
12

P5
13

P5
14

P1
05

P1
07

P1
06

20
A

66
A

10
A

20
A

65
A

42
A

P2
01

P2
02

01
C

15
A 20

B

15
A

P6
01

P6
04

P6
02

P6
03

P5
25

P5
24

P5
26

P5
23

P5
27

P1
02

P1
08

P1
09

06
A/B

01
A

P1
01

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 56 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 622 of 2457



Section 4, Page 37
Issued – February 2009

Exploded View
Z1

9A
 A

N
D

 A
B

O
VE

24
A

22
A

P5
04

P5
05

P5
03

P5
27

P5
29

95
A

P5
19

P5
30

P5
28

P5
29

62
A

26
D

20
C

26
C

26
B

P4
06

28
B

75
B

P4
04

P4
02

32
A29

C

29
A

27
A

26
D

P3
01

29
B

27
B

23
C

23
E

20
D

P5
31

P5
33

62
A

P5
33

P5
32

P5
34

P5
20

23
D

P5
10

P5
22

P5
23

P5
21

P1
05

P1
07

P1
06

23
A

P2
01

P2
02

20
B

66
A

10
A

42
A

65
A

06
A/

B

P1
01 P1

02

15
A

01
A P6

03
P6

02
P6

04

P1
04

P1
06

15
AP1

09
P1

08

P6
03

P6
01

P5
40

P5
41

25
A

P4
03

P4
01

75
A

28
A

P4
05

P5
02

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 57 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 623 of 2457



Th
re

ad
s 

to
 b

e
se

al
ed

 w
ith

 lo
ct

ite
 o

r e
qu

iv
al

en
t

C
ap

 H
ea

d 
Sc

re
w

D
riv

e 
Sh

af
t

(M
ot

or
 s

ha
ft 

en
d)

(C
ou

pl
in

g 
R

od
 e

nd
)

N
O

TE
:  

EN
SU

R
E 

TH
E 

C
A

P 
H

EA
D

 S
C

R
EW

 IS
 T

IG
H

TE
N

D
 &

59
10

G
ra

de
 1

2.
9

Section 4, Page 38
Issued – December 2008

Drive Shaft Assembly with Plug
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Section 5, Page 1
Issued – June 2009

Torque Tightening Figures

Body/Suct Chamber Stator Tie Bars Split Coupling Rod Split Suction 
Chamber Halves

Nm Nm Nm Nm
P526          P105          P530 P506          P503 P301 P540

Z14A 11 11 22 25
Z14K 11 11 22 25
Z14B 11 11 22 25
Z15A 11 11 22 35
Z15K 21 11 22
Z15B 21 11 43
Z16A 21 24 43
Z16K 21 24 43
Z16B 36 24 75
Z17A 36 24 75
Z17K 36 24 75
Z17B 36 24 75
Z18A 36 40 75
Z18K 36 40 75
Z18B 50              -              36 40 75
Z19A 90 75 75
Z19K 90 75 75
Z19B 90 75 75
Z1AA 90 75 75
Z1AK 90 75 75

Pump Size

35
35
35
35
35
45
45
45
55
55
55
70
70
70
70
70
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RECOMMENDED

Z14A
Z14B
Z14K
Z15A

Z15B
Z16A
Z16K

Z16B
Z17A
Z17B
Z17K
Z18A
Z18K

Z18B
Z19A

Z19K
Z1AA
Z1AK

KLUBER
SYNTHESO
D460 EP OIL

22

45

55

95

PUMP 
MODEL

JOINT LUBRICATION 
CAPACITY (APPROX.) PER 

JOINT (ml)*

FOOD
APPLICATIONSSUITABLE ALTERNATIVE

NON-FOOD APPLICATIONS ONLY

KLUBEROIL 
4 UHI 460

MOBILITH
SHC 007

SEMI-FLUID 
GREASE

SHELL
RETINAX

CSZ

MOBIL GEAR
OIL SHC 320

Section 5, Page 2
Issued – July 2009

Pin Joint Lubrication

Z19B
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COMPONENTS ALL APPLICATION 
EXCEPT FOOD 

FOOD
APPLICATIONS

ONLY

SERVICE
COMMENTS 

PUMP DRIVE 
JOINTS SEE SECTION 5 PAGE 2 

INSPECT AND 
LUBRICATE AS 

NECESSARY EVERY 
4000 OPERATING 

HOURS

PUMP BEARINGS 
(WHERE FITTED) BP Energrease LC2 OR EQUIVALENT 

INSPECT AND RE-
GREASE IF 

NECESSARY EVERY 
12 MONTHS 

GEARED DRIVERS 
(WHERE FITTED) AS RECOMMENDED BY THE MANUFACTURER 

NOTE: ABOVE SERVICE AND LUBRICATION INTERVALS ARE FOR GUIDANCE ONLY TO 
ENSURE MAXIMUM COMPONENT LIFE.  PUMP WILL OPERATE FOR CONSIDERABLY LONGER 

PERIODS WITHOUT ATTENTION DEPENDING ON SERVICE CONDITIONS 

Section 5, Page 3
Issued – December 2008

Recommended Lubrication & Service Intervals
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Produced on recycled paper

© Mono Pumps Limited May 2011 Literature reference: MPA632. Published information other 
than that marked CERTIFIED does not extend any warranty or representation, expressed or 
implied, regarding these products. Any such warranties or other terms and conditions of sales and 
products shall be in accordance with Mono Pumps Limited standard terms and conditions of sale, 
available on request. 

Mono® is a registered trademark of Mono Pumps Ltd.  

Registered in England No 300721

 Europe

Mono Pumps Ltd, Martin Street, Audenshaw 
Manchester, M34 5JA, England

T. +44 161 339 9000 
E. info-mono@nov.com

D.M.I EST, 56, rue du Pont
88300 Rebeuville, France

T. +33 3 29 94 26 88 
E. dmi-est@dmi-est.fr

Americas

Mono  o Inc., 10529 Fisher Road 
Houston, Texas 77041, USA

T. +1 713 980 8400 
E. mono  o@nov.com

Mono  o S.A., Ing Huergo 2239
(1842) Monte Grande

Pcia. de Buenos Aires, Argentina
T. +54 11 4290 9940/50 

E. info.mono  o@nov.com.ar 

Mono  o Canada, 6010 – 53rd Ave
Alberta, Lloydminster

T9V2T2, Canada
T: + 1 780 875 5584

E: info.mono  o@nov.com 

Asia 

Mono Pumps Ltd, Building 5,
Madong Industrial Park, 1250 Sicheng Rd

Malu Town, Jiading District, Shanghai 201801
T. +86 21 3990 4588

E. monoshanghai@nov.com

Australasia

Mono Pumps (Australia) Pty Ltd                  
75 Frankston Garden Drive 

Carrum Downs, Victoria 3201, Australia
T. 1800 333 138 

E. ozsales@monopumps.com

Mono Pumps (New Zealand) Ltd 
35-41 Fremlin Place, Avondale 
Auckland, 1026, New Zealand

T. +64 9 829 0333
E. info@mono-pumps.co.nz

 

 Melbourne T. 03 9580 5211 F. 03 9580 6659
 Sydney T. 02 8536 0900 F. 02 9542 3649
 Brisbane T. 07 3350 4582 F. 07 3350 3750
 Adelaide  T. 08 8447 8333 F. 08 8447 8373
 Perth  T. 08 9303 0444 F. 08 9303 0400
 Darwin T. 08 8931 3300 F. 08 8931 3200
 Kalgoorlie  T. 08 9022 4880 F. 08 9022 3660
 Christchurch NZ  T. +64 3 341 8379 F. +64 3 341 8486

 www.monopumps.com.au
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Features & Benefits 
 
 
The  pump is an extension of our existing and popular 
Compact C Range and is available in cast iron or stainless steel, 
with a choice of rotor and stator materials, including WRAS 
compliant elastomers, to suit individual applications. 
  

Quick and easy de-rag, in place 

Requires only spanners and an allen key to maintain 

Reduced maintenance downtime and labour savings 

No need to disconnect suction and discharge pipework 

Eliminates dismantling lengths 

 

Operational parameters are unaffected 

                up to 165m3/h 
 
Pressure                up to 12 bar 
 

        -10°C up to 100°C 
 

 
  hydrated lime slurry, sludge, shear  
  sensitive latex emulsion, milk curds,  
  sauces, fruit juices, industrial chemicals  
  and detergents, starch slurries, coating  
  clays, gypsum and silicate, paper stocks 
  and agricultural slurries

To minimise the impact on the environment, this has been printed on recycled paper

What can you do in 21/2 minutes?

engineer industry-leading pump ranges for over 70 years.  

The EZstrip™ is the latest revolutionary new pump design which will change the way you 
work.  By simply removing a few screws, the suction chamber is easily dismantled, giving you 
access to take out any rag build-up, a process that takes less than 21/2 minutes.

A greater build up of rags may take longer to remove, but you can see the potential time 
savings you would achieve when maintaining a pump!

De-Rag an EZstrip™ Pump

1. Remove screws to split suction chamber in half

2. Remove rags from the coupling rod area and  
 simply bolt back together

Innovative suction 
chamber design 
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Maintain in Place (M.I.P.)

To minimize the time and cost involved when maintaining a progressing cavity pump, the 
 can easily be maintained in place, without disconnecting or removing any pipework.  

 
Currently, the removal of rotating parts from a typical progressing cavity pump can take a full day. 
 
With the , the full drive train including rotor, stator, shaft, rod and seal can be removed in 
less than 4 minutes.

1. Unscrew retaining sleeve   2. Remove new split coupling rod sleev          3. Unscrew and remove tie rods

4. Lift rotor and stator out of the pump    5.  Pull back thrower guard and push          6. Remove drive train 
             pin out from the stub shaft
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Cost Savings

Drive train assembly 

to allow an even faster re-

Maintain in place 
Quick and easy removal of 

disconnection required. 

 

DE-RAGGING

Standard EZstrip™

4 hours 15 minutes

$320 $20

SAVINGS PER INCIDENT $300

PUMP MAINTENANCE

Standard EZstrip™

8 hours 30 minutes

$640 $40

SAVINGS PER INCIDENT $600

40 2 1/2

$3,200 $200

SAVINGS OVER PUMP LIFE $3,000

600 37 1/2

$48,000 $3,000

SAVINGS OVER PUMP LIFE - FULL ASSET BASE $45,000
Low running speeds 
Reduced wear for a longer 

routine maintenance.

Materials of construction 

stainless steel, with a choice 
of rotor and stator materials to 

Eliminate dismantling  
lengths 
Suction and discharge 

connected, so dismantling 

Baseplate 

ASSUMPTIONS

$80

10 years

15

5%

3

Rotating parts are 
easy to replace 
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Performance Data

SINGLE STAGE TWO STAGEK BUILD

DIFFERENTIAL PRESSURE - BAR

04 6 12

14.5

25.5

35.5

49.5

57.5

71.5

94.0
Z1AA

Z19A

Z15B

Z16B

Z17B

Z18B

Z19B

Z18A

Z17A

Z16A

Z15A

C
A

PA
C

IT
Y 

m
3 /h

Z14A Z14B

Z1AK

Z17K

Z14K

Z18K

Z16K

Z15K

Z19K

DIFFERENTIAL PRESSURE - BAR

0 6

22

37

57

79

97

125

165

C
A

PA
C

IT
Y 

m
3 /h

All dimensions in mm’s, unless otherwise stated and for guidance only. 
®.

MODEL A B C D E F G H

Z14K 986 756 230 65 227 112 140 200
Z15K 1102 882 220 80 232 112 140 200
Z16K 1272 1036 236 100 255 125 160 250
Z17K 1478 1198 280 125 310 150 180 300
Z18K 1654 1374 280 125 310 150 180 300
Z19K 1856 1541 315 150 345 160 200 300
Z1AK 2007 1692 315 150 345 160 200 300

MODEL A B C D E F G H

Z14A 781 551 230 65 227 112 140 200
Z14B 986 756 230 65 227 112 140 200
Z15A 842 622 220 80 232 112 140 200
Z15B 1159 882 277 80 245 125 160 250
Z16A 960 724 236 100 255 125 160 250
Z16B 1355 1036 319 100 280 150 180 300
Z17A 1110 830 280 125 310 150 180 300
Z17B 1478 1198 280 125 310 150 180 300
Z18A 1246 966 280 125 310 150 180 300
Z18B 1742 1374 386 125 320 160 200 300
Z19A 1394 1079 315 150 345 160 200 300
Z19B 1856 1541 315 150 345 160 200 300
Z1AA 1476 1161 315 150 345 160 200 300

H

G

A

D
B C

E
F

Dimensions
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Produced on recycled paper

© Mono Pumps Limited June 2011 Literature reference: ART76/2
Published information other than that marked CERTIFIED does not extend any warranty or 
representation, expressed or implied, regarding these products. Any such warranties or other 
terms and conditions of sales and products shall be in accordance with Mono Pumps Limited 
standard terms and conditions of sale, available on request. 

Mono® is a registered trademark of Mono Pumps Ltd.  

Registered in England No 300721

Mono Pumps Ltd, Martin Street, Audenshaw  
Manchester, M34 5JA, England 

T. +44 161 339 9000  
E. info-mono@nov.com

D.M.I EST, 56, rue du Pont 
88300 Rebeuville, France 

T. +33 3 29 94 26 88  
E. dmi-est@dmi-est.fr

Americas

 
Houston, Texas 77041, USA 

T. +1 713 980 8400  

 
(1842) Monte Grande 

Pcia. de Buenos Aires, Argentina 
T. +54 11 4290 9940/50  

 
Alberta, Lloydminster 

 
T: + 1 780 875 5584 

Asia

Mono Pumps Ltd, Building 5, 
Madong Industrial Park, 1250 Sicheng Rd 

Malu Town, Jiading District, Shanghai 201801 
T. +86 21 3990 4588 

E. monoshanghai@nov.com

Australasia

Mono Pumps (Australia) Pty Ltd                   
75 Frankston Gardens Drive  

 
T. 1800 333 138  

E. ozsales@nov.com
 

Mono Pumps (New Zealand) Ltd  
35-41 Fremlin Place, Avondale  
Auckland, 1026, New Zealand 

T. +64 9 829 0333 

 

 Melbourne T. 03 9773 7777 F. 03 9773 7400 
 Sydney T. 02 8536 0900 F. 02 9542 3649 
 Brisbane T. 07 3350 4582 F. 07 3350 3750 
 Adelaide  T. 08 8447 8333 F. 08 8447 8373 
 Perth  T. 08 9303 0444 F. 08 9303 0400 
 Darwin T. 08 8931 3300 F. 08 8931 3200 
 Kalgoorlie  T. 08 9022 4880 F. 08 9022 3660 
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1.1.1 Mechanical Mounting 

All Frame Sizes allow side-by-side installation except when a IP21/IP4X/ TYPE 1 Enclosure Kit is used (see the Options and Accessories section of the

Design Guide).

If the IP 21 Enclosure kit is used on frame size A1, A2 or A3, there must be a clearance between the drives of a minimum of 2 in [50 mm].

For optimal cooling conditions, allow a free air passage above and below the adjustable frequency drive. See table below.

Air passage for different frame sizes

Frame
size: A1* A2 A3 A4 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
(mm): 100 100 100 100 100 100 200 100 200 200 225 200 225

b
(mm): 100 100 100 100 100 100 200 100 200 200 225 200 225

*  only

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the adjustable frequency drive. Retighten all four screws.

Table 1.1: When mounting frame sizes A4, A5, B1, B2, C1 andC2 on a non-solid back wall, the drive must be provided with a backplate A to ensure

sufficient cooling air over the heatsink.

Frame
Tightening torque for covers (Nm)

IP20 IP21 IP55 IP66
A1 * - - -
A2 * * - -
A3 * * - -
A4/A5 - - 2 2
B1 - * 2.2 2.2
B2 - * 2.2 2.2
B3 * - - -
B4 2 - - -
C1 - * 2.2 2.2
C2 - * 2.2 2.2
C3 2 - - -
C4 2 - - -
* = No screws to tighten
- = Does not exist

 Frame Size A4 Addendum

4

1  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 72 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 638 of 2457



NB!

Cables General

All cabling must comply with national and local regulations on cable cross-sections and ambient temperature. Copper (167°F [75°C])

conductors are recommended.

Aluminum Conductors

Terminals can accept aluminum conductors, but the conductor surface must be clean, and the oxidation must be removed and sealed by neutral acid-

free Vaseline grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It is crucial to keep the connection a gas-tight

joint, otherwise the aluminum surface will oxidize again.

Tightening Torque
Frame size 200–240 V 380–500 V 525–690 V Cable for: Tightening torque
A1 0.34–2 hp

[0.25–1.5
kW]

0.5–2 hp
[0.37–1.5
kW]

-

Line power, brake resistor, load sharing, motor cables

0.5–0.6 Nm

A2 0.33–3 hp
[0.25–2.2
kW]

0.5–5 hp
[0.37–4 kW]

-

A3 4–5 hp [3–
3.7 kW]

7.5–10 hp
[5.5–7.5
kW]

-

A4 0.34–3 hp
[0.25–2.2
kW]

0.5–5 hp
[0.37–4 kW]

A5 4–5 hp [3–
3.7 kW]

7.5–10 hp
[5.5–7.5
kW]

-

B1 7.5–10 hp
[5.5–7.5
kW]

15–20 hp
[11–15 kW]

- Line power, brake resistor, load sharing, motor cables 1.8 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B2 15 hp [11
kW]

25–30 hp
[18.5–22
kW]

15–30 hp
[11–22 kW]

Line power, brake resistor, load sharing cables 4.5 Nm
Motor cables 4.5 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B3 7.5–10 hp
[5.5–7.5
kW]

15–20 hp
[11–15 kW]

- Line power, brake resistor, load sharing, motor cables 1.8 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

B4 15–20 hp
[11–15 kW]

25–40 hp
[18.5–30
kW]

- Line power, brake resistor, load sharing, motor cables 4.5 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C1 20–30 hp
[15–22 kW]

40–60 hp
[30–45 kW]

- Line power, brake resistor, load sharing cables 10 Nm
Motor cables 10 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C2 40–50 hp
[30–37 kW]

75–100 hp
[55–75 kW]

40–100 hp
[30–75 kW]

Line power, motor cables 14 Nm (up to 0.15 in2 [95
mm2])
24 Nm (over 0.15 in2 [95
mm2])

Load sharing, brake cables 14 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C3 25–30 hp
[18.5–22
kW]

40–50 hp
[30–37 kW]

- Line power, brake resistor, load sharing, motor cables 10 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm

C4 50–60 hp
[37–45 kW]

75–100 hp
[55–75 kW]

- Line power, motor cables 14 Nm (up to 0.15 in2 [95
mm2])
24 Nm (over 0.15 in2 [95
mm2])

Load sharing, brake cables 14 Nm
Relay 0.5–0.6 Nm
Ground 2–3 Nm
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Line power connector frame size A4/A5 (IP 55/66)

When a disconnector is used (frame size A4/A5), the PE must be mounted on the left side of the drive.

Illustration 1.1: AC line input connections frame sizes B1 and

B2 (IP 21/NEMA Type 1 and IP 55/66/ NEMA Type 12).

Illustration 1.1: AC line input connections size B3 (IP20).
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1 How to Read this Instruction Manual

VLT AQUA Drive
FC 200 Series

Software version: 1.33

This guide can be used with all FC 200 adjustable frequency drives
with software version 1.33 or later.

The current software version number can be read from
par. 15-43 Software Version.

VLT  AQUA Drive
Instruction Manual 1 How to Read this Instruction Manual

MG.20.M7.22 - VLT  is a registered Danfoss trademark 1-1
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1.1.1 Copyright, Limitation of Liability and Revision Rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual, the user agrees that the information contained herein

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication

with Danfoss equipment over a serial communication link. This publication is protected under the copyright laws of Denmark and most other countries.

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical,

hardware or software environment.

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose.

In no event shall Danfoss be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute

these, or any claims by third parties.

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former

or present users of such revisions or changes.

1.1.2 Available Literature for VLT® AQUA DriveFC 200

- VLT® AQUA Drive Instruction Manual MG.20.Mx.yy provides the neccessary information for getting the drive up and running.

- VLT® AQUA Drive High Power Instruction Manual MG.20.Px.yy provides the neccessary information for getting the HP drive up and running.

- VLT® AQUA Drive Design Guide MG.20.Nx.yy contains all the technical information about the drive and customer design and applications.

- VLT® AQUA Drive Programming Guide MN.20.Ox.yy provides information on how to program and includes complete parameter descriptions.

- VLT® AQUA Drive FC 200 Profibus MG.33.Cx.yy

- VLT® AQUA Drive FC 200 DeviceNet MG.33.Dx.yy

- Output Filters Design Guide MG.90.Nx.yy

- VLT® AQUA Drive FC 200 Cascade Controller MI.38.Cx.yy

- Application Note MN20A102: Submersible Pump Application

- Application Note MN20B102: Master/Follower Operation Application

- Application Note MN20F102: Drive Closed-loop and Sleep Mode

- Instruction MI.38.Bx.yy: Installation Instruction for Mounting Brackets Enclosure type A5, B1, B2, C1 and C2 IP21, IP55 or IP66

- Instruction MI.90.Lx.yy: Analog I/O Option MCB109

- Instruction MI.33.Hx.yy: Panel through mount kit

x = Revision number

yy = Language code

Danfoss technical literature is also available online at

www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.htm.
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1.1.3 Approvals

1.1.4 Symbols

Symbols used in this Instruction Manual.

NOTE!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

Indicates a default setting
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2 Safety

2.1.1 Safety Note

The voltage of the adjustable frequency drive is dangerous whenever connected to line power. Incorrect installation of the motor,

adjustable frequency drive or serial communication bus may cause damage to the equipment, serious personal injury or death. Con-

sequently, the instructions in this manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The adjustable frequency drive must be disconnected from line power if repair work is to be carried out. Make sure that the line power supply

has been disconnected and that the necessary time has passed before removing motor and line power plugs.

2. The [STOP/RESET] key on the control panel of the adjustable frequency drive does not disconnect the equipment from line power and is thus

not to be used as a safety switch.

3. Correct protective grounding of the equipment must be established, the user must be protected against supply voltage, and the motor must be

protected against overload in accordance with applicable national and local regulations.

4. The ground leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip]

(default value) or data value [ETR warning]. Note: The function is initialized at 1.16 x rated motor current and rated motor frequency. For the

North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and line power supply while the adjustable frequency drive is connected to line power. Make sure that

the line power supply has been disconnected and that the necessary time has passed before removing motor and line power plugs.

7. Please note that the adjustable frequency drive has more voltage inputs than L1, L2 and L3 when load sharing (linking of the DC intermediate

circuit) and external 24 V DC have been installed. Make sure that all voltage inputs have been disconnected and that the necessary time has

passed before commencing repair work.

Installation at High Altitudes

Installation at high altitude:

380–480 V: At altitudes above 10,000 ft [3 km], please contact Danfoss Drives regarding PELV.

525–690 V: At altitudes above 6,600 ft [2 km], please contact Danfoss Drives regarding PELV.

Warning against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the adjustable frequency drive

is connected to line power. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not

sufficient. 2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which

data can be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the adjustable frequency drive, or if a temporary

overload or a fault in the supply line power or the motor connection ceases.

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from line power.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic backup.
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2.1.2 General Warning

Leakage Current

The ground leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1, a reinforced protective

ground connection must be ensured by means of: a min. 0.016 in² [10 mm²] Cu or 0.025 in² [16 mm²] Al PE-wire, or an additional

PE wire - with the same cable cross-section as the line power wiring - must be terminated separately.

Residual Current Device

This product can cause DC current in the protective conductor. Where a residual current device (RCD) is used for extra protection, only

an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective grounding of the VLT AQUA Drive FC 200 and the use of RCDs must always follow national and local regulations.

2.1.3 Before Commencing Repair Work

1. Disconnect the adjustable frequency drive from line power.

2. Disconnect DC bus terminals 88 and 89

3. Wait at least the time mentioned above in the section General Warning.

4. Remove motor cable

2.1.4 Special Conditions

Electrical Ratings:

The rating indicated on the nameplate of the adjustable frequency drive is based on a typical 3-phase line power supply within the specified voltage,

current and temperature ranges, which are expected to be used in most applications.

The adjustable frequency drives also support other special applications, which affect the electrical ratings of the adjustable frequency

drive. Special conditions that affect the electrical ratings might be:

• Single phase applications.

• High temperature applications which require derating of the electrical ratings

• Marine applications with more severe environmental conditions.

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the electrical ratings.

Installation requirements:

The overall electrical safety of the adjustable frequency drive requires special installation considerations regarding:

• Fuses and circuit breakers for overcurrent and short-circuit protection

• Selection of power cables (line power, motor, brake, load sharing and relay)

• Grid configuration (IT,TN, grounded leg, etc.)

• Safety of low-voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the VLT  AQUA Drive Design Guide for information about the installation requirements.

2.1.5 Caution

The adjustable frequency drive DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock

hazard, disconnect the adjustable frequency drive from line power before carrying out maintenance. Wait at least as follows before

doing service on the adjustable frequency drive:
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Voltage (V) Min. Waiting Time (Minutes)
4 15 20 30 40

200 - 240 0.34–5 hp [0.25–3.7
kW]

7.5–60 hp [5.5–45 kW]

380 - 480 0.5–10 hp [0.37–7.5
kW]

15–125 hp [11–90 kW] 150–350 hp [110–250
kW]

 450–1350 hp [315–
1000 kW]

525-600 1–10 hp [0.75 kW–7.5
kW]

15–125 hp [11–90 kW]    

525-690  15–125 hp [11–90 kW] 60–550 hp [45–400 kW] 600–1600 hp [450–
1200 kW]

Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

2.1.6 Avoid Unintended Start

NOTE!

While the adjustable frequency drive is connected to line power, the motor can be started/stopped using digital commands, bus commands, references

or via the Local Control Panel.

• Disconnect the adjustable frequency drive from line power whenever personal safety considerations make it necessary to avoid an unintended

start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the line power supply, or lost motor connection may cause a

stopped motor to start.

2.1.7 IT Line Power

IT line power

Do not connect adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of more

than 440 V for 400 V drives and 760 V for 690 V drives.

For 400 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground.

For 690 VT IT line power and delta ground (grounded leg), AC line voltage may exceed 760 V between phase and ground.

par. 14-50 RFI 1 can be used to disconnect the internal RFI capacitors from the RFI filter to ground.

2.1.8 Disposal Instructions 

Equipment containing electrical components may not be disposed of together with domestic waste.

It must be separately collected with electrical and electronic waste according to local and currently valid leg-

islation.
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2.1.9 Safe Stop of the Adjustable Frequency Drive (optional)

For versions fitted with a safe stop terminal 37 input, the adjustable frequency drive can perform the safety function Safe Torque Off (As defined by draft

CD IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and deemed suitable for the requirements of Safety Category 3 in EN 954-1. This function is called safe stop. Prior to integrating and using

safe stop in an installation, a thorough risk analysis must be carried out on the installation in order to determine whether the safe stop functionality and

safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety Category

3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information and

instructions contained in the Instruction Manual are not sufficient for a correct and safe use of the safe stop functionality!
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3 Introduction

3.1.1 Type Code String - Medium Power 

Description Pos.: Possible choice
Product group & VLT Series 1-6 FC 202
Power rating 7-10 0.34–1600 hp [0.25–1200 kW]
Number of phases 11 Three phases (T)

AC line voltage 11-12

S2: 220–240 V AC single phase
S4: 380–480 V AC single phase
T 2: 200–240 V AC
T 4: 380–480 V AC
T 6: 525–600 V AC
T 7: 525–690 V AC

Enclosure 13-15

E20: IP20
E21: IP 21/NEMA Type 1
E55: IP 55/NEMA Type 12
E2M: IP21/NEMA Type 1 w/ line power shield
E5M: IP 55/NEMA Type 12 w/ line power shield
E66: IP66
F21: IP21 kit without backplate
G21: IP21 kit with backplate
P20: IP20/chassis with backplate
P21: IP21/NEMA Type 1 w/ backplate
P55: IP55/NEMA Type 12 w/ backplate

RFI filter 16-17

HX: No RFI filter
H1: RFI filter class A1/B
H2: RFI filter class A2
H3: RFI filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Brake 18

X: No brake chopper included
B: Brake chopper included
T: Safe Stop
U: Safe + brake

Display 19
G: Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

Coating PCB 20 X. No coated PCB
C: Coated PCB

Line power option 21
D: Loadsharing
X: No line power disconnect switch
8: Line Power Disconnect + Loadsharing

Cable entries 22 X: Standard cable entries
O: European metric thread in cable entries

23 Reserved
Software release 24-27 Current software version
Software language 28

Table 3.1: Type code description.
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Description Pos.: Possible choice

A options 29-30

AX: No options
A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AN: MCA 121 Ethernet IP

B options 31-32

BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option
BO:MCB 109 Analog I/O option
BY: MCO 101 Extended Cascade Control

C0 options 33-34 CX: No options

C1 options 35 X: No options
5: MCO 102 Advanced Cascade Control

C option software 36-37 XX: Standard software

D options 38-39 DX: No option
D0: DC backup

The various options are described further in this Design Guide.

Table 3.2: Type code description.
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3.1.2 Adjustable Frequency Drive Identification

Below is an example of an identification label. This label is situated on the adjustable frequency drive and shows the type and the options with which the

unit is equipped. See table 2.1 for details of how to read theType code string (T/C).

Figure 3.1: This example shows an identification label for the VLT AQUA Drive.

Please have T/C (type code) number and serial number ready before contacting Danfoss.

3.1.3 Abbreviations and Standards 

Abbreviations: Terms: SI units: I-P units:
a Acceleration m/s2 ft/s2

AWG American wire gauge
Auto Tune Automatic Motor Tuning

C Celsius   
I Current A Amp

ILIM Current limit
Joule Energy J = N m ft-lb, Btu

F Fahrenheit   
FC Adjustable Frequency Drive
f Frequency Hz Hz

kHz Kilohertz kHz kHz
LCP Local Control Panel   
mA Milliampere
ms Millisecond   
min Minute
MCT Motion Control Tool   

M-TYPE Motor Type Dependent
Nm Newton meters  in-lbs
IM,N Nominal motor current
fM,N Nominal motor frequency
PM,N Nominal motor power
UM,N Nominal motor voltage
par. Parameter
PELV Protective Extra Low Voltage   
Watt Power W Btu/hr, hp

Pascal Pressure Pa = N/m² psi, psf, ft of water
IINV Rated Inverter Output Current
RPM Revolutions Per Minute   
SR Size Related
T Temperature C F
t Time s s, hr

TLIM Torque limit
U Voltage V V

Table 3.3: Abbreviation and standards table.
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4 Mechanical Installation

4.1 Before Starting

4.1.1 Checklist

When unpacking the adjustable frequency drive, make sure that the unit is undamaged and complete. Use the following table to identify the packaging:

Enclosure

type:

A2

(IP 20/ 21)

A3

(IP 20/21)

A5

(IP 55/ 66)

B1/B3

(IP20/ 21/ 55/ 66)

B2/B4

(IP20/ 21/ 55/66)

C1/C3

(IP20/21/ 55/66)

C2/C4

(IP20/21/ 55/66)

Unit size (kW):

200–240 V 0.25–3.0 3.7 0.25–3.7
5.5–11/

5.5–11

15/

15–18.5

18.5–30/

22–30

37-45/

37-45

380–480 V 0.37–4.0 5.5–7.5 0.37–7.5
11–18.5/

11–18.5

22-30/

22-37

37-55/

45-55

75 - 90/

75-90

525–600 V 0.75–7.5 0.75–7.5
11–18.5/

11–18.5

22-37/

22-37

45-55/

45-55

75 - 90/

75-90

525–690 V - - -
-/

-

11-30/

-

-/

-

37-90/

-

Table 4.1: Unpacking table
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Please note that a selection of screwdrivers (phillips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the adjustable frequency drive. The packaging for these enclosures contains, as shown: accessory bag(s), documen-

tation and the unit. Depending on options fitted, there may be one or two bags and one or more booklets.
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4.2.3 Mechanical Mounting 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation.

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3,, there must be a minimum of 2 in [50 mm] of clearance between

drives.

For optimal cooling conditions, allow a free air passage above and below the adjustable frequency drive. See table below.

Air passage for different enclosures

Enclo-

sure:
A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a (mm): 100 100 100 200 200 200 200 200 225 200 225

b (mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the adjustable frequency drive. Re-tighten all four screws.

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a backplate A due to

insufficient cooling air over the heatsink.

For heavier drives (B4, C3, C4), use a lift. First wall-mount the 2 lower bolts, then lift the drive onto the lower bolts. Finally, fasten the drive against the

wall with the 2 top bolts.
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4.2.4 Safety Requirements for Mechanical Installation

Pay attention to the requirements that apply to integration and the field mounting kit. Follow the information in the list to avoid serious

damage or injury, especially when installing large units.

The adjustable frequency drive is cooled by air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the

adjustable frequency drive, and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the

paragraph Derating for Ambient Temperature.

If the ambient temperature is in the range of 113°–131°F [45°–55°C], derating of the adjustable frequency drive will become relevant, see Derating for

Ambient Temperature.

The service life of the adjustable frequency drive is reduced if derating for ambient temperature is not taken into account.

4.2.5 Field Mounting

For field mounting the IP 21/IP 4X top/,TYPE 1 kits or IP 54/55 units are recommended.

4.2.6 Panel Through Mounting

A Panel Through Mount Kit is available for adjustable frequency drive series , VLT Aqua Drive and.

In order to increase heatsink cooling and reduce panel depth, the adjustable frequency drive may be mounted in a through panel. Furthermore, the built-

in fan can then be removed.

The kit is available for enclosures A5 through C2.

NOTE!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.
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5 Electrical Installation

5.1 How to Connect

5.1.1 Cables General 

NOTE!

Always comply with national and local regulations on cable cross-sections.

Details of terminal tightening torques.

Power (kW) Torque (Nm)

Enclosure 200–240 V 380–480 V 525–600 V Line power Motor DC connec-
tion Brake Ground Relay

A2 0.25–3.0 0.37–4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5–7.5 0.75–7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25–3.7 0.37–7.5 0.75–7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5–11 11–18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2 -
15

22
30

-
-

4.5
4.52)

4.5
4.52)

3.7
3.7

3.7
3.7

3
3

0.6
0.6

B3 5.5–11 11–18.5 11–18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15–18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5–30 37 - 55 - 10 10 10 10 3 0.6

C2 37
45

75
90 - 14

24
14
24

14
14

14
14

3
3

0.6
0.6

C3 22 -
30

45 -
55

45 -
55 10 10 10 10 3 0.6

C4 37 -
45

75 -
90

75 -
90

14
241

14
241 14 14 3 0.6

Table 5.1: Tightening of terminals

1. For different cable dimensions x/y where x 0.147 in2 [95 mm2] and y 0.147 in2 [95 mm2].

2. Cable dimensions above 25 hp [18.5 kW]  0.0542 in2 [35 mm2] and below 30 hp [22 kW]  0.0155 in2 [10 mm2]

5.1.2 Power and Control Wiring for Unshielded Cables

Induced Voltage!

Run motor cables from multiple drives separately. Induced voltage from output motor cables run together can charge equipment

capacitors even with the equipment turned off and locked out. Failure to run output cables separately could result in death or serious

injury.

Run drive input power, motor wiring, and control wiring in three separate metallic conduits or raceways for high frequency noise

isolation. Failure to isolate power, motor, and control wiring could result in less than optimum controller and associated equipment

performance.

Because the power wiring carries high frequency electrical pulses, it is important that input power and motor power are run in separate conduit. If the

incoming power wiring is run in the same conduit as the motor wiring, these pulses can couple electrical noise back onto the building power grid. Control

wiring should always be isolated from the high voltage power wiring.

When  shielded/armored cable is not used, at least three separate conduits must be connected to the panel option (see figure below).

• Power wiring into the enclosure
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• Power wiring from the enclosure to the motor

• Control wiring

Figure 5.1: Power and control wiring connection
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5.1.3 Grounding and IT Line Power

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2]or 2 rated line power wires terminated separately

according to EN 50178 or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regula-

tions on cable cross-sections.

The line power is connected to the main disconnect switch if this is included.

NOTE!

Make sure that the AC line voltage corresponds to the AC line voltage of the adjustable frequency drive nameplate.

Figure 5.2: Terminals for line power and grounding.

IT Line Power

Do not connect 400 V adjustable frequency drives with RFI filters to line power supplies with a voltage between phase and ground of

more than 440 V.

For IT line power and delta ground (grounded leg), AC line voltage may exceed 440 V between phase and ground.
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5.1.5 AC Line Input Connections for A2 and A3

Figure 5.3: First mount the two screws on the mounting plate, slide it into place and tighten fully.

Figure 5.4: When mounting cables, first mount and tighten ground cable.

The ground connection cable cross-section must be at least 0.016 in2 [10 mm2] or 2 rated line power wires terminated separately

according to EN 50178/IEC 61800-5-1.
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Figure 5.5: Then mount line power plug and tighten wires.

Figure 5.6: Finally, tighten support bracket on line power wires.

NOTE!

With single phase A3 use L1 and L2 terminals.
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5.1.6 AC Line Input Connections for A5

Figure 5.7: How to connect to line power and grounding without a line power disconnect switch. Note that a cable clamp is used.

Figure 5.8: How to connect to line power and grounding with a line power disconnect switch.

NOTE!

With single phase A5 use L1 and L2 terminals.
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5.1.7 AC Line Input Connections for B1, B2 and B3

Figure 5.9: How to connect to line power and grounding for

B1 and B2

Figure 5.10: How to connect to line power and grounding

for B3 without RFI.

Figure 5.11: How to connect to line power and grounding

for B3 with RFI.

NOTE!

With single phase B1 use L1 and L2 terminals.

NOTE!

For correct cable dimensions, please see the section General Specifications at the back of this manual.
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5.1.8 AC Line Input Connections for B4, C1 and C2

Figure 5.12: How to connect to line power and grounding

for B4.

Figure 5.13: How to connect to line power and grounding

for C1 and C2.

5.1.9 AC Line Input Connections for C3 and C4

Figure 5.14: How to connect C3 to line power and ground-

ing.

Figure 5.15: How to connect C4 to line power and ground-

ing.

5.1.10 How to Connect Motor - Introduction

See section General Specifications for correct dimensioning of motor cable cross-section and length.

• Use a shielded/armored motor cable to comply with EMC emission specifications (or install the cable in a metal conduit, see section Power and

Control Wiring for Unshielded Cables).

• Keep the motor cable as short as possible to reduce the noise level and leakage currents.

VLT  AQUA Drive
Instruction Manual 5 Electrical Installation

MG.20.M7.22 - VLT  is a registered Danfoss trademark 5-9

  5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 105 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 671 of 2457



• Connect the motor cable shield/armor to both the decoupling plate of the adjustable frequency drive and to the metal of the motor. (The same

applies to both ends of the metal conduit if used instead of a shield.)

• Make the shield connections with the largest possible surface area (by using a cable clamp or an EMC cable connector). This is done by using

the supplied installation devices in the adjustable frequency drive.

• Avoid terminating the shield by twisting the ends (pigtails), as this will spoil high frequency shielding effects.

• If it is necessary to break the continuity of the shield to install a motor isolator or motor relay, the continuity must be maintained with the lowest

possible HF impedance.

Cable length and cross-section

The adjustable frequency drive has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the

cable capacitance - and thus the leakage current - may increase, thereby requiring that the cable length is reduced accordingly.

Switching frequency

When adjustable frequency drives are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be

set according to the sine wave filter instructions in par. 14-01 Switching Frequency.

Precautions while using aluminum conductors

Aluminum conductors are not recommended for cable cross-sections less than 0.054 in² [35 mm²]. Terminals can accept aluminum conductors, but the

conductor surface has to be clean, oxidation must be removed, and the area must be sealed by neutral acid-free Vaseline grease before the conductor

is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminum. It is crucial to ensure that the connection

makes a gas tight joint, otherwise the aluminum surface will oxidize again.

All types of three-phase asynchronous standard motors can be connected

to the adjustable frequency drive. Normally, small motors are star-con-

nected (230/400 V, D/Y). Large motors are delta-connected (400/690 V,

D/Y). Refer to the motor nameplate for correct connection mode and

voltage.

Figure 5.16: Terminals for motor connection

NOTE!

In motors without phase insulation paper or other insulation reinforcement suitable for operation with the voltage supply (such as an

adjustable frequency drive), fit a sine-wave filter on the output of the adjustable frequency drive. (Motors that comply with IEC 60034-17

do not require a sine-wave filter).

No. 96 97 98 Motor voltage 0–100% of AC line voltage.

U V W 3 cables out of motor

U1 V1 W1
6 cables out of motor, Delta-connected

W2 U2 V2

U1 V1 W1 6 cables out of motor, Star-connected

U2, V2, W2 to be interconnected separately

(optional terminal block)

No. 99 Ground connection

PE

Table 5.3: 3 and 6 cable motor connection.
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5.1.12 Motor Connection for A2 and A3

Follow these drawings step-by-step for connecting the motor to the adjustable frequency drive.

Figure 5.17: First terminate the motor ground, then place motor U, V and W wires in the plug and tighten them.

Figure 5.18: Mount cable clamp to ensure 360 degree connection between chassis and shield; ensure that the outer insulation of the motor

cable is removed under the clamp.
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5.1.13 Motor Connection for A5

Figure 5.19: First, terminate the motor ground, then insert the motor U, V and W wires in the terminal and tighten them. Please ensure that

the outer insulation of the motor cable is removed under the EMC clamp.

5.1.14 Motor Connection for B1 and B2

Figure 5.20: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the

outer insulation of the motor cable is removed under the EMC clamp.
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5.1.15 Motor Connection for B3 and B4

Figure 5.21: First terminate the motor ground, then place

motor U, V and W wires in the terminal and tighten them.

Please ensure that the outer insulation of the motor cable is

removed under the EMC clamp.

Figure 5.22: First terminate the motor ground, then place

motor U, V and W wires in the terminal and tighten them.

Please ensure that the outer insulation of the motor cable is

removed under the EMC clamp.

5.1.16 Motor Connection for C1 and C2

Figure 5.23: First terminate the motor ground, then place motor U, V and W wires in the terminal and tighten them. Please ensure that the

outer insulation of the motor cable is removed under the EMC clamp.
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5.1.17 Motor Connection for C3 and C4

Figure 5.24: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure

that the outer insulation of the motor cable is removed under the EMC clamp.

Figure 5.25: First terminate the motor ground, then place motor U, V and W wires into the appropriate terminals and tighten. Please ensure

that the outer insulation of the motor cable is removed under the EMC clamp.
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5.1.18 DC Bus Connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89

Figure 5.26: DC bus connections for enclosure B3. Figure 5.27: DC bus connections for enclosure B4.

Figure 5.28: DC bus connections for enclosure C3. Figure 5.29: DC bus connections for enclosure C4.

Please contact Danfoss if you require further information.
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5.1.19 Brake Connection Option 

The connection cable to the brake resistor must be shielded/armored.

Brake resistor

Terminal number 81 82

Terminals R- R+

NOTE!

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss.

1. Use cable clamps to connect the shield to the metal cabinet of the adjustable frequency drive and to the decoupling plate of the brake resistor.

2. Dimension the cross-section of the brake cable to match the brake current.

NOTE!

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.

Figure 5.30: Brake connection terminal for B3. Figure 5.31: Brake connection terminal for B4.

Figure 5.32: Brake connection terminal for C3. Figure 5.33: Brake connection terminal for C4.
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NOTE!

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a line switch or contactor to disconnect

the line power from the adjustable frequency drive. Only the adjustable frequency drive should control the contactor.

NOTE!

Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through

ventilation slots.

Do not cover ventilation slots and grids.

5.1.20 Relay Connection 

To set relay output, see par. group 5-4* Relays.
No. 01 - 02 make (normally open)

01 - 03 break (normally closed)

04 - 05 make (normally open)

04 - 06 break (normally closed)

Terminals for relay connection

(A2 and A3 enclosures).

Terminals for relay connection

(A5, B1 and B2 enclosures).
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Figure 5.34: Terminals for relay connection (C1 and C2 enclosures).

The relay connections are shown in the cut-out with relay plugs (from the accessory bag) fitted.

Figure 5.35: Terminals for relay connections for B3. Only one relay input is fitted from the factory. When the second relay is needed, remove

the knock-out.
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Figure 5.36: Terminals for relay connections for B4.

Figure 5.37: Terminals for relay connections for C3 and C4. Located in the upper right corner of the adjustable frequency drive.
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5.1.21 Relay Output

Relay 1

• Terminal 01: common

• Terminal 02: normal open 240 V AC

• Terminal 03: normal closed 240 V AC

Relay 2

• Terminal 04: common

• Terminal 05: normal open 400 V AC

• Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay,

par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

Additional relay outputs by using option module MCB 105.

5.1.22 Wiring Example and Testing

The following section describes how to terminate and access control wires. For an explanation of the function, programming and wiring of the control

terminals, please see chapter How to program the adjustable frequency drive.
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5.1.23 Access to Control Terminals 

All terminals to the control cables are located underneath the terminal cover

on the front of the adjustable frequency drive. Remove the terminal cover

with a screwdriver.

130BT248

Figure 5.38: Access to control terminals for A2, A3, B3, B4, C3 and

C4 enclosures

Remove front cover to access control terminals. When replacing the front

cover, ensure proper fastening by applying a torque of 2 Nm.

Figure 5.39: Access to control terminals for A5, B1, B2, C1 and C2

enclosures
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5.1.24 Control Terminals 

Drawing reference numbers:

1. 10-pole plug digital I/O.

2. 3-pole plug RS-485 bus.

3. 6-pole analog I/O.

4. USB connection.

Figure 5.40: Control terminals (all enclosures)

5.1.25 Control Cable Clamp

1. Use a clamp from the accessory bag to connect the shield to the

adjustable frequency drive decoupling plate for control cables.

See the section entitled Grounding of Shielded/Armored Control Cables

for the correct termination of control cables.

Figure 5.41: Control cable clamp.
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5.1.26 Electrical Installation  and Control Cables 

Figure 5.42: Diagram showing all electrical terminals. (Terminal 37 present for units with safe stop function only.)

Terminal number Terminal description Parameter number Factory default

1+2+3 Terminal 1+2+3-Relay1 5-40 No operation

4+5+6 Terminal 4+5+6-Relay2 5-40 No operation

12 Terminal 12 Supply - +24 V DC

13 Terminal 13 Supply - +24 V DC

18 Terminal 18 Digital Input 5-10 Start

19 Terminal 19 Digital Input 5-11 No operation

20 Terminal 20 - Common

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse

29 Terminal 29 Digital Input/Output 5-13/5-31 Jog

32 Terminal 32 Digital Input 5-14 No operation

33 Terminal 33 Digital Input 5-15 No operation

37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output 6-50 Speed 0-HighLim

53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference

54 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback

Table 5.5: Terminal connections
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Very long control cables and analog signals may, in rare cases and depending on the installation, result in 50/60 Hz ground loops due to noise from line

power supply cables.

If this occurs, break the shield or insert a 100 nF capacitor between shield and chassis.

NOTE!

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will prevent

ground current interference among groups. For example, it prevents switching on digital inputs from disturbing analog inputs.

NOTE!

To comply with EMC emission specifications,  shielded/armored cables are recommended. If an unshielded/unarmored cable is used,

see section Power and Control Wiring for Unshielded Cables.. For more information, see EMC Test Results in the Design Guide.
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5.1.27 How to Test Motor and Direction of Rotation

Note that unintended motor start can occur; make sure no personnel or equipment is in danger!

Figure 5.43:

Step 1: First, remove the insulation on both ends of a 1.97–

2.76 in [50–70 mm] piece of wire.

Please follow these steps to test the motor connection and direction of

rotation. Start with no power to the unit.

Figure 5.44:

Step 2: Insert one end in terminal 27 using a suitable ter-

minal screwdriver. (Note: For units with the Safe Stop func-

tion, the existing jumper between terminal 12 and 37 should

not be removed for the unit to be able to run!)

Figure 5.45:

Step 3: Insert the other end in terminal 12 or 13. (Note:

For units with the Safe Stop function, the existing jumper

between terminal 12 and 37 should not be removed for the

unit to be able to run!)

Figure 5.46:

Step 4: Power up the unit and press the [Off] button. In

this state, the motor should not rotate. Press [Off] to stop

the motor at any time. Note that the LED on the [OFF] but-

ton should be lit. If alarms or warnings are flashing, please

see chapter 7 for more information.

Figure 5.47:

Step 5: By pressing the [Hand on] button, the LED above

the button should be lit and the motor may rotate.
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Figure 5.48:

Step 6: The speed of the motor can be seen in the LCP. It

can be adjusted by pushing the up  and down  arrow

buttons.

Figure 5.49:

Step 7: To move the cursor, use the left  and right  arrow

buttons. This enables speed changes by larger increments.

Figure 5.50:

Step 8: Press the [Off] button to stop the motor again.

Figure 5.51:

Step 9: Change two motor wires if the desired direction of

rotation is not achieved.

Remove line power from the adjustable frequency drive before changing motor wires.

VLT  AQUA Drive
Instruction Manual 5 Electrical Installation

MG.20.M7.22 - VLT  is a registered Danfoss trademark 5-27

  5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 123 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 689 of 2457



5.1.28 Switches S201, S202, and S801 

Switches S201 (Al 53) and S202 (Al 54) are used to select a current (0-20

mA) or a voltage (0 to 10 V) configuration of the analog input terminals

53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485

port (terminals 68 and 69).

Please note that the switches may be covered by an option, if so equip-

ped.

Default setting:

S201 (AI 53) = OFF (voltage input)

S202 (AI 54) = OFF (voltage input)

S801 (Bus termination) = OFF

Figure 5.52: Switches location.

5.2 Final Optimization and Test

5.2.1 Final Optimization and Test

To optimize motor shaft performance and optimize the adjustable frequency drive for the connected motor and installation, please follow these steps:

Ensure that the adjustable frequency drive and the motor are connected, and power is applied to the adjustable frequency drive.

NOTE!

Before power-up, ensure that connected equipment is ready for use.

Step 1. Locate  motor nameplate

NOTE!

The motor is either star- (Y) or delta-connected ( ). This information is located on the motor nameplate data.
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Figure 5.53: Motor nameplate example

Step 2. Enter the motor nameplate data in the following param-

eter list.

To access the list, first press [QUICK MENU] key, then select “Q2 Quick

Set-up”.

1. Motor Power [kW]
or Motor Power [HP]

par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Table 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)

Performing an AMA ensures best possible performance. An AMA automatically takes measurements from the specific motor connected and compensates

for installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0])

2. Press [QUICK MENU], select "Q2 Quick Set-up", scroll down to AMA par. 1-29.

3. Press [OK] to activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If the sine wave filter is mounted, run only reduced AMA, or remove the sine wave filter during the

AMA procedure.

5. Press the [OK] key. The display should show “Press [Hand on] to start.”

6. Press the [Hand on] key. A progress bar indicates if the AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key. The adjustable frequency drive enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The adjustable frequency drive enters into alarm mode. A description of the alarm can be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA before the adjustable frequency drive entered

alarm mode. This number, along with the description of the alarm, will assist in troubleshooting. If contacting Danfoss Service, make sure to

mention the number and alarm description.
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NOTE!

An unsuccessful AMA is often caused by incorrectly entered motor nameplate data or too big of a difference between the motor and

the adjustable frequency drive power sizes.

Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time.

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp 1 Ramp-up Time [s] par. 3-41
Ramp 1 Ramp-down Time 1 [s] par. 3-42

5 Electrical Installation
VLT  AQUA Drive

Instruction Manual

5-30 MG.20.M7.22 - VLT  is a registered Danfoss trademark

5  

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Sludge Feed Pump) Vendor Manual

Q-Pulse Id: VM168 05/06/2013 126 of 253

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 692 of 2457



6 Commissioning and Application Examples

6.1 Quick Set-up

6.1.1 Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button:

Pressing [Quick Menu] the list indicates the different areas contained in the quick menu.

Efficient parameter set-up for water applications

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu].

The best way to set parameters using the [Quick Menu] is by following the steps below:

1. Press [Quick Set-up] for selecting basic motor settings, ramp times, etc.

2. Press [Function Set-ups] for setting up the required functionality of the adjustable frequency drive - if not already covered by the settings in

[Quick Set-up].

3. Choose between General Settings, Open-loop Settings and Closed-loop Settings.

It is recommended to do the set-up in the order listed.

Figure 6.1: Quick Menu view.

Par. Designation [Units]

0-01 Language

1-20 Motor Power [kW]

1-22 Motor Voltage [V]

1-23 Motor Frequency [Hz]

1-24 Motor Current [A]

1-25 Motor Nominal Speed [RPM]

3-41 Ramp 1 Ramp-up Time [s]

3-42 Ramp 1 Ramp-down Time [s]

4-11 Motor Speed Low Limit [RPM]

4-13 Motor Speed High Limit [RPM]

1-29 Automatic Motor Adaptation (AMA)

Table 6.1: Quick Set-up parameters. Please see section Commonly Used

Parameters - Explanations

If No Operation is selected in terminal 27, no connection to +24 V on terminal 27 is necessary to enable start.

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start.

NOTE!

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations.
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6.2.1 Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast

inverse

Par. 5-10 Digital Input, Terminal 18 = Start (default)

Par. 5-12 Digital Input, Terminal 27 = coast inverse (default)

Figure 6.2: Terminal 37: Available only with Safe Stop Func-

tion!

6.2.2 Closed-loop Wiring

Terminal 12 /13: +24 V DC

Terminal 18: Start par. 5-18 [8] Start (Default)

Terminal 27: Coast par. 5-12 [2] coast inverse (Default)

Terminal 54: Analog input

L1-L3: Line power terminals

U,V and W: Motor terminals
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6.2.3 Submersible Pump Application

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application,

there are a few important issues to take into consideration. Therefore, the drive used must be chosen according to motor current.

1. The motor is a what is known as a “Can motor” with a stainless steel can between the rotor and stator. There is a larger and a more magnetic

resistant air-gap than on a normal motor hence a weaker field which results in the motor being designed with a higher rated current than a

norm motor with similar rated power.

2. The pump contains thrust bearings which are damaged when run below minimum speed, which is normally 30 Hz.

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However,

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if an AMA has been

successful, the drive will compensate for voltage drop in the long motor cables, so if the advanced motor data are set manually, the length of

the motor cable must be taken into considerations to optimize system performance.

4. It is important that the system be operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the

motor insulation stress and increase lifetime (check actual motor insulation and the adjustable frequency drive du/dt specification). It is rec-

ommended to use a filter to reduce the need for service.

5. EMC performance can be difficult to achieve due to the fact that the special pump cable, which is able to withstand the wet conditions in the

well, is normally unshielded. A solution could be to use a shielded cable above the well and fix the screen to the well pipe if it is made of steel

(can also be made of plastic). A Sine-Wave filter will also reduce the EMI from unshielded motor cables.

The special “can motor” is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be

able to run the motor at nominal power.

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quickly as possible. Well-known

manufacturers of submersible pumps recommend that the pump be ramped to a min. speed (30 Hz) in max. 2–3 seconds. The new VLT© AQUA Drive

is designed with initial and final ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed

to stop in a stop situation.

Pipe-fill mode can be enabled to prevent water hammering. The Danfoss adjustable frequency drive is capable of filling vertical pipes using the PID

controller to slowly ramp up the pressure with a user specified rate (units/sec). If enabled, the drive will enter pipe fill mode, when it reaches min. speed

after startup. The pressure will slowly be ramped up until it reaches a user-specified filled setpoint, after which the drive automatically disables pipe fill

mode and continues in normal closed-loop operation.

This feature is designed for irrigation applications.

Electrical Wiring

Typical parameter settings (typical/recommended settings in brack-
ets.)
Parameters:
Motor Rated Power Par. 1-20 / par. 1-21
Motor Rated Voltage Par. 1-22
Motor Current Par. 1-24
Motor Rated Speed Par. 1-28
Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29)

NOTE!

Note the analog input 2, (terminal (54) format must be

set to mA. (switch 202).
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Min. Reference Par. 3-01 (30 Hz)
Max. Reference Par. 3-02 (50/60 Hz)
Initial Ramp-up Time Par. 3-84 (2 sec.)
Final Ramp-down Time Par. 3-88 (2 sec.)
Normal Ramp-up Time Par. 3-41 (8 sec. depending on size)
Normal Ramp-down Time Par. 3-42 (8 sec. depending on size)
Motor Min. Speed Par. 4-11 (30 Hz)
Motor Max. Speed Par. 4-13 (50/60 Hz)
Use the “Closed-loop” wizard under “Quick Menu_Funtion_Setup” to easily set up the feedback settings in the PID controller.

Pipe Fill Mode
Pipe Fill Enable Par. 29-00
Pipe Fill Rate Par. 29-04 (Feedback units/sec.)
Filled Setpoint Par. 29-05 (Feedback units)

6 Commissioning and Application Examples
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7 How to Operate the Adjustable Frequency Drive

7.1 Ways of Operation

7.1.1 Ways of Operation

The Adjustable Frequency Drive can be Operated in 3 Ways:

1. Graphical Local Control Panel (GLCP), see 6.1.2

2. Numeric Local Control Panel (NLCP), see 6.1.3

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the adjustable frequency drive is equipped with the serial communication option, please refer to the relevant documentation.

7.1.2 How to Operate the Graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP 102).

The GLCP is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights (LEDs) - selecting mode, changing parameters and switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

Graphical display:

The LCD display is back lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP, which can show up to five operating variables while in

[Status] mode.

Display lines:

a. Status line: Status messages displaying icons and graphics.

b. Line 1-2: Operator data lines displaying data and variables de-

fined or chosen by the user. By pressing the [Status] key, up to

one extra line can be added.

c. Status line: Status messages displaying text.

The display is divided into 3 sections:

Top section (a)

shows the status when in status mode, or up to two variables when not

in status mode and in the case of an alarm/warning.
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another set-up than the Active Set-up, the

number of the set-up being programmed appears to the right in brackets.

Middle section (b)

shows up to 5 variables with related unit, regardless of status. In the case of an alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status readout displays by pressing the [Status] key.

Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The values/measurements to be displayed can be defined

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Set-ups", "Q3-1 General Settings", "Q3-11 Display

Settings".

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point.

Larger numeric values are displayed with few digits after the decimal point.

Ex.: Current readout

5.25 A; 15.2 A 105 A.

Status display I

This read-out state is standard after start-up or initialization.

Use [INFO] to obtain information about the value/measurement linked to

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the display in this illustration. 1.1,

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size.

13
0 B

P0
41

. 1
0

1.1 

1.3 

 2 

1.2 

 3 

Status display II

See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in

this illustration.

In the example, Speed, Motor current, Motor power and Frequency are

selected as variables in the first and second lines.

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size. 1.1

1.3

1.2

2

Status display III:

This state displays the event and action of the Smart Logic Control. For

further information, see the section Smart Logic Control.

13
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. 1
0
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Bottom section

always shows the state of the adjustable frequency drive in status mode. Top section

Middle section

Bottom section

Display Contrast Adjustment

Press [status] and [ ] for darker display

Press [status] and [ ] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the adjustable frequency drive receives power from AC line voltage, a DC bus terminal, or an external 24 V supply. At the

same time, the back light is on.

• Green LED/On: Control section is working.

• Yellow LED/Warn.: Indicates a warning.

• Flashing Red LED/Alarm: Indicates an alarm.

GLCP keys

Menu keys

The menu keys are divided into functions. The keys below the display and

indicator lamps are used for parameter set-up, including choice of display

indication during normal operation.
130BP045.10

[Status]

Indicates the status of the adjustable frequency drive and/or the motor. Three different readouts can be chosen by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to display mode from either the quick menu mode, main menu mode or alarm mode.

Also use the [Status] key to toggle single or double readout mode.

[Quick Menu]

Allows quick set-up of the adjustable frequency drive. The most common functions can be programmed here.

The [Quick Menu] consists of:

- Q1: My Personal Menu

- Q2: Quick Set-up

- Q3: Function Set-ups

- Q5: Changes Made

- Q6: Loggings

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed-

loop single zone and multi-zone applications and specific functions related to water and wastewater applications.
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The quick menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66.

It is possible to switch directly between Quick Menu mode and main menu mode.

[Main Menu]

is used for programming all parameters.

The main menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water

and wastewater applications it is not necessary to access the main menu parameters, but instead the quick menu, quick set-up and function set-ups

provide the simplest and quickest access to the typical required parameters.

It is possible to switch directly between Main Menu mode  and quick menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.

[Alarm Log]

displays an alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to navigate to the alarm

number and press [OK]. Information is displayed about the condition of the adjustable frequency drive before it enters alarm mode.

[Back]

reverts to the previous step or layer in the navigation structure.

[Cancel]

the last change or command will be canceled as long as the display has

not been changed.

[Info]

displays information about a command, parameter, or function in any

display window. [Info] provides detailed information when needed.

Exit Info mode by pressing either [Info], [Back], or [Cancel].

   

   

Navigation Keys

The four navigation arrows are used to navigate between the different

choices available in [Quick Menu], [Main Menu] and [Alarm Log].

Use the keys to move the cursor.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

Operation Keys

for local control are found at the bottom of the control panel.

130BP046.10
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[Hand On]

enables control of the adjustable frequency drive via the GLCP. [Hand on] also starts the motor, and makes it possible to give the motor speed reference

using the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse (motor coasting to stop)

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

NOTE!

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on LCP. If no external stop function is selected and the

[Off] key is inactive, the motor can only be stopped by disconnecting the line power supply.

[Auto On]

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NOTE!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] – [Auto on].

[Reset]

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter.

7.1.3 How to Operate the Numeric LCP (NLCP)

The following instructions are valid for the NLCP (LCP 101).

The control panel is divided into four functional groups:

1. Numeric display.

2. Menu key and LEDs - changing parameters and switching be-

tween display functions.

3. Navigation keys and LEDs.

4. Operation keys and LEDs.

NOTE!

Parameter copy is not possible with Numeric Local

Control Panel (LCP101).
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Select one of the following modes:

Status Mode: Displays the status of the adjustable frequency drive or

the motor.

If an alarm occurs, the NLCP automatically switches to status mode.

A number of alarms can be displayed.

Quick Set-up or Main Menu Mode: Display parameters and parameter

settings.

Figure 7.1: Numerical LCP (NLCP)
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Figure 7.2: Status display example
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Figure 7.3: Alarm display example

LEDs:

• Green LED/On: Indicates if control section is on.

• Yellow LED/Wrn.: Indicates a warning.

• Flashing red LED/Alarm: Indicates an alarm.

Menu key

Select one of the following modes:

• Status

• Quick Set-up

• Main Menu

Main Menu

is used for programming all parameters.

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password.

Quick Set-up is used to set up the adjustable frequency drive using only the most essential parameters.

The parameter values can be changed using the up/down arrows when the value is flashing.

Select the main menu by pressing the [Menu] key a number of times until the main menu LED is lit.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter, select the array number and press [OK]

Select the wanted data value and press [OK]

Navigation keys

[Back]

for stepping backwards
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Arrow [ ] [ ]

keys are used for navigating between parameter groups, parameters and

within parameters.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

13
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0

Figure 7.4: Display example

Operation keys

Keys for local control are found at the bottom of the control panel.

130BP046.10

Figure 7.5: Operation keys of the numerical LCP (NLCP)

[Hand on]

enables control of the adjustable frequency drive via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data by

means of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] Key on LCP.

If no external stop function is selected and the [Off] key is inactive, the motor can be stopped by disconnecting the line power supply.

[Auto on]

enables the adjustable frequency drive to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the adjustable frequency drive will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

NOTE!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].

[Reset]

is used for resetting the adjustable frequency drive after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP.
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7.1.4 Changing Data 

1. Press the [Quick Menu] or [Main Menu] key.

2. Use [ ] and [ ] keys to find parameter group to edit.

3. Press the [OK] key.

4. Use [ ] and [ ] keys to find parameter to edit.

5. Press the [OK] key.

6. Use the [ ] and [ ] keys to select the correct parameter setting. Or, to move to digits within a number, use the keys. The cursor indicates the

digit selected to be changed. The [ ] key increases the value, the [ ] key decreases the value.

7. Press the [Cancel] key to disregard the change, or press the [OK] key to accept the change and enter the new setting.

7.1.5 Changing a Text Value 

If the selected parameter is a text value, it can be changed by using the

up/down navigation keys.

The up key increases the value, and the down key decreases the value.

Place the cursor on the value to be saved and press [OK].

Figure 7.6: Display example.

7.1.6 Changing a Group of Numeric Data Values 

If the chosen parameter represents a numeric data value, change the

chosen data value by means of the [ ] and [ ] navigation keys as well

as the up/down [ ] [ ] navigation keys. Use the ] and [ ] navigation

keys to move the cursor horizontally.

Figure 7.7: Display example.

Use the up/down navigation keys to change the data value. The up key

increases the data value, while the down key reduces it. Place the cursor

on the value to be saved and press [OK].

Figure 7.8: Display example.
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7.1.7 Changing of Data Value, Step-by-Step 

Certain parameters can be changed step-by-step or by an infinite number of variables. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor

Voltage and par. 1-23 Motor Frequency.

The parameters are changed both as a group of numeric data values, and as numeric data values using an infinite number of variables.

7.1.8 Readout and Programming of Indexed Parameters  

Parameters are indexed when placed in a rolling stack.

Par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the

up/down navigation keys to scroll through the value log.

Use par. 3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the up/down navigation keys to scroll through the indexed values. To change the parameter value, select

the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort. Press

[Back] to leave the parameter.

7.1.9 Tips and Tricks

* For the majority of water and wastewater applications, the Quick Menu, Quick Set-up and Function Set-ups provide the simplest

and quickest access to all of the typical parameters required.

* Whenever possible, performing an AMA will ensure best shaft performance.

* Display contrast can be adjusted by pressing [Status] and [ ] for a darker display, or by pressing [Status] and [ ] for a brighter

display.

* Under [Quick Menu] and [Changes Made], all the parameters that have been changed from the factory settings are displayed.

* Press and hold the [Main Menu] key for 3 seconds to access any parameter.

* For service purposes, it is recommended to copy all parameters to the LCP, see par 0-50 for further information.

Table 7.1: Tips and tricks

7.1.10 Quick Transfer of Parameter Settings when Using GLCP 

Once the set-up of an adjustable frequency drive is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via

MCT 10 Set-up Software Tool.

NOTE!

Stop the motor before performing any of these operations.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All to LCP”

4. Press the [OK] key.

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK].
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The GLCP can now be connected to another adjustable frequency drive and the parameter settings copied to this adjustable frequency drive.

Data transfer from LCP to adjustable frequency drive:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key.

3. Select “All from LCP”

4. Press the [OK] key.

The parameter settings stored in the GLCP are now transferred to the adjustable frequency drive indicated by the progress bar. When 100% is reached,

press [OK].

7.1.11 Initialization to Default Settings 

There are two ways to initialize the adjustable frequency drive to default: Recommended initialization and manual initialization.

Please be aware that they have different impacts according to the below description.

Recommended initialization (via par. 14-22 Operation Mode)

1. Select par. 14-22 Operation Mode

2. Press [OK]

3. Select “Initialization” (for NLCP select “2”)

4. Press [OK]

5. Disconnect the power from the unit and wait for the display to

turn off.

6. Reconnecting the power resets the adjustable frequency drive.

Note that first start-up takes a few more seconds

7. Press [Reset]

par. 14-22 Operation Mode initializes all except:

par. 14-50 RFI 1

par. 8-30 Protocol

par. 8-31 Address

par. 8-32 Baud Rate

par. 8-35 Minimum Response Delay

par. 8-36 Max Response Delay

par. 8-37 Max Inter-Char Delay

par. 15-00 Operating Hours to par. 15-05 Over Volts

par. 15-20 Historic Log: Event to par. 15-22 Historic Log: Time

par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time

NOTE!

Parameters selected in par. 0-25 My Personal Menu will remain present with the default factory setting.

Manual initialization

NOTE!

When carrying out manual initialization, serial communication, RFI filter settings and fault log settings are reset.

Removes parameters selected in par. 0-25 My Personal Menu

1. Disconnect from the line power and wait until the display

turns off.

2a. Press [Status] - [Main Menu] - [OK] at the same time while

powering up the Graphical LCP (GLCP)

2b. Press [Menu] while the LCP 101, Numerical Display is pow-

ering up.

3. Release the keys after 5 s

4. The adjustable frequency drive is now programmed according

to default settings

This parameter initializes all except:

par. 15-00 Operating Hours

par. 15-03 Power-ups

par. 15-04 Over Temps

par. 15-05 Over Volts
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7.1.12 RS-485 Bus Connection

One or more adjustable frequency drives can be connected to a controller

(or master) using the standard RS-485 interface. Terminal 68 is connec-

ted to the P signal (TX+, RX+), while terminal 69 is connected to the N

signal (TX-, RX-).

If more than one adjustable frequency drive is connected to a master,

use parallel connections.

Figure 7.9: Connection example.

In order to avoid potential equalizing currents in the shield, ground the cable screen via terminal 61, which is connected to the frame via an RC link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801

on the control card to ON.

For more information, see the paragraph Switches S201, S202, and S801.

7.1.13 How to Connect a PC to the Adjustable Frequency Drive 

To control or program the adjustable frequency drive from a PC, install the PC-based Configuration Tool MCT 10.

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the  Design Guide, chapter How to Install > Installation

of misc. connections.

NOTE!

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is

connected to protection ground on the adjustable frequency drive. Use only isolated laptop for PC connection to the USB connector on

the adjustable frequency drive.

Figure 7.10: For control cable connections, see section on Control Terminals.
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7.1.14 PC Software Tools 

PC-based Configuration Tool MCT 10

All adjustable frequency drives are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and adjustable

frequency drive, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool.

MCT 10 set-up software

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our adjustable frequency drives. The software can be downloaded

from the Danfoss internet site http://www.Danfoss.com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm.

The MCT 10 set-up software will be useful for:

• Planning a communication network off-line. MCT 10 contains a complete adjustable frequency drive database

• Commissioning adjustable frequency drives on-line.

• Saving settings for all adjustable frequency drives.

• Replacing an adjustable frequency drive in a network.

• Simple and accurate documentation of adjustable frequency drive settings after commissioning.

• Expanding an existing network.

• Adjustable frequency drives developed in the future will be fully supported.

MCT 10 set-up software supports  Profibus DP-V1 via a master class 2 connection. This makes it possible to access on-line read/write parameters in an

adjustable frequency drive via the Profibus network. This will eliminate the need for an extra communication network.

Save adjustable frequency drive settings:

1. Connect a PC to the unit via the USB COM port. (Note: Use a PC that is isolated from the line power, in conjunction with the USB port. Failure

to do so may damage equipment.)

2. Open MCT 10 Set-up Software

3. Choose “Read from drive”

4. Choose “Save as”

All parameters are now stored on the PC.

Load adjustable frequency drive settings:

1. Connect a PC to the adjustable frequency drive via the USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown.

4. Open the appropriate file

5. Choose “Write to drive”

All parameter settings are now transferred to the adjustable frequency drive.

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy.
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The MCT 10 Set-up software modules

The following modules are included in the software package:

MCT Set-up 10 Software

Setting parameters

Copy to and from adjustable frequency drives

Documentation and print-out of parameter settings incl. diagrams

Ext. user interface

Preventive Maintenance Schedule

Clock settings

Timed Action Programming

Smart Logic Controller Set-up

Ordering number:

Please order the CD containing MCT 10 Set-up software using code number 130B1000.

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Controls.
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8 How to Program the Adjustable Frequency Drive

8.1 How to Program

8.1.1 Parameter Set-up 

Overview of parameter groups

Group Title Function
0- Operation/Display Parameters related to the fundamental functions of the adjustable frequency drive, func-

tion of the LCP buttons and configuration of the LCP display.
1- Load/Motor Parameter group for motor settings.
2- Brakes Parameter group for setting brake features in the adjustable frequency drive.
3- Reference / Ramps Parameters for reference handling, defining limitations, and configuring the reaction of

the adjustable frequency drive to changes.
4- Limits / Warnings Parameter group for configuring limits and warnings.
5- Digital In/Out Parameter group for configuring the digital inputs and outputs.
6- Analog In/Out Parameter group for configuring the analog inputs and outputs.
8- Communication and Options Parameter group for configuring communications and options.
9- Profibus Parameter group for Profibus-specific parameters.
10- DeviceNet Serial Communication Bus Parameter group for DeviceNet-specific parameters.
13- Smart Logic Parameter group for Smart Logic Control
14- Special Functions Parameter group for configuring special adjustable frequency drive functions.
15- Drive Information Parameter group containing adjustable frequency drive information such as operating

data, hardware configuration and software versions.
16- Data Readouts Parameter group for data readouts, such as current references, voltages, control, alarm,

warning and status words.
18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.
20- Drive Closed-loop This parameter group is used for configuring the closed-loop PID controller that controls

the output frequency of the unit.
21- Extended Closed-loop Parameters for configuring the three extended closed-loop PID controllers.
22- Application Functions These parameters monitor water applications.
23- Time-based Functions These parameters are for actions to be performed on a daily or weekly basis, such as

different references for working hours/non-working hours.
25- Basic Cascade Controller Functions Parameters for configuring the basic cascade controller for sequence control of multiple

pumps.
26- Analog I/0 Option MCB 109 Parameters for configuring the Analog I/0 Option MCB 109.
27- Extended Cascade Control Parameters for configuring the extended cascade control.
29- Water Application Functions Parameters for setting water specific functions.
31- Bypass Option Parameters for configuring the bypass option

Table 8.1: Parameter Groups

Parameter descriptions and selections are displayed on the Graphic LCP or Numeric LCP in the display area (See Section 5 for details.) Access the

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start-

up by providing those parameters necessary to start operation. The main menu provides access to all the parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water

applications but if other special functions are required, they must be programmed in parameter group 5 or 6.
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8.1.2 Q1 My Personal Menu

Parameters defined by the user can be stored in Q1 My Personal Menu.

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on-site commissioning / fine tuning

simpler. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu.

Q1 My Personal Menu
20-21 Setpoint 1
20-93 PID Proportional Gain

20-94 PID Integral Time

8.1.3 Q2 Quick Set-up

The parameters in Q2 Quick Set-up are the basic parameters which are always needed to set up the adjustable frequency drive for operation.

Q2 Quick Set-up
Parameter number and name Unit
0-01 Language
1-20 Motor Power kW
1-22 Motor Voltage V
1-23 Motor Frequency Hz
1-24 Motor Current A
1-25 Motor Nominal Speed RPM
3-41 Ramp 1 Ramp-up Time s
3-42 Ramp 1 Ramp-down Time s
4-11 Motor Speed Low Limit RPM
4-13 Motor Speed High Limit RPM
1-29 Automatic Motor Adaptation (AMA)
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8.1.4 Q3 Function Set-ups 

The function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications. Among

other features, it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references, closed-

loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

How to access the Function Set-up - example:

1
3
0
B
T
1
1
0
.
1
0

Figure 8.1: Step 1: Turn on the adjustable frequency drive

(On LED lights)

1
3
0
B
T
1
1
1
.
1
0

Figure 8.2: Step 2: Press the [Quick Menus] button (quick

menu choices appear).

1
3
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B
T
1
1
2
.
1
0

Figure 8.3: Step 3: Use the up/down navigation keys to

scroll down to Function Set-ups. Press [OK].
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Figure 8.4: Step 4: Function Set-up choices appear. Choose

03-1 General Settings. Press [OK].
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Figure 8.5: Step 5: Use the up/down navigation keys to

scroll down to, e.g., 03-12 Analog Outputs. Press [OK].
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Figure 8.6: Step 6: Choose parameter 6-50 Terminal 42

Output. Press [OK].
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Figure 8.7: Step 7: Use the up/down navigation keys to se-

lect between the different choices. Press [OK].
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The Function Set-up parameters are grouped in the following way:

Q3-1 General Settings
Q3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays
0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1  5-40 Function Relay
0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min Scale Relay 2  5-40 Function Relay
0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max Scale Option relay 7  5-40 Function

Relay
0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8  5-40 Function

Relay
0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9  5-40 Function

Relay
0-77 DST/Summertime End 0-37 Display Text 1

0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open-loop Settings
Q3-20 Digital Reference Q3-21 Analog Reference
3-02 Minimum Reference 3-02 Minimum Reference
3-03 Maximum Reference 3-03 Maximum Reference
3-10 Preset Reference 6-10 Terminal 53 Low Voltage
5-13 Terminal 29 Digital Input 6-11 Terminal 53 High Voltage
5-14 Terminal 32 Digital Input 6-14 Terminal 53 Low Ref/Feedb. Value
5-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed-loop Settings
Q3-30 Feedback Settings Q3-31 PID Settings
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM]
3-02 Minimum Reference 20-21 Setpoint 1
3-03 Maximum Reference 20-93 PID Proportional Gain
6-20 Terminal 54 Low Voltage 20-94 PID Integral Time
6-21 Terminal 54 High Voltage
6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time
6-01 Live Zero Timeout Function

8.1.5 Q5 Changes Made  

Q5 Changes Made can be used for fault finding.

Select Changes made to get information about:

• The last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.

• The changes made since default setting.

Select Loggings to get information about the display line readouts. The information is shown in graphs.

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference.

Please notice that the parameters listed in the below tables for Q5 only serve as examples since they will vary depending on the programming of the

particular adjustable frequency drive.

Q5-1 Last 10 Changes
20-94 PID Integral Time
20-93 PID Proportional Gain

Q5-2 Since Factory Setting
20-93 PID Proportional Gain
20-94 PID Integral Time
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Q5-3 Input Assignments
Analog Input 53
Analog Input 54

8.1.6 Q6 Loggings

Q6 Loggings can be used for fault finding.

Please notice that the parameters listed in the table for Q6 below only serve as examples since they will vary depending on the programming of the

particular adjustable frequency drive.

Q6 Loggings
Reference
Analog Input 53
Motor Current
Frequency
Feedback
Energy Log
Trending Cont Bin
Trending Timed Bin
Trending Comparison

8.1.7 Main Menu Mode 

Both the GLCP and NLCP provide access to the main menu mode. Select

main menu mode by pressing the [Main Menu] key. Figure 6.2 shows the

resulting read-out, which appears on the display of the GLCP.

Lines 2 through 5 on the display show a list of parameter groups which

can be chosen by toggling the up and down buttons.

Figure 8.8: Display example.

Each parameter has a name and number which remain the same regardless of the programming mode. In main menu mode, the parameters are divided

into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the main menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available

for programming. For example, selecting Closed-loop enables additional parameters related to closed-loop operation. Option cards added to the unit

enable additional parameters associated with the option device.
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8.1.8 Parameter Selection 

In main menu mode, the parameters are divided into groups. Select a

parameter group using the navigation keys.

The following parameter groups are accessible:

Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN Ser. Com. Bus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed-loop
21 Ext. Closed-loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

Table 8.2: Parameter groups.

After selecting a parameter group, choose a parameter by means of the

navigation keys.

The middle section on the GLCP display shows the parameter number and

name, as well as the selected parameter value.

Figure 8.9: Display example.

8.2 Commonly Used Parameters - Explanations

8.2.1 Main Menu

The main menu includes all available parameters in the VLT  AQUA Drive FC 200 adjustable frequency drive.

All parameters are grouped logically with a group name indicating the function of the parameter group.

All parameters are listed by name and number in the section Parameter Options in this Instruction Manual.

All parameters included in the quick menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following.

Some of the most commonly used parameters for VLT  AQUA Drive applications are also explained in the following section.

For a detailed explanation of all parameters, please refer to the VLT  AQUA Drive Programming Guide MG.20.OX.YY which is available at www.danfoss.com

or by ordering it from the local Danfoss office.
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8.2.2 0-** Operation / Display

Parameters related to the fundamental functions of the adjustable frequency drive, function of the LCP buttons and configuration of the LCP display.

0-01  Language

Option: Function:
Defines the language to be used in the display.

The adjustable frequency drive can be delivered with 4 different language packages. English and

German are included in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] German Part of Language packages 1 - 4

[2] French Part of Language package 1

[3] Danish Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italian Part of Language package 1

[6] Swedish Part of Language package 1

[7] Dutch Part of Language package 1

[10] Chinese Language package 2

[20] Finnish Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Portuguese Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Traditional Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Serbian Part of Language package 3

[45] Romanian Part of Language package 3

[46] Hungarian Part of Language package 3

[47] Czech Part of Language package 3

[48] Polish Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesian Part of Language package 2

0-20  Display Line 1.1 Small

Option: Function:
Select a variable for display in line 1, left position.

[0] None No display value selected

[37] Display Text 1 Present control word

[38] Display Text 2 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.
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[89] Date and Time Readout Displays the current date and time.

[953] Profibus Warning Word Displays Profibus communication warnings.

[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up.

[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up.

[1007] Readout Bus-off Counter View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option.

[1500] Operating Hours View the number of running hours of the adjustable frequency drive.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the line power consumption in kWh.

[1600] Control Word View the control word sent from the adjustable frequency drive via the serial communication port

in hex code.

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected

unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in a Hex code

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e., the output frequency of the adjustable frequency drive in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%] Motor frequency, i.e., the output frequency from the adjustable frequency drive in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute), i.e., the motor shaft speed in closed-loop based on the

entered motor nameplate data, the output frequency and the load on the adjustable frequency drive.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor

Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the adjustable frequency drive.

[1632] BrakeEnergy/s Present braking energy transferred to an external brake resistor.

Stated as an instantaneous value.

[1633] BrakeEnergy/2 min Braking energy transferred to an external brake resistor. The mean power is calculated continuously

for the most recent 120 seconds.

[1634] Heatsink Temp. Present heatsink temperature of the adjustable frequency drive. The cut-out limit is 203° ± 9°F [95°

± 5°C]; cutting back in occurs at 158° ± 9°F [70° ± 5°C].

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Inv. Nom. Current Nominal current of the adjustable frequency drive

[1637] Inv. Max. Current Maximum current of the adjustable frequency drive

[1638] SL Control State State of the event executed by the control

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e., the sum of analog/pulse/bus.
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[1652] Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] DigiPot Reference View the contribution of the digital potentiometer to the actual reference Feedback.

[1654] Feedback 1 [Unit] View the value of Feedback 1. See also par. 20-0*.

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*.

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*.

[1658] PID Output [%] Returns the drive closed-loop PID controller output value in percent.

[1659] Adjusted Setpoint Displays the actual operating setpoint after it is modified by flow compensation. See parameters

22-8*.

[1660] Digital Input Displays the status of the digital inputs. Signal low = 0; Signal high = 1.

Regarding order, see par. 16-60. Bit 0 is at the extreme right.

[1661] Terminal 53 Switch Setting Setting of input terminal 53. Current = 0; Voltage = 1.

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output

42.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input.

[1669] Pulse Output #27 [Hz] Actual value of pulses applied to terminal 27 in digital output mode.

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode.

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Counter A.

[1673] Counter B View the present value of Counter B.

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/O Card. Option)

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/O Card. Optional)

[1677] Analog output X30/8 [mA] Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var-

iable to be shown.

[1680] Serial com. bus CTW 1 Control word (CTW) received from the bus master.

[1682] Serial com. bus REF 1 Main reference value sent with control word via the serial communications network, e.g., from the

BMS, PLC or other master controller.

[1684] Comm. Option STW Extended serial communication option status word.

[1685] ADF Port CTW 1 Control word (CTW) received from the bus master.

[1686] AFD Port REF 1 Status word (STW) sent to the bus master.

[1690] Alarm Word One or more alarms in a Hex code (used for serial communications)

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communications)

[1692] Warning Word One or more warnings in a Hex code (used for serial communications)

[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communications)

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial communications)

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial communications)

[1696] Maintenance Word The bits reflect the status for the preventive maintenance events programmed in parameter group

23-1*

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the Analog I/O card.

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the Analog I/O card.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog I/O card.
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[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog I/O card.

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card.

[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card.

[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed-loop Controller 1

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 1

[2119] Ext. 1 Output [%] The value of the output from extended Closed-loop Controller 1

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed-loop Controller 2

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 2

[2139] Ext. 2 Output [%] The value of the output from extended Closed-loop Controller 2

[2157] Ext. 3 Reference [Unit] The value of the reference for extended Closed-loop Controller 3

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed-loop Controller 3

[2159] Ext. Output [%] The value of the output from extended Closed-loop Controller 3

[2230] No-Flow Power The calculated No-Flow Power for the actual operating speed

[2580] Cascade Status Status for the operation of the cascade controller

[2581] Pump Status Status for the operation of each individual pump controlled by the cascade controller

[2791] Cascade Reference Reference output for use with follower drives.

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity.

[2793] Cascade Option Status Readout parameter to show the status of the cascade system.

0-21  Display Line 1.2 Small

Option: Function:
Select a variable for display in line 1, middle position.

[1662] * Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-22  Display Line 1.3 Small

Option: Function:
Select a variable for display in line 1, right position.

[1614] * Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-23  Display Line 2 Large

Option: Function:
Select a variable for display in line 2.

[1615] * Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small

0-24  Display Line 3 Large

Option: Function:
[1652] * Feedback [Unit] The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

Select a variable for display in line 2.
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0-37  Display Text 1

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If it is to be displayed permanently, select Display Text 1 in

par. 0-20 Display Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3

Small, par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on

the LCP to change a character. Use the  and  buttons to move the cursor. When a character is

highlighted by the cursor, it can be changed. Use the  or  buttons on the LCP to change a

character. A character can be inserted by placing the cursor between two characters and pressing

 or .

0-38  Display Text 2

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the LCP to change a

character. Use the  and  buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing  or .

0-39  Display Text 3

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter, it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If it is to be displayed permanently, select Display Text 3 in

par. 0-20 Display Line 1.1 Small,par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small,

par. 0-23 Display Line 2 Large or par. 0-24 Display Line 3 Large. Use the  or  buttons on the

LCP to change a character. Use the  and  buttons to move the cursor. When a character is

highlighted by the cursor, this character can be changed. A character can be inserted by placing the

cursor between two characters and pressing  or .

0-70  Set Date and Time

Range: Function:
2000-01-01

00:00 –

2099-12-01

23:59 *

  [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

NOTE!

This parameter does not display the actual time. This can be read in par. 0-89.

The clock will not begin counting until a setting different from default has been

made.

0-71  Date Format

Option: Function:
[0] * YYYY-MM-DD Sets the date format to be used in the LCP.

[1] DD-MM-YYYY Sets the date format to be used in the LCP.

[2] MM/DD/YYYY Sets the date format to be used in the LCP.
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0-72  Time Format

Option: Function:
Sets the time format to be used in the LCP.

[0] * 24 h

[1] 12 h

0-74  DST/Summertime

Option: Function:
Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime

enter the start date and end date in par. 0-76 DST/Summertime Start and par. 0-77 DST/Summer-

time End.

[0] * OFF

[2] Manual

0-76  DST/Summertime Start

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST starts. The date is programmed in the format se-

lected in par. 0-71 Date Format.

0-77  DST/Summertime End

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST ends. The date is programmed in the format selected

in par. 0-71 Date Format.

8.2.3 General Settings, 1-0*

Define whether the adjustable frequency drive operates in open-loop or closed-loop.

1-00  Configuration Mode

Option: Function:
[0] * Open-loop Motor speed is determined by applying a speed reference or by setting desired speed when in Hand

Mode.

Open-loop is also used if the adjustable frequency drive is part of a closed-loop control system based

on an external PID controller providing a speed reference signal as output.

[3] Closed-loop Motor speed will be determined by a reference from the built-in PID controller varying the motor

speed as part of a closed-loop control process (e.g., constant pressure or flow). The PID controller

must be configured in par. 20-** or via the function set-ups accessed by pressing the [Quick Menu]

button.

NOTE!

This parameter cannot be changed when the motor is running.

NOTE!

When set for closed-loop, the commands reversing and start reversing will not reverse the direction of the motor.
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1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW]

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

NOTE!

This parameter cannot be adjusted while the motor is running.

1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection, etc.

NOTE!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NOTE!

This parameter cannot be changed while the motor is running.

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (Xh)) while the

motor is stationary.

[0] * Off No function
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[1] Enable complete AMA performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the adjustable frequency drive and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence,

the display will read: “Press [OK] to finish AMA”. After pressing the [OK] key, the adjustable frequency drive is ready for operation.

Note:

• For the best adaptation of the adjustable frequency drive, run AMA on a cold motor

• AMA cannot be performed while the motor is running.

NOTE!

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on the motor power rating.

NOTE!

Avoid generating external torque during AMA

NOTE!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced

motor parameters, will return to the default setting.

This parameter cannot be adjusted while the motor is running.

NOTE!

Full AMA should be run without filter only while reduced AMA should be run with filter.

See section: Application Examples > Automatic Motor Adaptation in the Design Guide.

8.2.4 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-02  Minimum Reference

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by adding all

references together. The Minimum Reference value and unit matches the configuration choice made

in par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NOTE!

This parameter is used in open-loop only.
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3-03  Maximum Reference

Range: Function:
50.000 Ref-

erenceFeed-

backUnit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the maximum acceptable value for the remote reference. The Maximum Reference value and

unit matches the configuration choice made in par. 1-00 Configuration Mode and par. 20-12 Ref-

erence/Feedback Unit, respectively.

NOTE!

If operating with par. 1-00, Configuration Mode set for Closed-loop [3], par.

20-14, Maximum Reference/Feedb. must be used.

3-10  Preset Reference
Array [8]

Range: Function:
0.00 %*   [-100.00 - 100.00 %]

3-41  Ramp 1 Ramp-up Time

Range: Function:
10.00 s*   [1.00 - 3600.00 s]

3-42  Ramp 1 Ramp-down Time

Range: Function:
20.00 s*   [1.00 - 3600.00 s]
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3-84   Initial Ramp Time

Range: Function:
0 s*   [0–60 s] Enter the initial ramp-up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub-

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from zero speed to Motor Speed Low Limit.

3-85  Check Valve Ramp Time

Range: Function:
0 s*   [0–60 s] In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87.

3-86  Check Valve Ramp End Speed [RPM]

Range: Function:
0 [RPM]*   [0 – Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed

and the Check Valve no longer shall be active.
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3-87  Check Valve Ramp End Speed [Hz]

Range: Function:
0 [Hz]*   [0 – Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be

active.

3-88  Final Ramp Time

Range: Function:
0 [s]*   [0 – 60 [s]] Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from Motor Speed Low Limit to zero speed.

8.2.5 4-** Limits and Warnings 

Parameter group for configuring limits and warnings.

4-11  Motor Speed Low Limit [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par. 4-13 Motor Speed High Limit [RPM].

4-13  Motor Speed High Limit [RPM]

Range: Function:
1500. RPM*   [par. 4-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or

par. 4-12 Motor Speed Low Limit [Hz] will be displayed, depending on other parameters in the main

menu, and depending on default settings dependant on global location.
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NOTE!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

NOTE!

Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set

in par. 4-13 Motor Speed High Limit [RPM].

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital input and output.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.

8.2.7 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the adjustable frequency drive. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All
Coast and reset inverse [3] All
DC brake inverse [5] All
Stop inverse [6] All
External interlock [7] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Slow [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Pulse input [32] term 29, 33
Ramp bit 0 [34] All
Line failure inverse [36] All
Run Permissive [52]
Hand start [53]
Auto-start [54]
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
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Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Sleep Mode [66]  
Reset Maintenance Word [78]
Lead Pump Start [120]  
Lead Pump Alternation [121]
Pump 1 Interlock [130]  
Pump 2 Interlock [131]
Pump 3 Interlock [132]  

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to terminal.

[1] Reset Resets adjustable frequency drive after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse Leaves motor in free mode. Logic ‘0’ => coasting stop.

(Default Digital input 27): Coasting stop, inverted input (NC).

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC).

Leaves motor in free mode and resets the adjustable frequency drive. Logic ‘0’ => coasting stop

and reset.

[5] DC brake inverse Inverted input for DC braking (NC).

Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03.

The function is only active when the value in par. 2-02 is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52).

NOTE!

When the adjustable frequency drive is at the torque limit and has received a

stop command, it may not stop by itself. To ensure that the adjustable frequency

drive stops, configure a digital output to Torque limit & stop [27] and connect

this digital output to a digital input that is configured as coast.

[7] External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message ’ex-

ternal fault’ on the display when the terminal which is programmed for Coast Inverse is logic ‘0’.

The alarm message will also be active via digital outputs and relay outputs, if programmed for

External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for

the External Interlock has been removed. A delay can be programmed in par. 22-00, External In-

terlock Time. After applying a signal to the input, the reaction described above will be delayed with

the time set in par. 22-00.

[8] Start Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

(Default Digital input 18)

[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated

[10] Reversing Changes direction of motor shaft rotation. Select Logic ‘1’ to reverse. The reversing signal only

changes the direction of rotation. It does not activate the start function. Select both directions in

par. 4-10 Motor Speed Direction.

(Default Digital input 19).

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[14] Jog Used for activating jog speed. See par. 3-11.
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(Default Digital input 29)

[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/

preset [1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of

the eight preset references is active.

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below.

[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below.

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below.

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up

and Slow to be used. If Speed up/down is used, the speed change always follows ramp 2 (par. 3-51

and 3-52) in the range 0 - par. 3-03 Maximum Reference.

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con-

dition for Speed up and Slow to be used. If Speed up/down is used, the speed change always follows

ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency.

NOTE!

When Freeze output is active, the adjustable frequency drive cannot be stopped

via a low ‘start [13]’ signal. Stop the adjustable frequency drive via a terminal

programmed for Coasting inverse [2] or Coast and reset, inverse [3].

[21] Speed up For digital control of the up/down speed is desired (motor potentiometer). Activate this function by

selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400

msec., the resulting reference will be increased by 0.1%. If Speed up is activated for more than 400

msec., the resulting reference will ramp according to Ramp 1 in par. 3-41.

[22] Slow Same as Speed up [21].

[23] Set-up select bit 0 Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 Same as Set-up select bit 0 [23].

(Default Digital input 32)

[32] Pulse input Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in

par. group 5-5*.

[34] Ramp bit 0 Select which ramp to use. Logic “0” will select ramp 1 while logic “1” will select ramp 2.

[36] Line failure inverse Activates par. 14-10 Line Failure. Line failure inverse is active in the Logic “0” situation.

[52] Run Permissive The input terminal, for which the Run permissive has been programmed must be logic “1” before a

start command can be accepted. Run permissive has a logic ‘AND’ function related to the terminal

which is programmed for START [8], Jog [14] or Freeze Output [20], which means that in order to

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on

multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function

to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output

[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run

Permissive.

[53] Hand start A signal applied will put the adjustable frequency drive into hand mode as if button Hand On on the

LCP has been pressed and a normal stop command will be overridden. If disconnecting the signal,

the motor will stop. To make any other start commands valid, another digital input must be assigned

to Auto-Start and a signal applied to this. The Hand On and Auto On buttons on the LCP has no
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impact. The Off button on the LCP will override Hand Start and Auto-Start. Press either the Hand

On or Auto On button to make Hand Start and Auto-Start active again. If no signal on neither Hand

Start nor Auto-Start, the motor will stop regardless of any normal Start command applied. If signal

applied to both Hand Start and Auto-Start, the function will be Auto-Start. If pressing the Off button

on the LCP, the motor will stop regardless of signals on Hand Start and Auto-Start.

[54] Auto-start A signal applied will put the adjustable frequency drive into auto mode as if the LCP button Auto

On has been pressed. See also Hand Start [53]

[55] DigiPot Increase Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[56] DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[57] DigiPot Clear Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (down) (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (up) (Terminal 29 and 33 only) Input for increment counting in the SLC counter.

[64] Counter B (down) (Terminal 29 and 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[66] Sleep Mode Forces adjustable frequency drive into sleep mode (see par. 22-4*, Sleep Mode). Reacts on the

rising edge of signal applied!

[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0.

The below setting options are all related to the cascade controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

[120] Lead Pump Start Starts/stops the lead pump (controlled by the adjustable frequency drive). A start requires that also

a System Start signal has been applied, e.g., to one of the digital inputs set for Start [8]!

[121] Lead Pump Alternation Forces alternation of the lead pump in a cascade controller. Lead Pump Alternation, par. 25-50,

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par.

25-51, can be set to any of the four options.

[130 - 138] Pump1 Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to No [0], then

Pump1 refers to the pump controlled by relay RELAY1 etc. If set to Yes [1], Pump1 refers to the

pump controlled by the adjustable frequency drive only (without any of the built-in relays involved)

and Pump2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be

interlocked in the basic cascade controller.

See below table:

Setting in Par. 5-1* Setting in Par. 25-06

[0] No [1] Yes

[130] Pump1 Interlock Controlled by RELAY1

(only if not lead pump)

Adjustable frequency drive

controlled

(cannot be interlocked)

[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1

[132] Pump3 Interlock Controlled by RELAY3 Controlled by RELAY2

[133] Pump4 Interlock Controlled by RELAY4 Controlled by RELAY3

[134] Pump5 Interlock Controlled by RELAY5 Controlled by RELAY4

[135] Pump6 Interlock Controlled by RELAY6 Controlled by RELAY5

[136] Pump7 Interlock Controlled by RELAY7 Controlled by RELAY6

[137] Pump8 Interlock Controlled by RELAY8 Controlled by RELAY7

[138] Pump9 Interlock Controlled by RELAY9 Controlled by RELAY8
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5-13  Terminal 29 Digital Input

Option: Function:
[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-14  Terminal 32 Digital Input
Same options and functions as par. 5-1*, except for Pulse input.

Option: Function:
[0] * No operation

5-15  Terminal 33 Digital Input
Same options and functions as par. 5-1* Digital Inputs.

Option: Function:
[0] * No operation

5-30  Terminal 27 Digital Output

Option: Function:
Same options and functions as par. 5-3*.

[0] * No operation

5-40  Function Relay

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Select options to define the function of the relays.

The selection of each mechanical relay is realized in an array parameter.

[0] * No Operation

[1] Control Ready

[2] Drive Ready

[3] Drive Ready/Remote

[4] Stand-by/No Warning

[5] Running

[6] Running/No Warning

[8] Run on Ref./No Warning

[9] Alarm

[10] Alarm or Warning

[11] At Torque Limit

[12] Out of Current Range

[13] Below Current, low

[14] Above Current, high

[15] Out of Speed Range

[16] Below Speed, low

[17] Above Speed, high

[18] Out of Feedb. Range

[19] Below Feedback, low

[20] Above Feedback, high

[21] Thermal Warning
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[25] Reverse

[26] Bus OK

[27] Torque Limit & Stop

[28] Brake, No Warning

[29] Brake Ready, No Fault

[30] Brake Fault (IGBT)

[35] External Interlock

[36] Control Word Bit 11

[37] Control Word Bit 12

[40] Out of Ref. Range

[41] Below Reference, low

[42] Above Ref. high

[45] Bus ctrl

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic Rule 0

[71] Logic Rule 1

[72] Logic Rule 2

[73] Logic Rule 3

[74] Logic Rule 4

[75] Logic Rule 5

[80] SL Digital Output A

[81] SL Digital Output B

[82] SL Digital Output C

[83] SL Digital Output D

[84] SL Digital Output E

[85] SL Digital Output F

[160] No Alarm

[161] Running Reverse

[165] Local Ref. Active

[166] Remote Ref. Active

[167] Start Cmd. Active

[168] Drive in Hand Mode

[169] Drive in Auto Mode

[180] Clock Fault

[181] Prev. Maintenance

[190] No-Flow
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[191] Dry Pump

[192] End of Curve

[193] Sleep Mode

[194] Broken Belt

[195] Bypass Valve Control

[199] Pipe Filling

[211] Cascade Pump1

[212] Cascade Pump2

[213] Cascade Pump3

[223] Alarm, Trip Locked

[224] Bypass Mode Active

5-53  Term. 29 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see

also par. 5-58 Term. 33 High Ref./Feedb. Value.

8.2.8 6-** Analog In/Out

Parameter group for configuring the analog input and output.

6-00  Live Zero Timeout Time

Range: Function:
10 s*   [1 - 99 s] Enter the Live Zero Timeout time period. Live Zero Timeout Time is active for analog inputs, i.e.,

terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par. 6-00 Live Zero

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated.
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6-01  Live Zero Timeout Function

Option: Function:
Select the timeout function. The function set in par. 6-01 Live Zero Timeout Function will be acti-

vated if the input signal on terminal 53 or 54 is below 50% of the value in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time.

If several timeouts occur simultaneously, the adjustable frequency drive prioritizes the timeout

functions as follows:

1. par. 6-01 Live Zero Timeout Function

2. par. 8-04 Control Timeout Function

The output frequency of the adjustable frequency drive can be:

• [1] frozen at the present value

• [2] overruled to stop

• [3] overruled to jog speed

• [4] overruled to max. speed

• [5] overruled to stop with subsequent trip

[0] * Off

[1] Freeze output

[2] Stop

[3] Jogging

[4] Max. speed

[5] Stop and trip

6-10  Terminal 53 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value set in par. 6-14 Terminal 53 Low Ref./Feedb. Value.

6-11  Terminal 53 High Voltage

Range: Function:
10.00 V*   [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.
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6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:
50.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current.

6-20  Terminal 54 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value, set in par. 6-24 Terminal 54 Low Ref./Feedb. Value.

6-21  Terminal 54 High Voltage

Range: Function:
10.00 V*   [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current value set in

par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current.

6-25  Terminal 54 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50  Terminal 42 Output

Option: Function:
Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre-

sponds to Imax.

[0] * No operation

[100] Output frequency : 0–100 Hz, (0–20 mA)

[101] Reference : Minimum reference - Maximum reference, (0–20 mA)

[102] Feedback : -200% to +200% of par. 20-14, (0–20 mA)

[103] Motor current : 0 - Inverter Max. Current (par. 16-37), (0–20 mA)

[104] Torque rel to limit : 0 - Torque limit (par. 4-16), (0–20 mA)

[105] Torq relate to rated : 0 - Motor rated torque, (0–20 mA)

[106] Power : 0 - Motor rated power, (0–20 mA)

[107] * Speed : 0 - Speed High Limit (par. 4-13 and par. 4-14), (0–20 mA)

[113] Ext. Closed-loop 1 : 0–100%, (0–20 mA)
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[114] Ext. Closed-loop 2 : 0–100%, (0–20 mA)

[115] Ext. Closed-loop 3 : 0–100%, (0–20 mA)

[130] Output freq. 4-20mA : 0–100 Hz

[131] Reference 4-20mA : Minimum Reference - Maximum Reference

[132] Feedback 4-20mA : -200% to +200% of par. 20-14 Maximum Reference/Feedb.

[133] Motor cur. 4-20mA : 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current)

[134] Torq.% lim 4-20 mA : 0 - Torque limit (par. 4-16)

[135] Torq.% nom 4-20 mA : 0 - Motor rated torque

[136] Power 4-20mA : 0 - Motor rated power

[137] Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14)

[139] Bus ctrl. : 0–100%, (0–20 mA)

[140] Bus ctrl. 4-20 mA : 0 - 100%

[141] Bus ctrl t.o. : 0–100%, (0–20 mA)

[142] Bus ctrl 4-20mA t.o. : 0 - 100%

[143] Ext. Closed-loop 1 4-20 mA : 0 - 100%

[144] Ext. Closed-loop 2 4-20 mA : 0 - 100%

[145] Ext. Closed-loop 3 4-20 mA : 0 - 100%

NOTE!

Values for setting the minimum reference are found in open-loop par. 3-02 Minimum Reference and for closed-loop par. 20-13 Minimum Reference/

Feedb. - values for maximum reference for open-loop are found in par. 3-03 Maximum Reference and for closed-loop par. 20-14 Maximum Reference/

Feedb..

6-51  Terminal 42 Output Min Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %]
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6-52  Terminal 42 Output Max Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %]

EXAMPLE 1:

Variable value= OUTPUT FREQUENCY, range = 0–100 Hz

Range needed for output = 0–50 Hz

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50%

�
�
�
�
�
�
�
�
��
�

EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed for output= 0–100%

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50%

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75%

�
�
�
�
�
�
�
�
	�
�
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EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - Max ref

Range needed for output= Min ref (0%) - Max ref (100%), 0–10 mA

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200%

(20 mA / 10 mA x 100%=200%).

�
�
�
�
�
�
�
�
	�
�

8.2.9 Drive Closed-loop, 20-**

This parameter group is used for configuring the closed-loop PID controller, which controls the output frequency of the adjustable frequency drive.

20-12  Reference/Feedback Unit

Option: Function:
[0] None

[1] * %

[5] PPM

[10] 1/min

[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m
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[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG

[173] ft WG

[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the

PID controller will use for controlling the output frequency of the adjustable frequency drive.

20-21  Setpoint 1

Range: Function:
0.000 Proc-

essCtrlU-

nit*

  [-999999.999 - 999999.999 Proc-

essCtrlUnit]

Setpoint 1 is used in closed-loop mode to enter a setpoint reference that is used by the adjustable

frequency drive’s PID controller. See the description of par. 20-20 Feedback Function.

NOTE!

Setpoint reference entered here is added to any other references that are enabled

(see par. group 3-1*).
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20-81  PID Normal/Inverse Control

Option: Function:
[0] * Normal

[1] Inverse Normal [0] causes the adjustable frequency drive’s output frequency to decrease when the feedback

is greater than the setpoint reference. This is common for pressure-controlled supply fan and pump

applications.

Inverse [1] causes the adjustable frequency drive’s output frequency to increase when the feedback

is greater than the setpoint reference.

20-82  PID Start Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] When the adjustable frequency drive is first started, it initially ramps up to this output speed in

open-loop mode, following the active ramp-up time. When the output speed programmed here is

reached, the adjustable frequency drive will automatically switch to closed-loop mode and the PID

controller will begin to function. This is useful in applications in which the driven load must first

quickly accelerate to a minimum speed when it is started.

NOTE!

This parameter will only be visible if par. 0-02 Motor Speed Unit is set to [0], RPM.

20-93  PID Proportional Gain

Range: Function:
0.50 N/A*   [0.00 - 10.00 N/A]

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb., the PID controller will try to change the output speed

equal to what is set in par. 4-13 Motor Speed High Limit [RPM]/par. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting.

The proportional band (error causing output to change from 0–100%) can be calculated by means of the formula:

( 1
Proportional Gain ) × (Max  Reference)

NOTE!

Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*.

20-94  PID Integral Time

Range: Function:
20.00 s*   [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long

as there is a deviation between the reference/setpoint and feedback signals. The contribution is

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero.

Quick response on any deviation is obtained when the integral time is set to a low value. Setting it

too low, however, may cause the control to become unstable.

The value set is the time needed for the integrator to add the same contribution as the proportional

part for a certain deviation.

If the value is set to 10,000, the controller will act as a pure proportional controller with a P-band

based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output

from the proportional controller will be 0.
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8.2.10 22-** Miscellaneous

This group contains parameters used for monitoring water/wastewater applications.

22-20  Low Power Auto Set-up

Option: Function:
When set for Enabled, an auto set-up sequence is activated, automatically setting speed to approx.

50% and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor

Speed High Limit [Hz]). At those two speeds, the power consumption is automatically measured

and stored.

Before enabling Auto Set-up:

1. Close valve(s) in order to create a no-flow condition

2. The adjustable frequency drive must be set for open-loop (par. 1-00 Configuration

Mode).

Note that it is important also to set par. 1-03 Torque Characteristics.

[0] * OFF

[1] Enabled

NOTE!

Auto set-up must be done when the system has reached normal operating temperature!

NOTE!

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit [Hz] is set to the max. operational

speed of the motor!

It is important to do the auto set-up before configuring the integrated PI controller as settings will be reset when changing from closed

to open-loop in par. 1-00 Configuration Mode.

NOTE!

Carry out the tuning with the same settings in par. 1-03 Torque Characteristics, as for operation after the tuning.

22-21  Low Power Detection

Option: Function:
[0] * Disabled

[1] Enabled If selecting Enabled, the low power detection commissioning must be carried out in order to set the

parameters in group 22-3* for proper operation!

22-22  Low Speed Detection

Option: Function:
[0] * Disabled

[1] Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz].
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22-23  No-Flow Function

Option: Function:
Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos-

sible).

[0] * OFF

[1] Sleep Mode

[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[3] Alarm The adjustable frequency drive trips and the motor stays stopped until reset.

22-24  No-Flow Delay

Range: Function:
10 s*   [1 - 600 s] Set the time. Low Power/Low Speed must remain detected to activate signal for actions. If detection

disappears before the timer runs out, the timer will be reset.

22-26  Dry Pump Function

Option: Function:
Low Power Detection must be Enabled (par. 22-21 Low Power Detection) and commissioned (using

either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in

order to use Dry Pump Detection.

[0] * OFF

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[2] Alarm The adjustable frequency drive trips and the motor stays stopped until reset.

22-27  Dry Pump Delay

Range: Function:
10 s*   [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm

22-30  No-Flow Power

Range: Function:
0.00 kW*   [0.00 - 0.00 kW] Readout of calculated no-flow power at actual speed. If power drops to the display value, the ad-

justable frequency drive will consider the condition as a no-flow situation.

22-31  Power Correction Factor

Range: Function:
100 %*   [1 - 400 %] Make corrections to the calculated power at par. 22-30 No-Flow Power.

If No Flow is detected when it should not be detected, the setting should be decreased. However,

if No Flow is not detected when it should be detected, the setting should be increased to above

100%.

22-32  Low Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 22-36 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed to the 50% level.

This function is used for storing values needed to tune No-flow Detection.
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22-33  Low Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 22-37 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed to the 50% level.

The function is used for storing values needed to tune No-flow Detection.

22-34  Low Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption to 50% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-35  Low Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption to 50% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-36  High Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No-flow Detection.

22-37  High Speed [Hz]

Range: Function:
0.0 Hz*   [0.0 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No-flow Detection.

22-38  High Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption to 85% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-39  High Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption to 85% speed level.

This function is used for storing values needed to tune No-flow Detection.

22-40  Minimum Run Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or bus)

before entering sleep mode.
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22-41  Minimum Sleep Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum time for staying in sleep mode. This will override any wake-up conditions.

22-42  Wake-up Speed [RPM]

Range: Function:
0 RPM*   [par. 4-11 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied

by an external controller.

Set the reference speed at which sleep mode should be canceled.

22-43  Wake-up Speed [Hz]

Range: Function:
0 Hz*   [par. 4-12 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Only to be used if par. 1-00 Configuration Mode is set for open-loop and speed reference is applied

by an external controller controlling the pressure.

Set the reference speed at which sleep mode should be cancelled.

22-44  Wake-up Ref./FB Difference

Range: Function:
10%*   [0-100%] Only to be used if par. 1-00, Configuration Mode, is set for closed-loop and the integrated PI con-

troller is used for controlling the pressure.

Set the pressure drop allowed as a percentage of the setpoint for the pressure (Pset) before can-

celing sleep mode.

NOTE!

If used in application where the integrated PI controller is set for inverse control

in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-

tomatically be added.

22-45  Setpoint Boost

Range: Function:
0 %*   [-100 - 100 %] Only to be used if par. 1-00 Configuration Mode, is set for closed-loop and the integrated PI con-

troller is used. For example, in systems with constant pressure control, it is advantageous to increase

the system pressure before the motor is stopped. This will extend the time during which the motor

is stopped and help to avoid frequent start/stop.

Set the desired overpressure/temperature as a percentage of the setpoint for the pressure (Pset)/

temperature before entering sleep mode.

If set at 5%, the boost pressure will be Pset*1.05. The negative values can be used, for example,

for cooling tower control, where a negative change is needed.

22-46  Maximum Boost Time

Range: Function:
60 s*   [0 - 600 s] Only to be used if par. 1-00 Configuration Mode is set for closed-loop and the integrated PI controller

is used for controlling the pressure.

Set the maximum time for which boost mode will be allowed. If the set time is exceeded, sleep

mode will be entered and will not wait for the set boost pressure to be reached.
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22-50  End of Curve Function

Option: Function:
[0] * OFF End of Curve monitoring not active.

[1] Warning A warning is issued in the display [W94].

[2] Alarm An alarm is issued and the adjustable frequency drive trips. A message [A94] appears in the display.

NOTE!

Automatic restart will reset the alarm and start the system again.

22-51  End of Curve Delay

Range: Function:
10 s*   [0 - 600 s] When an end of curve condition is detected, a timer is activated. When the time set in this parameter

expires and the End of Curve condition has been steady in the entire period, the function set in

par. 22-50 End of Curve Function will be activated. If the condition disappears before the timer

expires, the timer will be reset.

22-80  Flow Compensation

Option: Function:
[0] * Disabled [0] Disabled: Setpoint compensation not active.

[1] Enabled [1] Enabled: Setpoint compensation is active. Enabling this parameter allows the Flow Compensated

Setpoint operation.

22-81  Square-linear Curve Approximation

Range: Function:
100 %*   [0 - 100 %] Example 1:

Adjustment of this parameter allows the shape of the control curve to be adjusted.

0 = Linear

100% = Ideal shape (theoretical).

NOTE!

Please note: Not visible when running in cascade.
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22-82  Work Point Calculation

Option: Function:
Example 1: Speed at System Design Working Point is known:

From the data sheet showing characteristics for the specific equipment at different speeds, simply

reading across from the HDESIGN point and the QDESIGN point allows us to find point A, which is the

system design working point. The pump characteristics at this point should be identified and the

associated speed programmed. Closing the valves and adjusting the speed until HMIN has been

achieved allows the speed at the no flow point to be identified.

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control

curve to be adjusted infinitely.

Example 2:

Speed at System Design Working Point is not known: Where the Speed at System Design Working

Point is unknown, another reference point on the control curve needs to be determined by means

of the data sheet. By looking at the curve for the rated speed and plotting the design pressure

(HDESIGN, Point C), the flow at that pressure QRATED can be determined. Similarly, by plotting the

design flow (QDESIGN, Point D), the pressure HD at that flow can be determined. Knowing these two

points on the pump curve, along with HMIN described above, allows the adjustable frequency drive

to calculate the reference point B and thus to plot the control curve that will also include the system

design working point A.

[0] * Disabled Disabled [0]: Work Point Calculation not active. To be used if speed at design point is known (see

table above).

[1] Enabled Enabled [1]: Work Point Calculation is active. Enabling this parameter allows the calculation of the

unknown System Design Working Point at 50/60 Hz speed, from the input data set in
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par. 22-83 Speed at No-Flow [RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No-

Flow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and

par. 22-90 Flow at Rated Speed.

22-83  Speed at No-Flow [RPM]

Range: Function:
300. RPM*   [0 - par. 22-85 RPM] Resolution 1 RPM.

The speed of the motor at which the flow is zero and the minimum pressure HMIN is achieved should

be entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No-

Flow [Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit, then par. 22-85 Speed

at Design Point [RPM] should also be used. Closing the valves and reducing the speed until minimum

pressure HMIN is achieved will determine this value.

22-84  Speed at No-Flow [Hz]

Range: Function:
50.0 Hz*   [0.0 - par. 22-86 Hz] Resolution 0.033 Hz.

The speed of the motor at which flow has effectively stopped and minimum pressure HMIN is achieved

should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed

at No-Flow [RPM]. If it has been decided to use Hz in par. 0-02 Motor Speed Unit, then

par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the

speed until minimum pressure HMIN is achieved will determine this value.

22-85  Speed at Design Point [RPM]

Range: Function:
1500. RPM*   [par. 22-83 - 60000. RPM] Resolution 1 RPM.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the system design working point is achieved should be entered here in RPM. Alternatively,

the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to

use RPM in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be

used.

22-86  Speed at Design Point [Hz]

Range: Function:
50/60.0

Hz*

  [par. 22-84 - par. 4-19 Hz] Resolution 0.033 Hz.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the system design working point is achieved should be entered here in Hz. Alternatively, the

speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to

use Hz in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be used.

22-87  Pressure at No-Flow Speed

Range: Function:
0.000 N/A*   [0.000 - par. 22-88 N/A] Enter the pressure HMIN corresponding to Speed at No Flow in Reference/Feedback Units.

22-88  Pressure at Rated Speed

Range: Function:
999999.999

N/A*

  [par. 22-87 - 999999.999 N/A] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This

value can be defined using the pump datasheet.
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22-90  Flow at Rated Speed

Range: Function:
0.000 N/A*   [0.000 - 999999.999 N/A] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump

datasheet.

8.2.11 23-0* Timed Actions 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g., different references for working hours / non-working hours. Up

to 10 Timed Actions can be programmed in the adjustable frequency drive. The Timed Action number is selected from the list when entering parameter

group 23-0* from the LCP. par. 23-00 ON Time – par. 23-04 Occurrence then refer to the selected Timed Action number. Each timed action is divided

into an ON time and an OFF time, in which two different actions may be performed.

The actions programmed in timed actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller,

according to merge rules set up in 8-5*, digital/bus.

NOTE!

The clock (parameter group 0-7*) must be correctly programmed for timed actions to function correctly.

NOTE!

When mounting an Analog I/O MCB109 option card, a battery backup of the date and time is included.

NOTE!

The PC-based configuration tool MCT 10 includes a special guide for easy programming of timed actions.

23-00  ON Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the ON time for the timed action.

NOTE!

The adjustable frequency drive has no backup of the clock function and the set

date/time will reset to default (2000-01-01 00:00) after a power-down unless a

Real Time Clock module with backup is installed. In par. 0-79 Clock Fault, it is

possible to program a warning for cases when the clock has not been set properly,

e.g., after a power-down.

23-01  ON Action
Arra [10]

Option: Function:
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options.

[0] * DISABLED

[1] No action
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[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] Dcstop

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7
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NOTE!

For choices [32] - [43], see also par. group 5-3*, Digital Outputs and 5-4*, Relays.

23-02  OFF Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the OFF time for the timed action.

NOTE!

The adjustable frequency drive has no backup of the clock function and the set

date/time will reset to default (2000-01-01 00:00) after a power-down unless a

Real Time Clock module with backup is installed. In par. 0-79 Clock Fault, it is

possible to program a warning for cases when the clock has not been set properly,

e.g., after a power-down.

23-03  OFF Action
Array [10]

Option: Function:
Select the action during OFF Time. See par. 13-52 SL Controller Action for descriptions of the op-

tions.

[0] * DISABLED

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] Dcstop

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2
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[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7

23-04  Occurrence
Array [10]

Option: Function:
Select the day(s) to which the timed action applies. Specify working/non-working days in

par. 0-81 Working Days, par. 0-82 Additional Working Days and par. 0-83 Additional Non-Working

Days.

[0] * All days

[1] Working days

[2] Non-working days

[3] Monday

[4] Tuesday

[5] Wednesday

[6] Thursday

[7] Friday

[8] Saturday

[9] Sunday

8.2.12 Water Application Functions, 29-**

The group contains parameters used for monitoring water/wastewater applications.

29-00  Pipe Fill Enable

Option: Function:
[0] * Disabled Select Enabled to fill pipes at a user-specified rate.

[1] Enabled Select Enabled to fill pipes with a user specified rate.
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29-01  Pipe Fill Speed [RPM]

Range: Function:
Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-02  Pipe Fill Speed [Hz]

Range: Function:
Motor

Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-03  Pipe Fill Time

Range: Function:
0 s*   [0–3600 s] Set the specified time for pipe filling of horizontal pipe systems.

29-04  Pipe Fill Rate

Range: Function:
0.001 units/

s*

  [0.001–999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/

second. This function is used for filling vertical pipe systems but will be active when the filling time

has expired, no matter what, until the pipe fill setpoint set in par. 29-05 is reached.

29-05  Filled Setpoint

Range: Function:
0 s*   [0–999999,999 s] Specifies the filled setpoint at which the pipe fill function will be disabled and the PID controller will

take control. This function can be used both for horizontal and vertical pipe systems.
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8.3 Parameter Options

8.3.1 Default Settings 

Changes during operation:

“TRUE” means that the parameter can be changed while the adjustable frequency drive is in operation, and “FALSE” means that the adjustable frequency

drive must be stopped before a change can be made.

4 set-up:

'All set-up': the parameter can be set individually in each of the four set-ups, i. e., one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

SR:

Size related

N/A:

No default value available.

Conversion index:

This number refers to a conversion figure used when writing or reading by means of an adjustable frequency drive.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 Boolean variables V2
54 Time difference w/o date TimD
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9 Troubleshooting

9.1 Alarms and Warnings
A warning or an alarm is signaled by the relevant LED on the front of the adjustable frequency drive and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the adjustable frequency drive will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional serial communication bus.

4. By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive, see par. 14-20 Reset Mode in VLT

AQUA Drive Programming Guide

NOTE!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, means that the line power supply must be switched off before the alarm can be reset. After being

switched back on, the adjustable frequency drive is no longer blocked and may be reset as described above, once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can

be specified whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash on the adjustable frequency drive. Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
1 10 Volts low X
2 Live zero error (X) (X) 6-01
3 No motor (X) 1-80
4 Line phase loss (X) (X) (X) 14-12
5 DC link voltage high X
6 DC link voltage low X    
7 DC overvolt X X
8 DC undervolt X X   
9 Inverter overloaded X X
10 Motor ETR overtemperature (X) (X)  1-90
11 Motor thermistor overtemperature (X) (X) 1-90
12 Torque limit X X   
13 Overcurrent X X X
14 Ground fault X X X  
15 Hardware mismatch X X
16 Short Circuit  X X  
17 Control word timeout (X) (X) 8-04
23 Internal Fan Fault X    
24 External Fan Fault X 14-53
25 Brake resistor short-circuited X    
26 Brake resistor power limit (X) (X) 2-13
27 Brake chopper short-circuited X X   
28 Brake check (X) (X) 2-15
29 Drive overtemperature X X X  
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Soft-charge fault  X X  
34 Serial communication fault X X
35 Out of frequency ranges X X   
36 Line failure X X
37 Phase Imbalance X X   
39 Heatsink sensor X X
40 Overload of Digital Output Terminal 27 (X)   5-00, 5-01
41 Overload of Digital Output Terminal 29 (X) 5-00, 5-02
42 Overload of Digital Output On X30/6 (X)   5-32
42 Overload of Digital Output On X30/7 (X) 5-33
46 Pwr. card supply  X X  
47 24 V supply low X X X
48 1.8 V supply low  X X  
49 Speed limit X
50 AMA calibration failed  X   
51 AMA check Unom and Inom X
52 AMA low Inom  X   
53 AMA motor too big X
54 AMA motor too small  X   
55 AMA parameter out of range X
56 AMA interrupted by user  X   
57 AMA timeout X
58 AMA internal fault X X   
59 Current limit X
60 External Interlock X    
62 Output Frequency at Maximum Limit X
64 Voltage Limit X    
65 Control Board Overtemperature X X X
66 Heatsink Temperature Low X    
67 Option Configuration has Changed X
68 Safe Stop Activated  X1)

69 Pwr. Card Temp X X
70 Illegal FC configuration   X  
71 PTC 1 Safe Stop X X1)

72 Dangerous Failure   X1)

73 Safe Stop Auto Restart
76 Power Unit Set-up X    
79 Illegal PS config X X
80 Drive Initialized to Default Value  X   
91 Analog input 54 wrong settings X
92 NoFlow X X  22-2*
93 Dry Pump X X 22-2*
94 End of Curve X X  22-5*
95 Broken Belt X X 22-6*
96 Start Delayed X   22-7*
97 Stop Delayed X 22-7*
98 Clock Fault X   0-7*

Table 9.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
220 Overload Trip X
243 Brake IGBT X X
244 Heatsink temp X X X
245 Heatsink sensor  X X  
246 Pwr.card supply X X
247 Pwr.card temp  X X  
248 Illegal PS config X X
250 New spare part   X  
251 New Type Code X X

Table 9.2: Alarm/Warning code list

(X) Dependent on parameter

1) Cannot be auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The original event that caused an alarm cannot damage the adjustable frequency drive or cause dangerous conditions. A trip lock

is an action that occurs in conjunction with an alarm, which may cause damage to the adjustable frequency drive or connected parts. A trip lock situation

can only be reset by power cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red

Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word Warning Word Extended Status Word
0 00000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Ground Fault Ground Fault Start CW/CCW
3 00000008 8 Ctrl.Card Temp Ctrl.Card Temp Slow Down
4 00000010 16 Ctrl. Word TO Ctrl. Word TO Catch Up
5 00000020 32 Overcurrent Overcurrent Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over Motor Th Over Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld. Inverter Overld. Output Freq High
10 00000400 1024 DC undervolt DC undervolt Output Freq Low
11 00000800 2048 DC overvolt DC overvolt Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Soft-charge Fault DC Voltage High Braking
14 00004000 16384 Line ph. Loss Line ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK No Motor OVC Active
16 00010000 65536 Live Zero Error Live Zero Error  
17 00020000 131072 Internal Fault 10 V Low
18 00040000 262144 Brake Overload Brake Overload  
19 00080000 524288 U phase Loss Brake Resistor
20 00100000 1048576 V phase Loss Brake IGBT  
21 00200000 2097152 W phase Loss Speed Limit
22 00400000 4194304 Serial Communication

Fault
Serial Communication Fault  

23 00800000 8388608 24 V Supply Low 24V Supply Low
24 01000000 16777216 Line Failure Line Failure  
25 02000000 33554432 1.8 V Supply Low Current Limit
26 04000000 67108864 Brake Resistor Low Temp  
27 08000000 134217728 Brake IGBT Voltage Limit
28 10000000 268435456 Option Change Unused  
29 20000000 536870912 Drive Initialized Unused
30 40000000 1073741824 Safe Stop Unused  

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional serial communication bus for diagnosis. See also

par. 16-90 Alarm Word, par. 16-92 Warning Word and par. 16-94 Ext. Status Word.
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9.1.1 Fault Messages

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 .

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-

rent respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the adjustable frequency

drive.

WARNING/ALARM 4, Mains phs. loss:

A phase is missing on the supply side, or the line voltage imbalance is too

high.

This message also appears in case of a fault in the input rectifier on the

adjustable frequency drive.

Check the supply voltage and supply currents to the adjustable frequency

drive.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the overvoltage limit

of the control system. The adjustable frequency drive is still active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The adjustable frequency drive is still active.

WARNING/ALARM 7, DC overvoltage:

If the intermediate circuit voltage exceeds the limit, the adjustable fre-

quency drive trips after a time.

Possible corrections:

Select Over Voltage Control function in par. 2-17 Over-voltage

Control

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:

Voltage Range 3 x 200–240 V
AC

3 x 380–500 V
AC

3 x 550–600 V
AC

[VDC] [VDC] [VDC]
Undervoltage 185 373 532
Voltage warn-
ing low 205 410 585

Voltage warn-
ing high (w/o
brake - w/
brake)

390/405 810/840 943/965

Overvoltage 410 855 975
The voltages stated are the intermediate circuit voltage of the ad-
justable frequency drive with a tolerance of ± 5%. The correspond-
ing AC line voltage is the intermediate circuit voltage (DC link)
divided by 1.35.

WARNING/ALARM 8, DC undervoltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the adjustable frequency drive checks if 24

V backup supply is connected.

If no 24 V backup supply is connected, the adjustable frequency drive

trips after a given time depending on the unit.

To check whether the supply voltage matches the adjustable frequency

drive, see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The adjustable frequency drive is about to cut out because of an overload

(too high current for too long). The counter for electronic, thermal inver-

ter protection gives a warning at 98% and trips at 100%, while giving an

alarm. You cannot reset the adjustable frequency drive until the counter

is below 90%.

The fault is that the adjustable frequency drive is overloaded by more

than nominal current for too long.

WARNING/ALARM 10, Motor ETR overtemperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the adjustable frequency drive to give a

warning or an alarm when the counter reaches 100% in par. 1-90 Motor

Thermal Protection. The fault is that the motor is overloaded by more

than nominal current for too long. Make sure that the motor

par. 1-24 Motor Current is set correctly.

WARNING/ALARM 11, Motor thermistor overtemp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the adjustable frequency drive to give a warning or

an alarm in par. 1-90 Motor Thermal Protection. Check that the thermistor

is connected correctly between terminal 53 or 54 (analog voltage input)

and terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If a KTY sensor is used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Overcurrent:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the adjustable

frequency drive trips and issues an alarm. Turn off the adjustable fre-

quency drive and check if the motor shaft can be turned and if the motor

size matches the adjustable frequency drive.

ALARM 14, Ground fault:

There is a discharge from the output phases to ground, either in the cable

between the adjustable frequency drive and the motor or in the motor

itself.

Turn off the adjustable frequency drive and remove the ground fault.

ALARM 15, Incomplete hardware:

A fitted option is not handled by the present control board (hardware or

software).
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ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the adjustable frequency drive and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the adjustable frequency drive.

The warning will only be active when par. 8-04 Control Timeout Func-

tion is NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning

appears and the adjustable frequency drive ramps down to zero speed,

while giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.

WARNING 23, Internal fans:

External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The adjustable

frequency drive still works, but without the brake function. Turn off the

adjustable frequency drive and replace the brake resistor (see

par. 2-15 Brake Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

energy is higher than 90%. If Trip [2] has been selected in

par. 2-13 Brake Power Monitoring, the adjustable frequency drive cuts

out and issues this alarm, when the dissipated braking energy is higher

than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The adjustable

frequency drive is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the adjustable frequency drive and remove the brake resistor.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive overtemperature:

If the enclosure is IP00 or IP20/Nema1, the cut-out temperature of the

heatsink is 194°F [90°C]. If IP54 is used, the cut-out temperature is

176°F [80°C].

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the adjustable frequency drive and the motor is

missing.

Turn off the adjustable frequency drive and check motor phase W.

ALARM 33, Inrush fault:

Too many power-ups have occurred within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The serial communication bus on the communication option card is not

working.

WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the adjustable

frequency drive is lost and parameter 14-10 is NOT set to OFF. Possible

correction: check the fuses to the adjustable frequency drive

WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6:

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7:

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

contact your Danfoss supplier.
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ALARM 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par. 4-11 Motor Speed Low Limit

[RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.

ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistances Rs and Rr are increased. In most cases, however, this is

not critical.

WARNING/ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply

24 VDC to the terminal programmed for External Interlock and reset the

adjustable frequency drive (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par. 4-19 Max Output

Frequency

WARNING/ALARM/TRIP 65, Control Card Overtemperature:

Control card overtemperature: The cut-out temperature of the control

card is 176°F (80°C).

WARNING 66, Low Temp.:

The heatsink temperature is measured to be low. This could indicate that

the temperature sensor is defective and thus the fan speed is increased

to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC

to terminal 37, then send a reset signal (via Bus, Digital I/O or by pressing

[Reset]).

ALARM 69, Pwr. Card Temp:

Power card overtemperature

WARNING 76, Power Unit Set-up:

The required number of power units does not match the detected number

of active power units.

ALARM 70, Illegal Adjustable Frequency Drive Configuration:

Actual combination of control board and power board is illegal.

ALARM 90, Feedback Mon.:

ALARM 92, No-Flow:

A no load situation has been detected for the system. See parameter

group 22-2*.

ALARM 93, Dry Pump:

A no-flow situation and high speed indicates that the pump has run dry.

See parameter group 22-2*

ALARM 94, End of Curve:

Feedback stays lower than the setpoint, which may indicate a leakage in

the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:

Torque is below the torque level set for no load indicating a broken belt.

See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short cycle protection being

active. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor

and driven load. To reset press the "Off Reset" key. Then, to restart the

system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-

ted. Turn off the adjustable frequency drive as a fire precaution. Report

value indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink Temp:

Drive heatsink overtemperature: Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor. Report value indicates source of

alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range. Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card overtemperature. Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card. Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.
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ALARM 250, New Spare Part:

The power or switch mode power supply has been exchanged. The ad-

justable frequency drive type code must be restored in the EEPROM.

Select the correct type code in Par 14-23 according to the label on unit.

Remember to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The adjustable frequency drive has a new type code.

VLT  AQUA Drive
Instruction Manual 9 Troubleshooting
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the adjustable frequency drive trips if the temperature reaches 203°F ± 41°F [95°C ±

5°C]. An overload temperature cannot be reset until the temperature of the heatsink is below 158°F ± 9°F [70°C ± 5°C] (Guideline - these

temperatures may vary for different power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function to avoid it's heatsink reaching

203°F [95°C].

• The adjustable frequency drive is protected against short-circuits on motor terminals U, V, W.

• If a line phase is missing, the adjustable frequency drive trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the adjustable frequency drive trips if the intermediate circuit voltage is too low or

too high.

• The adjustable frequency drive is protected against ground faults on motor terminals U, V, W.

Line power supply (L1, L2, L3):

Supply voltage 200–240 V ±10%

Supply voltage 380–480 V ±10%

Supply voltage 525–600 V ±10%

Supply voltage 525–690 V ±10%

AC line voltage low / line drop-out:

During low AC line voltage or a line drop-out, the adjustable frequency drive continues until the intermediate circuit voltage drops below the minimum

stop level, which corresponds typically to 15% below the adjustable frequency drive's lowest rated supply voltage. Power-up and full torque cannot be

expected at AC line voltage lower than 10% below the adjustable frequency drive's lowest rated supply voltage.

Supply frequency 50/60 Hz +4/-6%

The adjustable frequency drive power supply is tested in accordance with IEC61000-4-28, 50 Hz +4/-6%.

Max. imbalance temporary between line phases 3.0% of rated supply voltage

True Power Factor ( )  0.9 nominal at rated load

Displacement Power Factor (cos ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups)  enclosure type A maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type B, C maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups)  enclosure type D, E, F maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum.

Motor output (U, V, W):

Output voltage 0–100% of supply voltage

Output frequency 0–1000 Hz*

Switching on output Unlimited

Ramp times 1–3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min.*

Starting torque maximum 135% up to 0.5 sec.*

Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to VLT AQUA Drive's nominal torque.

Cable lengths and cross-sections:

Max. motor cable length, shielded/armored VLT AQUA Drive: 492 ft [150 m]

Max. motor cable length, unshielded/unarmored VLT AQUA Drive: 984 ft [300 m]

Max. cross-section to motor, line power, load sharing and brake *

Maximum cross-section to control terminals, rigid wire 0.0023 in2 [1.5 mm2]/16 AWG (2 x 0.001122 in [0.75 mm2])

Maximum cross-section to control terminals, flexible cable 0.0016 in2 [1 mm2]/18 AWG

Maximum cross-section to control terminals, cable with enclosed core 0.0008 in2 [0.5 mm2]/20 AWG
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Minimum cross-section to control terminals 0.25 mm2

* See Line Power Supply tables for more information!

Control card, RS-485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PELV).

Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level : 0–+10 V (scaleable)

Input resistance, Ri approx. 10 k

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth : 200 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. resistor load to common at analog output 500 

Accuracy on analog output Max. error: 0.8% of full scale

Resolution on analog output 8 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 27 1), 29 1), 32, 33,

Logic PNP or NPN

Voltage level 0–24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN > 19 V DC
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Voltage level, logic '1' NPN < 14 V DC

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0–24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 k

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1% of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse inputs:

Programmable pulse inputs 2

Terminal number pulse 29, 33

Max. frequency at terminal, 29, 33 110 kHz (push-pull driven)

Max. frequency at terminal, 29, 33 5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

Pulse input accuracy (0.1–1 kHz) Max. error: 0.1% of full scale

Control card, 24 V DC output:

Terminal number 12, 13

Max. load : 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay outputs 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1 A

Relay 02 Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1 A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load  cos  0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA
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Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 part 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2 A

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V 0.5 V

Max. load 25 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz : +/- 0.003 Hz

System response time (terminals 18, 19, 27, 29, 32, 33) :  2 ms

Speed control range (open-loop) 1:100 of synchronous speed

Speed accuracy (open-loop) 30–4000 rpm: Maximum error of ±8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A IP 20/Chassis, IP 21kit/Type 1, IP55/Type12, IP 66

Enclosure type B1/B2 IP 21/Type 1, IP55/Type12, IP 66

Enclosure type B3/B4 IP20/Chassis

Enclosure type C1/C2 IP 21/Type 1, IP55/Type 12, IP66

Enclosure type C3/C4 IP20/Chassis

Enclosure type D1/D2/E1 IP21/Type 1, IP54/Type12

Enclosure type D3/D4/E2 IP00/Chassis

Enclosure kit available  enclosure type A IP21/TYPE 1/IP 4X top

Vibration test enclosure A/B/C 1.0 g

Vibration test enclosure D/E/F 0.7 g

Max. relative humidity 5%–95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 721-3-3), uncoated class 3C2

Aggressive environment (IEC 721-3-3), coated class 3C3

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 122°F [50°C]

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 32°F [0°C]

Minimum ambient temperature at reduced performance 14°F [-10°C]

Temperature during storage/transport -13°–+°149/°158°F [-25°–+65°/70°C]

Maximum altitude above sea level without derating 3280 ft [1000 m]

Maximum altitude above sea level with derating 9842 ft [3000 m]

Derating for high altitude, see section on special conditions.

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval : 5 ms

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug
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Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB connection is not galvanically isolated from protection ground. Only use an isolated laptop/PC as the connection to the USB

connector on an VLT AQUA Drive or an isolated USB cable/drive.
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10.2 Special Conditions

10.2.1 Purpose of Derating

Derating must be taken into account when using the adjustable frequency drive at low air pressure (high elevations), at low speeds, with long motor

cables, cables with a large cross-section or at high ambient temperature. The required action is described in this section.

10.2.2 Derating for Low Air Pressure 

The cooling capability of air is decreased at a lower air pressure.

At an altitude lower than 3,280 ft [1,000 m], no derating is necessary, but above 3,280 ft [1,000 m], the ambient temperature (TAMB) or max. output

current (Iout) should be derated in accordance with the diagram shown.

Figure 10.1: Derating of output current versus altitude at TAMB, MAX for frame sizes A, B and C. At altitudes above 6,600 feet [2 km], please

contact Danfoss regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to

read the graph, the situation at 6,600 ft [2 km] is elaborated. At a temperature of 113°F [45°C] (TAMB, MAX - 3.3 K), 91% of the rated output current is

available. At a temperature of 107°F [41.7°C], 100% of the rated output current is available.

Derating of output current versus altitude at TAMB, MAX for frame sizes D, E and F.
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10.2.3 Derating for Running at Low Speed 

When a motor is connected to an adjustable frequency drive, it is necessary to make sure that the cooling of the motor is adequate.

The level of heating depends on the load on the motor as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application, a motor may overheat at low speeds due to

less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling

(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the adjustable frequency drive limits the motor

size.

Variable (quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the

cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.

Maximum load for a standard motor at 104°F [40°C] driven by an adjustable frequency drive type VLT FCxxx

Legend: Typical torque at VT load Max torque with forced cooling Max torque

Note 1) Oversyncronous speed operation will result in the available motor torque decreasing inversely proportional to the increase in speed. This

must be considered during the design phase to avoid overloading the motor.

10.2.4 Automatic Adaptations to Ensure Performance  

The adjustable frequency drive constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low

motor speeds. As a response to a critical level, the adjustable frequency drive can adjust the switching frequency and / or change the switching pattern

in order to ensure the performance of the adjustable frequency drive. The capability to automatically reduce the output current extends the acceptable

operating conditions even further.
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START-UP / OPERATION
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PolyRex  0,6 1,0 2,0 3,0 4,0 5,4 6,6 8,4

Batch volym (dm3) 218 400 940 1229 1985 2698 3292 4317

SL 1- (mm) 80 80 80 80 80 80 80 100
SL 2 (mm) 200 250 250 250 250 250 250 300
SL 3+ (mm) 520 640 850 850 1080 1080 1300 1500

SL 4- (mm) 100 100 130 130 130 130 130 130
SL 5-- (mm) 80 80 110 110 110 110 110 110
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Page 1 of 15 Manual_Touch_display_22_GB.doc 

Start page powder 

Manual control mode/Automatically control 
To manually operate motor/valve press symbol, 0= not running and 1= running. 
Automatically mode displays only run mode 0 or 1.

Control mode switch, man/auto
Press switch to change control mode of preparation, see page 4. 

Alarm
Alarm indication. Flashing at alarm. 
To alarm page, see page 14. 

Settings
Press the settings button to enter settings/parameter page, see page 5. 

Dosing pump
Press the symbol of dosing pump to enter dosing pump page, see page 12. 

Agitator
Press the symbol of agitator propeller to enter agitator page, see page 7. 

Tank
Press the level displaying to enter tank page (displays tank level), see pages 10 and 11. 

Feeder
Press the symbol of powder feeder to enter powder feeder page, see page 8. 

Language
Press the symbol of the flag to change language (only available when main language is not 
English) see page 3. 
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Page 2 of 15 Manual_Touch_display_22_GB.doc 

Start page liquid 

Manual control mode/Automatically control 
To manually operate motor/valve press symbol, 0= not running and 1= running  
Automatically mode displays only run mode 0 or 1. 

Control mode switch, man/auto
Press switch to change control mode of preparation, see page 4. 

Alarm
Alarm indication. Flashing at alarm. 
To alarm page, see page 14. 

Settings
Press the settings button to enter parameter/settings page, see page 5. 

Dosing pump
Press the symbol of dosing pump to enter dosing pump page, see page 12. 

Agitator
Press the symbol of agitator propeller to enter agitator page, see page 7. 

Tank
Press the level displaying to enter tank page (displays tank level), see page 10 and 11. 

Liquid polymer pump
Press the symbol of pump to enter liquid polymer pump page, see page 9. 

Language
Press the symbol of the flag to change language (only available when main language is not 
English), see page 3. 
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Page 3 of 15 Manual_Touch_display_22_GB.doc 

Options

Transfer pump 
Instead of discharge valve.

Booster pump
For boosting up the pressure of the incoming water. 

Powder vacuum conveyor 
For dust free filling of polymer powder directly from the package. 

Language page 

To change language press the field. This option is only available when main language is not English. 

Back to start page. 
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Page 4 of 15 Manual_Touch_display_22_GB.doc 

Change of control mode

Press switch to change control mode.  
The mode that is running will not be displayed on this page, only on the start page. 

Back to start page. 
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Page 5 of 15 Manual_Touch_display_22_GB.doc 

Main parameter page

Page for setting of preparation parameters and displaying of preparation times. To change parameters press the 
number field. A keyboard (buttons 0-9) appears, use number buttons to set a new value and then press enter to 
confirm. Grey number fields are changeable and white number fields are only for display.   

Option:
Selection of polymer on unit with powder and liquid polymer, see page 6.

Set batch concentration. 

Set maturing time. 

Displaying of remaining maturing time.

Set batch size, can be set between xxxxx(min) – xxxxx(max) l

Back to start page.
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Option: Powder/Liquid 

Selection of polymer on unit with powder and liquid polymer. 
Confirm change of polymer. 
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Page 7 of 15 Manual_Touch_display_22_GB.doc 

Agitator in Preparation tank 

Running time of the agitator in preparation tank when the stop level has been reached. To change running time 
press the number field. The setting of 999 gives continuous running for the agitator. 

Back to start page. Reset of running hours. 
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Page 8 of 15 Manual_Touch_display_22_GB.doc 

Powder feeder 

To change parameters press the number field. A keyboard (buttons 0-9) appears, use number buttons to set a new 
value and then press enter to confirm. Grey number fields are changeable and white number fields are only for 
display. Take 3 – 5 successive samples and weigh them, calculate average weight of samples.

Set test time. 
Insert calculated weight from capacity test. 

The PLC automatically calculates capacity of feeder and 
dosing time on preparation batch. 

Start test is only available in manual control mode. 
Start/stop of capacity test.  

Displaying of remaining test time. 

Reset of the powder feeder running hours. 

Back to start page. 
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Page 9 of 15 Manual_Touch_display_22_GB.doc 

Liquid polymer pump 

To change parameters press the number field. A keyboard (buttons 0-9) appears, use number buttons to set a new 
value and then press enter to confirm. Grey number fields are changeable and white number fields are only for 
display.  Take 3 – 5 successive samples and quantity them, calculate average quantity of samples. 

Manufactory stated concentration (product as supplied).

Set test time. 
Insert calculated quantity from capacity test.  

The PLC automatically calculates capacity of pump and 
dosing time on preparation batch.

Start test is only available in manual control mode. 
Start/stop of capacity test. 

Displaying of remaining test time.

Reset of the powder feeder running hours. 

Back to start page.
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Preparation tank 

Displaying of operation and current levels in preparation tank. 

Back to start page. Option:
By transfer pump only. 
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Stock tank 

Display of operation and current levels in stock tank. 

Back to start page. 
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Page 12 of 15 Manual_Touch_display_22_GB.doc 

Capacity test dosing pump 

To change parameters press the number field. A keyboard (buttons 0-9) appears, use number buttons to set a new 
value and then press enter to confirm. Grey number fields are changeable and white number fields are only for 
display. 

Back to start page. 

Start capacity test. 
Display of remaining test 
time. Set test time. 

Calculated capacity of dosing pump. 
Calculates on test time and litres taken 
from stock tank. 

Reset the calculated capacity. 
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Alarm page
Display of alarms. 

Some alarms will disappear from alarm list when they are attended to, but some alarms need to reset by pressing 
the reset button.

Back to start page. 
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Alarm list Definition Notes
Motor breaker tripped This alarm indicates that motor 

protection for either the feeder or 
the agitator has been tripped. 
(Includes pump for liquid polymer
and transfer pump if these options 
are installed.) 

Low  pressure – water If the pressure of incoming water 
falls below 2 bars, an alarm is 
activated and mixing stops. 

- Check that the ball valve for incoming 
water is fully open. 
- Check the water pressure. (If a fall in water 
pressure is only temporary, mixing will 
recommence as soon as pressure exceeds 2.5 
bars. The alarm will, however, remain active 
to indicate the occurrence of a problem. 

Preparation tank overfilled Overfill protection is activated 
when the relevant level is reached 
in the preparation tank. 

Set the CONTROL MODE in MANUAL
and open the drain valve/ start the transfer 
pump. 

Signal fault pressure 
transmitter - Preparation 
tank 

If there is a problem with the 
pressure transmitter (or the signal 
cable) in the preparation tank, an 
alarm is activated. 

Check the pressure transmitter/cable. 

Stock tank overfilled Overfill protection is activated 
when the relevant level is reached 
in the stock tank. 

Open the bottom drain valve (ball valve) and 
drain a suitable amount. 
(If dosing pump is installed: Start the dosing 
pump manually.) 

Signal fault pressure 
transmitter - Stock tank 

If there is a problem with the 
pressure transmitter (or the signal 
cable) in the stock tank, an alarm is 
activated.

Check the pressure transmitter/cable. 

Empty level stock tank - 
pump protection 

If the level in the stock tank falls to 
the dosing pump’s running empty 
level, an alarm is activated and the 
dosing pump is stopped. 

Service isalator "OFF" 
polymer feeding 

 Check service isalator. 

Feeding time not expired  Check incoming water flow/pressure. 
No remote signal 
Logged low pressure – 
water 
Logged supply voltage 
tripped 
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Alarm list (options) Definition Notes
Empty level powder If the level in the powder hopper is 

empty, an alarm is activated. 
Mixing will continue until a new 
batch will start. Mixing will then 
stop and a general alarm is 
activated.

Add powder. 

Dosing pump/frequency 
controller (can also be 
motor breaker tripped or 
fuse) 

If the polymer make-up unit is 
equipped with a dosing pump, an 
alarm is activated when motor 
protection is tripped or when the 
frequency converter (if fitted) 
ceases to function. 

Preparation tank overfilled - 
level switch (sensor) 

If there is a problem with the level 
sensor (or the signal cable) in the 
preparation tank, an alarm is 
activated.

If it proves necessary to remove the level 
sensor, set the CONTROL MODE switch to 
MANUAL and open the drain. 

Stock tank overfilled - level 
switch (sensor) 

If there is a problem with the level 
sensor (or the signal cable) in the 
stock tank, an alarm is activated. 

If it proves necessary to remove the level 
sensor, open the bottom drain valve (ball 
valve) and drain a suitable amount. 

Empty level - polymer 
concentrate 

If the level in the liquid polymer 
box is empty, an alarm is activated. 
If dry running protection is installed 
at liquid polymer concentrate pump 
the same alarm will occur. 

Change to a new liquid polymer box. 

Low Pressure - Instrument 
air

If there are any air-controlled valves 
in the equipment and air pressure 
fails, preparation stops and an alarm 
is activated. If pressure is reinstated, 
mixing recommences but the alarm 
remains active to indicate the 
occurrence of a problem. 

Empty level preparation 
tank - Transfer pump – 
protection 

If the level in the preparation tank 
falls to the transfer pump’s running 
empty level, an alarm is activated 
and the transfer pump is stopped.  
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MAINTENANCE
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MAINTENANCE

EQUIPMENT WEEKLY MONTHLY BI-MONTHLY 1/2
YEARLY

NOTE

AGITATOR:

GEARBOX

MOTOR

A

A

SHUT-OFF VALVES A

REDUCING VALVE A

PRESSURE SWITCH A

REGULATING VALVES A

DRAIN VALVES A  (B)

CHECK VALVES A

SOLENOID VALVES A

FLOW METER A

METERING GAUGE A

DOSING PUMP SPEC. INSTR.

DISSOLVER CONE A  (B)

EJECTOR A  (B)

PRESSURE
TRANSMITTER

SEE
DATASHEET

FEEDER 182-P:

GEARBOX

MOTOR

BEARINGS

GEARWHEELS

FEEDER OUTLET

CYLINDER

A   B

A

A

A

A

C

A

A

Molykote 165 LT

0,5 cm3/half year,

Lubricant nipple

Pos. 24, 010922

A: GENERAL OVERLOOK

B: CLEANING/WASHING

C: GREASING, OIL FILLING - GENERAL
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TROUBLE-SHOOTING
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TROUBLE-SHOOTING

PROBLEM POSSIBLE CAUSE REMEDY

Reduction of the suction
capacity at the vacuum
filling of the polymer
powder.

The suction nozzle is not
mounted.

Mount the nozzle according to the
commissioning/operation
instructions.

Clogging of the dust filter. Remove the external filter and clean
it according to the maintenance
instructions for the vacuum conveyor
(data sheets).

Max level in the powder
hopper is exceeded.

Stop the filling.

The feeder shutter at the
outlet of the feeder is not
shut.

Filling must not be done while the
feeder is operating. Wait until the
feeder has stopped.

Clogging of the dissolver
cone.

The feeder shutter at the
outlet of the feeder is not
shut.

The water whirl in the
dissolver cone is too small.

Check the function of the solenoid
valve to the feeder shutter, or clean
the shutter from possible clogging
polymer powder.

Flooding in the maturing-
or dosing tank.

The function of the level
indicator is not correct.

Replace the incorrect one with a new
one.

Incorrect concentration of
the stock solution.

The dosing time of the
powder feeder is not
correctly set.

Set the dosing time according to the
operation instructions.

Leakage - emptying
valve.

Foreign particles have got
stuck in the valve.

Remove the foreign object and check
for possible damages.

Too high concentration of
the stock solution. The
valve manages up to 0,5%.

Adjust the concentration according to
problem above.
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UNIMASTER DUST COLLECTOR WITH DUST CONTAINER
UMA 153 illustrated.  Suitable for inside locations.

Publication 05001A (DAP-EN)

Donaldson reserve the r ight  to al ter  design without not ice. Freedom from patent restrictions must not be assumed.

Unimaster Dust Collectors
Series UMA 70-250

SPECIFICATIONS
Inlet spigot Net

Filtration DIMENSIONS in mm Motor DustType (inside dia.) Fan weight
area A B C d e f rating container

mm (approx.)

UMA 72 6.23 m
2

575 575 1794 600 729 648 ∅ 101 G1 0.75 kW 55 litre 125 kg

G1 0.75 kW 195 kg
UMA 103 9.29 m

2

765 575 1997 800 845 685 ∅ 203 80 litre
K3 1.50 kW 225 kg

G1 0.75 kW 230 kg

K3 1.50 kW 260 kg

UMA 153 13.94 m
2

765 765 2057 800 845 685 ∅ 203 K5 2.20 kW 80 litre 275 kg

K7 3.00 kW 275 kg

G8 5.50 kW 315 kg

G1 0.75 kW 295 kg

K3 1.50 kW 325 kg

UMA 253 22.67 m
2

1146 765 2271 1150 1061 883 ∅ 254 K5 2.20 kW 80 litre 340 kg

K7 3.00 kW 340 kg

G8 5.50 kW 380 kg

SIDE ELEVATION FRONT ELEVATION

Data Sheet

Fan chamber

380

required for cleaner

motor cover removal

A

Filter chamber

Quick-release

sealer gear

Dust container

Cleaned air

outlet
102

C

Contaminated

air inlet

(may be fitted

either side or

at rear)

Lifting bracket

(removable)

Terminal box

Cleaner motor

d

required for

m a i n t e n a n c e

Joint line

e

B

f

to centre of

inlet spigot

230

m i n i m u m

c l e a r a n c e
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

SPECIFICATIONS
Net

Filtration DIMENSIONS in mm MotorType Fan weight
area A B C d rating

(approx.)

UMA 70H 6.23 m
2

575 575 1105 600 G1 0.75 kW 105 kg

G1 0.75 kW 150 kg
UMA 100H 9.29 m

2

765 575 1190 800
K3 1.50 kW 180 kg

G1 0.75 kW 180 kg

K3 1.50 kW 210 kg

UMA 150H 13.94 m
2

765 765 1250 800 K5 2.20 kW 225 kg

K7 3.00 kW 225 kg

G8 5.50 kW 265 kg

G1 0.75 kW 215 kg

K3 1.50 kW 245 kg

UMA 250H 22.67 m
2

1146 765 1250 1150 K5 2.20 kW 260 kg

K7 3.00 kW 260 kg

G8 5.50 kW 300 kg

Approx

Size
net weight

55 litre 5 kg

80 litre 6 kg

A reasonable total load for

removal by hand would be 25 kg

55 litre

(2 cu.ft.)

DUST CONTAINER
Typical dust densities

Density with

Dust
50% voidage

Sander 0.13 kg/litre

Graphite 0.80 kg/litre

Sand 1.33 kg/litre

Iron 3.58 kg/litre

Steel 3.72 kg/litre

80 litre

(3 cu.ft.)

UNIMASTER HOPPER TYPE DUST COLLECTOR
UMA 150H illustrated.  Suitable for inside locations.

SIDE ELEVATION FRONT ELEVATION

Fan chamber

380

required for

c l e a n e r

motor cover

r e m o v a l

A

Lifting bracket

(removable)

Terminal box

Cleaner motor

Filter chamber

Cleaned air

outlet

d

102

C

B 230

m i n i m u m

c l e a r a n c e

S e a t i n g  l e v e l

required for

m a i n t e n a n c e
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

SPECIFICATIONS
Inlet spigot Net

Filtration DIMENSIONS in mm DustType (inside dia.) weight
area A B C d e f container

mm (approx.)

UMA 72V 6.23 m
2

575 575 1369 560 729 648 ∅ 101 55 litre 123 kg

UMA 103V 9.29 m
2

765 575 1485 560 845 685 ∅ 203 80 litre 170 kg

UMA 153V 13.94 m
2

765 765 1542 760 845 685 ∅ 203 80 litre 197 kg

UMA 253V 22.67 m
2

1146 765 1758 760 1061 883 ∅ 254 80 litre 237 kg

UNIMASTER VENTING TYPE DUST COLLECTOR WITH DUST CONTAINER
UMA 153V illustrated.  Suitable for inside locations and outside when fitted with optional weather cowl.

SPECIFICATIONS
Net

Filtration DIMENSIONS in mmType weight
area A B C d

(approx.)

UMA 70V 6.23 m
2

575 575 678 560 85 kg

UMA 100V 9.29 m
2

765 575 678 560 117 kg

UMA 150V 13.94 m
2

765 765 735 760 142 kg

UMA 250V 22.67 m
2

1146 765 735 760 157 kg

UNIMASTER VENTING TYPE DUST COLLECTOR
UMA 150V illustrated.  Suitable for inside locations and outside when fitted with optional weather cowl.

A

Lifting bracket

(removable) Cleaned air

outlet

d

90

B

CCleaner motor

Filter chamber

S e a t i n g  l e v e l

SIDE ELEVATION FRONT ELEVATION

     230

m i n i m u m

c l e a r a n c e

380

required for cleaner

motor cover removal

required for

m a i n t e n a n c e

Contaminated

air inlet

(may be fitted

either side or

at rear)

380

required for cleaner

motor cover removal

A
Lifting bracket

(removable)

Cleaner motor

Filter chamber

Quick-release

sealer gear

Dust container

Cleaned air

outlet

d

required for

m a i n t e n a n c e

Joint line

90

e

C

B

f

       230

m i n i m u m

c l e a r a n c e

SIDE ELEVATION FRONT ELEVATION

Torit ®   DCE®

to centre of

inlet spigot
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

193=

37

= 193= =

284= =

193

=

=

284

=

=

284

=

=

120

120

37

130

46.5

46.5

130

46.546.5

111.5 111.5

37

120

37

120

37

120

120

37

UMA 70V UMA 100V and 150V

UMA 250V

CLEANED AIR OUTLET DETAILS FOR VENTING TYPE COLLECTORS
All holes ∅4 mm

CLEANED AIR OUTLET DETAILS
UMA 70 illustrated  *For Standard & Hopper type

����

��

��

A

c

B

d

DIMENSIONS in mmType
A B c          d

UMA 70 220 160 40           22

UMA 100 320 180 20           24

UMA 150 370 285 110          20

UMA 250 380 285 110          205
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

APERTURE AND MOUNTING FLANGE DETAILS FOR HOPPER AND VENTING TYPE COLLECTORS
All holes ∅12 mm for M10 bolts

205200 8520520020585

85

205

225

205

85

35 1145

1215

35

35

765 835

35

205225 8520585

85

205

225

205

85

35 35

35

765 835

35

765

835

UMA 150H and 150V UMA 250H and 250V

UMA 70H and 70V

205225 8520585

40

180

175

180

40

35 35

35

575 645

35

765

835

180175 4018040

40

180

175

180

40

35 35

35

575 645

35

575

645

UMA 100H and 100V

ACOUSTIC DIFFUSER CLEANED AIR OUTLET DETAILS
UMA 150 AD illustrated

DIMENSIONS in mmType
A B c

UMA 70 225 225 116

UMA 100 295 250 116

UMA 150 320 320 116

UMA 250 340 340 403

A

B

40

c
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

ELECTRICAL REQUIREMENTS

All collectors except venting type: Unimaster Controller type ECT or UC

Venting type collectors: Unimaster Controller type ECTV or UCV

Controller voltage input: Suitable for a range of single and three phase, 50-60 Hz operating voltages

Fan motor: To suit local voltage

FAN SELECTION

These curves indicate static pressure available at fan inlet for a given volume when fitted inside a

Unimaster dust collector.

To select the most suitable fan for a given application:

1 Determine the air volume, in m
3

/h, needed to entrain the dust.

2 Read off the unit resistance, in mm W.G., at air volume required.

3 Assess pressure drop over filter bags prior to cleaning, usually 50 to 100 mm W.G.

4 Estimate pressure drop through connected system − i.e. between point of entrainment and collector inlet.

5 The sum of 2, 3 and 4 = W.G. required.

6 Consult graph for fan performances available.
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

DESIGN LIMITS (standard equipment)

Temperature range: −10° to +60°C

Pressure limits: Collectors with fan:  as fan performance curves from shut-off to operating pressure

Venting type collectors:  −300 mm W.G.

Dimension tolerances: ±3 mm on main dimensions;  ±2 mm on detail dimensions

POSITION OF OPTIONAL EXPLOSION RELIEF FLANGE
UMA 153H illustrated

UMA type: 72 103 153 253 70H 100H 150H 250H 70V 100V 150V 250V 72V 103V 153V 253V

Dimension A in mm: 350 350 390 373.5 388 388 428 421.5 350 350 390 373.5 350 350 390 373.5

WEIGHTED SOUND PRESSURE LEVELS

All readings were taken in normal industrial areas, i.e. semi-reverberant surroundings, with local equipment silent.

Measurements were taken at maximum air flow conditions at 1.0 metre radius from the equipment housing

and 1.6 metres above base level, using a precision sound level meter and octave filter.

G1 K3 K5 K7 G8

Unit only 82 dB(A) 84 dB(A) 86 dB(A) 87 dB(A)
=

90 dB(A)

With acoustic diffuser 65 dB(A) 67 dB(A) 68 dB(A) 69 dB(A)
=

72 dB(A)

With secondary filter –* 67 dB(A) 68 dB(A) 69 dB(A) 72 dB(A)

With absolute filter –* 67 dB(A) 68 dB(A) 69 dB(A) 72 dB(A)

Noise levels of installed equipment may vary due to site conditions.

*Secondary and absolute filter not supplied with G1 fan.
=
Measured data.

SIDE ELEVATIONREAR ELEVATION

80

Joint line

A

Joint line

for

Standard

 &

Venting Type

for

"H"  Type

A
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

OPTIONAL EXPLOSION RELIEF FLANGE MOUNTING DETAILS
All holes drilled ∅10 mm for M8 bolts.

UMA 250

1064

945

135(7)

59.5

534

614

520

574

130(4)

1024

1104

40
27

508

UMA 70

492

390

130(3)

452

532

548 468

140(3)

420

40

51

44

520

UMA 100

74 74

548 468

40

140(3)

420 508

44

130(4)

708

628

541

450

520

628

708

40

501

130(4)

74

150(3)

47.4

UMA 150

581

74
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

    SECONDARY FILTER / ABSOLUTE FILTER
Net

DIMENSIONS in mmType weight
A B c

(approx.)

UMA 70 - - - -

UMA 100 770 580 400 35 kg

UMA 150 770 770 400 50 kg

UMA 250 1150 770 400/535 65/80 kg

Unimaster acoustic diffuser
Model UMA 150 illustrated

Unimaster secondary filter / absolute filter
Model UMA 150 illustrated. *Secondary filter and absolute filter not available for UMA72 dust collector

ACOUSTIC DIFFUSER
Net

DIMENSIONS in mmType weight
A B c

(approx.)

UMA 70 580 580 205 15 kg

UMA 100 770 580 285 20 kg

UMA 150 770 770 255 20 kg

UMA 250 1150 770 285 25 kg

FRONT ELEVATION SIDE ELEVATION

230

m i n i m u m

c l e a r a n c e

BA

C

106

A B

C

106

SIDE ELEVATIONFRONT ELEVATION

230

m i n i m u m

c l e a r a n c e
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Data Sheet

Unimaster Dust Collectors – Series UMA 70-250

www.donaldson.com

Manufacturing Facility
Donaldson (Wuxi) Filters Co., Ltd.
NO. 8 Xi Kun Road,
Wuxi-Singapore Industrial Park
Wuxi, Jiangsu, P.R. China
Tel: (86) 510 5282010
Fax: (86) 510 5280542

Southeast Asia Regional Office
Asia Pacific Headquarters
Donaldson Fitration (Asia Pacific) Pte. Ltd.
No 3, Changi Business Park Vista #02-00
Singapore 486051
Tel:   (65) 6311 7373
Fax:   (65) 6311 7399

Greater China Regional Office
Donaldson Far East Limited
Unit A, B & C, 21/F CDW Building
388 Castle Peak Road
Tsuen Wan, N.T. Hong Kong
Tel: (852) 2405 8393
Fax: (852) 2493 2928

East Asia Regional Office
Nippon Donaldson. Ltd
1-8-7 Nishiki-cho
Tachikawa-shi, Tokyo 190-0022
Japan
Tel: (81) 42 540 4114
Fax: (81) 42 540 4470

Australasia Regional Office
Donaldson Australasia Pty Ltd
26 Meredith Street
Bankstown NSW2200
Australia
Tel: (61)28 713 1300
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• PRESSURE CONTROL SAFETY VALVE

INSTALLATION, OPERATION AND MAINTENANCE

• DRUCKAUSGLEICHSVENTIL

EINBAU-,BETRIEBS- UND WARTUNGSANLEITUNG

• SOUPAPE DE HAUTE SECURITE

INSTALLATION, UTILISATION ET ENTRETIEN

• VALVOLA ALTA SICUREZZA

INSTALLAZIONE, USO E MANUTENZIONE
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Possible deviations due to modifications and/or manufacturing toleranc-

es are reserved.

Abweichungen infolge Änderungen und/oder aufgrund von Fertigungsto-

leranzen sind vorbehalten.

Nous nous réservons des écartements éventuels dûs des modifications

et/ou des tolérances d’usinage.

Ci riserviamo eventuali scostamenti dovuti a modifiche e/o tolleranze di

lavorazione.

All the products described in this catalogue are manufactured according to WAM
®

 S.p.A. Quality System

procedures.

The Company’s Quality System, certified in July 1994 according to International Standards UNI EN ISO 9002-94 and

extended to UNI EN ISO 9001-2000 in October, 2002, ensures that the entire production process, starting from the

processing of the order to the technical service after delivery, is carried out in a controlled manner that guarantees

the quality standard of the product.

Alle in diesem Katalog beschriebenen Erzeugnisse werden in Konformität mit dem Qualitätssystem der WAM
®

S.p.A. hergestellt.

Das im Juli 1994 zertifizierte Qualitätssystem entspricht der Norm UNI EN ISO 9002-94 (im Oktober 2002 auf

UNI EN ISO 9001-2000 erweitert) und gewährleistet dem Kunden eine strenge Qualitätskontrolle in jeder Phase

des Produktionprozesses bis hin zum Kundendienst nach Auslieferung der Ware.

Tous les produits décrits dans ce catalogue ont été réalisé selon les modalités opérationnelles définies Système

de Qualité de WAM
®

 S.p.A.

Le système de Qualité de l’entreprise, certifié au mois de juillet 1994 en conformité aux Normes Internationales UNI

EN ISO 9002-94 et successivement étendu à UNI EN ISO 9001-2000 au mois de octobre 2002, est en mesure

d’assurer que le procédé entier de production, à partir de la formulation de la commande jusqu’au service technique

après la livraison, soit effectué de manière contrôlée et appropriée afin de garantir le standard de qualité du produit.

Tutti i prodotti descritti in questo catalogo sono stati realizzati secondo modalità operative definite Sistema

Qualità di WAM
®

 S.p.A.

Il Sistema Qualità aziendale, certificato dal luglio 1994 in conformità alle Normative Internazionali UNI EN ISO

9002-94 e successivamente esteso alle Normative Internazionali UNI EN ISO 9001-2000 nell’ottobre 2002, è in

grado di assicurare che l’intero processo produttivo, dalla formulazione dell’ordine fino all’assistenza tecnica

successiva alla consegna, venga effettuato in modo controllato ed adeguato a garantire lo standard qualitativo

del prodotto.

UNI EN ISO 9001-2000

Certif ied Company
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OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 4

A) ADDRESS OF LOCAL DEAL-

ER OR SERVICE POINT

A) ANSCHRIFT DES LOKALEN

HÄNDLERS  ODER  KUN DEN-

DIENSTES

A) ADRESSE DU REVENDEUR

OU DU SERVICE APRES-VEN-

TE  LOCAL

A) INDIRIZZO RIVENDITORE O

PUNTO DI ASSISTENZA LOCA-

LE

B) EQUIPMENT IDENTIFICATION

For a correct identification of the

equipment please refer to the code

number in the acknow ledgement of

order, the invoice and on the equip-

ment itself.

C) CONTRA-INDICATIONS

If the customer follows normal pre-

cautions for this type of equipment

together with the instructions given

in this manual, operation is safe.

It is to be noted, however, that sticky

or corrosive materials may damage

the VHS valve by obstructing the

flow of the material or corroding parts

of the valve that affect its opera-

tion.

WAM
®

 does not accept responsibili-

ty for malfunction or damages

caused to things or persons if VHS

valve is used with sticky or corro-

sive materials.

Note also that safety systems for

toxic and/or poisonous products

have to include means that make it

impossible for the product to escape

into the environment in accordance

with applicable health and safety reg-

ulations.

The plant manufacturer or fitter has

to provide for suitable safety meas-

ures in accordance with the stand-

ards in force in order to avoid the

emission of toxic, flammable, ex-

plosive and contaminating products

into the environment. This is partic-

ularly important because emissions

take place when the VCP Pressure

Relief Valve is activated.

The valve must not be put into serv-

ice before the machine or plant it

has been fitted to has been declared

in conformity with the regulations of

the directive 14/06/1982 (89/392/

ECC).

It is the plant designer’s/plant fit-

ter’s responsability to design and

install all necessary protection in

order to avoid that breaking and/or

yielding of the equipment or of parts

of it might damage people and/or

parts of the plant (e.g. detachment

of the membrane).

B) IDENTIFIKATION

Zur korrekten Identifikation auf den

Bestellcode in der Auftragsbestäti-

gung, in der Rechnung und auf der

Verpackung Bezug nehmen.

C) KONTRAINDIKATIONEN

Keine, sofern alle allgemeinen Sicher-

heitsvorschriften sowie die in dieser

Betriebs- und Wartungsanleitung ge-

machten Angaben befolgt werden.

Klebrige oder korrosive Medien kön-

nen das VHS Ventil beschädigen,

indem sie entweder den Materialfluß

behindern oder wichtige Funktions-

teile korrodieren.

Der Hersteller übernimmt keine Haf-

tung für Schäden an Personen oder

Dingen, wenn das VHS Ventil für kleb-

rige oder krrosive Medien eingesetzt

wird.

Des weiteren ist zu beachten, daß

im Einvernehmen mit deneinschlägi-

gen Sicherheitsbestimmungen bei

toxischen und/oder giftigen Medien

Vorrichtungen vorgesehen werden

müssen, die ein Entweichen des Stau-

bes in die Atmosphäre unmöglich

machen.

Der Anlagenbauer bzw. -aufsteller

muß in Vereinbarung mit den am

Aufstellungsort geltenden Vorschrif-

ten entsprechende Schutzmaßnah-

men treffen, damit giftige, feuerge-

fährliche, explosive und anstecken-

de Produkte nicht an die Umwelt ab-

gegeben werden. Dies ist deshalb

besonders wichtig, weil beim Anspre-

chen des VCP-Druckausgleichsven-

tils Emissionen erfolgen.

Das Gerät darf nicht in Betrieb ge-

nommen werden, bevor die Anlage

oder Maschine, in die es eingebaut

wurde mit den Vorschriften der Be-

stimmungen vom 14.06.1982 (89/

392/ECC) für konform erklärt wur-

den.

Es liegt in der Verantwortung des

Anlagenplaners bzw. -aufstellers, alle

notwendigen Schutzvorrichtungen

vorzusehen, welche es verhindern,

dass durch einen Geräte- oder Teile-

defekt Personen- und/oder Sach-

schäden verursacht werden

(z.B. Ablösen der Membran).

B) PLAQUE D’IDENTIFICATION

Pour identifier correctement la van-

ne, vous devez vous référer au code

qui se trouve sur la confirmation de

commande, sur la facture et sur la

plaque qui se trouve sur l’emballage.

C) CONTRE-INDICATIONS POUR

L’UTILISATION DE LA VANNE

Il n’existe aucune contreindication

pour l’utilisation de la vanne si vous

prenez les précautions normales pour

les machines de ce genre et les indi-

cations contenues dans ce catalo-

gue.

Il faut particulièrement attention avec

des matériaux adhésifs et/ou corro-

sifs puisqu’ils pourraient causer des

dommages à la soupape en obstruiant

le passage de flux ou en corrodant

des éléments fondamentaux pour le

fonctionnement de la soupape.

Au cas où la VHS est utilisée pour

des poussières corrosives et/ou ad-

hésives WAM
®

 décline toute respon-

sabilité pour des malfonctionnements

et des dommages à des personnes

et des choses.

Il faut aussi rappeler que, selon les

normes sanitaires en vigueur, les

systèmes de sécurité pour des pro-

duits toxiques doivent rendre impos-

sible la fuite de poussière dans l’at-

mosphère.

Nous rappelons qu’en présence de

produits dangereux, nocifs au con-

tact et/ou à l’inhalation, inflamma-

bles, explosifs et dangereux du point

de vue sanitaire et/ou bactériologi-

que et/ou viral le constructeur de la

centrale ou l’installateur devra pré-

voir des dispositifs appropriés pour

éviter que tels produits sont émis

dans l’environnement (en accord

avec les préscrptions sanitaires de

l’endroit d’installation) parce que la

soupape VCP prèvoit l’émission du

produit comme sécurité.

Il est interdit de mettre en fonction

la vanne avant que l’installation dans

laquelle elle doit für être installée soit

déclarée conforme aux dispositions

de la directive 14/06/1982 (89/392/

ECC).

Dans ce cadre il est la responsabilité

du constructeur de l’installation ou

de l’installateur de projeter et d’ins-

taller tout équipement de protection

nécessaire afin d’eviter que des rup-

tures et/ou des parties d’elle puis-

sent causer de dégâts à des person-

nes et/ou des choses (par ex.: déta-

chement  de la membrane).

B) INTERPRETAZIONE DELLA TAR-

GHETTA

Per una corretta identificazione della

macchina, bisogna fare  riferimento

al codice che si trova sulla confer-

ma d’ordine, sulla fattura e sulla tar-

ghetta posta sull’imballo.

C) CONTROINDICAZIONI

ALL’USO

Non vi è nessuna controindicazione

all’uso, se vengono osservate le nor-

mali precauzioni per componenti di

sicurezza di questo tipo unitamente

alle indicazioni riportate su questo

manuale.

Particolare attenzione deve tuttavia

essere posta in presenza di materiali

adesivi e/o corrosivi in quanto pos-

sono arrecare danni alla valvola VHS

ostruendo il passaggio del flusso o

corrodendo elementi fondamentali ai

fini del funzionamento, perciò la dit-

ta WAM
®

 declina ogni responsabilità

per malfunzionamenti e danni arre-

cati a cose e persone.

Ricordiamo che in presenza di pro-

dotti pericolosi nocivi al contatto e/o

all’inalazione, infiammabili, esplosivi

e pericolosi dal punto di vista sanita-

rio e/o batteriologico, e/o virale, l’im-

piantista e/o l’installatore dovranno

prevedere idonei dispositivi ad evi-

tare che tali prodotti siano sparsi

nell’ambiente circostante (in accor-

do con le prescrizioni sanitarie nel

luogo dell’installazione) perché la VHS

prevede proprio l’emissione del pro-

dotto come sicurezza.

E’ inoltre vietato mettere in funzione

prima che la macchina/impianto nel

quale devono essere installate sia

dichiarato conforme alle disposizioni

della direttiva 14/06/1982 (89/392/

ECC).

In quest’ambito è cura dell’impianti-

sta / installatore predisporre ed in-

stallare tutti gli accorgimenti / prote-

zioni al fine di evitare danni a cose o

persone in caso di rotture e conse-

guente caduta di pezzi della macchi-

na (ad es.:  distacco della membra-

na).
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OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 5

D) TRASPORTO - RICEVIMEN-

TO

Al ricevimento della merce con-

trollare se la tipologia e la quan-

tità corrispondono con i dati del-

la conferma d’ordine.

Eventuali danni devono essere

fatti presenti immediatamente

per iscritto nell’apposito spazio

della lettera di vettura. L’autista

è obbligato ad accettare un tale

reclamo e lasciarne una copia a

Voi. Se la fornitura è franco de-

stino, inviate il Vs. reclamo a noi,

altrimenti direttamente allo spe-

dizioniere. Il risarcimento avvie-

ne soltanto se avete fatto pre-

sente il danno all’atto del ricevi-

mento.

Evitate ogni tipo di danneggia-

mento durante lo scarico e le

movimentazioni; a tale scopo

sollevare le valvole impiegando

i golfari previsti. Tenete conto

che si tratta di materiale mecca-

nico che deve essere movimen-

tato con cura.

Le valvole sono interamente as-

semblate presso il ns. stabili-

mento ed inserite e spedite, uni-

tamente all’anello sottovalvola,

nell’apposito imballo di cartone.

D1) IMBALLI E PESI

N.B: I dati riportati non compren-

dono il peso di un eventuale im-

ballo cumulativo (pallet o altro).

Packaging Dimensions

Verpackungsmaße

Encombrements emballage

Dimensioni imballo

D) TRANSPORT AND RECEIPT

OF GOODS

On delivery, check that the na-

ture and quantity of the goods

comply with the acknowledge-

ment of order.

If any parts are damaged dur-

ing transport, immediately state

your claim in writing in the space

provided on the consignment

note (way bill). The driver is

obliged to accept such a claim

and to leave you a copy. If you

received the goods free desti-

nation send your claim directly

to us or to your shipping agent.

If you fail to state your claim

immediately on receipt of the

goods, acceptance may be de-

nied.

Avoid damaging the parts dur-

ing the unloading and handling

operations; the valves should

be lifted using the eyebolts pro-

vided. The components are me-

chanical parts that have to be

handled with care.

The valves are assembled at the

factory and packed in a card-

board box with its connector

spout.

D1) PACKAGING DATA

N.B.: The weights below do not

include any additional packag-

ing such as pallets or similar.

Valve

Ventil

Soupape

Valvola

Nominal diameter - Nennweite

Diamètre nominal - Diametro nominale

VHS

273

A B C

420 380 650

D) TRANSPORT - RECEPTION

DE LA MARCHANDISE

Au moment où vous recevez la

marchandise, vérifiez bien que

le modèle et la quantité corres-

pondent aux données indiquées

sur le bulletin de livraison, sur

la facture et sur la confirmation

de commande.

Si vous constatez des domma-

ges, vous devez immédiatement

le faire savoir en l’écrivant dans

l’emplacement prévu à cet effet

sur la lettre de voiture. Le

chauffeur a l’obligation d’accep-

ter votre réclamation et de vous

en laisser une copie. Si la four-

niture a été livrée  franco desti-

nation, envoyez-nous votre ré-

clamation, sinon, envoyez-la di-

rectement au transporteur.

Si vous ne réclamez pas les

dommages et intérêts immédia-

tement après avoir reçu la mar-

chandise, votre réclamation ris-

que de ne pas être acceptée.

Veillez à ne pas endommager la

marchandise durant le déchar-

gement et la manutention.

Faites toujours extrêmement at-

tention quand vous la déplacez.

D1) EMBALLAGES ET POIDS

N.B.: Les données ci-dessous

ne comprennent pas le poids

d’un éventuel emballage supplé-

mentaire (palette ou autre).

D) TRANSPORT

WARENEMPFANG

Bei Wareneingang vor dem Ab-

laden prüfen, ob die Ware in Be-

schaffenheit und Menge mit den

Angaben auf Lieferschein,

Rechnung und Auftragsbestäti-

gung übereinstimmt.

Eventuelle Schäden sofort

schriftlich im Frachtbrief rekla-

mieren, da spätere Ansprüche

nicht mehr geltend gemacht

werden können. Der Fahrer ist

dazu verpflichtet, die Reklama-

tion entgegenzunehmen und

dem Empfänger eine Kopie die-

ser zu überlassen. Bei Liefe-

rung frei Haus Reklamation an

den Lieferanten schicken, in al-

len anderen Fällen an den Spe-

diteur.

Beim Abladen Ware nicht be-

schädigen.

Berücksichtigen, daß es sich

um mechanische Teile handelt,

die mit Vorsicht zu behandeln

sind.

D1) KOLLIMASSE UND GE-

WICHTE

N.B.: Die u.a. Gewichte beinhal-

ten keine zusätzlichen Verpak-

kungen wie Paletten o.ä.

-retemaidlanimoN etiewnneN -lanimonertèmaiD- elanimonortemaiD

-thgieW thciweG -sdioP- oseP

)gk(
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UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 6

E) INSTALLATION

The valves have been preas-

sembled and tested at the fac-

tory.

E1 ) PREPARATION

- Remove packing.

- Use the connector sleeve to

trace the hole to be made in

the top of silo

- Once the hole has been made

weld the connector sleeve to

the silo so that it is perfectly

horizontal (Fig.1)

- Fasten the body of the valve

to the connector sleeve by

tightening the clamp provided

assembled with the seal as

shown in Fig.2.

E) EINBAU

Die Klappen sind werksseitig

komplett vormontiert und gete-

stet.

E1) VORBEREITUNG

- Gerät auspacken.

- Einschweißzarge zum Anrei-

ßen der Öffnung im Silo- oder

Behälterdach verwenden.

- Nach dem Ausbrennen der

Öffnung die Zarge in waage-

rechter Lage einschweißen

(Abb.1).

- Ventil mittels der gelieferten

Spannschellenhälften an der

Zarge befestigen, nachdem

zuvor die Dichtung ordnungs-

gemäß eingelegt wurde.

(Abb.2).

E) INSTALLATION

Nous fournissons nos vannes

déjà équipées et testées.

E1) PREPARATION

- Enlever l’emballage.

- Utiliser l’anneau de raccorde-

ment pour tracer le trou à pré-

voir sur la sommité du silo.

- Une fois effectué le trou sou-

der l’anneau au silo de maniè-

re parfaitement horizontale

(fig.1).

- Ensuite fixer le corps de la

soupape sur la’anneau de rac-

cordement en utilisant les deux

demi-coll iers avec boulon

après avoir placé correcte-

ment le joint garniture (fig.2).

E) INSTALLAZIONE:

Le valvole vengono fornite già

complete e collaudate prima della

consegna.

E1) PREPARAZIONE

- Togliere l’imballo.

- Utilizzare l’anello sottovalvola

per tracciare il foro da prati-

care sulla sommità del silo.

- Una volta eseguita la foratura

saldare al silo l’anello sottoval-

vola in modo perfettamente

orizzontale (fig.1).

- Fissare quindi il corpo della

valvola all’anello sottovalvola

utilizzando le due semifasce

con bulloni in dotazione e aven-

do cura di interporre la appo-

sita guarnizione come indica-

to in fig.2.

Fig. 1/A Silo with inclined roof

Silo mit schrägem Dach

Silo avec toit incliné

Silo con coperchio inclinato

Fig. 1/B Silo with flat roof

Silo mit flachem Dach

Silo avec toit horizontal

Silo con coperchio orizzontale

Fig. 2
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E2) TARATURA

La casa costruttrice fornisce la

valvola già tarata alla pressione

di 500 mm H
2

O (norme DIN 4119

F.1  § 6.1.2.2) ed alla depressio-

ne di 50 mm H
2

O. L’utilizzatore

dovrà comunque aver cura di

verificare se la pressione, cui è

stata tarata la valvola VHS, cor-

risponde alla massima pressio-

ne tollerata dal silo. In caso con-

trario l’utilizzatore dovrà modifi-

care la taratura e farla corri-

spondere alla pressione massi-

ma tollerabile del caso specifi-

co, usando tabella e sequenza

sottostanti.

Nessuna responsabilità potrà

essere attribuita alla ditta pro-

duttrice in caso di guasti e dan-

ni che dovessero verificarsi a

seguito di un errato utilizzo del-

la valvola.

La massima sovrapressione

contrastabile risulta essere co-

munque pari a 800 mm H
2

O.

N.B.: I valori di sovrapressione

o di depressione indicati in ta-

bella risentono delle tolleranze

costruttive; è perciò lecito atten-

dersi un’inerzia (o un anticipo)

fino ad una percentuale massi-

ma pari al 5 % dei valori riporta-

ti.

E2) SETTING

The valves are supplied with a

pressure setting of 500 mm H
2

O

(according to DIN 4119 F.1 §

6.1.2.2) and for negative  pres-

sure of approximately 50 mm

H
2

O.

The end user has to verify that

the pressure setting of VHS

valve corresponds with the

maximum pressure allowed in

the silo. If this is not the case

the pressure setting of the

valve has to be adjusted by add-

ing or removing counterweights

so that it matches the maximum

allowed pressure of the silo

(see table and Fig. 3).

WAM does not accept respon-

sibility for malfunctions or dam-

ages arising from incorrect use

of the valve.

The maximum operating over-

pressure is 800 mm H
2

O.

N.B.: Pressure and negative

pressure values shown in the

table are subject to variation due

to manufacturing tolerances; it

is thereby normal to expect an

inertia (advance) of up to 5% of

the value given in the table.

N.B.: Les valeurs de surpres-

sion et de dépression indiqués

dans le tableau resentent des

tolérances de fabrication. Il est

donc possible noter des antici-

pations ou des retards jusqu’à

5% maxi des valeurs nominés.

N.B.:  Die in der Tabelle

aufgeführten Über- und Unter-

druckwerte sind fertigungsbe-

dingten Toleranzen unterwor-

fen. Es ist demzufolge ein ver-

frühtes oder aber auch ein ver-

zögertes Ansprechen des Ven-

tils im Bereich von 5% der o.g.

Werte möglich.

E2) TARAGE

Le constructeur fournit la sou-

pape déjà tarée à la pression de

500 mm H
2

O (norme DIN 4119

F.1  § 6.1.2.2) et à une dépres-

sion de 50 mm H
2

O. L’utilisateur

devra avoir soin de vérifier si la

pression sur laquelle la soupa-

pe VHS a été tarée correspond

à la pression maximum tolérée

du silo. Au cas contraire l’utili-

sateur devra modifier le tarage

et le faire correspondre à la

pression maximum tolérable du

cas spécifique en utilisant le ta-

bleau et la séquence ci-des-

sous.

Aucune responsabilité pourra

être attribui au constructeur en

cas de pannes et dommages

causés par une utilisation erro-

née de la soupape.

La pression maxi contrastable

est de 800 mm H
2

O.

E2) EINSTELLUNG

VHS Ventile sind werksseitig

auf einen Überdruck von 500

mm H
2

O (nach DIN 4119 F.1 §

6.1.2.2) und für einen Unter-

druck von ca. 50 mm H
2

O einge-

stellt.

Der Betreiber muß sicherstellen,

daß der eingestellte Überdruck-

wert dem maximalen Überdruck

entspricht, der im Silo herrschen

kann. Ist dies nicht der Fall, kann

der Wert durch das Wegneh-

men oder Hinzufügen von Ge-

gengewichten verändert wer-

den (siehe Tabelle sowie Abb.

3). Der Hersteller übernimmt kei-

ne Haftung für Schäden,  die aus

einer unsachgemäßen Verwen-

dung des VHS resultieren.

Der maximale Überdruck, auf

den das Ventil eingestellt wer-

den kann, beträgt 800 mm H
2

O.

Setting Table / Einstelltabelle / Tableau régulations / Tabella regolazioni

Pressure / Überdruck / Surpression / Sovrapressione

Nbr. of counterweights / Anzahl Gegengewichte

Nombre de contrepoids / Numero contrappesi mm H
2

0

4 (= 0.188 kg) 200

7 (= 0.329 kg) 300

10 (= 0.470 kg) 400

13 (= 0.611 kg) 500

16 (= 0.752 kg) 600

19 (= 0.893 kg) 700

22 (= 1.034 kg) 800

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Poly Storage and Batching) Vendor Manual

Q-Pulse Id: VM169 05/06/2013 42 of 185

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 862 of 2457



03.00

VHS

-

-

-

-

2

OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 8

PRESSURE SETTING  -  ÜBERDRUCKEINSTELLUNG  -  TARAGE SOUPAPE  -  TARATURA VALVOLA

1 2 3

4 5 6
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E3) PRECAUZIONI GENERALI

Durante il riempimento o lo sca-

rico del silo mai togliere il coper-

chio della valvola e mai mettere

le mani nell’interno della stessa

valvola, perché la valvola può

entrare in funzione.

F) AVVIAMENTO

Al primo avviamento, controlla-

re il funzionamento della valvo-

la per verificare l’idoneità di in-

tervento della stessa (UNA TA-

RATURA NON OTTIMALE PUO’

PROVOCARE: squilibri di pres-

sione eccessivi con conse-

guente esplosione o implosione

del silo, fuoriuscite eccessive di

polvere dalla valvola tendenti a

formare incrostazioni sulla stes-

sa oltre ad inquinamento dell’am-

biente circostante).

G) FUNZIONAMENTO

La valvola VHS non è controlla-

ta da nessun dispositivo ester-

no.

Entra in funzione automatica-

mente ogni qualvolta vi sia uno

squilibrio di pressione all’inter-

no del silo dovuta al riempimen-

to o allo svuotamento del silo con

qualsiasi sistema.

La valvola permette l’uscita/en-

trata dell’aria fino al raggiungi-

mento della pressione ambiente

all’interno del contenitore.

La valvola può essere dotata di

sensore induttivo per la segna-

lazione di azionamento in sovra-

pressione (KXS1).

Onde evitare l’ingresso di agen-

ti esterni, quali uccelli, la valvola

si può dotare di un musetto di

protezione con griglia (MDPTS).

(UNI ISO 8456 5.1.1.4.2 e

5.1.1.4.2. e 5.1.1.4.3).

N.B.: si aumenta notevolmente

la durata della valvola pulendo-

la periodicamente.Questo è par-

ticolarmente importante quando

il prodotto trattato tende ad in-

durirsi o a compattarsi se rima-

ne fermo per un certo periodo di

tempo.

E3) SAFETY NOTICE

Never remove weather protec-

tion cover and introduce your

hands in the valve during filling

or emptying of the silo because

it could be activated at any time.

F) START-UP

At the first start up, check that

the operation of the valve is suit-

able for the purpose for which

it is intended. UNSUITABLE

PRESSURE SETTINGS can

cause excessive pressure im-

balance with consequent implo-

sion or explosion of the silo, leak-

age of dust from the valve, pos-

sibly forming crusts on the

valve itself and polluting the sur-

rounding environment.

G) OPERATION

The VHS valve is not controlled

by any external device.

The valve opens automatically

in function of the pressure in

the silo which varies with the

loading and unloading opera-

tions .

The valve lets air in and out until

the environmental pressure in-

side the bin is achieved.

The valve can be equipped with

an inductive sensor to signal

action in overpressure condi-

tions (KXS1).

To avoid that foreign agents like

birds enter the valve it can be

equipped with a protection cap

with safety grid (MDPTS).

(UNI ISO 8456 5.1.1.4.2 and

5.1.1.4.2. e 5.1.1.4.3).

N.B.: Regular cleaning increas-

es the life of the valve. This ap-

plies in particular to applications

where materials are handled

which either tend to harden or

become sticky when stored for

a longer period.

E3) SICHERHEITSHINWEIS

Niemals während der Befüllung

oder Entleerung des Silos Wet-

terhaube entfernen und mit den

Händen in das Ventil greifen da

dieses jederzeit in Betrieb ge-

hen kann.

F) INBETRIEBNAHME

Bei der ersten Inbetriebnahme

prüfen, ob das Ventil funktions-

fähig ist. EINE NICHT KORREK-

TE EINSTELLUNG kann zur Ex-

plosion oder Implosion des Si-

los oder zumindest zu Verkru-

stungen des Ventils und zu Um-

weltverschmutzung führen.

G) BETRIEB

Das VHS Ventil wird durch kei-

ne externe Vorrichtung gesteu-

ert.

Das Ventil öffnet sich automa-

tisch je nach im Silo herrschen-

den Druck, der sich beim Befül-

len und beim Entleeren jeweils

verändert

Das Ventil ermöglicht den Ein-

und Austritt von Luft bis zum Er-

reichen des Umgebungsdrucks

im Behälterinneren.

Das Ventil kann mit einem induk-

tiven Sensor zur Anzeige von

Ansprache bei Überdruck

(KXS1).

Damit keine Fremdkörper oder

Vögel von außen ins Ventilin-

nere dringen können, ist das

Ventil  mit einer Schutzkappe

inkl. Schutzgitter (MDPTS) au-

sgerüstet.

(UNI ISO 8456 5.1.1.4.2 und

5.1.1.4.2. e 5.1.1.4.3).

N.B.: Regelmäßige Reinigung

erhöht die Lebensdauer des

Ventils. Dies gilt insbesondere

für Medien, die bei längerer La-

gerung aushärten oder klebrig

werden.

E3) PRECAUTIONS GENERA-

LES

Durant le remplissage ou le dé-

chargement du silo n’enlevez ja-

mais le couvercle de la soupa-

pe et ne mettez jamais vos mains

dans son intérieur puisq’elle

pourrait entrer en fonction.

F) MISE EN MARCHE

A la première mise en marche

contrôler le fonctionnement de

la soupape pour vérifier si elle

est prête à l’intervention. UN TA-

RAGE PAS OPTIMAL PEUT PRO-

VOQUER: déséquilibrations de

pression avec explosion consé-

quente ou implosion du silo, sor-

ties excessives de poussière à

travers la soupape avec ten-

dence de forme des incrosta-

tions sur la soupape même et

en endommageant l’ambient.

G) FONCTIONNEMENT

La soupape VHS n’est contrô-

lée  d’aucun dispositif extérieur.

Elle entre en fonction automati-

quement chaque fois quand il y

a une condition déséquilibrée de

pression entre l’intérieur du silo

dûe au remplissage ou du dé-

chargement de quelconque type.

La soupape permet la sortie/en-

trée d’air jusqu’à la réalisation

de la pression ambiente à l’in-

téreur du récipient.

La soupape peut être munie d’un

senseur inductif pour la signa-

lation d’actionnement en sur-

pression (KXS1).

Afin d’éviter l’entrée d’agents

extérieurs comme des oiseaux,

la vanne la vanne peut être équi-

pée avec une protection avec

grille (MDPTS).

(UNI ISO 8456 5.1.1.4.2 et

5.1.1.4.2. e 5.1.1.4.3).

N.B.: La vie de la soupape aug-

mente notablement si on la net-

toie périodiquement. Cela est

particulièrement important

quand le produit tend à se dur-

cir ou à se compacter s’il reste

ferme pour une certaine pério-

de.
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H) MONTAGGIO-SMONTAGGIO

H1) SMONTAGGIO DELLA

VALVOLA DALL’ANELLO

SOTTOVALVOLA

Agire sulle due semifasce che

uniscono valvola e anello svi-

tando semplicemente le 2 viti

VTCEI M10.

H2) ISPEZIONE MEMBRANA

Operare secondo la sequenza

sottoindicata:

Pulire membrana poi rimontare

la valvola secondo la sequenza

operazioni inversa.

H) ASSEMBLY-DISASSEMBLY

H1) DISASSEMBLY OF THE

VALVE FROM THE CONNEC-

TOR SPOUT

Remove the clamp by unscrew-

ing the two M10 socket screws.

H2) INSPECTION OF THE DIA-

PHRAGM

Perform the following opera-

tions:

INSPECTION OF DIAPHRAGM - INSPEKTION DER MEMBRAM - INSPECTION DE LA MEMBRANE - ISPEZIONE MEMBRANA

Clean the diaphragm and reas-

semble the unit.

Membran reinigen und Ventil in

umgekehrter Reihenfolge wie in

den Abbildungen dargestellt

montieren.

Nettoyer et remonter la vanne

selon la séquence d’opérations

contraire.

1 2 3

4 5

H) MONTAGE-DEMONTAGE

H1) DEMONTAGE DES VEN-

TILS VON DER EINSCHWEIS-

SZARGE

Die zwei M10er Schrauben von

der Spannschelle entfernen.

H2) INSPEKTION DER MEM-

BRAN

Wie im folgenden dargestellt

vorgehen:

H) MONTAGE-DEMONTAGE

H1) DEMONTAGE DE LA SOU-

PAPE DE L’ANNEAU DE RAC-

CORDEMENT

Agir sur les deux demi-colliers

qui unient la soupape et l’anneau

en dévissant simplement les

deux boulons M10.

H2) INSPECTION MEMBRANE

Opérer selon la séquence indi-

quée ci-dessous:
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I) MANUTENZIONE

Il non attenersi strettamen-

te alle seguenti istruzioni

può causare problemi ed in-

validare la garanzia sulle

macchine fornite.

E’ necessario seguire scrupo-

losamente le seguenti indicazio-

ni:

Settimanalmente controllare

la presenza di polvere nella

zona circostante alla valvola,

togliere il coperchio per rimuo-

vere eventuali incrostazioni,

verificare la libertà di movimen-

to della membrana.

Annualmente effettuare la re-

visione completa della valvola

(vedi smontaggio/rimontaggio)

con sostituzione della membra-

na e pulizia accurata di tutti gli

elementi; dopo la revisione E’ IN-

DISPENSABILE RITARARE LA

VALVOLA seguendo le istruzio-

ni al punto E2.

I1) SOSTITUZIONE DEI PEZZI

DI USURA

Diaframma

(come istruzioni H2)

I2) LUBRIFICAZIONE

Nessuna operazione di lubrifi-

cazione è prevista.

J) RUMORE

Nessun rumore

K) SMANTELLAMENTO

E DEMOLIZIONE

Immagazzinaggio della macchi-

na per periodo prolungato.

Pulire accuratamente la macchi-

na soprattutto all’interno.

Proteggerla dentro un conteni-

tore.

ROTTAMAZIONE

Recuperare le parti di marteria-

le plastico (es. coperchio, anelli

di tenuta, rivestimenti, ...) e con-

segnarle ai centri di raccolta.

Consegnare le restanti parti, che

sono tutte in acciaio, ai centri di

recupero materiali ferrosi.

I) MAINTENANCE

Failure to follow the main-

tenance instructions may

cause problems and invali-

date the guarantee.

It is important to perform the fol-

lowing operations:

Once a week check the area

near the valve is free from ma-

terial. Remove the cover to re-

move any crusts that have

formed. Check the diaphragm

moves freely.

Once a year the valve needs

to be overhauled completely

(see disassembly - reassem-

bly), replacing the diaphragm

and cleaning all elements. After

the overhaul, THE PRESSURE

SETTING OF THE VALVE MUST

BE CHECKED AND READJUST-

ED following the procedure de-

scribed in paragraph E2.

I1) REPLACEMENT OF WEAR

PARTS

Diaphragm

(see instructions H2).

I2) LUBRICATION

No lubrication required.

J) NOISE

No noise at all.

K) DISAMANTLING

AND DISPOSAL

Storage of equipment for longer

periods. Clean the equipment

thoroughly, especially inside.

Store the equipment in a con-

tainer.

SCRAPPING

Recycle plastic materials (e.g.

weather protection cover,

seals, coatings etc.) and dis-

pose according to regulations.

Dispose of metal parts at the

scrap yard.

I) WARTUNG

Das Nichtbefolgen der War-

tungsvorschriften kann zu

Störungen führen und die

Gewährleistung außer kraft

setzen.

Die nachstehenden Vorschriften

sind strikt zu befolgen:

Einmal pro Woche kontrollie-

ren, ob sich im Bereich um das

Ventil herum Staub angesammelt

hat. Wetterhaube abnehmen

und Verkrustungen, sofern vor-

handen, entfernen. Kontrollie-

ren, ob die Membran sich frei

bewegen kann.

Einmal im Jahr eine komplette

Revision vornehmen (siehe Ka-

pitel Demontage/Montage).

Dabei die Membran austauschen

und alle Ventilteile gründlich rei-

nigen. Nach erfolgter Revision

UNBEDINGT DAS VENTIL ER-

NEUT TARIEREN (gem. Punkt E2).

I1) AUSTAUSCH VON VER-

SCHLEISSTEILEN

Membran

(siehe Anleitung unter H2).

I2) SCHMIERUNG

Keinerlei Schmierung erforder-

lich.

J) BETRIEBSGERÄUSCHE

Es treten keinerlei Betriebsge-

räusche auf.

K) DEMONTAGE UND VER-

SCHROTTUNG

Lagerung des Geräts über län-

gere Zeiträume.

Gerät gründlich säubern,

besonders innen.

Gerät in einem Behälter lagern.

VERSCHROTTUNG

Kunststoffteile (z.B. Wetterhau-

be, Dichtungen, Beschichtun-

gen etc.) gemäß den Vorschrif-

ten recyclen.

Metallteile beim Schrotthändler

abgeben.

I) ENTRETIEN

Si vous ne respectez pas

exactement les consignes

suivantes vous pouvez

avoir de graves problèmes

et invalider la garantie des

machines fournies.

Il est nécessaire de suivre scru-

puleusement les indications sui-

vantes:

Une fois par semaine contrô-

ler la présence de poussière

dans la zone autour de la sou-

pape, enlever le couvercle et

emporter des incrostations

éventuelles et vérifier si la mem-

brane est libre.

Une fois par an effectuer la

révision complète de la soupa-

pe (voir démontage/remontage)

avec substitution de la membra-

ne et le nettoyage soigneux de

tous les éléments. Après la ré-

vision IL EST INDISPENSABLE

DE RETARER LA SOUPAPE sui-

vant les instructions au point E2.

I1) SUBSTITUTION DES PIE-

CES D’USURE

Membrane

(comme instructions  H2).

I2) LUBRIFICATION

Aucune opération de lubrifica-

tion prévue.

J) BRUIT

Aucun bruit

K) DEMONTAGE ET DEMOLI-

TION

Mise en entrepôt de la machine

pendant une longue période:

nettoyez soigneusement la ma-

chine, surtout à l’intériedur;

protégez-la en la mettant dans

un conteneur.

DEMOLITION

récupérez les pièces en matiè-

re plastique (par ex. couvercle,

revêtements, joints, etc.) et

remettez-les aux centres de ré-

colte spécialisés;

remettez les autres pièces en

acier aux centres de récupéra-

tion des métaux.
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Pos. PROBLEMA Pos. CAUSA Pos. SOLUZIONE

1 Il silo dopo il carico 1 La membrana è 1 Togliere il coperchio

pneumatico rimane in ricoperta di e rimuovere le

pressione oltre il valore incrostazioni incrostazioni

di taratura

2 Il silo dopo lo svuota- 1 La membrana è 1 Togliere il coperchio

mento rimane in ricoperta di e rimuovere le

depressione oltre il incrostazioni incrostazioni

valore di taratura

Pos. PROBLEME Pos. CAUSE Pos. SOLUTION

1 Après le remplissage 1 Membrane est couverte 1 Enlever couvercle

pneumatique le silo d’incrostations et éliminier les

reste en pression incrostations

outre tarage soupape

2 Après le remplissage 1 Membrane est couverte 1 Enlever couvercle

pneumatique le silo d’incrostations et éliminier les

reste en dépression incrostations

outre tarage soupape

Pressure inside silo

remains higher than

overpressure setting of

valve after loading.

Diaphragm encrusted. Take off weather protec-

tion cover and remove

crust.

Pressure inside silo

remains lower than ne-

gative pressure setting of

valve after emptying.

Diaphragm encrusted. Take off weather protec-

tion cover and remove

crust.

Item PROBLEM Item POSSIBLE REASON Item SOLUTION

1

2

1

2

1

2

L) POSSIBILI INCONVENIENTI

I problemi minori possono esse-

re risolti senza consultare uno

specialista. Diamo qui sotto un

elenco degli inconvenienti più

comuni con le eventuali cause e

possibili rimedi.

L) BETRIEBSSTÖRUNGEN UND

ABHILFE

Kleinere Störungen können ohne

die Einschaltung eines Fach-

manns behoben werden. Im fol-

genden einige Beispiele mögli-

cher Ursachen und Abhilfen.

L) PROBLEMES EVENTUELS

Vous pouvez résoudre vous-

même les petits problèmes sans

devoir consulter un spécialiste.

De suite on donne quelques

exemples des cuses éventuel-

les et des solutions possibles.

L) FAULT FINDING

Minor problems can be resolved

without consulting a specialist.

Here are a few examples of

possibles causes and solu-

tions.

Nach pneumatischem

Befüllen herrscht

höherer Druck als

Ventil-Einstellwert.

1 1 1

12

Membran verkrustet.

Membran verkrustet.Nach pneumatischem

Befüllen herrscht

niedrigerer Druck als

Ventil-Einstellwert.

Wetterhaube abnehmen

und Krusten entfernen.

1 Wetterhaube abnehmen

und Krusten entfernen.

STÖRUNGPos. Pos. Pos.MÖGL. URSACHE LÖSUNG
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2

OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 13

List of hazards

Gefährdungsliste

Liste des risques

Lista dei rischi

Safety Measures

Sicherheitsmaßnahmen

Consignes de sécurité

Misure di sicurezza

Norm Reference

Bezugsnormen

Normes de référence

Norme di Riferimento

Operating Instruction Ref.

Bez. Betriebsanleitung

Réf. instructions de

fonctionnement

Rif. istruzioni operative

Residual Risk

Restrisiken

Risque résiduel

Rischio residuo

1. Mechanical Hazards - Mechanische Gefährdungenen - Risques mécaniques - Rischi meccanici

1.1

Crushing - Quetschen

Ecrasement - Schiacciamento User warning! Never introduce hands

between valve casing and moving parts.

Warnhinweis an den Bediener! Niemals

m i t d e n H ä n d e n i n d e n B e r e i c h

zwischen Ventilgehäuse und bewegliche

Ventilteile greifen!

Avertissement à l'utilisateur. Jamais

introduire les mains dans l'espace entre

le corps et les parties mobiles de la

soupape

Indicazione all'utilizzazione: mai mettere

le mani tra corpo valvola e parte in

movimento

EN 292 - 1

EN 294

EN 349

WA.03042 M.6

WA.03042 M.7

WA.03042 M.9

NO - NEIN

NON - NO

1.2

Shearing - Scheren

Troncature - Troncamento

1.3

Cutting - Schneiden

Coupe - Taglio

1.4

Entanglement

Erfassen - Aufwickeln

Entortillement Attorcigliamento

1.5

Drawing-in - Trapping

Einziehen - Fangen

Entraînement - Encastrement

Trascinamento - Intrappolamento

1.6

Impact - Stoß

Impact - Impatto

1.7

Stabbing - puncture

Stich

Perforation - perçage

Perforazione - foratura

1.8

Friction - abrasion

Reibung - Abrieb

Frottement - abrasion

Frizione - abrasione

1.9

High pressure fluid injection

Flüssigkeiten unter Druck

Injection de fluide à haute pression

Iniezione fluido ad alta pressione

1.10

Ejection of parts

Ausstoßung von Teilen

Ejection des pièces

Espulsione di pezzi

1.11

Loss of stability

Stabilitätsverlust

Perte de stabilité

Perdita di stabilità

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

1.12

Slip Trip and fall

Rutschen oder Fallen

Glissement et chute

Scivolamento e caduta

Not applicable - Nicht anwendbar

Non applicable - Non applicabile
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2

OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 14

List of hazards

Gefährdungsliste

Liste des risques

Lista dei rischi

Safety Measures

Sicherheitsmaßnahmen

Consignes de sécurité

Misure di sicurezza

Norm Reference

Bezugsnormen

Normes de

référence

Norme di

Riferimento

Operating Instruction Ref.

Bez. Betriebsanleitung

Réf. instructions de

fonctionnement

Rif. istruzioni operative

Residual Risk

Restrisiken

Risque résiduel

Rischio residuo

2. Electrical Hazard - Elektrische Gefährdungen - Risques électriques - Rischi elettrici

2.1

Electrical contact

Elektrischer Kontakt

Contact électrique

Contatto elettrico

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

2.2

Electrostatic phenomena

Elektrostatische Erscheinungen

Phénomènes électrostatiques

Fenomeni elettrostatici

Not applicable - Nicht anwendbar

Non applicable - Non applicabile
2.3

Thermal radiation

Wärmestrahlung

Radiation thermique

Radiazione termica

2.4

External influence on equipment

Äußere Einwirkungen auf die Geräte

Influence extérieure sur les appareillages

Influenza esterna sulle apparecchiature

3. Thermal Hazards - Thermische Gefährdungen - Risques thermiques -  Rischi termici

3.1

Burns and scalds

Verbrennungen und Branwunden

Brûlures et lésions

Bruciature e ustioni

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

3.2

Health -damaging effects by hot/cold

environment

Gesundheitsschädliche Auswirkungen

infolge warmer/kalter Umgebungen

Effets nocifs pour la santé dus aux

environnement chauds/froids

Effetti dannosi per la salute dovuti ad

ambienti caldi/freddi
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OPERATION AND MAINTENANCE

BETRIEBS- UND WARTUNGSANLEITUNG

UTILISATION ET ENTRETIEN

USO E MANUTENZIONE WA.03042 M. 15

List of hazards

Gefährdungsliste

Liste des risques

Lista dei rischi

Safety Measures

Sicherheitsmaßnahmen

Consignes de sécurité

Misure di sicurezza

Norm Reference

Bezugsnormen

Normes de référence

Norme di Riferimento

Operating Instruction Ref.

Bez. Betriebsanleitung

Réf. instructions de

fonctionnement

Rif. istruzioni operative

Residual Risk

Restrisiken

Risque résiduel

Rischio residuo

4. Hazard generated by noise - Gefährdungen durch Lärm - Risque dérivant de la pollution acoustique - Rischio da inquinamento acustico

4.1

Hearing losses

Gehörverlust

Pertes de l'ouïe

Perdite dell'udito Not applicable - Nicht anwendbar

Non applicable - Non applicabile

4.2

Interference with speech

Verständigungsschwierigkeiten

Difficulté de communication

Difficoltà di comunicazione

5. Hazard generated by vibration - Gefährdungen durch Schwingungen - Risque dû aux vibrations - Rischio dovuto alle vibrazioni

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

6. Radiation Hazards - Gefährdungen durch Strahlung - Risques de radiation - Rischi di radiazione

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

7.

Hazards generated by materials processed - Gefährdungen duch die behandelten Materialien

Risques dus aux matériaux traités - Rischi dovuti ai materiali trattati

7.1

Contact or inhalation

Berühren oder Einatmen

Contact ou inhalation

Contatto o inalazione

For such a kind of materials the

plant manufacturer and/or the

installator has to fit suitable special

device

Für diese Art Material ist der

Anlagenhersteller oder der

Installateurangehalten, passende

Spezialeinrichtungen

bereitzustellen.

Pour ce type de matériaux le

constructeur de l'installation  ou le

personnel responsable est tenu de

prévoir des dispositifs spéciaux.

Per questo tipo di materiali il

costruttore dell'impianto o

l'addetto all'installazione è tenuto

a predisporre opportuni dispositivi

speciali

EN 292-1

WA.03042 M.6

WA.03042 M.8

WA.03042 M.9

YES-JA

OUI-SI

7.2

Fire and explosion

Brand oder Explosion

Incendie et explosion

Incendio ed esplosione

7.3

Biological (viral/bacterial)

Biologisch (durch Viren/Bakterien)

Biologique (viral/bactérien)

Biologico (virale/batterico)

8.

H.generated by neglecting ergonomic principles - Gefährdungen durch die Nichtbeachtung der ergonomischen Richtlinien

Risques dus à l'inobservation des principes ergonomiques - Rischi dovuti all'inosservanza dei principi ergonomici

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

9. Hazards combination - Kombination der Gefährdungen - Combinaison de risques - Combinazione di rischi

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

10.

H. generated by failure of energy supply - Gefährdungen durch eine Störung der Energieversorgung

Risques produits par une panne du secteur d'alimentation - Rischi generati da un guasto nella rete di alimentazione

10.1

Failure of energy supply

Störung im Versorgungsnetz

Panne dans le secteur d'alimentation

Guasto nella rete di alimentazione

Not applicable - Nicht anwendbar

Non applicable - Non applicabile

10.2

Unexpected ejection of parts

Unerwartetes Ausstoßen von Teilen

Ejection inattendue de pièces

Espulsione inaspettata di pezzi

10.3

Failure of control system

Störung des Steuersystems

Avarie du système de contrôle

Avaria del sistema di controllo

10.4

Errors of fitting - Passungsfehler

Erreurs d'accouplement - Errori di

accoppiamento

11.

H. generated by missing of safety related measures - Gefährdungen durch die Nichtbeachtung der entsprechenden

Sicherheitsnaßnahmen

Risques dus à l'absence de mesures concernant la sécurité - Rischi dovuti alla mancanza di misure legate alla sicurezza

Not applicable - Nicht anwendbar

Non applicable - Non applicabile
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USO E MANUTENZIONE WA.03042 M. 16

M) CHECK-LIST IN CASO DI

GUASTO

1) Domande generali

Descrizione del guasto

a) La valvola apre e chiude  sen-

za problemi anche dopo lun-

ghi periodi di sosta?

b) Pare che le condizioni atmo-

sferiche contribuiscano al

malfunzionamento?

2) Controlli parte silo

a) Il silo viene caricato pneuma-

ticamente, con press. > 1.5

bar?

b) In presenza di + sili, sono tutti

muniti di valvola di sicurez-

za?

c) I sili sono collegati tra loro?

d) Sono dotati di un filtro cia-

scuno?

e) C’è’ un sistema di sicurezza

tipo KCS?

g) C’è una valvola lungo il tubo

di carico?

3) Controllo della Valvola

a) La valvola viene montata per-

fettamente verticale?

b) Verificareperiodicamente la

condizione della membrana;

4) Controllo del Prodotto

a) denominazione del prodotto?

b) densità? (Kg/dm
3

)

c) granulometria?

d) umidità % ?

e) scorrevolezza? (fare scor-

rere il materiale su una la-

miera aumentando lentamen-

te l’inclinazione!)

f ) comprimibilità? (è possibile

fare una “palla di neve”?)

g) abrasività? (fa male quando

si sfrega il prodotto tra le

dita?).

M) CHECK-LIST EN CAS DE

VIS EN PANNE

1) Demandes générales

Description de la panne

a) La soupape s’ouvre et se fer-

me sans problèmes même

après des longues périodes

d’inactivité?

b) Semble-t-il que les conditions

atmosphériques contribui-

sent au malfonctionnement ?

2) Contrôles du silo

a) Est-ce que le silo est rempli

pneumatiquement avec une

pression > 1.5 bar?

b) Avec plus silos, est-ce que

chaque silo est muni d’une

soupape de sécurité?

c) Est-ce que les silos sont con-

nectés entre eux?

d) Est-ce que chaque silo est

muni d’un filtre dépoussié-

reur?

e) Est-ce qu’il y a un système

de sécurité type KCS?

g) Est-ce qu’il y a une vanne le

long du tube de chargement?

3) Contrôles de la soupape

a) Est-ce que la soupape a été

montée de manière parfaite-

ment verticale?

b) Vérifiez périodiquement les

conditions de la membrane.

4) Contrôle du matériau

a) Désignation du matériau

b) Densité? (kg/dm
3

)

c) Granulométrie? (μm/mm)

d) Humidité? (%)

e) Fluidité? (faites couler le ma-

tériau sur une tôle en aug-

mentant l’inclinaison de la-

même)

f ) Compressibilité? (est-il pos-

sible de faire une “boule de

neige”?)

g) Abrasivité? (est ce qu’il fait

mal quand on frotte le maté-

riau dans les doigts?).

M) CHECK LIST IN CASE OF

TROUBLE

1) General questions

Fault description

a) Does valve open and close

also after long shutdown

periods without problems?

b) Do weather conditions neg-

atively influence feeder op-

eration?

2) Silo check

a) Is silo pneumatically filled

with > 1.5 bar?

b) With more silos, are all of

them equipped with a sepa-

rate pressure relief valve?

c) Are silos connected be-

tween each other?

d) Does each silo have its own

dust filter?

e) There is a security system

type KCS?

g) Is on valve in the inlet tube

3) Valve check

a) Is valve installed perfectly

vertically?

b) Check diaphragm at regular

intervals.

4) Material check

a) Material description?

b) Bulk density? (kg/dm
3

)

c) Particle size? (μm/mm)

d) Humidity? (%)

e) Flowability? (make material

slide down a metal plate by

varying the angle from low

to steep)

f ) Compressible material? (can

you make a “snowball”?)

g) Abrasive material? (does it

hurt when rubbing it be-

tween fingers?).

M) CHECKLISTE BEI BE-

TRIEBSSTORUNGEN

1) Allgemeine Fragen

Beschreibung der Fehlfunk-

tion

a) Öffnet und schließt das Ven-

til problemlos auch nach län-

gerer Betriebsunterbre-

chung?

b) Spielen beim Auftreten der

Störungen Witterungseinflüs-

se eine Rolle?

2) Kontrolle des Silos

a) Wird Silo pneumatisch mit

    > 1.5 bar befüllt?

b) Bei mehreren Silos, sind alle

mit einem separaten Druck-

ausgleichsventil ausgestat-

tet?

c) Sind Silos miteinander ver-

bunden?

d) Ist jeder Silo mit einem sepa-

raten Entstaubungsfilter aus-

gestattet?

e) Ist eine Überfüllsicherung

wie z.B. “KCS” vorgesehen?

g) Existiert ein Ventil entlang der

Fülleitung?

3) Kontrolle des Ventils

a) Ist das Ventil exakt senkrecht

eingebaut?

b) In regelmäßigen Abständen

die Membran kontrollieren.

4) Prüfung des Materials

a) Materialbezeichnung?

b) Schüttgewicht? (kg/dm
3

)

c) Körnung? (μm/mm)

d) Feuchte? (%)

e) Fließfähigkeit? (Materialpro-

be auf einem geneigten Blech

zum Fließen bringen)

f ) Komprimierbarkeit? (Kann ein

“Schneeball” geformt wer-

den?)

g) Abrasivität? (Schmerzt es,

wenn man Material zwischen

den Fingern reibt?).

10.03 /
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WAM S.p.A.

Via Cavour, 338

I - 41030 Ponte Motta

Cavezzo (MO) - ITALY

fax

e-mail

internet

videoconferenze

+39 / 0535 / 618111

+39 / 0535 / 618226

info@wamgroup.it

www.wamgroup.com

+ 39 / 0535 / 49032

N.B. Rights reserved to modify technical specifications

N.B. Angaben ohne Gewähr. Änderungen können ohne Vorankündigung vorgenommen werden.

N.B. Toutes données portées dans le présent catalogue n’engagent pas le fabricant. Elles peuvent être modifiéès à tout moment.

N.B. Tutti i dati riportati nel presente catalogo non sono impegnativi e possono subire variazioni in qualsiasi momento.
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Possible deviations due to modifications and/or manufacturing toleranc-

es are reserved.

Abweichungen infolge Änderungen und/oder aufgrund von Fertigungsto-

leranzen sind vorbehalten.

Nous nous réservons des écartements éventuels dûs des modifications

et/ou des tolérances d’usinage.

Ci riserviamo eventuali scostamenti dovuti a modifiche e/o tolleranze di

lavorazione.

All the products described in this catalogue are manufactured according to WAM
®

 S.p.A. Quality System

procedures.

The Company’s Quality System, certified in July 1994 according to International Standards UNI EN ISO 9002-94 and

extended to UNI EN ISO 9001-2000 in October, 2002, ensures that the entire production process, starting from the

processing of the order to the technical service after delivery, is carried out in a controlled manner that guarantees

the quality standard of the product.

Alle in diesem Katalog beschriebenen Erzeugnisse werden in Konformität mit dem Qualitätssystem der WAM
®

S.p.A. hergestellt.

Das im Juli 1994 zertifizierte Qualitätssystem entspricht der Norm UNI EN ISO 9002-94 (im Oktober 2002 auf

UNI EN ISO 9001-2000 erweitert) und gewährleistet dem Kunden eine strenge Qualitätskontrolle in jeder Phase

des Produktionprozesses bis hin zum Kundendienst nach Auslieferung der Ware.

Tous les produits décrits dans ce catalogue ont été réalisé selon les modalités opérationnelles définies Système

de Qualité de WAM
®

 S.p.A.

Le système de Qualité de l’entreprise, certifié au mois de juillet 1994 en conformité aux Normes Internationales UNI

EN ISO 9002-94 et successivement étendu à UNI EN ISO 9001-2000 au mois de octobre 2002, est en mesure

d’assurer que le procédé entier de production, à partir de la formulation de la commande jusqu’au service technique

après la livraison, soit effectué de manière contrôlée et appropriée afin de garantir le standard de qualité du produit.

Tutti i prodotti descritti in questo catalogo sono stati realizzati secondo modalità operative definite Sistema

Qualità di WAM
®

 S.p.A.

Il Sistema Qualità aziendale, certificato dal luglio 1994 in conformità alle Normative Internazionali UNI EN ISO

9002-94 e successivamente esteso alle Normative Internazionali UNI EN ISO 9001-2000 nell’ottobre 2002, è in

grado di assicurare che l’intero processo produttivo, dalla formulazione dell’ordine fino all’assistenza tecnica

successiva alla consegna, venga effettuato in modo controllato ed adeguato a garantire lo standard qualitativo

del prodotto.

UNI EN ISO 9001-2000

Certif ied Company
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N) RICAMBI

Per l’identificazione dei pezzi di

ricambio vedi tabelle riportate qui

a seguito.

N) SPARE PARTS

To identify parts proceed ac-

cording to the following table.

N) PIECES DE RECHANGE

Pour identifier les pièces de re-

change voir le tableau suivant.

N) ERSATZTEILE

Zur zweifelsfreien Identifikati-

on der Ersatzteile so wie in der

nachfolgenden Tabelle be-

schrieben vorgehen.
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WAM S.p.A.

Via Cavour, 338

I - 41030 Ponte Motta

Cavezzo (MO) - ITALY

fax

e-mail

internet

videoconferenze

+39 / 0535 / 618111

+39 / 0535 / 618226

info@wamgroup.it

www.wamgroup.com

+ 39 / 0535 / 49032

N.B. Rights reserved to modify technical specifications

N.B. Angaben ohne Gewähr. Änderungen können ohne Vorankündigung vorgenommen werden.

N.B. Toutes données portées dans le présent catalogue n’engagent pas le fabricant. Elles peuvent être modifiéès à tout moment.

N.B. Tutti i dati riportati nel presente catalogo non sono impegnativi e possono subire variazioni in qualsiasi momento.
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Pressure Relief & Control Valves
Druckausgleichsventile

Soupapes de haute sécurité pour l’environnement

Valvola alta sicurezza per ambiente

VHS
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-50 mm H2O*

Negative Pressure
Unterdruck
Dépression
Depressione

TYPE

VHS273

Excess Pressure
Überdruck
Surpression

Sovrapressione

  300 ~ 1000 mm H2O* 22

kg

Dimensions in mm

  1 Carbon Steel

  Normalstahlausführung

  Acier normal

  Acciaio al carbonio

 2  304 st.st.

  Edelstahl 1.4301

  INOX 304

  AISI 304

* Calibration by Manufacturer:

 Werksseitig tariert auf:

 Calibrée par le costructeur à:

 Tarata dal costruttore a:

-50 mm H
2
0

500 mm H
2
0

Application

Mounted on top of silos, bins, hoppers or 
containers, VHS Pressure Relief & Control 
Valves avoid both excess and negative pressure 
inside the container, thus preventing problems 
which could severely harm people and damage 
both silo and venting filter. 

Materials

All contact parts are manufactured from carbon 
steel, on request from stainless steel.

The weather protection cover is made of 
stainless steel, the gaskets according to the 
application.

Vantaggi e Specifiche Tecniche 

- Rapido ripristino delle normali condizioni

- Portate fino a 5000m3/h

- Ridotte possibilità di formazione di croste o  
 blocchi di materiale all’interno della valvola

- Predisposizione per connessioni di   
 convogliamento polvere

- Ridotti tempi di manutenzione

- Ideale per ambienti chiusi o con limitati  
 valori di emissioni di polvere

- Ridotto inquinamento ambientale

Einsatzbereiche

Das auf Silos, BehäItern, Trichtern etc. 
einsetzbare VHS Druckausgleichsventil reagiert 
sowohl auf Über- als auch auf Unterdruck und 
bietet einen sicheren Schutz für BehäIter und 
Entstaubungsfilter.

Werkstoffe

Alle produktberührenden Teile sind aus 
Normalstahl, auf Wunsch aber auch in Edelstahl 
lieferbar. 

Die Wetterhaube ist aus Edelstahl, die 
Dichtungen sind in ihrer Qualität dem Werkstoff 
der produktberührenden Teile angepasst.

Vantaggi e Specifiche Tecniche 

- Rapido ripristino delle normali condizioni

- Portate fino a 5000m3/h

- Ridotte possibilità di formazione di croste o  
 blocchi di materiale all’interno della valvola

- Predisposizione per connessioni di   
 convogliamento polvere

- Ridotti tempi di manutenzione

- Ideale per ambienti chiusi o con limitati  
 valori di emissioni di polvere

- Ridotto inquinamento ambientale

Utilisation

Les soupapes VHS sont à installer sur des 
silos, trémies etc., afin d’éviter les mises en 
pression ou en dépression dangereuses pour le 
personnel, la structure du silo ou du filtre.

Matériaux de construction

Toutes les parties en contact avec le produit 
sont en acier normal, en INOX sur demande. 

Le capot est en INOX, les garnitures selon 
l’emploi.

Vantaggi e Specifiche Tecniche 

- Rapido ripristino delle normali condizioni

- Portate fino a 5000m3/h

- Ridotte possibilità di formazione di croste o  
 blocchi di materiale all’interno della valvola

- Predisposizione per connessioni di   
 convogliamento polvere

- Ridotti tempi di manutenzione

- Ideale per ambienti chiusi o con limitati  
 valori di emissioni di polvere

- Ridotto inquinamento ambientale

Impiego

Le valvole VHS vengono installate sopra sili, 
tramogge, celle, contenitori, etc. per evitare 
valori di pressione o depressioni pericolosi per 
persone, la struttura del silo e del filtro.

Materiale di costruzione

Tutte le parti a contatto con il prodotto sono 
in acciaio normale vernicati in RAL 7001, su 
richiesta in acciaio INOX 304, ed in materiale 
polimerico.

Il coperchio è in materiale plastico, le 
guarnizioni secondo l’impiego.

Vantaggi e Specifiche Tecniche 

- Rapido ripristino delle normali condizioni

- Portate fino a 5000m3/h

- Ridotte possibilità di formazione di croste o  
 blocchi di materiale all’interno della valvola

- Predisposizione per connessioni di   
 convogliamento polvere

- Ridotti tempi di manutenzione

- Ideale per ambienti chiusi o con limitati  
 valori di emissioni di polvere

- Ridotto inquinamento ambientale

VHS
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Pressure Relief Valve

For a correct operation the ap pli cation of a 
pressure relief valve is necessary in order to 
discharge possible pressure inside the silo, as 
well as negative pressure.

In fact, there is pressure once you fill the silo 
and negative pressure when you empty it.

lf air input and output are not cor rect the 
valve opens (one way or the other) and avoids 
possible silo damage.

The dust emission can be chan ne led through a 
duct which is connected with the outlet pipe. 

Druckausgleichsventil

Für einen problemfreien An la gen betrieb ist der 
Einsatz eines Sicherheitsventils unbedingt er-
forderlich, da sich beim Befüllen des Silos oder 
Behälters ein Über druck, beim Entleeren da ge-
gen ein Unterdruck in dem sel ben bildet.

Zu hoher Über- oder Unterdruck gefährden die 
Stabilität des Behäl ters und die Be triebs si che-
rheit.

Beim Überschreiten der zuläs si gen Höchstwerte 
tritt in beiden Fällen das Druckausgleichsventil 
in Kraft.

Die Staubemission kann über eine mit dem 
Abluftrohr ver bun dene Leitung abgeleitet 
werden.

Soupapes de sécurité pour l’environnement

Il est nécessaire de prévoir l’uti lisation 
d’une soupape de sé cu rité, afin d’éviter une 
éventuelle surpression ou dépression qui 
viendrait à se créer à l’intérieur du silo.

En effet le silo se met en pres sion lorsqu’il se 
charge et en dé pres sion lorsqu’il se vide.

Lorsque l’arrivée et la sortie de l’air dans le silo 
ne se passent pas correctement la soupape de 
sécurité entre en fon c tion ne ment, évitant ainsi 
la rupture ou des déformations du silo. 

La pous sière en émission peut être re cueil lie au 
moyen d’un rac cor de ment au tube de sortie.

Valvola alta sicurezza per ambiente

Per una corretta progettazione del l’impianto 
è necessario prevedere l’applicazione da una 
controllo pressione in modo di scaricare una 
even tuale sovrappressione e/o de pres sione 
che si vengono a creare all’interno dei silo.

Infatti il silo viene messo in pressione durante il 
caricamento o per eventuali reazioni chimiche o 
fisiche del prodotto, ed in depressione quando 
si scarica.

Quando l’entrata e l’uscita dell’aria dal silo 
non avvengono correttamente, la valvola 
di controllo entra in funzione, ripristinando 
i valori corretti di pressione, evitando così 
eventuali rotture o deformazioni del silo.

La geometria e la sequenza di lavoro della 
valvola per mettono, quindi, di convogliare e 
raccogliere le polveri in emissione mediante 
una raccordo al tubo di uscita.
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UNI EN ISO 9001-2000
Certif ied Company

WAM. 00515

WAM. 03021-25-31

WAM. 03041

WAM. 03510

WAM. 03010

WAM. 02531

WAM S.p.A. 
Via Cavour, 338
I - 41030 Ponte Motta
Cavezzo (MO) - ITALY

Tel:  +39 0535 61 81 11
Fax: +39 0535 61 82 26

info@wamgroup.com
www.wamgroup.com

WAM. 02515
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ProMinent®

 Group  

The TOMAL PolyRex 
polymer make-up unit 
is based on more than 
30 years experience of 
dosing and blending 
of polymers. More 
than 1800 units have 
been manufactured 
and shipped to more 
than 60 countries. The 
accuracy, reliability and 
good design has gained 
respect within the water 
treatment, pulp & paper, 
mining and chemical 
industries.

PolyRex
The TOMAL Polymer Make-up Unit
Proven in practice

TOMAL PolyRex polymer make-up unit.

PolyRex is a turn-key automatic 
machine for batch preparation 
and metering of polymer 
solutions from powdered or 
liquid chemicals.
The PolyRex machine will 
feed an adjustable flow of 
powdered or liquid polymer 
and an adjustable flow of 

PolyRex - The king of polymer feeders
preparation and dilution water. 
The PolyRex uses a three step 
mixing system to effectively 
hydrate and mix the polymer to 
a homogenous and activated 
polymer solution. The first step 
is the hydration system, where 
the polymer is fully wetted; 
in the second step energy is 

added thru the acceleration 
in the water ejector; the third 
step is the efficient but gentle 
agitation in the mixing tank.  
The PolyRex three step mixing 
system offers you the most 
efficient and reliable way to 
produce a polymer solution.

TOMAL operates in Australia as a division ProMinent Fluid Controls Pty Ltd (ABN 83 080 688 795)
Unit 4, 4 Narabang Way, BELROSE, (P.O. Box 85, BELROSE WEST), NSW 2085, AUSTRALIA 
Phone +61 2 9450 0995 • Fax +61 2 9450 0996 • email: sales@tomal.com.au • www.tomal.com.au
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ProMinent®

 Group  

PolyRex - Able to minimize polymer usage with low maintenance

PolyRex - Features

PolyRex - Optional equipment

The batch preparation 
system gives outstanding 
characteristics compared to a 
continuous system due to the 
elimination of short circuits. 
The polymer particles cannot 
pass the process without being 
activated.
TOMAL’s proven multiscrew 
polymer feeder ensures reliable 
pulsation free discharge with 
high metering accuracy. This 
ensures a consistent batch 
composition.
A highly effective static mixer 
in stainless steel optimises the 
post dilution water sequence.

Spilled polymer can be a 
potential working hazard. The 
vacuum conveyor (option) 
provides a user-friendly method 
for dust-free filling of the 
powder hopper.
Our wide range of options such 
as different big bag handling 
systems and our design 
flexibility enable us to adapt 
machines to customer individual 
requirements.
Each unit is wet tested prior to 
dispatch from the factory and is 
ready for immediate use.

Powder feeder
The feeder is a double screw 
type 182 Poly with a worm 
geared motor.
Hydration system
Designed for optimal dissolving 
of polymer.
Water control
The automatic and easily 
regulated water control 
equipment ensures an 
undisturbed pressure feed.

A dust free working environment

Preparation/stock tanks
Made from stainless steel; 
preparation tank fitted with our 
highly effective new agitator.
User friendly controls
The PolyRex unit is easily 
operated and adjusted using 
the touch screen display on the 
control panel.
Electric equipment
All electrical equipment and 
interconnecting cables are fitted 
in accordance with ASA 3000.

Materials
The powder feeder, support 
stand and powder hopper are 
made of mild steel painted 
with 40 μm alkyd primer and 
60 μm acryl top coat. The 
tanks, agitator and hydration 
system are made of stainless 
steel AISI 304 and blasted 
with glass pellets. The water 
armatures and the ejector are 
brass, whilst all pipework is 
PVC.

Vacuum conveyor
Ensures a dust free working 
environment, and eliminates 
direct contact with the polymer.
Hopper level switch
At low level in the powder 
hopper a level indicator gives an 
alarm signal.
Dosing pump
Pump motors can be either 
fitted with a  mechanical variator 
or controlled via a frequency 
controller. The complete module 
is mounted on a console and 
fitted with electrical automation 
/ connection. Remote signal 
control for the pump can be 
supplied.

Electromagnetic flowmeter
An electromagnetic flowmeter is 
mounted in the dosing line, prior 
to the dilution water system, for 
easy and accurate measuring of 
the dosing pump flow rate.
Dilution water/static mixer
The water and the stock 
solution are added 
simultaneously to the dosing 
line to produce the final 
concentration. The static mixer 
ensures a homogenized solution 
at the dosing point.

Liquid polymer
For easy conversion from dry 
to liquid polymer there is a 
changeover switch located 
on the front of the control 
panel. Mixing takes place 
in the hydration system 
to obtain the ”clearest” 
possible polymer solution. 
The equipment consists 
of a dosing pump and a 
non-return valve with hose 
connections.
Stainless steel executions
All units can be equipped 
with support, piping and all 
valves in stainless steel AISI 
304/316.
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ProMinent®

 Group  

PolyRex - Big bag handling Systems
As an option the PolyRex 
systems can be equipped with 
a range of big bag unloading 
systems, including dust 

extraction. We offer custom 
solutions tailored to client’s 
specific site needs.

TOMAL AB is certified according  
to SS-EN ISO 9001
Quality requirements for welding 
SS-EN 729-3
Approval testing of welders 
SS-EN 287-1
“Grosser Eignungsnachweis” 
DIN 18 800-7, Abs. 6.2, DIN 18 
801
Guidance on quality levels for 
imperfections SS-EN 5817-D
Implemented quality contracts 
with all important suppliers

Standards and norms

A PolyRex unit equipped with a table support 
for reusable big bags. The support isavailable in 
mild steel or stainless steel

A PolyRex big bag system with an
electric chain hoist and a transverse lifting
beam for easy handling
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ProMinent®

 Group  

Max. preparation capacity at 0.50% or 0.25% stock solution concentration  
and 45 - 60 min. maturing time.

PolyRex - Technical data

PolyRex with vacuum conveyor

PolyRex MAXI with big bag station, electrical chain hoist and a transverse lifting beam

Capacities (kg/h)
Type 0.50% solution 0.25% solution
PolyRex 0.6 1.0 - 1.2 0.5 - 0.6

PolyRex 1.0 1.8 - 2.3 0.9 - 1.1

PolyRex 2.0 3.8 - 4.7 1.9 - 2.3

PolyRex 3.0 5.1 - 6.4 2.5 - 3.2

PolyRex 4.0 7.7 - 9.5 3.8 - 4.7

PolyRex 5.4 9.8 - 12.0 4.9 - 6.0

PolyRex 6.6 12.9 - 16.0 6.8 - 8.6

PolyRex 8.4 15.6 - 19.1 8.3 - 10.4

Dimensions (mm)
Type Tank size A B C D
PolyRex 0.6 2 x 0.3 m3 800 1470 1530 1140

PolyRex 1.0 2 x 0.5 m3 960 1720 1670 1350

PolyRex 2.0 2 x 1.0 m3 1250 2230 1960 1610

PolyRex 3.0 2 x 1.5 m3 1430 2230 2140 1800

PolyRex 4.0 2 x 2.0 m3 1610 2780 2330 2100

PolyRex 5.4 2 x 2.7 m3 1860 2780 2560 2350

PolyRex 6.6 2 x 3.3 m3 1860 3280 2560 2350

PolyRex 8.4 2 x 4.2 m3 2000 3680 2700 2500

PolyRex - MAXI systems
The PolyRex Maxi systems are built for high capacity needs in large waste water plants or industrial 
applications.

Capacities (kg/h)
Type            Tank size           0.50% solution                      0.25% solution
PolyRex MAXI 11 2 x   5.5 m3 20.7 - 25.5 11.1 - 14.0

PolyRex MAXI 16 2 x   8.0 m3 27.4 - 33.0  15.1 - 18.6

PolyRex MAXI 23 2 x 11.5 m3 34.8 - 41.0 19.7 - 23.8

ProMinent Fluid Controls Pty Ltd
Sydney: 02 9450 0995                                   Melbourne: 03 8795 7430                                   Brisbane: 07 3246 5200
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ETP

ETP90 has, among others, the following
advantages:

ETP90 is designed with microprocessor
based electronics.

Configuration can be performed direct on the
transmitter with buttons, standard Hart
handterminal, or the PC program DOX9
(ETP90H).

The transmitter is directly connected to the
process media without any need for pressure
intermedia, this eliminates temperature drift
and gives a rugged design.

A large number of process connections gives
freedom of choice for most applications.

Withstands media temperatures up to 150 °C
continuously, for higher temperatures, most
connections can be delivered as remote seals.

Approved for EExia, 3A and CE (EMC and PED).

Stainless steel IP67-housing protects from dust and
moisture.

Durable against media with solid particles.

Hygienic design without dirt collecting corners,
easy to clean.

Electronic transmitter
for pressure and level

ETP90 Digital transmitter
for gauge pressure, absolute pressure,
differential pressure and level
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Transmitter for Pressure and
Level
ETP90 uses a piezo-resistive
pressure sensor which is
connected to the pressure of the
media via a capillary tube and a
diaphragm. Media pressure
applied to the diaphragm is
transferred via silicon oil to the
pressure sensor. The oil
completely fills the cavity in the
sensor, the capillary tube and the
cavity above the diaphragm. This
means that the diaphragm
movement is very small at
pressure changes. The capillary
tube protects the pressure
sensor from transient pressure
surges.
To ensure that the sensor has the
correct reference pressure, the
rear side is connected to ambient
atmospheric pressure via a tube,
designed in order that air passes
“cold surfaces” closest to the
pressure connection of the
transmitter. Any humidity in the
air will condense on these
surfaces. The condensate flows
out and the remaining air in the
tube stays dry. Additionally, the
reference pressure connection is
designed to prevent flushing
water from entering.
ETP90A has microcomputer-
based electronics, which
communicate with the outside
world with a 4 to 20 mA signal
and can be configured/calibrated
by means of keys and switches
in the connection space.
ETP90H has microcomputer-

Media pressure applied to the
diaphragm is transferred via the
capillary tube and the silicon oil to the
sensor.

Media pressure applied to the
diaphragms is transferred via the
overload diaphragm and the silicon oil
to the sensor.

To transmitter
electronics

Reference tube

Sensor

Diaphragm

Capillary tube

Electronics

Sensor

Overload-
diaphragm

Diaphragm

Reference
slit to the
atmospheric
pressure

ETP90 is a transmitter series
with a wide amount of process
connections to fit most
applications. The transmitter can
measure liquids, gases and
steam.

ETP90 is durable against
overload. For most pressure
ranges the transmitter can be
overloaded at least three times
the highest pressure range value,
and for short pressure surges
even more.

based electronics, which
communicate with the outside
world with a 4 to 20 mA signal as
well as HART communication.

The electronics measure and
converts the output signal from
the pressure dependent sensor
bridge to digital values.
Furthermore, the total resistance
of the sensor bridge is measured
and these values are converted to
digital temperature values.
The electronics perform
compensation for temperature
drift of the sensor by means of
compensation values entered at
the factory calibration and at the
same time the temperature
measurement is calibrated.
Compensation for the non-
linearity in the sensor is done in
the same manner.
Different kinds of transfer
functions, such as linear and
square root can be selected.
With ETP90H also curves,
formulae etc, can be selected.
The electronics perform the
calculation for the selected
transfer function and then the
digital value is converted to
analogue for the 4 to 20 mA
current loop. The digital value can
also be read via HART communi-
cation in optional engineering
units, percentage or current.
ETP90H can be configured/
calibrated to a certain extent by
means of keys and switches in
the connection space and fully by
means of a hand terminal or a PC
via HART communication.

Transmitter for Differential
Pressure
The transmitter has a central
piezo-resistive sensor connected
to the diaphragm chambers via
two capillary tubes.
Each of the two process media
pressures act on a separating
diaphragm that have a small
spring constant. An overload
membrane with adapted spring
constant is located between the
two separating diaphragms. The
diaphragm chambers and the
sensor are filled with silicon oil.
The pressure on both sides of the
overload diaphragm is transferred

ETP90 is directly connected to
the media without the need for
pressure intermedia. This
eliminates the problems usually
associated with pressure
intermedia, such as temperature
drift. Since ETP90 does not use
pressure intermedia temperature
influence is very low. ETP90 is
both temperature- and longterm
stable.
ETP90A is designed for two wire
connection 4–20 mA.
ETP90H has also HART
communication.
ETP90PA has Profibus PA
communication and ETP90FF
Foundation Fieldbus.

Function:

To transmitter
electronics

Electronics

Sensor for pressure

Sensor for differential pressure
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     ETP90XXX-XXXX

Approvals
ETP90 with process connections
7, 8, 9, A, D, E and V are
approved for 3A.
ETP90H/PA/FF are approved for
use in explosion proof areas,
EExia  IIC T4, according to the
ATEX directive by NEMKO.
ETP90 is CE marked according
to the directives for EMC and the
directive for pressure equipment,
PED.
Al types are filled with an FDA
approved silicon oil.

Ordering codes.

See table on next page for code description and possible combinations

Ordering exampel:
Threaded transmitter with R1/2” external thread, and HART elektronics, measuring range 0-65 kPa gauge pressure, will get the
order code ETP90H-4140 with calibrated range 0-65 kPa

Figure 1 Figure 2 Figure 3 Figure 4Electronics type

to the sensor by means of the
silicon oil.
At a pressure difference between
the two separating diaphragms
within the measuring range of the
transmitter, all three diaphragms
will move freely. At overload
exceeding the measuring range
one of the separating diaphragms
will however lay against the
profiled surface while the overload
diaphragm still can move freely.
The differential pressure across
the sensor can in that way not
increase further even if the
differential pressure across the
separating diaphragms increases.
This protects the sensor against
overload and transient pressure
surges.
The electronics perform
compensation for temperature
drift of the sensor by means of
compensation values entered at
factory calibration, and at the
same time the temperature
measurement is also calibrated.
Compensation for the non-
linearity in the sensor is done in
the same manner.
Different kinds of transfer
functions, such as linear and
square root can be selected.
With ETP90H also curves,
formulae etc, can be selected.
The electronics perform the
calculation for the selected
transfer function and then the
digital value is converted to
analogue for the 4 to 20 mA
current loop. The digital value can
also be read via HART communi-
cation in optional engineering
units, percentage or current.
ETP90H can be configured/
calibrated to a certain extent by

means of keys and switches in
the connection space and fully by
means of a hand terminal or a PC
via HART communication.

DOX9
DOX9 is a software tool for
configuration, calibration and
documentation of ETP90.
DOX9 is delivered on a CD-ROM
for Windows 95/98/2000 and
Windows NT.
DOX9 contains a database with
available transmitter types and
can be used for configuring
transmitter specific parameters
and for performing maintenance-
and output-calibration and also
”autozero”. DOX9 can also be
used for copying configurations,
backup on harddrives, sending/
reciving via standard HART-
communication and selftest with
alarmfunction.
DOX9 also contains onlinehelp,
data sheets and operating
instructions.

Handterminal
For configuring of ETP90H a
handterminal of HART-type can
be used.

Transmitters with fieldbus
communication
ETP90 can also be delivered with
Profibus PA or Foundation
Fieldbus communication (FF will
be released 2005).
The electrical connection and
communication protocol for both
PA and FF follows the standard
IEC 1158.
ETP90PA and FF can be
configured through the fieldbus
communication or with buttons

and a rotary switch direct on the
transmitter.

Display
ETP90 can, as an option, be
equiped with a digital display. The
display is connected in series
with the 4-20 mA output.
The display can be programmed
to show the pressure in any unit.

ETP90PA and ETP90FF can be
equiped with a digital display
(factory mounted). The display
can show the output in the
choosen unit. The display can
also be used when configuring
the transmitter with the buttons
and the rotary switch.

The display is mounted under the
transmitters cap. The cap is then
exchanged to one with a display
window.

Lightning protection
ETP90 can be equiped with an
integrated lightning protection
that withstands high overvoltage
surges.

Design
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Figure 1

Figure 3

Figure 4
Selection guide:

Electronics

*1   Release  2005
*2   No drawing. For dimensions  please contact Customer Center.
*3  Not for electronics A.

House R 1/2”(1,2) R 11/2”(3) Flange 50/80
(5,4)

Changeable
(6)

Hygienic
DIN11851 (7,E)

D
esign
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Transmitter types, description:

Threaded transmitter R 1/2"
and NPT  1/2”. (1 and 2)
The threaded transmitter with
connection to R 1/2” thread is
intended for clean media. At a
media temperature higher than
90ºC, a cooling pipe is used to
prevent too high temperature at
the sensor.
The threaded connection is
normaly sufficient to keep the
transmitter in place.  At specific
conditions or wall installation the
transmitter can be supported and
reinforced with an installation kit.

Threaded transmitter with
extended diaphragm, R1½”. (3)
This transmitter connection with a
connection to a 1½” thread is
intended for fibre-rich and viscous
media. The extended front
diaphragm is in connection with
the media without any pocket
inside the tank or pipe.
An optional adapter is available for
connection to a 2" thread and an
optional welding sleeve for R1½”.
There are no additional
requirements on the installation.
The transmitter may also be
connected inside a threaded
R1½” cylinder, such as a pipe
sleeve or shut-off valve.

Flange connected transmitter.
Flange 80 mm/3”, Flange 50
mm/2” and DRD flange. (4, 5
and D)
A flange connected transmitter is
intended for level measurement in
open tanks with liquid media, even
with fibre rich and/or viscous
media. The risk of blockage is
eliminated by the large area of the
exposed diaphragm.
The transmitter is clamped
between standard flange rings.
The transmitter fits slip-on flanges
of ANSI or DIN type (for flange 50
the centrum hole is increased to fit
the transmitter). The type of flange
has to be stated at the time of
order. (See Accessories).
Transmitters with flange 50 mm/2"
and six holes, for use with
MWP10 is supplied upon request.

Hygienic clamp connected
transmitter.
Clamp38, Clamp51 and
Varivent. (9, A and V)
A clamp connected transmitter is
used when special hygiene
requirements are needed, such as
those in the pharmaceutical
industry. The design meets ISO
2852 and the transmitter is easy
to install and remove.
If clamp 38 connection is not
available, the optional connector
piece, clamping ring and gasket
ring may be used. Connection
details for clamp 51 and Varivent
is available upon request but not
available from stock.

Hygienic screw connected
transmitter.
DIN11851/40 mm, SMS Rd60-6,
DIN11851/50 mm. (7, 8, C, E)
A screw connected transmitter
giving a hygienic connection, for
example, used in the Dairy
industry. The exposed diaphragm
has direct contact with the media
which makes it possible for the
transmitter to measure even
viscouse liquid media, without
becoming silted up.
The transmitter is installed in
accordance with the Rd 60-6
connection of SMS 1146, DIN 405
and DIN 11851. The transmitter is
screwed to the connector.

Transmitter removable during
operation. (6)
This transmitter type is intended
for liquid media, even with viscous
or fibre-rich media. The extended
diaphragm is in connection with
the media without any pocket
inside the tank or pipe.
The transmitter can be removed
during operation and comprises
three parts; the transmitter, a ball
valve and a welded casing/
compression flange. This
compression flange is designed to
fit an ANSI or DIN 80 mm/3” flange
and may be installed to measure
levels according to the hydrostatic
principle.

Differential pressure
transmitter. (G, H and T)
Differential pressure transmitters
is used to meausre the difference
between two pressures. The
transmitter types G and H can
withstand high static pressures,
both one- and doublesided, (up to
15 MPa). The connection type G
has threaded connection and type
H has one side threaded and the
other side with flange 80 mm.
They are used for level
measurements in pressure
vessels and flow measurements of
gases, liguids and vapour. Other
application areas are differential
pressure measurements across
filters or heat exchangers, and
pressure measurements with
narrow measurement ranges
where there is a danger of high
one-sided pressure overload.
The differential pressure
transmitter type  T can be
delivered with  two process
connections 3-9, A, C, D, E och V.
One side is directly connected to
the transmitter and the other side
with a capillary tube (normal
lenght of the capilary tube is 2000
mm, other length upon request).
(Type T: Highest static pressure is
the same as the overload for the
pressure range. Same exceptions
as for the selected process
connection.)

Transmitter with capillary tube.
(N)
This transmitter type is designed
with the connection (with the
measuring diaphragm) separated
from the transmitter housing. The
media pressure is transferred via a
capillary tube (normal lenght of the
capi lary tube is 1000 mm, other
lengths upon request) to the
sensor located in the transmitter
housing. This type can be
delivered with process
connections 3-9, A, C, D, E and V.
The transmitter type is designed
for applications with high vibration
levels or high media temperatures.
Withstands extremly high media
temperartures.
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For ETP90 with Profibus PA and Foundation Fieldbus some data differs, contact ABB for information
*1 Only for differential pressure transmitter.
*2 Accuracy 0,05% upon request.
*3 Max sensor overload. Different process connections have other limitations.
*4 For Profibus PA and Foundation Fieldbus some data differs.
*5 Short time up to 200 degrees C. Some types can be delivered for up to 275 degrees C.
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For further information, installing and commissioning instructions, drawings, accesories,
etc refere to the ETP90 Manual (contact Customer Center).

Technical data ETP90 [A in square brackets]*4
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Ventim AB  |  Box 726  |  391 27 Kalmar  |  Tel. 0480-42 91 00  |  Fax. 0480-42 91 20  |  Mail. info@ventim.se  |  www.ventim.se

VM 9411
Pneumatic single acting actuator with spring return for valves with 90º turning 
angle.

General
- 90º pneumatic rack and pinion actuator with bearing supported pistons
 and a patented, balanced shaft.
- High resistance wear and reliability as well as long lifetime.
- Blow-out proof design.
- Top drilling and top of shaft according to Namur standard.
- Solenoid valve connection according to Namur.
- Bottom mounting according to ISO 5211.
- Permanently lubricated.
- Position indiction in red polyamide.

Options
- Higher torque (max 2447/3920 Nm at 6 bar (e)).
- Double acting (VM 9410).
- Mounted solenoid valve (bistable, monostable, Ex-design).
- Mounted limit switches; mechanical, inductive, Ex.
- Mounted pneumatic positioner (20-100 kPa/3-15 Psi) or electropneumatic 
 /digital positioner (4-20 mA).
- Control block with Namur connection for adjustable stroke time.
- 180º turning angle.
- High/low temperature design.

Materials
Body in anodized aluminium

Shaft in anodized aluminium

Piston 9411012-9411380 in aluminium

Piston 9411002-9411006 in plastic

End cap screws in stainless steel

End caps 9411012-9411380 in aluminium, painted

End caps 9411002-9411006 in die cast plastic, painted

O-rings in Buna N (EPDM or Viton on request)

Technical data 
Torque Nm  se Table 1

Air consumption se Table 2 
Open/close  0-90º

Ambient temperature -20ºC - +80ºC

Mounting  optional

Travel stops  end position tolerance +/- 1,5º

  9411002-9411006 has one adjustable

  travel stop as  standard and end

  position 90º can be adjusted -8º

  for 9411012-9411380 adjustable travel

  stops are optional

Air pressure  filtered pressurized air, water, non

  aggressive gas

Feeding pressure 2-10 bar (9411002-9411006: 

  1,5-7 bar)

In the interest of technical progress, designs and dim
ensions m

ay be subject to change |  V
M

 9
411  |  20

10
-0

1-11

Type
No of 

springs2
Air
0º

Air
90º

Spring
0º

Spring
90º

9411002 10 11 6 5 10

9411006 10 26 15 11 23

9411012 8 58 41 16 33

9411025 8 112 80 32 64

9411050 8 208 148 58 118

9411090 8 399 282 107 224

9411130 8 608 433 162 337

9411180 8 799 569 213 443

9411205 8 1180 843 337 674

9411380 8 1770 1265 506 1011

Table 1. Torque1 Nm at feeding pressure 6 bar (e)

1. Stated valve torque should be increased by 30% for satisfactory safety margin.
2. Different no of springs/torque upon request.

Type Type

9411002 1,05 9411090 25,2

9411006 2,10 9411130 38,4

9411012 3,71 9411180 50,5

9411025 7,14 9411205 63,0

9411050 13,3 9411380 91,0

Table 2. NI/stroke (0º-90º) at 6 bar (e) 
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Markings
The actuator is marked with producer, art no, date, Pmax,
no of springs, CE, Ex.

Mounting
Optional.

Maintenance
The actuator is maintenance free.

Testing
Each actuator is individually tested and provided with a 
serial number for easy identification.

Order Number
VM No
9411 002
9411 006
9411 012
9411 025
9411 050
9411 090
9411 130
9411 180
9411 205
9411 380

Dimensions (mm) and Weight
  9411002 9411006 9411012 9411025 9411050 9411090 9411130 9411180 9411205  9411380

A 167 205 207 215 270 355 415 420 490 600

B 42 50 50 50 70 102 102 125 140 140

C M8x12,5/14 M6x10/11 M6x8,8/9,8 M6x8,8/9,8 M8x12,5/14 M10x16/18,5 M10x16/18,5 M12x18/22 M16x26/27,5 M16x26/27,5

D 11H11x10 14H11x10 14H11x17 14H11x17 17H11x21 22H11x25 22H11x25 27H11x30 36H11x40 36H11x40

E 24 24 24 24 24 24 24 24 53 53

F 26 36 45 60 72 82 94 107 137 137

G 29 39 47 62 75 85 98 112 137 137

H - - 25,05 25,15 32,25 46,85 54,50 54,50 64,50 92,90

I 26 34 41 55 67 78 90 102 119 119

J 33 42 53 67 79 94 100 114 136 136

K 20 20 20 20 20 30 30 30 30 30

L - - 35 35 55 70 70 85 100 100

M - - 3 3 3 4 4 4 4 4

N 50 80 80 80 80 130 130 130 130 130

O 25 30 30 30 30 30 30 30 30 30

ISO 5211 F04/V11 F05/V14 F05/V14 F05/V14 F07/V17 F10/V22 F10/V22 F12/V27 F14/V36 F14/V36

Weight (kg) 0,35 0,8 2,3 3,8 6,7 12 21 25 35 42 

Dimensional Drawing
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Paddle switch catalogue
   HYC-PSC01

Iss. 03 

ROTARY PADDLE LEVEL SWITCHES

LEVEL SWITCHES FOR SOLIDS
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1

2 YEAR WARRANTYY on the motor assembly due to unique design features:-
motor shuts off when paddle is impeded.
triple shaft seal prevents dust ingress to housing.
high specification motor ensures long life.

ADJUSTABLE SENSITIVITYY settings for different materials.

REDUCED MAINTENANCEE costs with ‘3 minute’ motor replacement while still on the silo.

RUGGED CAST ALUMINIUM HOUSINGG for demanding environments.

CORROSION RESISTANTT stainless steel paddle and shaft assembly.

HIGH TEMPERATURE  versions available in all variety of models.

Robust paddle version 
RP10 series. 

PRINCIPLE

APPLICATIONS

Powders, plastics, granular products, 
grains, cement,  sand, fillers, pigments, 
wood dust, particulate materials.

Shaft

Flange

Paddle

Clutch (slipping type)

Motor

Body

Micro switch

Oil-seal

Nut

Bearing

Torque spring

 Micro
 Switch

Oil seal

Case

Bearing
Nut

Clutch
assembly (magnetic)

Body

Cable

Shaft

Motor

Paddle

The RP series operating principle is 
simple. A unit is usually located through 
the bin wall at the top, middle or low level of 
a bin. During normal operation (no mate-
rial present) a synchronous motor rotates 
the paddle at 1 RPM. When this paddle 
rotation is impeded by the material 
surrounding the paddle, the motor will stall 
and cause the microswitch to change state 
and indicate an alarm or control condition

HYCONTROL ROTARY PADDLE LEVEL SWITCH

Mini paddle version 
RP80 series. 
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WHITE

BLACK

BLUE

YELLOW

RED

Limit

NO.1
SW.

SW.
Limit

NO.2

M

L

C

H

OPERATING PRINCIPLE

AC 110V
  or

AC 220V

NC COM NO

Series : RP10, 20, 30, 40, 60, 70 

AC   24V
      or
AC   110V
      or
AC   220V

NC  COM  NO

Series: RP80 

weak
strong

weakest

strongest

Terminal strip

Resetting torque
adjusting spring

black
blue

yellow
white red

green

TORQUE ADJUSTING MECHANISM

INTRODUCTION

With no material touching the paddle the 
synchronous motor is turning and the switch circuit 
is through terminals C and L
When material touches the paddle, the motor stops 
and the switch circuit is through C and H.
When the product falls away from the paddle, the 
motor starts turning again and the switch returns to 
C and L.
If the switch is to be used as a high alarm it is usual 
to wire the alarm circuit through terminals C and H.
If the switch is to be used as a low alarm it is                                                                                                               
usual to wire the alarm circuit through terminals C 
and L.

The switch leaves the factory set at the weakest torque setting. The weakest setting is suitable for all 
materials, but is the most sensitive, so it is recommended that the torque setting be adjusted for each 
application.
In general terms the weakest setting should be used for the lightest powders and the strongest setting for 
the heaviest. 
Adjustment is simply a matter of unhooking the torque adjustment spring from its current position and 
replacing it in its new position

weakest
weak

strong
strongest

Resetting torque
adjusting spring

Power supply

Relay output

Power supply

Relay output
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3

 Power source : 110VAC, 220VAC, 240VAC, 50/60Hz
3W

Contact capacity : SPDT, 5A/250VAC
Rotary speed : 1 R.P.M.
Insulation test voltage : AC 1500Vx1minute

A- B- C-
 Power consumption :

 Torque : 0.5 ~1.0 kg-cm
 Connection : 1"BSPP screw or flange
 Protection : IP65 / Aluminium, Painted
 Cable entry : 1/2"BSP fitted with cable gland

3 3 Specific gravity : 0.5g/cm (30Lb/ft )

65

80

Ø27.2

1/2"BSP

Ø97

146

4

LØ104-Ø15

PCD130

Ø155

100

Ø12.7

30

4

Ø97

1/2"BSP

118

L

Ø9

Ø10

4-Ø15

Ø155

PCD130

STANDARD  SPECIFICATION

1”

100

30
90 1/2"BSP

 Ø 97

210

Ø 10

RP10A/B/CSCREW MOUNT
RP10A/B/C

Horizontal mounting
Temp. (-10 C ~ 70 C
Weight: 1.2 kg

° ° )

Ø10

100

1/2"BSP
30

4 118
210

Ø97

Ø155

PCD1304-Ø15

 RP11A/B/C

RP11A/B/C

Horizontal mounting
Temp. (-10°C ~ 70°C)
Weight: 1.7 kg

 RP30A/B/C

 RP30A/B/C
SHAFT LENGTH 
ADJUSTABLE 

Vertical mounting
Temp. (-10°C ~ 70°C)
Standard Length (option):
L--   500mm (2.5 kg)
L-- 1000mm (2.8 kg)
L-- 1500mm (3.0 kg)
Special lengths are available; 
please contact the office.

 RP20A/B/C

RP20A/B/C
SHAFT PROTECTED

Horizontal /Vertical mounting
Temp. (-10°C ~ 70°C)
Weight: 1.2 kg

(option)

Special lengths are 
available; please contact the 
office.

The whole section from 
flange to paddle are made of
304SS
Standard Length :
L--250mm (2.2 kg)
L--500mm (2.5 kg)
L--750mm (2.8 kg)

FLANGE MOUNT
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4

STANDARD  SPECIFICATION

Power source : 110VAC, 220VAC, 240VAC, 50/60Hz
3W

Contact capacity : SPDT, 5A/250VAC
Rotary speed : 1 R.P.M.
Insulation test voltage : AC 1500Vx1minute

A- B- C-
Power consumption :

Torque : 0.5 ~1.0 kg-cm
Connection : 1"BSPP screw or flange
Protection/ material : IP65 / Aluminium,painted
Conduit : 1/2"BSP fitted with cable gland

3 3Specific gravity : 0.5g/cm (30Lb/ft )

RP46/A/B/C

RP46A/B/C

HI-TEMP SHAFT 
LENGTH ADJUSTABLE 

Vertical mounting
Temp. (Max.200°C)
Standard Length (option):

Special lengths can be 
made to order; please 
contact the office.

L--   500mm (3 kg)
L-- 1000mm (3.3 kg)
L-- 1500mm (3.5 kg)

 RP41A/B/C  RP41A/B/C

HI-TEMP SHAFT 
PROTECTED

Horizontal /Vertical mounting
Temp. (Max.200°C)
The whole section from 
flange to paddle is made of 
304SS
Standard Length (option):
L--250mm (2.6 kg)
L--500mm (2.9 kg)
L--750mm (3.2 kg)
Special lengths can be made 
to order; please contact the 
office.

 RP40A/B/C
HI-TEMP TYPE 
SCREW / FLANGE
MOUNT

Horizontal mounting
Temp. (Max.200°C)
Weight: 2.1 kg

 RP40A/B/C

Ø97

1/2"BSP
175

4
30

100

87

Ø10

Ø155

PCD1304-Ø15

65

80

Ø8
Ø27.2

4

L

175

1/2"BSP

Ø97

Ø155

PCD130

4-Ø15

100

30

Ø12.7

4

1/2"BSP

Ø97

175

L

Ø9

Ø155

PCD130

4-Ø15
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5

20.5mm x6C cable
Standard length 1 metre

80
Ø6

3/4"BSP

Ø65

175

47
40

30

20.5mm x6C cable
Standard length 1 metre

Ø65
Ø6

3/4"BSP

265
47133

20.5mm x6C cable
Standard length 1 metre

Ø6

3/4"BSP

Ø65

194

47

62

100

30

G

80

30

H

98

120

I

H

W

100x30
Material: 304SS

(WxH)

Paddle Specification for RP 80 Series

Cross type paddle 
material: polycarbonate 

Scimitar type paddle, directly 
inserted through 3/4" BSP 
h o l e d i a m e t e r  f i x e d  
hole.Material is polycarbonate 

SCIMITAR TYPE 
PADDLE

Horizontal mounting
Weight : 0.42 kg

RP80• CRH

Temp. : -20°C + 70°C
Cable length : 1 metre (Special lengths available)
Torque : 30 ~100 kg-cm

3 3Specific gravity : 0.3g/cm (20Lb/ft )

Power source : 
W

Contact capacity : AC 250V 3A
Rotary speed : 1 R.P.M.

A-110VAC, B-220VAC, C-240VAC, D-24VAC 50/60Hz
Power consumption : 1.5

Protection/ material : IP65 / Polycarbonate

MINI PADDLE RP80 SPECIFICATIONS

(G) (H) ( I )

RP80A/B/C/D
CROSS-LIKE 4 
BLADE PADDLE

Horizontal mounting
Weight : 0.42 kg

RECTANGLE 100• 30
SS304 PADDLE

Horizontal mounting
 : Weight 0.48 kg

RP80• CRI

30

100

Ø85

Ø65

80

22

f21.7

Ø6 3/4"BSP

L=150~400 182

HI-TEMP TYPE
SUS304 PADDLE

Horizontal / Vertical mounting
Temp. Max:200°C 

RP84• CRI

RP80A/B/C/D RP80• CRI

RP80• CRH

RP84• CRI

20.5mm x6C cable
Standard length 1 metre
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EXAMPLES  OF  MOUNTING 

RP10A RP80• CRH

(Min.3/4"BSP)

Max.45

Max.15mm

Min.90

87

30

001

The scimitar paddle can be inserted through 
a 3/4"BSP inlet directly as shown on the draw-
ing below.

Where the RP10A type paddle cannot be at-
tached to the main shaft from inside the stor-
age tank.  A 90mm opening is required to al-
low the paddle to be fixed to the shaft prior to 
installation.  Dimensions as shown below:

PLASTICS & RESINS
Abs
Nylon pellets
Pet pellets
Polyethylene
Polypropylene

CHEMICALS
Limestone
Calcium chloride
Calcium fluoride
Sodium bicarbonate
Soda ash
Tri-calcium phosphate
Calcium dust

FERTILISER
Ammonium nitrate
Ammonium sulphate

MISCELLANEOUS PRODUCTS
Activated carbon
Sludge pellets
Pharmaceutical tablets

TYPICAL PRODUCTS MEASURED

FOOD & CONSUMER PRODUCTS
Chocolate powder
Detergent
Nuts, crushed & whole, peanuts
Sugar
Salt pellets and table salt
Seeds & grains
Feed stuffs
Malts
Grains
Animal feed

SAND & MINERALS
Coal fines
Fluorspar
Iron carbide
Nickel powder
Resin coated sand
Silica, zircon & foundry sands
Sand, gravel & aggregates
Rocks
Cement
Clays
Sand / saw dust
Wood dust
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INSTALLATION  NOTES

MOUNTING OPTIONS

7

1. Please incline side mounted paddle 
switches by 15°~20°for best 
performance as this limits product
build up on the paddle shaft and 
paddle itself.

2. Please select RP40 series where 
tank internal operating temperatures 
are more than 60°C.

3. RP10~RP40 can be installed in a 1" 
BSP socket connection but please use 
the scimitar type paddle so it can be 
installed from outside of the vessel.

4. RP30, RP46 items are flexible with 
adjustable shaft length.  Please state 
length required when ordering. This 
length is from the mounting 
connection to the end of the paddle 
blade.(see drawings)

RP41
RP30

RP10

RP11

RP20
15°

ANTI-SIDE LOAD PROTECTION CABLE

The RP30,46 70 series are recommended for top mounted applications as 
they have a unique flexible coupling between the rod  and the motor 
assembly. This design prevents damage to the extension rod and stops the 
premature wear on the motor and bearing .Side load conditions normally take 
place under filling or emptying conditions as the product either peaks or 
troughs as shown in the  diagram above.

Under normal 
conditions the force is 
mostly vertical which 
uneffects the rotation

During fill or emptying 
conditions this flexible 

cable will eliminate 
side loading on the 

paddle

Sideways
forceVertical 

force
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RP • •    •    • •      •        • • • •

 A : 110VAC    B 220VAC    C 240VAC    D 24VAC 50/60HZ :  :  : 

Size for flange or screw Pressure range or other

C: 3/4"
D: 1"
E: 1-1/2"
F : 2"
G: 2-1/2"
H: 3"

 I : 4"
J: 5"
K: 6"
S : Others
3 : 1-1/4"

2M: JIS 5kg/cm
2N : JIS 10kg/cm

O : ANSI 150 Lbs
P  :ANSI 300 Lbs
Q : PT
R : PF
T  : BSP
S : Others

 A : 100x30   (WxH)
 B :   65x80   (WxH)
 C :   65x120 (WxH)
 D :   80x80   (WxH)
 E :   50x30   (WxH)
 F :   Scimitar

Length (mm)

 G : Cross type paddle
 H : Scimitar type paddle
  I  : 100x30 (WxH)

Model

Mounting

10 : Standard type
20 : Shaft protective tube type
30 : Shaft length adjustable type
40 : Hi-temp type

60 : Cable wire type
70 : Explosion Proof type
80 : Mini type

RP10~RP70 series: The size of
connecting screw is 1".

Paddle Shapes

RP10~RP70

 RP80 (Mini paddle type)

RP10~70  L: The distance from flange to paddle. 
The total length of the switch will have a tolerance of  +/- 6mm.
RP80  L: Length of electrical supply cable.

8

H

W

I

98

120

H

80

30

G

W

H

E

W

H

B,C,D

H

W

A
132

100

30

F

ORDER INFORMATION

Voltage

1. Select Voltage 24VAC, 110VAC, 220VAC or 240VAC, 50/60 Hz.
2. Side or Top mounting.
3. Identify the bulk density of product to select correct unit.
4. If  vibrating motor is installed onto the tank wall, select Hycontrol’s capacitive sensor ME40.
5. Ensure the rotary paddle size selected will enter into the flange inlet available.

Model selection notes
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HYCONTROL LEVEL TECHNOLOGIES

(1) (2)

Product Range For Solids :-
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

TDR Radar For Solids

Ultrasonic, ‘Through Air’

(2) 2 Wire Ultrasonic Transmitter

FMCW 2 Wire Radar

Continuous ‘Servo’ Level Indicator

FMCW 2 Wire Radar

Capacitance Level Switch

Vibrating Probe Level Switch

 Rotating Paddle Level switch

(9) Microwave Level Switch

(10) Doppler Flow Switch

(3) (4) (5)

(6)

(7)

(8)

Product Range For Liquids :-
(1) By-Pass Level Indicator With Radar

(2) TDR Radar For Liquids

(3) 2 Wire Ultrasonic Transmitter

(4) FMCW ‘Horn’ Radar 2 Wire

(5) Magnetic Float Switches 

(6) FMCW 2 Wire Radar

(7) Capacitance Level Switch

(8) RF Admittance Level Switch

(9) Side Mounting 316 SS Float Switch

(10) Tuning Fork Level Switch

(11) Tuning Fork Level Switch

(12) Ultrasonics ‘Through Wall’

(13) Mini Magnetic Float Level Switch

(1)

(2) (3)

(4)
(5)

(6)

(7) (8)

(9)

(10)

(11)

(12)(13)

(9)(9)

(10)

Hycontrol Ltd, Larchwood House, Orchard Street, Redditch, Worcestershire, England, B98 7DP
Tel : 01527 406800, Fax : 01527 406810, sales@hycontrol.com, www.hycontrol.com
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Gibson Island Polymer Dosing Bulk 
Storage and Batching Equipment 

Technical Specification 
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1. SCOPE  
 
1.1 General  

 

1.2 Design Criteria 
 

Table 1: Design Criteria for Polymer Storage and Batching System 
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1.3 Design Deliverables 

 

• Detailed

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

 
2. Equipment Scope  
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2.1 General 

• 

• 
• 
• 
• 

• 
• 
• 

• 
• 
• 

2.1.1 Bulk Polymer Storage System Requirements 
 

 
2.1.2 Polymer Unloading Facility 
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2.1.3 Polymer Transfer Facility 

2.1.4  Automatic Polymer Batching (Mixing), Ageing and Dosing Facilities  
 

• 

• 
• 

• 

• 

• 

• PLUS an ELB float level switch as additional LL alarm switch wired in series with the dosing pump 
(by others) interlock volt-free contact on the outgoing terminal strip.

• 
• 

2.1.5 Dissolving Cone 
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2.1.6 Polymer Batching (Mixing/preparation) and Ageing Tank 
 

• 

• 

• 

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Poly Storage and Batching) Vendor Manual

Q-Pulse Id: VM169 05/06/2013 99 of 185

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 919 of 2457



 
 

 

             Page 8 of 17   

 
2.1.7 Polymer Dosing Tank 
 

 
2.1.8 Polymer Solution Transfer 
 

 
2.1.9 Skid/Frame Supports & Mounting 
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2.2 General Equipment Supply Requirements 
 
2.2.1 Equipment Supply Requirements 
 

2.2.2 Noise Requirements 
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2.2.3 Equipment Labels (Nameplates) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

 
 
2.2.4 Design Life  
 

2.2.5 Tools, Lubricants and Spare Parts  
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2.2.6 Limits of Supply  
 

 
 
 
 
3. Electrical Requirements 
 
3.1 General 
 

3.1.1 Specific Package allowances 

• 

• 
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• 

3.1.2 Local Control Panel/cabinet 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 

3.1.3 Standard Voltages and Signal Levels 

• 
• 
• 
• 
• 
• 
• 
• 

3.1.4 LCP Wiring 
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3.2 Control System Programming and Equipment 
 
3.2.1 General 
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3.2.2 Functional Specification 

3.2.3 Programmable Logic Controller (PLC) 

3.2.4 Human Machine Interface (HMI) 

 
3.2.5 Control Panel & Electrical Equipment Labelling 

• 
• 
• 
• 
• 
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4. SUBMITTALS  

4.1       Fabrication Submittals  

• 

• 
• 
• 

• 
• 
• 

4.2 Final Submittals  

• 
• 
• 

• 

 
 
5. EXECUTION  
 
5.1 Installation and Inspection  
 

Gibson Island Water Reclamation Plant 
188 Paringa Road 
Murrarie 
Brisbane QLD
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5.2 Commissioning assistance 

5.3 Starting of Systems  
 

5.4 Training  
 

 
 
 

 
 
 

5.5 Operations and Maintenance Manuals 
 
The supplier shall provide 2 x hard copies and 2 x soft copy of Operation and Maintenance Manual for 
equipment supplied. 
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Technical
Information
TI 244F/00/en

Features and Benefits
• Small, slender design: low space

requirement, easy mounting in places
with limited access

• Stainless steel housing: rugged
• Switching status and external testing:

simple control
• Plug connection: low-cost connection

Measuring System
The Liquiphant FTL 260 is a compact
limit switch, to which miniature
contactors , magnetic valves and
programmable logic controllers (PLC)
can be directly connected.

Application
The Liquiphant is a limit switch for liquid
level detection in storage tanks, tanks
with agitators, and piping.

It can be used as an alternative to float
switches as well as in applications
where build-up, turbulence, liquid flow
and gas bubbles are present.

U~

U=

Limit Switch
liquiphant T FTL 260

Vibration limit switch for liquids
The maintenance-free alternative to float
switches

Hauser+Endress
The Power of Know How
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Function
and
Dimensions

The symmetrical vibrating fork is excited
to its resonant frequency which changes
when the fork is submerged in liquid.
The change is registered by the
electronics, which actuate an electronic
switch.

The Liquiphant FTL 260 can be
operated in both minimum or maximum
fail-safe mode, i.e. the electronic switch
opens on reaching the limit value, in
cases of fault or a loss of power.

A Electrical connection
with a standard plug
and with cable gland
Pg 11 (IP 65 / 67)
or permanently
attached cable
(IP 68).
The fail-safe mode is
determined by the
way the connection
is wired

B The stainless steel
housing protects the
potted electronics

C The switching function
can be checked
externally by placing
a magnet on the
housing

D Process connection
versions:
G 1 A (parallel)
1 - 11½ NPT (tapered)
R 1 (tapered)
in stainless steel

E Vibrating fork in solid
stainless steel

F Green LED
“Operating mode”

G Red LED to indicate
switching mode
“Circuit open”

H The plug housing can
also be fitted offset
by  ± 90°

Dimensions in mm
100 mm = 3.94 in

1 in = 25.4 mm

Maximum Minimum

green green red

Diagram showing the
function of the
electronic switch and
LED depending on the
level and fail-safe mode

green green red
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Installation

Electrical
Connection

AC Version
A load must be connected in series with
the Liquiphant, whereby:

• the voltage drop across the Liquiphant
in closed mode (ON) may be up to
12 V

• a minimum terminal voltage of 19 V is
required for the unit to switch correctly
(check in particular for a low line
voltage).

In open mode (OFF) a residual current
of max. 3.8 mA flows.

DC Version
Recommended when used with
programmable logic controllers (PLC).
Positive signal at the switching output of
the Liquiphant (PNP).

The fail-safe mode is determined by the
way the output is connected up.
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Top graph:
Permissible values for
ambient temperature
Tu at housing are
dependent on the
operating temperature
TB in the tank

Electrical connection
depending on version
and fail-safe mode

Max. = maximum
fail-safe mode

Min. = minimum
fail-safe mode

= cable connection

BU = blue
BK = black
BN = brown
GNYE = green/yellow

= plug connection

R = external load

2

0

Bottom graph:
Permissible values for
operating pressure pe
are dependent on the
operating temperature
TB in the tank

The Liquiphant FTL 260 can be mounted in any
position in a tank or in a section of piping.

A Vertical mounting

B Horizontal mounting

C Mounting in a 1" nozzle
(A to C for the entire range of viscosities
up to 10000 mm2/s)

D Flanged mounting in a nozzle
(Liquiphant screwed into blind flange),
Range of viscosities at DN 50
up to max. 2000 mm2/s

E For easy mounting in limited space:
mount with 41 AF box spanner
(Endress+Hauser accessory)

Switchpoint

Product structure

FTL  260 Limit switch

Certificate
0 Standard (non-certified)
3 CSA General purpose

Process Connection
0 G 1 A (parallel)
1 1 - 11½ NPT (tapered)
2 R 1 (tapered)

Electronics
1 Two-wire AC

connection 19 ... 253 V
2 Three-wire DC

connection 10 ... 55 V

Version
0 With plug connection

(cable gland Pg 11)

2 With 5 m cable

Full
product designation

3
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Technical Data
Output AC version Power supply Voltage at terminals 19 ... 253 V, 50 / 60 Hz, current consumption (stand-by) max. 4 mA

Connectable load
(load switched over thyristor directly into
the power supply circuit)

Short-term (40 ms): max.1.5 A; max. 375 VA at 250 V or max. 36 VA at 24 V
(no short-circuit protection)

Continuous: max. 87 VA at 250 V (350 mA), max. 8.4 VA at 24 V (350 mA)
min. 2.5 VA at 250 V (10 mA), min. 0.5 VA at 24 V (20 mA)

Voltage drop across FTL 260: max. 12 V
Residual current: max. 4 mA with open thyristor (stand-by)

Output DC version Power supply
10 ... 55 V, ripple max. 1.7 V, 0 ... 400 Hz, current consumption max. 15 mA, reverse polarity
protection

Connectable load
(The load is switched via PNP-transistor)

Short-term (1 ms): max.1 A, max. 55 V (overload and short-circuit protection)
Continuous: max. 350 mA

max. 0.5 μF at 55 V, max. 1μF at 24 V
Residual voltage: < 3 V (with closed transistor)
Residual current: < 100 μA (with open transistor)

Output Fail-safe mode Minimum or maximum fail-safe mode, depending on load connection

Signal failure Output open

Switching time Approx. 0.5 s when covered, approx. 1.0 s when free

Hysteresis Approx. 4 mm with vertical mounting

Process conditions Orientation As required

Ambient temperature -40 °C ... +70 °C, see also graphs on Page 3

Temperature of product -40 °C ... +150 °C, see also graphs on Page 3

Operating pressure pe - 1 bar ... +40 bar, see also graphs on Page 3

Storage temperature -40 °C ... +85 °C

Climatic protection Climatic protection to IEC 68, Part 2-38, Fig. 2a

Ingress protection to EN 60529 With plug (cable gland Pg 11) IP 65 / IP 67, with cable IP 68 (24 h, 1.5 m)

Electromagnetic Compatibility By attaching the CE Mark, Endress+Hauser confirms that the Liquiphant FTL 260 fulfils all
legal requirements of EC directives.
Interference immunity to EN 50082-2 (field strength 10 V/m),
Interference emission to EN 50 081-1

Density ρ of product min. 0,7 g/cm3

Viscosity ν of product up to 10 000 mm2/s

Mechanical construction Design Compact unit, mounted using a 41 AF box spanner or open end spanner

Dimensions See dimensional sketch on Page 2

Weight Approx. 0.45 kg

Materials

Process connection and vibrating fork: stainless steel 1.4571, 1.4581 (AISI 316 Ti)
Housing: stainless steel 1.4404 (AISI 316 L), Housing cover: PPSU
Plug: PA, Plug seal: elastomer
Flat seal ring for process connection G 1 A: elastomer-fibre, asbestos-free,
resistant to oils, solvents, vapours, weak acids and alkalis

Process connections
Parallel thread G 1 A to DIN ISO 228/I with flat seal 33x39 to DIN 7603
Tapered thread 1 - 111/2 NPT to ANSI B 1.20.1
Tapered thread R 1 to DIN 2999 Part 1

Electrical connection
4-pole plug connection to DIN 43650-A, ISO 4400 with cable gland Pg 11,
for cable diameters 6 to 9 mm, max. wire cross section 1,5 mm2

or 5 m permanently attached cable, 4 x 0.75 mm2

Ordering Product structure See product structure on Page 3

Accessories
Box spanner 41 AF - order number 942 667-0000
Test magnet - order number 016920-0000

Supplementary Documentation System Information “Liquiphant” SI 007F/00/e

TI 244F/00/en/11.99
EHF/CV5

08.99/MTM

Endress+Hauser
GmbH+Co.
Instruments International
P.O. Box 2222
D-79574 Weil am Rhein
Germany

Tel. (07621) 975-02
Tx 773926
Fax (07621) 975-345
http://www.endress.com
info@ii.endress.com

Hauser+Endress
The Power of Know How
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2

DESCRIPTION /
FUNCTION
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DESCRIPTION / FUNCTION

DESCRIPTION

*                    Tomal PolyRex is a turnkey, automatic machine for batch preparation of
 polymer solutions.

* Through batch preparation, the so-called short circuit effect is avoided. The 
polymer grains cannot pass the process without maturing.

*
* Tomal's proven double screw feeder supplies a constant discharge without 

pulsation. This, combined with high feeding accuracy, ensures consistent batch 
composition.

* The highly tested dissolver cone guarantees a clear solution without ”fish-eyes”.
* Gentle agitation and pumping ensures the polymer chains remain undamaged.
* Each polymer unit is ”wet tested” prior to despatch from the factory.
* Our range of options/special equipment and our flexibility enable us to adapt 

machines to the individual requirements of customers.

Powder feeder - The feeder has a double screw type 182 Poly with a worm-geared motor.
The feeder outlet has a gate, which effectively stops moisture from reaching the polymer
powder.

Dissolver cone - The cone is designed for an optimal dissolving of polymer powder.  At the
cone's outlet there is an ejector which effectively sucks down, mixes and transports the
solution into the preparation tank.

Water control - The armatures consist of a shut-off valve, a pressure switch, a manometer, a
solenoid valve, and a reducing valve.  If the water pressure drops, an alarm signal is given and
the preparation cycle is shut off.  When the water pressure rises, the preparation cycle
continues automatically. If the required pressure (See chapter 6.) is not available, a water
booster pump can be added.

Preparation/Maturing tank - The tank is provided with a slow rotating agitator with a
worm-geared motor, which gently agitates the polymer solution, a pressure transmitter
(high/low level) and an emptying solenoid valve. The tank is also provided with cover incl.
inspection lid.

Stock/Dosing tank - The tank is provided with a pressure transmitter (low level/dry running
protection for the dosing pump), shut-off valves for pump connection and bottom drain.

Electrical equipment - All electrical equipment and interconnecting cables are fitted in
accordance with SS-EN60204-1.

Materials - 
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FUNCTION

The low level in the preparation tank emits an impulse to start preparation, the solenoid valve
for preparation water opens.

The pressure switch will stop the preparation if the inlet water pressure will be to low. When
the water pressure rises, the preparation cycle continues automatically.

After a waterwhirl has formed in the dissolver cone the feeding starts. Polymer
powder/(liquid polymer concentrate) is fed into the dissolver cone, after which the solution is
mixed and transported to the preparation tank with help from the ejector.

The concentration required is achieved by adding the correct amount of polymer for each
batch. This is controlled by the PLC.(in the front of the control cabinet)

When the high level in the preparation tank will be reached, the solenoid valve for preparation
water closes.

The solution is kept in motion in the preparation tank. Once matured the batch is now ready to
be transferred to the stock tank.

The low level in the stock tank will give a signal to the emptying solenoid valve in the
preparation tank that will open.

When a batch is transferred, the low-level switch in the preparation tank will be reached and
the emptying solenoid valve closes. At the same time a new preparation cycle starts.

The dry running level will protect the dosing pump from running dry.

The stock solution is pumped from the stock tank to the dosing point. The optional dilution
water system can be set at a regulating valve and read at a flow meter.

The level switch in powder hopper will give an alarm at low level.
For PLC: The present preparation will finish. Next preparation will not start before the power
hopper is filled and the alarm reset.
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Installation, Operation
and Maintenance Instructions 

Compact Range

MPA601/2

English
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Spares & Service
Issued – April 2008

Spares & Service Contact Details

Mono UK 
Spares  +44 (0)161 214 2380 (direct line 8.15 am – 5.00 pm) 

E-mail spares@mono-pumps.com

Service  +44 (0)161 214 2390 (direct line 8.15 am – 5.00 pm) 

E-mail customerservices@mono-pumps.com

Service  +44 (0)161 339 9000 (24 hrs) 

Mono Australia 
Telephone  Facsimile 

Melbourne  (03) 9773 7777  (03) 9773 7400 

Sydney  (02) 9521 5611  (02) 9542 3649 

Brisbane (07) 3350 4582  (07) 3350 3750 

Adelaide  (08) 8447 8333  (08) 8447 8373 

Perth  (08) 9479 0444  (08) 9479 0400 

Darwin  (08) 8984 3099  (08) 8947 0540 

Tasmania  0417 345 814     (03) 6330 2051  

E-mail ozsales@mono-pumps.com

Mono New Zealand 
Spares & Service +64 (0)9 829 0333 

E-mail info@mono-pumps.co.nz

Monoflo USA 
Spares & Service +1 713 466 7999 

E-mail inquire@monoflo.com

Mono China 
Telephone  Facsimile 

Beijing  +86 (0) 10 5707 0915 +86 (0) 10 5977 6102 

Shanghai +86 (0) 21 3990 4588 +86 (0) 21 3990 4535 

E-mail monoshanghai@nov.com

Monoflo South America 
Spares & Service +54 4296 8997       +54 4284 0323 

E-mail inquire@monoflo.com
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PUMPS AND PUMP UNITS 

 Where a pump or pump unit is to be installed in a 

potentially explosive atmosphere ensure that this has 

been specified at the time of purchase and that the 

equipment has been supplied accordingly and 

displays an ATEX nameplate or is supplied with a 

certificate of conformity. If there is any doubt as to the 

suitability of the equipment please contact Mono 

Pumps Limited before commencing with installation 

and commissioning.

 Process liquids or fluids should be kept within 

specified temperature limits otherwise the surface of 

pump or system components may become an ignition 

source due to temperature rises. Where the process 

liquid temperature is less that 90ºC the maximum 

surface temperature will not exceed 90ºC provided 

the pump is installed, operated and maintained in 

accordance with this manual. Where the process fluid 

temperature exceeds 90ºC the maximum surface 

temperature will be equal to the maximum process 

fluid temperature. 

 Cavities that could allow the accumulation of 

explosive gases, such as under guards, should where 

possible, be designed out of the system. Where this is 

not possible they should be fully purged before any 

work is carried out on the pump or system. 

 Electrical installation and maintenance work should 

only be carried out by suitably qualified and 

competent persons and must be in accordance with 

relevant electrical regulations. 

 All electrical equipment, including control and safety 

devices, should be suitably rated for the environment 

in to which they are installed. 

 Where there may be a risk of an accumulation of 

explosive gases or dust non-sparking tools should be 

used for installation and maintenance. 

 In addition to causing permanent damage to the 

stator, dry running of the pump could generate a rapid 

rise in the temperature of the stator tube or barrel, 

which could become an ignition source. It is therefore 

essential that a dry run protection device be fitted. 

This must shut the pump down immediately should a 

dry run situation occur. Details of suitable devices are 

available from Mono Pumps Limited.

 To minimise the risk of sparking or temperature rises 

due to mechanical or electrical overload the following 

control and safety devices should be fitted in addition 

to a dry run protection system. A pressure relief 

system whereby the pump can not generate 

pressures in excess of the maximum rated pressure 

or an over pressure device which should shut the 

pump down when the maximum discharge pressure is 

exceeded. A control system that will shut the pump 

down if the motor current or temperature exceed 

specified limits. An isolator switch that will disconnect 

all electrical supply to the motor and ancillary 

electrical equipment and be capable of being locked 

in the off position. All control and safety devices 

should be fitted, operated and maintained in 

accordance with the manufacturer’s instructions. All 

valves on the system should be open when the pump 

is started otherwise serious mechanical overload and 

failure may result. 

 It is important that the pump rotates in the direction 

indicated on the nameplate. This must be checked on 

installation and commissioning and after any 

maintenance has been carried out. Failure to observe 

this may lead to dry running or mechanical or 

electrical overload. 

ATEX – Page 1 of 2
Issued – February 2004
Reference – OMMP/028/01/R1
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 When fitting drives, couplings, belts, pulleys and 

guards to a pump or pump unit it is essential that 

these are correctly fitted, aligned and adjusted in 

accordance with the manufacturer’s instructions. 

Failure to do so may result in sparking due to 

unintended mechanical contact or temperature rises 

due to mechanical or electrical overload or slipping of 

drive belts. Regular inspection of these parts must be 

carried out to ensure they are in good condition and 

replacement of any suspect part must be carried out 

immediately.

 Mechanical seals should be suitably rated for the 

environment. The seal and any associated 

equipment, such as a flushing system, must be 

installed, operated and maintained in accordance with 

the manufacturer’s instructions. 

 Where a packed gland seal is fitted this must be 

correctly fitted and adjusted. This type of seal relies 

on the process liquid to cool the shaft and packing 

rings so a constant drip of liquid from the gland 

section is required. Where this is undesirable an 

alternative seal type should be fitted. 

 Failure to operate or maintain the pump and ancillary 

equipment in line with the manufacturer’s instructions 

may lead to premature and potentially dangerous 

failure of components. Regular inspection, and where 

necessary replacement, of bearings and lubrication is 

essential.

 The pump and its components have been designed to 

ensure safe operation within the guidelines covered 

by legislation. Accordingly Mono Pumps Limited have 

declared the machine safe to use for the duty 

specified as defined by the Declaration of 

Incorporation or Conformity that is issued with this 

instruction manual.

The use of replacement parts that are not 

manufactured by or approved by Mono Pumps Limited 

may affect the safe operation of the pump and it may 

therefore become a safety hazard to both operators 

and other equipment. In these circumstances the 

Declaration provided will become invalid. The 

guarantee referenced on the Terms and Conditions of 

Sale will also be invalidated. 

ATEX – Page 2 of 2
Issued – February 2004
Reference – OMMP/028/01/R1

ATEX Warning Statements
ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1010 of 2457



SECTION 1 INSTALLATION

START-UP PROCEDURE 

ASSEMBLY AND DISMANTLING ADVICE 

SECTION 2 FAULT FINDING 

SECTION 3 DRAWING REFERENCE NUMBERS 

PUMP CODING SHEET 

SECTION 4 DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTION 5 TORQUE TIGHTENING FIGURES 

Index

EC Declaration of Incorporation 

This declaration is only valid when partly completed 
machinery has been supplied. 

In this case, the machinery meets the requirements of the 
said directive and is intended for incorporation into other 
machinery or for assembly with other machinery in order 
to constitute relevant machinery as defined by the said 
directive including any amendments, which are valid at the 
time of supply. 

IMPORTANT
This machinery must not be put into service until the 
relevant machinery into which it is to be incorporated has 
been declared in conformity to the said directive. 

This declaration is only valid when the machinery has 
been installed, operated and maintained in accordance 
with these instructions and safety guidelines contained 
within as well as instructions supplied for equipment 
assembled with or intended for use with this equipment. 

The following harmonised standards are applicable:  BS EN 809,  BS EN ISO 12100 Parts 1 & 2 

EC Declaration of Conformity 

This declaration is not valid for partly completed machinery 
has been supplied.

In this case the machinery meets the requirements of the 
said directive including any amendments which are valid at 
the time of supply.

We further declare that, where applicable, said machinery also 
meets the requirements of:

 The EMC Directive 2004/108/EC
 The Low Voltage Directive 2006 /95/E
 The Pressure Equipment Directive 97/23/EC
 The Outdoor Noise Directive 2005/88/EC
 The Drinking Water Directive 99/83/EC

IMPORTANT
This declaration is only valid when the machinery has been 
installed, operated and maintained in accordance with these 
instructions and safety guidelines contained within as well 
as instructions supplied for equipment assembled with or 
intended for use with this equipment. 

Mr C. Q. Griffiths - Engineering Services Manager.
for Mono Pumps Limited, Martin Street, Audenshaw, 
Manchester England, M34 5JA

Index
Issued – December 2009

EC Declaration as defined by Machinery Directive 2006/42/EC.
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INSTALLATION

1.1 INSTALLATION AND SAFETY
RECOMMENDATIONS

In common with other items of process plant a pump
must be installed correctly to ensure satisfactory and
safe operation.  The pump must also be maintained
to a suitable standard.  Following these
recommendations will ensure that the safety of
personnel and satisfactory operation of the pump is
achieved.

1.2.1. GENERAL

When handling harmful or objectionable materials,
adequate ventilation must be provided in order to
disperse dangerous concentrations of vapours.  It is
recommended that wherever possible, Mono pumps
should be installed with provision for adequate
lighting, thus ensuring that effective maintenance
can be carried out in satisfactory conditions.  With
certain product materials, a hosing down facility with
adequate draining will simplify maintenance and
prolong the life of pump components.

1.2.2. SYSTEM DESIGN & INSTALLATION

At the system design stage, consideration must be
given to provision of filler plugs, and the installation
of non-return and/or isolating valves.  Pumps cannot
be reliably used as non-return valves.  Pumps in
parallel and those with high static discharge head
must be fitted with non-return valves.  

The pumps must also be protected by suitable
devices against over pressure and dry running.

i. HORIZONTAL MOUNTING

All ranges excluding P Range Mono pumps are
normally installed in a horizontal position with
baseplates mounted on a flat surface, grouted in
and bolted, thus ensuring firm fixing and a reduction
in noise and vibration.  

The unit should be checked after bolting down to
ensure that the alignment of the pump to its prime
mover is correct.

ii. VERTICAL MOUNTING

P Range Pumps Only

The P range pumps are intended for vertical
installation.  Care must be taken when lifting the
pump into the vertical position.  

Normally 'P' range pumps will be designed with a
sole plate that will be bolted to the customers
framework.

If the pump is to be mounted in any way other than
described above, confirmation of the installation
must be agreed with Mono Pumps Limited.  All the
pipework should be independently supported.

1.3.1 HANDLING

During installation and maintenance, attention must
be paid to the safe handling of all items.  Where a
pump or its components weigh in excess of 20 kg
(45lb) it is recommended that suitable lifting tackle
should be used to ensure that personal injury or
damage to components does not occur.

For safe handling of both bareshaft pumps and
pump units (pump/ gearbox/motor etc.) slings should
be used.  The position of the slings will depend upon
the specific pump/unit construction and should be
carried out by personnel with the relevant
experience to ensure that the pump is not damaged
and injury to personnel does not occur.

If eyebolts do exist then these should only be used
for lifting the individual components for which they
are supplied.

1.3.2 STORAGE AND INFREQUENT OPERATION

The situation where a pump is used infrequently is
also covered by the instructions in this section.

SHORT TERM STORAGE

Where a pump has to be stored for 6 months or
less then the following steps are advised:-

1. Store pump inside wherever possible or if this is not
feasible then provide protective covering.  Do not
allow moisture to collect around the pump.

2. Remove the drain plug, if fitted.  Any inspection
plates fitted should also be removed to ensure that
the suction housing can drain and dry completely.

3. Loosen the packed gland and inject sufficient grease
into the stuffing box.  Tighten the gland nut hand
tight.  If a water flush system is to be used do not
grease, a small amount of light oil is recommended
for these.

4. See Manufacturers Instructions for
motor/gearbox/drive instructions for storage
procedures.

Section 1, Page 1
Issued – October 2009

Installation, Operation & Maintenance Instructions

Pumps operating on high temperature duties
should be allowed to cool sufficiently before any
maintenance is carried out.
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LONG TERM STORAGE

If the pump is to be kept in storage for more than
six months then in addition to the above the
following procedures should be carried out
regularly (every 2 - 3 weeks if possible):

1. If practicable rotate the pump at least three quarters
of one revolution to avoid the rotor setting in the
stator.

2. Note, however, that the pump is not to be rotated for
more than two revolutions each time because
damage could be caused to the rotor/ stator
elements.

IMMEDIATELY PRIOR TO INSTALLATION AND
STARTING

Before installing the pump please ensure that all
plugs and inspection plates are replaced and
that excess grease/oil is removed from the
stuffing box.

1.4 ELECTRICAL

Electrical connection should only be made using
equipment suitable for both rating and environment.
Where any doubts exist regarding the suitability of
equipment, Mono Pumps Limited, should be
consulted before proceeding.  Normally the Mono
pump should be installed with starting equipment
arranged to give direct on line starting. 

Earthing points will be provided on electric drives (if
supplied) and it is essential that these are correctly
connected. When the motor is being wired and
checked for rotation, the start/stop sequence must
be instantaneous to prevent dry running (see 2) or
pressurising upstream equipment.  (Check direction
arrow on pump nameplate).  The electrical
installation should include appropriate isolating
equipment to ensure that the pump unit is safe to
work on.

1.5 PRESSURE RELIEF VALVES AND NON-RETURN
VALVES

1. It is recommended that a suitable safety device is
installed on the discharge side of the pump to
prevent over-pressurisation of the system.

2. It is also recommended that a non-return valve is
installed on the discharge side of the pump to
prevent reverse flow through the system.

When both are installed it is advised that the relief
valve is positioned closer to the pump than the non-
return valve.

IMPORTANT

The pump must never run against a closed inlet
or outlet valve, as this could result in
mechanical failure.

1.6 GENERAL SAFETY

GREAT CARE MUST BE TAKEN TO PROTECT
ALL ELECTRICAL EQUIPMENT FROM
SPLASHING WHEN HOSING DOWN.  WHERE
MONO PUMPS LIMITED HAVE SUPPLIED A
BARESHAFT PUMP THE ONUS IS ON THE USER
TO FIT ADEQUATE GUARDS IN COMPLIANCE
WITH THE REQUIREMENTS OF THE RELEVANT
REGULATIONS.

All nuts and bolts, securing flanges and base
mounting fixtures must be checked for tightness
before operation.  To eliminate vibration, the pump
must be correctly aligned with the drive unit, and all
guards must be securely fixed in position.  When
commissioning the plant, all joints in the system
must be checked thoroughly for leakage. 

If, when starting, the pump does not appear to
operate correctly (see 2), the plant must be shut
down immediately and the cause of the malfunction
established before operations are recommenced.  It
is recommended that depending upon plant system
operation, either a combined vacuum and pressure
gauge, or a vacuum gauge only be fitted to the
pump inlet port, and a pressure gauge fitted to the
outlet port, these will then continuously monitor the
pump operating conditions.

1.7 DUTY CONDITIONS
Pumps should only be installed on duties for which
Mono Pumps Limited have specified the materials of
construction, flow rates, pressure, temperature, 
speed etc.  Where dangerous materials are to be

pumped, consideration must be given to the safe
discharge from relief valves, gland drains etc.

IF THE DUTY SHOULD BE CHANGED, MONO
PUMPS LIMITED SHOULD BE CONTACTED AND
THEIR RECOMMENDATIONS SOUGHT IN THE
INTEREST OF APPLICATION, SAFETY OF
PLANT, EFFICIENCY AND PUMP LIFE.

Section 1, Page 2
Issued – September 2009
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2. START-UP PROCEDURE

Pumps must be filled with liquid before starting.  The
initial filling is not for priming purposes, but to
provide the necessary lubrication of the stator until
the pump primes itself.  When the pump is stopped,
sufficient liquid will normally be trapped in the
rotor/stator assembly to provide lubrication upon re-
starting.

If, however, the pump has been left standing for an
appreciable time, moved to a new location, or has
been dismantled and re-assembled, it must be
refilled with liquid and given a few turns before
starting.  The pump is normally somewhat stiff to
turn by hand owing to the close rotor/stator fit.
However, this stiffness disappears when the pump is
running normally against pressure.

2.1 DRY RUNNING

NEVER RUN THE PUMP IN A DRY CONDITION
EVEN FOR A FEW REVOLUTIONS OR THE
STATOR WILL BE DAMAGED IMMEDIATELY.
CONTINUAL DRY RUNNING COULD PRODUCE
SOME HARMFUL OR DAMAGING EFFECTS.

2.2 PUMP ROTATION DETAILS

PUMP RANGE BI-DIRECTIONAL COMMENT

E
Monobloc B Yes

Yes

Merlin Industrial Yes
seYLS,S
seYFL

**W
Merlin Widethroat No

No

No

**
*oNLMMM
**oNSM

*G
*oNBS/BC
**oNrecalP

Grout Injection No **
oNP

**oN1100PC
CP0025,CP0800,CP1600 No *

*

*   Clockwise when viewed from drive end.
**  Anti-clockwise when viewed from drive end.

Anti-clockwise gives inlet at drive end.

DIRECTIONS OF ROTATION

BEFORE THE DIRECTION OF ROTATION IS
CHANGED, MONO PUMPS LIMITED MUST BE
CONSULTED SO THAT THE SUITABILITY OF
THE PUMP CAN BE CONFIRMED WHEN
OPERATING ON THE NEW DUTY.

2.3.1. GLAND PACKING 

Where a pump is supplied fitted with gland packing
(manufactured from a non-asbestos material), the
gland will require adjustment during the initial
running in period.  Newly packed glands must be
allowed to run-in with only finger tight compression
on the gland follower nuts.  This should continue for
about 3 days.  The gland follower should be
gradually tightened over the next week to achieve a
leakage rate as shown in the table below.  Gland
followers should be adjusted at regular intervals to
maintain the recommended leakage flow rate.
Under normal working conditions a slight drip from
the gland under pressure assists in cooling and
lubricating the packing.  A correctly adjusted
gland will always have small leakage of fluid.

Typical Leakage Rates from Packed Glands

Up to 50mm shaft diameter 2 drops per minute
50 … 75mm shaft diameter 3 drops per minute
75 … 100mm shaft diameter 4 drops per minute
100 … 125mm shaft diameter 5 drops per minute
125 … 160mm shaft diameter 6 drops per minute

A gland drip is, however, undesirable when handling
corrosive, degreasing, or abrasive materials.  Under
these conditions the gland must be tightened the
minimum amount whilst the pump is running to
ensure satisfactory sealing when under pressure, or
to stop entry of air when under suction conditions.

The gland leakage of toxic, corrosive or hazardous
liquids can cause problems of compatibility with the
pumps materials of construction.

Provision of a gland drain should be considered,
especially for the leakage of hazardous products.

CARE IS REQUIRED WHEN ADJUSTING THE
GLAND WHILST PUMP IS RUNNING.

2.3.2 MECHANICAL SEALS - ALL PUMPS

When a mechanical seal is fitted to the pump it may
be necessary to provide a barrier fluid to some part
of the seal.  This should be provided in line with the
seal manufacturers instructions.

2.4. GUARDS

In the interests of safety, and in accordance with the
U.K. Health and Safety at Work Act 1974, all guards
must be replaced after necessary adjustments have
been made to the pump.

†

†

†
†

†
seYtcapmoC †

†
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2.5 WARNING/CONTROL DEVICE

Prior to operating the pump, if any warning or control
devices are fitted these must be set in accordance
with their specific instructions.

2.6 PUMP OPERATING TEMPERATURE

The range of temperatures the pump surfaces will
develop is dependent upon factors such as product
temperature and ambient temperature of the
installation.  There may be instances where the
external pump surface can exceed 50oC.

In these instances, personnel must be made aware
of this and suitable warnings/guarding used.

2.7 NOISE LEVELS

2.8 LUBRICATION

Pumps fitted with bearings should be inspected
periodically to see if grease replenishment is
necessary, and if so, grease should be added until
the chambers at the ends of the bearing spacer are
approximately one third full.

Periodic bearing inspection is necessary to maintain
optimum bearing performance.  The most expedient
time to inspect is during periods of regular
scheduled equipment downtime - for routine
maintenance or for any other reason.

Under tropical or other arduous conditions, however,
a more frequent examination may be necessary.  It
is therefore advisable to establish a correct
maintenance schedule or periodic inspection.

BP LC2 / Mobilgrease XHP 222 or their equivalent
must be used for replenishment.

2.9 PUMP UNITS

Where a pump unit is dismantled and re-assembled,
consideration must be given to ensure that where
appropriate the following steps are covered.

1. Correct alignment of pump/gearbox
2. Use of appropriate couplings & bushes
3. Use of appropriate belts & pulleys correctly

tensioned.

2.10 CLEANING PRIOR TO OPERATION

i. Non Food Use

During the commissioning of a new pump or
recommissioning of an overhauled pump, it is
advisable to clean the pump prior to the initial
operation of the pump in the process.

ii. Food Use

When a pump has been supplied for a food
application, it is important to ensure that the pump is
clean prior to initial operation of the pump.  

Therefore, it is important that a clean-in-place
treatment is executed on the pump at the following
times:-

1. When the pump is first commissioned for use.

2. When any spare components are fitted into the
wetted area of the pump.

A recommended CIP procedure is as follows:

This procedure should not be used on the CP
Pump Range.  Please consult our application
engineers for a suitable procedure.

Caustic Wash
LQ94 ex Lever Diversey or equivalent
2% concentration

Acid Wash
P3 Horolith 617 ex Henkel
Ecolab or equivalent 1% concentration

Procedure

1. Caustic wash @ 75°C for 20 mins
2. Water rinse @ 80°C for 20 mins

Section 1, Page 4
Issued – August 2009

Installation, Operation & Maintenance Instructions

1. The sound pressure level should not exceed 85dB  
 at one metre distance from the pump.  

2. This is based on a typical installation and does not  
 necessarily include noise from other sources or  
 any contribution from building reverberation or  
 installation pipework

3. It is recommended the actual pump unit noise  
 levels are ascertained once the unit is installed and  
 running at duty conditions
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3. Acid wash @ 50°C for 20 mins
4. Water rinse @ 80°C for 20 mins

CIP flow rates (hence pump speeds) should be
maximised to achieve highest level of cleanability.

A C.I.P. liquid velocity of 1.5 to 2.0 m/s is required
for removal of solids and soiling.

Pumps fitted with CIP by pass ports will permit
higher flow rates without the need to increase pump
speed.

The use of neat active caustic
and acid chemicals is not
recommended. Proprietary cleaning
agents should be used in line with manufacturers
instructions.

All seals and gaskets should be
replaced with new if disturbed
during maintenance.

Pump internals should be regularly inspected to
ensure hygienic integrity is maintained, especially
with respect to elastomeric components and seals,
and replaced if necessary.

The four stages constitute one cycle and we
recommend that this cycle is used to clean the pump
before use on food.

Once the pump has been commissioned, the
cleaning process will depend upon the application.
The user must therefore ensure that their cleaning
procedures are suitable for the duty for which the
pump has been purchased.

2.11 WIDETHROAT PUMPS

Specific pumps may have auger feed screws, with
or without a bridge breaker system to feed the
pumping element.  If the pump installation requires
that these cannot be enclosed, care must be taken
to ensure personnel cannot gain access whilst the
pump is operating.  If this is not possible an
emergency stop device must be fitted nearby.

2.12 EXPLOSIVE PRODUCTS/  HAZARDOUS
ATMOSPHERES

In certain instances the product being pumped may
well be of a hazardous nature.

In these installations consideration must be given to
provide suitable protection and appropriate warnings
to safeguard personnel and plant.

2.13 ACCESS PORTS

Where access ports are fitted then the following
steps must be followed prior to removal:

1. Pump must be shut down and the electrical supply
isolated.

2.  Protective clothing should be worn, especially if the
pumped product is obnoxious.

3. Remove access plate with care utilising where
possible drip trays to collect product leakage.

Access ports are included to assist in removing
blockages and to allow a visual check on the
components within the suction chamber.

It is not to be considered as an additional method in
dismantling the pump.

Re-assembly of the plate should be completed using
new gaskets prior to the pump being switched on.

2.14 ADJUSTABLE STATORS

If adjustable stators are fitted then the following
steps must be followed for adjusting the clamping
devices.

The adjustable stator assembly is designed to give
an even compression around the stator
circumference.  It is designed to be used when
pump performance reduces through wear to an
unacceptable level, to restore the required flow rate.

The stator compression is increased using the
following steps:-

1. Release the six locking screws half a turn.

2.  Tighten the eight clamp screws until adjustment
allowed by releasing the lock screws has been taken
up.

3. Repeat steps 1 and 2 until the pump performance
has been restored to its former level.

NOTE

It is imperative that when adjusting the stator that
only sufficient pressure is placed on the stator to
enable the capacity of the pump to be reinstated.  

Over tightening of the stator could easily result in
damage to the driver by overload and so extreme
care must be taken when carrying out these
adjustments.

Section 1, Page 5
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It is therefore advisable to make the adjustment
while the pump is running and power readings can
be monitored.

REMOVAL OF ADJUSTABLE STATOR

The procedure for removal of an adjustable stator is
the same as that of a standard one, except it is
necessary to remove the clamp plates before the
stator can be twisted off the rotor.  

This can be done by undoing the clamp screws;
then releasing the clamp plate by using the locking
screws as jacking screws to remove the clamp
plates.

Re-assembly will be done using the reverse
procedure.

2.15 MAINTENANCE OF WEARING COMPONENTS

2.15.1 ROTOR AND STATOR

The wear rate on these components is dependent
on many factors, such as product abrasivity, speed,
pressure etc.

When pump performance has reduced to an
unacceptable level one or possibly both items will
need replacing.

2.15.2 DRIVE SHAFT - PACKED GLAND

The wear rate of the gland area is dependent on
many factors such as product abrasivity and speed.
Regular gland maintenance will maximise the life of
the shaft.  Replacement of both the gland packing
and shaft will be necessary when shaft sealing
becomes difficult to achieve.

2.15.3 COUPLING ROD JOINTS

Regular maintenance and lubrication will maximise
life of the joints.

Replacement of one or both joint assemblies and
possibly the coupling rod may be necessary when
wear is apparent.

It is essential to replace all the joint items with
genuine Mono parts to ensure maximum life.

2.15.4 FLEXISHAFT DRIVE PUMPS

With this design there are no wearing items to
replace in the drive train, however, if during routine
inspection the shaft is visibly damaged / distorted 
or the protective coating is damaged, then this item
should be replaced to avoid unexpected
breakdowns.

2.16 MECHANICAL SPEED VARIATORS

Refer to the manufacturers instructions.

These machines require regular maintenance, which
typically includes weekly adjustment through the full
speed range.

3.0 ASSEMBLY AND DISMANTLING

Section 4 contains the steps to dismantle and
re-assemble the pump.  All fastenings must be
tightened securely and when identified the
appropriate torque figures should be used.

3.1 USE OF ITEMS NOT APPROVED OR
MANUFACTURED BY MONO PUMPS LIMITED

The pump and its components have been designed
to ensure that the pump will operate safely within the
guidelines covered by the legislation.  

As a consequence Mono Pumps Limited have 
declared the machine safe to use for the duty
specified as defined by the Declaration of
Incorporation or Conformity that is issued with this
Instruction Manual.

The use of replacement items that are not approved
by or manufactured by Mono Pumps Limited may
affect the safe operation of the pump and it may
therefore become a safety hazard to both operators
and other equipment.  In these instances the
Declaration provided will therefore become invalid.
The guarantee referenced in the Terms and
Conditions of Sale will also be invalidated if
replacement items are used that are not approved or
manufactured by Mono Pumps Limited.

DISPOSAL OF WORN COMPONENTS

When replacing wearing parts, please ensure
disposal of used parts is carried out in compliance
with local environmental legislation.  Particular care
should be taken when disposing of lubricants.
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3.2 RECOMMENDED LIFTING POINTS

1

2

3

4

Section 1, Page 7
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3.3 PUMP AND WEAR PARTS WEIGHTS.

NOTE: Weights are for guidence purpose only. Please refer to the documetation 
issued with your pump or spares. 

Section 1, Page 8
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Compact Range

Pump Stator Rotor Coupling 
Rod/Joint Shaft

C21B 12.5 1.2 0.4 0.2 0.6
C21D 14.5 2.6 0.8 0.2 0.6
C22A 12.5 1.2 0.4 0.2 0.6
C22B 14.5 2.6 0.8 0.2 0.6
C22D 23 5.5 1.6 0.4 0.7
C23A 18 1.3 1.5 0.4 0.7
C23B 20 2.6 1.5 0.4 0.7
C23K 20 2.6 1.5 0.4 0.7
C13D 32 5.3 2.9 1.2 1.7
C2XA 28 2.1 1.6 0.4 0.7
C2XB 31 5.6 2.8 0.4 0.7
C1XD 57 10.4 5.5 2.6 3.1
C1XK 32 5.1 2.7 0.4 0.7
C14A 34 3.5 2.6 1.2 1.7
C14B 46 7.1 4.5 1.2 1.7
C14D 72 14.0 9.2 2.4 3.1
C14K 42 7.1 4.5 1.2 1.7
C15A 50 6.3 4.9 1.2 1.7
C15B 70 12.4 9.1 2.4 3.1
C15D 106 24.5 18.0 4.9 4.4
C15K 57 12.3 8.8 1.2 1.7
C16A 77 11.0 8.4 2.4 3.1
C16B 102 21.5 15.4 4.9 4.4
C16D 180 42.5 30.2 12.3 8.7
C16K 94 5.0 15.3 2.4 3.1
C17A 107 17.4 13.3 4.9 4.3
C17B 150 34.3 24.5 4.6 4.3
C17D 252 68.0 48.9 15.3 8.7
C17K 148 34.3 24.5 4.6 4.3
C18A 113 23.1 17.9 6.2 4.3
C18B 170 24.6 33.7 12.3 8.7
C18D 291 87.0 65.7 15.3 9.5
C18K 172 45.0 33.0 6.2 4.3
C19A 175 41.7 25.8 12.3 8.7
C19B 286 65.9 47.6 12.3 8.7
C19K 270 67.2 47.6 12.3 8.7
C1AA 215 37.4 38.8 12.3 8.7
C1AB 355 74.4 72.4 15.3 9.5
C1AK 301 74.4 71.4 12.3 8.7
C1BA 349 64.5 68.1 15.3 9.5
C1BB 650 130.0 132.5 21.7 35.4
C1BK 473 122.9 126.8 15.3 9.5
C1CA 650 85.0 129.1 21.7 35.4
C1CB 950 186.1 263.6 21.9 35.4
C1CK 950 186.1 263.8 21.9 35.4
C1DA 680 121.4 171.3 21.7 35.4
C1DB 862 176.0 186.0 21.7 35.4
C1EB 1213 451.0 262.0 21.7 35.4

Model
Weight (kg)
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SESUACELBISSOPSMOTPMYS
1. NO DISCHARGE

2. LOSS OF CAPACITY

3. IRREGULAR DISCHARGE

4. PRIMING LOST AFTER START

5. PUMP STALLS AT START UP

6. PUMP OVERHEATS

7. MOTOR OVERHEATS

8. EXCESSIVE POWER ABSORBED BY PUMP

9. NOISE AND VIBRATION

10. PUMP ELEMENT WEAR

11. EXCESSIVE GLAND OR SEAL WEAR

12. GLAND LEAKAGE

13. SEIZURE

1. 2. 3. 7. 26. 28. 29.

3. 4. 5. 6. 7. 8. 9. 10. 22. 13. 16. 17. 21. 22. 23. 29

3. 4. 5. 6. 7. 8. 13. 15. 29.

3. 4. 5. 6. 7. 8. 13. 15

8. 11. 24.

8. 9. 11. 12. 18. 20

8. 11. 12. 15. 18. 20.

8. 11. 12. 15. 18. 20

3. 4. 5. 6. 7. 8. 9. 11. 13. 15. 18. 19. 20. 22. 23. 27. 31

9. 11.

12. 14. 25. 30.

13. 14.

9. 11. 12. 20.

SNOITCALAIDEMERSESUACFOTSIL
1. INCORRECT DIRECTION OF ROTATION

2. PUMP UNPRIMED

3. INSUFFICIENT N.P.S.H. AVAILABLE

4. PRODUCT VAPORISING IN SUPPLY LINE

5. AIR ENTERING SUPPLY LINE

6. INSUFFICIENT HEAD ABOVE SUPPLY VESSEL OUTLET

7. FOOTVALVE/STRAINER OBSTRUCTED OR BLOCKED

8. PRODUCT VISCOSITY ABOVE RATED FIGURE

9. PRODUCT TEMP. ABOVE RATED FIGURE

10. PRODUCT VISCOSITY BELOW RATED FIGURE

11. DELIVERY PRESSURE ABOVE RATED FIGURE

12. GLAND OVERTIGHT

13. GLAND UNDERTIGHT

14. GLAND FLUSHING INADEQUATE

15. PUMP SPEED ABOVE RATED FIGURE

16. PUMP SPEED BELOW RATED FIGURE

17. BELT DRIVE SLIPPING

18. COUPLING MISALIGNED

19. INSECURE PUMP/DRIVE MOUNTING

20. SHAFT BEARING WEAR/FAILURE

21. WORN PUMP ELEMENT

22. RELIEF VALVE CHATTER

23. R.V. INCORRECTLY SET

24. LOW VOLTAGE

25. PRODUCT ENTERING PACKING AREA

26. DRIVE TRAIN BREAKAGE

27. NEGATIVE OR VERY LOW DELIVERY HEAD

28. DISCHARGE BLOCKED/VALVE CLOSED

29. STATOR TURNING

30. STUFFING BOX 'EATS'  PACKING

31. VEE BELTS

1. REVERSE MOTOR

2. BLEED SYSTEM OF AIR/GAS

3. INCREASE SUCTION HEAD OR REDUCE SPEED/TEMP.

4. INCREASE N.P.S.H. AVAILABLE (SEE 3 ABOVE)

5. CHECK PIPE JOINTS/GLAND ADJUSTMENT

6. RAISE VESSEL/INCREASE PIPE SIZE

7. CLEAN OUT SUCTION LINE/VALVES

8. DECREASE PUMP SPEED/INCREASE TEMP.

9. COOL THE PRODUCT

10. INCREASE PUMP SPEED/REDUCE TEMP.

11. CHECK FOR BLOCKAGES IN DELIVERY LINE

12. ADJUST GLAND SEE O&M INSTRUCTIONS

13. ADJUST GLAND SEE O&M INSTRUCTIONS

14. CHECK FLUID FLOWS FREELY INTO GLAND

15. DECREASE PUMP SPEED

16. INCREASE PUMP SPEED

17. RE-TENSION BELTS

18. CHECK AND ADJUST ALIGNMENT

19. CHECK AND TIGHTEN ALL PUMP MOUNTINGS

20. REPLACE BEARINGS

21. FIT NEW PARTS

22. CHECK CONDITION OF VALVE/RENEW

23. RE-ADJUST SPRING COMPRESSION

24. CHECK VOLTAGE/WIRING SIZES

25. CHECK PACKING CONDITION AND TYPE

26. CHECK AND REPLACE BROKEN COMPONENTS

27. CLOSE DELIVERY VALVE SLIGHTLY

28. REVERSE PUMP/RELIEVE PRESSURE/CLEAR BLOCKAGES

29. REPLACE WORN PARTS/TIGHTEN UP STATOR BOLTS

30. CHECK FOR WORN SHAFT AND REPLACE

31. CHECK AND ADJUST TENSION OR REPLACE

Section 2, Page 1
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DRG.
REF

DESCRIPTION  DRG. 
REF

DESCRIPTION

01A
10A
15A
20B
22A
23A
23B
24A
25A
26A
28A
28B
29A
29B
29C
32A
42A
62A
65A
66A
74A
74B
95A

P104
P105
P106
P107
P109

BODY-STD C.I. 
MECHANICAL SEAL 
THROWER GUARD 
GASKET-GLAND
STATOR-MTM NITRILE RUBBER 
SUCTION CHAMBER 
SUCT CHAMB EXTENSION 
END COVER 
ROTOR
COUPLING ROD 
SEALING COVER 
SEALING COVER 
COUPLING ROD PIN 
COUPLING ROD PIN 
SHAFT PIN 
DRIVE SHAFT 
THROWER
SUPPORT FOOT 
MECH SEAL CARRIER 
ABUTMENT RING 
SLEEVE (ROTOR-SHAFT) 
SLEEVE (ROTOR-SHAFT) 
TIE ROD 

HEX. HD. BOLT 
HEX. NUT 
WASHER
SNGL. COIL SPR. WASHER 
HEX NUT 

P201
P202
P203

P401
P402
P403
P404
P405
P406

P501
P502
P503
P504
P505
P506
P507
P508
P509
P510
P519
P520
P521
P522
P523

P601
P602
P603
P604

TAPER PLUG
TAPER PLUG 
HEX. SOC. SETSCREW 

TORL SEAL RING 
TORL SEAL RING 
SPIRAL RET.RING 
SPIRAL RET.RING  
TIE-SEALING COVER 
TIE SEALING COVER 

TAPER PLUG 
TAPER PLUG 
HEX. NUT
WASHER
SNGL. COIL SPR. WASHER 
HEX. NUT 
WASHER
SNGL. COIL SPR. WASHER 
TORL SEAL RING 
TORL SEAL RING 
TAPER PLUG 
HEX. HD. BOLT 
HEX. NUT 
WASHER
SNGL. COIL SPR. WASHER 

HEX HD BOLT 
SNGL. COIL SPR. WASHER 
WASHER
HEX. NUT 
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C1XK AND ABOVE EXCLUDING 4 - STAGE MODELS
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ANY ONE.
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DRG.
REF.

DRG.
REF.DESCRIPTION DESCRIPTION

TUNXEH105PYDOBA10
REHSAWGNIRPS205PGNISUOHGNIRAEBB10

REHSAWNIALP305PROTPADAYDOBC10
REHSAWNIALP405P)GOS(ETALPEMANA60

REHSAWGNIRPS505P)GOD(ETALPEMANB60
10A MECHANICAL SEAL/GLAND PACKING P506 HEX NUT

WERCSDAEHXEH705PDRAUGREWORHTA51
REHSAWNIALP805PDNALG-TEKSAGA02
REHSAWNIALP905PDNALG-TEKSAGB02

REHSAWGNIRPS015PROTATSA22
TUNXEH115PREBMAHCNOITCUSA32

23B SUCTION CHAMBER EXTENSION P512 STUD
REHSAWNIALP315PREVOCDNEA42

REHSAWGNIRPS415PROTORA52
TUNXEH515PDORGNILPUOCA62

WERCSDAEH615PREVOCGNILAESA82
REHSAWNIALP715PREVOCGNILAESB82
REHSAWNIALP815PNIPDORGNILPUOCA92

RIP DOR GNILPUOCB92 EHSAWGNIRPS915PN
TUNXEH025PNIPTFAHSC92

REHSAWNIALP225PTFAHSEVIRDA23
GULPREPAT625PREWORHTA24

GULPREPAT725PTOOFTROPPUSA26
65A MECH SEAL CARRIER/GLAND SECTION P528 TAPER PLUG

GNIRLAES925PGNIRTNEMTUBAA66
DUTS035PEVEELSTFAHS/ROTORA57

REHSAWGNIRPS135PEVEELSTFAHS/ROTORB57

REHSAWNIALP235PEGNALFROTPADAA67
TUNXEH335PRABEITA59

DUTS435PTLOBDAEHXEH401P
TUNXEH535PTUNXEH501P

REHSAWNIALP635PREHSAWNIALP601P
REHSAWGNIRPS735PREHSAWGNIRPS701P

GNIRLAESLROT835PREHSAWGNIRPS801P

GNIRLAESLROT935PTUNXEH901P
TLOBDAEHXEH106PGULPREPAT102P
REHSAWGNIRPS206PGULPREPAT202P

REHSAWNIALP306PGNIRLAES104P
TUNXEH406PGNIRLAES204P

P403 SPIRAL RETAINING RING
P404 SPIRAL RETAINING RING
P405 TIE - SEALING COVER
P406 TIE - SEALING COVER

 4 - STAGE MODELS C13D TO C18D 

IMPORTANT NOTE

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK.  THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 
ANY ONE.

Section 3, Page 2
Issued – April 2007

Drawing Reference Numbers
ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1022 of 2457



DRG. DESCRIPTION DRG. DESCRIPTION
REF. REF.

GULP102PYDOBA10
GULP202P)GOS(ETALPEMANA60

)GOD(ETALPEMANB60
104PLAESLACINAHCEMA01 SEAL RING  

15A  THROWER GUARD ASSEMBLY  P402  SEAL RING  
GNIRGNINIATERLARIPS304PDNALGTEKSAGA02
GNIRGNINIATERLARIPS404PDNALGTEKSAGB02

EIT504PGNIRLAESC02
EIT604PROTATSA22

REBMAHCNOITCUSA32
23B  SUCTION CHAMBER EXTENSION  P501  PLUG  

GULP205PREVOCDNEA42
GULP305PROTORA52

TUNLANOGAXEH405PDORGNILPUOCA62
REHSAWGNIRPS505PREVOCGNILAESA82

REHSAWTALF605PREVOCGNILAESB82
TUNLANOGAXEH705PNIPDORGNILPUOCA92
REHSAWGNIRPS805PNIPDORGNILPUOCB92

REHSAWTALF905PNIPTFAHSC92
TLOBDAEHLANOGAXEH015PTFAHSEVIRDA23

REHSAWGNIRPS115PREWORHTA24
REHSAWTALF215PETALPRETPADAA74

TUNLANOGAXEH315PETALPRETPADAB74
GNIRLAES515PTOOFTROPPUSA26

65A  MECHANICAL SEAL CARRIER
TLOBDAEHLANOGAXEH106PGNIRTNEMTUBAA66

REHSAWGNIRPS206PEVEELSA57
REHSAWTALF306PEVEELSB57

TUNLANOGAXEH406PRABEITA59

TLOBDAEHLANOGAXEH101P
REHSAWTALF201P

TLOBDAEHLANOGAXEH401P
P105  HEXAGONAL NUT  
P106  FLAT WASHER  
P107  SPRING WASHER  
P108  FLAT WASHER  
P109  HEXAGONAL NUT  

IMPORTANT NOTE

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK.  THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 
ANY ONE.
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DRG. DESCRIPTION DRG. DESCRIPTION
REF. REF.

IMPORTANT NOTE

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK.  THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 
ANY ONE.

SQUARE INLET - ALL MODELS 

Section 3, Page 4
Issued – December 2007

Installation, Operation & Maintenance Instructions

01A  BODY  

06A  NAMEPLATE  

10A  MECHANICAL SEAL  

15A  THROWER GUARD  

20A  INSPECTION COVER GASKET

20B  GLAND GASKET  

22A  STATOR  

23A  THROAT  

24A  END COVER  

25A  ROTOR  

27A  COUPLING ROD BUSH  

27B  COUPLING ROD BUSH  

28A  SEALING BOOT  

28B  SEALING BOOT  

29A  COUPLING ROD PIN  

29B  C OUPLING ROD PIN  

29C  DRIVE SHAFT PIN  

32A  DRIVE SHAFT  

38A  CONVEYOR  

42A  THROWER  

59A  INSPECTION COVER  

62A  SUPPORT FOOT  

65A  GLAND SECTION  

66A  ABUTMENT RING  

75A  SHAFT SLEEVE  

75B  ROTOR SLEEVE  

95A  STATOR TIE BAR  

P101  HEX SCREW  

P102  FLAT WASHER  

P103  STUD  

P104  HEX BOLT  

P105  HEX NUT  

P106  FLAT WASHER  

P107  SPRING WASHER  

P108  SPRING WASHER  

P109  HEX NUT  

P201  TAPER PLUG  

P202  TAPER PLUG  

P203  GRUB SCREW  

P401  O RING  

P402  O RING  

P403  SPIRAL RETAINING RING

P404  SPIRAL RETAINING RING

P405  SEALING BOOT TIE  

P406  SEALING BOOT TIE  

P501  TAPER PLUG  

P503  HEX NUT  

P504  FLAT WASHER  

P505  SPRING WASHER  
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Pump Size Drive Type Shaft Diameter 
mm Seal Part No. Seal Working 

Length L mm 

Setting
Distance ‘X’ 

mm

B12C

D12C
A22C
B22C

NOTE: All seal working lengths are to DIN L1K dimensions. 
This table is not to be used for standard or DIN L1N working length seals. 
All seals use ‘M’ type seat except for 85mm which uses ‘BS’ type or ‘M’ type. 
This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 

SETTING
LENGTH

'X'
L

SH
A

FT
D

IA
M

ET
ER

Section 4, Page 42
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Setting Length - Mechanical Seal
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Pump Size Drive Type Shaft Diameter 
mm Seal Part No. Seal Working 

Length L mm 

Setting
Distance ‘X’ 

mm

C22D

32 M032139G

C23A
C23B
C23K
C2XA
C2XB
C1XK

Pin Joint 

C13D
C14A
C14B
C14K
C15A
C15K

C1XD
C14D
C15B
C16A
C16K

C15D
C16B
C17A
C17B
C17K
C18A
C18K

Pin Joint 65 M065139G 52.5 33.5

34.5

41

16

NOTE: All seal working lengths are to DIN L1K dimensions. 
This table is not to be used for standard or DIN L1N working length seals. 
All seals use ‘M’ type seat except for 85mm which uses ‘BS’ type or ‘M’ type. 
This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 

42.5

45.0

47.5
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Setting Length - Mechanical Seal

L
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Pump Size Drive Type Shaft Diameter 
mm Seal Part No. Seal Working 

Length L mm 

Setting
Distance ‘X’ 

mm

C16D

85 M085139G

C18B
C19A
C19B
C19K
C1AA
C1AK

Pin Joint 

C17D
C1AB
C1BA
C1BK

Pin Joint 85 M085139G 58

33

NOTE: All seal working lengths are to DIN L1K dimensions. 
This table is not to be used for standard or DIN L1N working length seals. 
All seals use ‘M’ type seat except for 85mm which uses ‘BS’ type or ‘M’ type.
This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 

60.0

60.0
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BODY/SUCT. CHAMBER 

Nm

STATOR TIE BARS 

NmPUMP SIZE 

P526 P105 P530 P506 P503 
C1XK  10 10

C14A  11 11

C14K  11 11

C14B  11 11

C15A  11 11

C15K  21 11

C15B  21 11

C16A  21 24

C16K  21 24

C16B  36 24

C17A  36 24

C17K  36 24

C17B  36 24

C18A  36 40

C18K  36 40

C18B   40

C19A  90 75

C19K  90 75

C19B  90 75

C1AA  90 75

C1AK  90 75

C1AB  90 75

C1BA  176 120

C1BK  176 120

Note: Torque tolerances are +/-5% of stated nominal figures. 

50 - 36

Section 5, Page 1
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PUMP 
SIZE

STATOR TIE 
BARS

ADAPTOR 
FLANGE

SCTN. 
CHMB./SCTN. 
CHMB. EXT.

mNmNmNmN
P533 P105 P535 P501 P515 P520

C13D 11111111

C1XD 11111112

C14D 11111212

C15D 12120404

C16D 50 - 40 75 40 40

C17D -5757671

C18D -57021671

BODY/SUCTION CHAMBER

Note: Torque tolerances are +/-5% of stated nominal figures. 

4 - STAGE C13D TO C18D
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SUCTION CHAMBER/ 
SUCTION EXT. STATOR TIE BARS 

mNmN
PUMP
SIZE 

P105 P504, P507 

401B12C

401D12C

401A22C

401B22C

401D22C

401A32C

401B32C

401K32C

0101AX2C

0111BX2C

Note: Torque tolerances are +/-5% of stated nominal figures. 

C2XB AND BELOW

Section 5, Page 3
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RECOMMENDED

C21B
C21D
C22A
C22B

C22D
C23A
C23B
C23K
C2XA
C2XB
C1XK

C13D
C14A
C14B
C14K
C15A

C1XD
C14D
C15B
C16A
C16K

C15D
C16B
C17A
C17B
C17K
C18A
C18K

C16D
C18B
C19A
C19B
C19K
C1AA

C17D
C18D
C1AB
C1BA
C1BK

KLUBER
SYNTHESO
D460 EP OIL

6

12

22

45

55

95

175

620

1600

PUMP 
MODEL

JOINT LUBRICATION 
CAPACITY (APPROX.) PER 

JOINT (ml)*

FOOD
APPLICATIONSSUITABLE ALTERNATIVE

NON-FOOD APPLICATIONS ONLY

KLUBEROIL 
4 UHI 460

MOBILITH
SHC 007

SEMI-FLUID 
GREASE

SHELL
RETINAX

CSZ

MOBIL GEAR
OIL SHC 320

Section 5, Page 4
Issued – September 2009

Pin Joint Lubrication

C15K

C1AK

C1BB
C1CA
C1DA

C1CB
C1CK
C1DB
C1EB
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COMPONENTS ALL APPLICATION 
EXCEPT FOOD 

FOOD
APPLICATIONS

ONLY

SERVICE
COMMENTS 

PUMP DRIVE 
JOINTS SEE SECTION 5 PAGE 4 

INSPECT AND 
LUBRICATE AS 

NECESSARY EVERY 
4000 OPERATING 

HOURS

PUMP BEARINGS 
(WHERE FITTED) BP Energrease LC2 OR EQUIVALENT 

INSPECT AND RE-
GREASE IF 

NECESSARY EVERY 
12 MONTHS 

GEARED DRIVERS 
(WHERE FITTED) AS RECOMMENDED BY THE MANUFACTURER 

NOTE: ABOVE SERVICE AND LUBRICATION INTERVALS ARE FOR GUIDANCE ONLY TO 
ENSURE MAXIMUM COMPONENT LIFE.  PUMP WILL OPERATE FOR CONSIDERABLY LONGER 

PERIODS WITHOUT ATTENTION DEPENDING ON SERVICE CONDITIONS 

Section 5, Page 5
Issued – April 2007

Recommended Lubrication & Service Intervals
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Produced on recycled paper

© Mono Pumps Limited May 2011 Literature reference: MPA607/01 Published information other 
than that marked CERTIFIED does not extend any warranty or representation, expressed or 
implied, regarding these products. Any such warranties or other terms and conditions of sales and 
products shall be in accordance with Mono Pumps Limited standard terms and conditions of sale, 
available on request. 
Mono® is a registered trademark of Mono Pumps Ltd.  
Registered in England No 300721

Europe

Mono Pumps Ltd, Martin Street, Audenshaw 
Manchester, M34 5JA, England

T. 44 161 339 9000 
E. info mono nov.com

D.M.I EST, 56, rue du Pont
88300 Rebeuville, France

T. 33 3 29 94 26 88 
E. dmi est dmi est.fr

Americas

Mono  o Inc., 10529 Fisher Road 
Houston, Texas 77041, USA

T. 1 713 980 8400 
E. mono  o nov.com

Mono  o S.A., Ing Huergo 2239
(1842) Monte Grande

Pcia. de Buenos Aires, Argentina
T. 54 11 4290 9940/50 

E. info.mono  o nov.com.ar 

Mono  o Canada, 6010 – 53rd Ave
Alberta, Lloydminster

T9V2T2, Canada
T   1 780 875 5584

E  info.mono  o nov.com 

Asia

Mono Pumps Ltd, Building 5,
Madong Industrial Park, 1250 Sicheng Rd

Malu Town, Jiading District, Shanghai 201801
T. 86 21 3990 4588

E. monoshanghai nov.com

Australasia

Mono Pumps (Australia) Pty Ltd                  
75 Frankston Gardens Drive 

Carrum Downs, Victoria 3201, Australia
T. 1800 333 138 

E. o sales monopumps.com

Mono Pumps (New Zealand) Ltd 
35-41 Fremlin Place, Avondale 
Auckland, 1026, New Zealand

T. 64 9 829 0333
E. info mono pumps.co.n

 Melbourne T. 03 9773 7777 F. 03 9773 7400
Sydney T. 02 8536 0900 F. 02 9542 3649
Brisbane T. 07 3350 4582 F. 07 3350 3750
Adelaide T. 08 8447 8333 F. 08 8447 8373
Perth T. 08 9303 0444 F. 08 9303 0400
Darwin T. 08 8931 3300 F. 08 8931 3200
Kalgoorlie T. 08 9022 4880 F. 08 9022 3660
Christchurch NZ  T. 64 3 341 8379 F. 64 3 341 8486

www.monopumps.com.au
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Range
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“A competitively priced 
progressing cavity 
pump, with a compact 
construction and 
maximum performance 
characteristics.”

Features & Benefits 

Capacity               up to 225m3/h

Pressure               up to 24 bar

Temperature       -10°C up to 100°C

Typical applications include: 
 
• Domestic and industrial effluents 
• Hydrated lime slurry 
• Sludge 
• Shear sensitive latex emulsion 
• Milk curds, sauces, fruit juices 
• Industrial chemicals and detergents 
• Starch slurries 
• Coating clays, gypsum and silicate 
• Paper stocks 
• Agricultural slurries

Sludge  
pumping

To minimise the impact on the environment, this has been printed on recycled paper

High pressure /  
long haul pumping 
Can offer considerable project 
cost savings by utilising small 
bore pipework and eliminating 
the need for a series of pumps, 
when pumping over long 
distances or with high 
head requirements.

Low running speeds 
Reduced wear for a longer 
working pump life which 
extends the periods between 
routine maintenance. Think 
of the savings you could make  
on abrasive applications.

Materials of construction 
Available in cast iron  
or stainless steel, with a choice 
of rotor and stator materials 
to suit individual applications 
e.g. hard chrome plated rotor  
or natural rubber stator.
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Waste water  
pumping

Versatile 
Can be installed vertically 
or horizontally to suit the 
application. Can be run  
in either direction.

Robust drives 
Specially selected drives 
and gearboxes for longer 
life. Options include 
electric motor drive units 
supplied as overhead vee 
belt driven, direct-coupled 
or variable speed drives 
with mechanical variable 
speed or frequency inverter.

Duracoat coating 
Rotors can be supplied with 
Mono’s range of specialist 
coatings to help extend the 
life of the rotors by increasing 
wear and corrosion resistance.

Handles gas entrainment 
No air or gas locking in the 
pump. The positive seal 
formed by the interference 
fit between rotor and stator 
enables the pump to self prime 
and it also allows tri-phase 
liquids i.e. solids, gases and 
liquids to be handled easily.

Sealed joints 
Fully sealed drive train 
to maximise life and 
minimise downtime.

Surface mounted 
Making it easier, cleaner 
and less hazardous for 
maintenance.

Compact unit 
As the drive forms an integral 
part of the unit, the pump 
is ideal for space-saving 
installations.

Viscous products 
The pump can be  
supplied with a square  
inlet and conveyor to  
assist viscous slurries  
into the pumping element.

Up to 8.5m suction lift 
Deep sumps can be easily 
pumped without the use  
of submersible equipment.

Gentle pumping action 
Minimises shear and 
crush damage to the 
pumped product

Shaft sealing options 
Packed gland or single 
and double mechanical 
seals are available.

Plug in shaft 
Ease of maintenance when 
assembling or dismantling, 
with extraction facility.

Baseplate 
Pumps are supplied on a 
baseplate to ease installation.

Inspection cover 
Available for applications 
where rag content is a problem.
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Product Dimensions

MODEL A A1 B C D E F G H

C21B 429 115 296 133 11/4” 144 85 120 160

C21D 573 250 440 133 11/4” 144 85 120 160

C22A 429 115 296 133 11/4” 144 85 120 160

C22B 573 250 440 133 11/4” 144 85 120 160

C22D 959 525 822 137 11/2” 148 85 120 160

C23A 520 165 383 137 11/2” 148 85 120 160

C23B 665 300 528 137 11/2” 148 85 120 160

C23K 665 300 528 137 11/2” 148 85 120 160

MODEL A A1 B C D E F G H

C1XK 750 300 593 157 50 190 85 120 160

C14K 986 455 756 230 65 227 112 140 200

C15K 1102 570 882 220 80 232 112 140 200

C16K 1272 680 1036 236 100 255 125 160 250

C17K 1478 800 1198 281 125 310 150 180 300

C18K 1654 880 1374 280 125 310 150 180 300

C19K 1856 990 1541 315 150 345 160 200 300

C1AK 2007 1100 1692 315 150 345 160 200 300

C1BK 2437 1210 2009 427 200 450 225 280 350

C13D 1160 525 930 230 65 227 112 140 200

C2XA 566 135 409 157 50 190 85 120 160

C2XB 749 315 592 157 50 227 112 120 160

C1XD 1363 650 1086 277 80 245 125 160 250

C14A 781 250 551 230 65 227 112 140 200

C14B 986 455 756 230 65 227 112 140 200

C14D 1462 780 1185 277 80 245 125 160 250

C15A 842 310 622 220 80 232 112 140 200

C15B 1159 570 882 277 80 245 125 160 250

C15D 1776 1005 1457 319 100 280 150 180 300

C16A 960 365 724 236 100 255 125 160 250

C16B 1355 680 1306 319 100 280 150 180 300

C16D 2181 1210 1813 369 125 320 160 200 300

C17A 1110 430 830 281 125 310 150 180 300

C17B 1478 800 1198 281 125 310 150 180 300

C17D 2626 1385 2224 402 150 410 225 280 350

C18A 1246 475 966 281 125 310 150 180 300

C18B 1742 880 1374 386 125 320 160 200 300

C18D 2786 1555 2384 402 150 410 225 280 350

C19A 1394 530 1079 315 150 345 160 200 300

C19B 1856 990 1541 315 150 345 160 200 300

C1AA 1476 610 1161 315 150 345 160 200 300

C1AB 2159 1100 1756 402 150 410 225 280 350

C1BA 1794 640 1366 427 200 450 225 280 350

MODEL A A1 B C D E F G H

S14A 781 250 526 255 165x165 236 112 140 200

S14K 986 455 731 255 165x165 236 112 140 200

S15A 842 310 587 255 165x165 236 112 140 200

S15K 1102 570 847 255 165x165 236 112 140 200

S16A 960 365 674 286 200x200 260 125 160 250

S16K 1272 680 986 286 200x200 260 125 160 250

S17A 1110 430 777 333 240x240 310 150 180 300

S17K 1478 800 1145 333 240x240 310 150 180 300

S18A 1246 475 912 334 240x240 310 150 180 300

S18K 1654 880 1320 334 240x240 310 150 180 300

DISMANTLING
DISTANCE 

F

B C

D

E

AA1

H
G

DISMANTLING
DISTANCE 

A1

F

B C

E

A

D

H
G

DISMANTLING
DISTANCE 

A1

B C

F

D

A

E

H

G

Transfer of industrial 
detergents

All dimensions in mm’s, unless otherwise stated and for guidance only. 
Dimension A1 is the preferred dismantling space. For full certified drawings, please contact Mono.
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Performance Data

 

C18A / S18A

C17A / S17A

C16A / S16A

C15A / S15A

C14A / S14A

C18K / 
S18K

C17K / S17K

C16K / 
S16K

C15K / 
S15K

C14K / S14K

C1BK

C1AK

C19K

C1XK

C23K

225

165

125

97

79

57

37

22

13

10

C
ap

ac
ity

 m
3 /

h

C
ap

ac
ity

 m
3 /

h

0 4 6

C18A

C1AA

C19A

C2XA C2XB C1XD

C14B C14D

C15B C15D

C16B C16D

C17B C17D

C18B C18D

C19B

C1AB

C1BB

C23A C23B C13D

C22A C22B C22D

C21DC21B

140

71.5

57.5

49.5

35.5

25.5

14.5

10.7

94

6

3.4

1.5

0 6 12 24

Differential Pressure – BAR

Differential Pressure – BAR

Pumping of 
slurry mix

For guidance in selecting a pump, please contact Mono.
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Published information other than that marked CERTIFIED does not extend any warranty or 
representation, expressed or implied, regarding these products. Any such warranties or other 
terms and conditions of sales and products shall be in accordance with Mono Pumps Limited 
standard terms and conditions of sale, available on request.

© Mono Pumps Limited August 2007   Literature reference: ART66/1 

Mono® is a registered trademark of Mono Pumps Ltd. 
Registered in England No 300721

Produced on recycled paper

Motor/Baseplate Dimensions 

MODEL LENGTH WIDTH HEIGHT

C1XK 1304 300 304

C14K 1665 300 475

C15K 1777 360 475

C16K 1947 360 488

C17K 2464 360 609

C18K 2640 420 609

C19K 2902 420 649

C1AK 3053 420 649

C1BK 3481 520 537

C13D 1835 360 475

C2XA 1120 300 304

C2XB 1329 300 304

C1XD 2038 420 488

C14A 1456 300 475

C14B 1665 300 475

C14D 2137 360 488

C15A 1517 300 475

C15B 1834 360 488

C15D 2762 420 609

C16A 1635 360 488

C16B 2341 420 609

C16D 3225 520 472

C17A 2066 360 584

C17B 2464 360 609

C17D 3672 520 727

C18A 2202 360 584

C18B 2788 420 649

C18D 3830 520 537

C19A 2440 420 649

C19B 2902 420 649

C1AA 2522 420 649

C1AB 3205 520 727

C1BA 2840 520 727

MODEL LENGTH WIDTH HEIGHT

C21B 984 300 304

C21D 1149 300 304

C22A 984 300 304

C22B 1149 300 304

C22D 1544 300 304

C23A 1084 300 304

C23B 1234 300 304

C23K 1234 300 304

MODEL LENGTH WIDTH HEIGHT

S14A 1456 300 475

S14K 1665 300 475

S15A 1517 300 475

S15K 1777 360 475

S16A 1635 360 488

S16K 1947 360 488

S17A 2066 360 584

S17K 2464 360 609

S18A 2202 360 584

S18K 2640 420 609

UK and Europe

Mono Pumps Ltd, Martin Street 
Audenshaw, Manchester  
M34 5JA, England 
T. +44 (0)161 339 9000  
E. info@mono-pumps.com

USA

Monoflo Inc., 10529 Fisher Road 
Houston, Texas 77041, USA 
T. +1 713 980 8400  
E. inquire@monoflo.com

Australasia

Mono Pumps (Australia) Pty Ltd                   
338-348 Lower Dandenong Road 
Mordialloc, Victoria 3195 
Australia 
T. 1800 333 138
International
T. +61 (0)3 9580 5211  
E. ozsales@mono-pumps.com 

Mono Pumps (New Zealand) Ltd  
PO Box 71-021, Fremlin Place 
Avondale, Auckland 7  
New Zealand 
T. +64 (0)9 829 0333 
E. info@mono-pumps.co.nz

Asia

Mono Pumps Ltd  
No. 500 YaGang Road  
Lujia Village, Malu 
Jiading District  
Shanghai 201801, P.R. China 
T. +86 (0)21 5915 7168 
E. monoshanghai@nov.com

www.mono-pumps.com

Length

Wi
dth

He
igh

t

All dimensions in mm’s and refer to the largest selected drive.
Dimensions are for guidance only, for full certified drawings, please contact Mono.
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PUMP RANGE COMPACT SECTION 2
MODEL C2XB PAGE C2XB01
STATUS CURRENT DATE JAN 2007

PERFORMANCE DATA

Published information other than that marked certified is to be used as a guide only

1 10
VISCOSITY IN PUMP (CENTISTOKES)

SLIP CORRECTION FOR VISCOSITY
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Limit for water like products
Capacities below this line require
verification by Mono Pumps Ltd

Rotor Selection

SOLIDS HANDLING (mm) STARTING TORQUE (Nm)

Hard Angular
Soft and 

compressible Mark 0 Mark 1 Mark 3 Mark 5

SLIP
CORRECTION

TEST
PARAMETERS

n = corrected duty speed, n  = rpm @ 0 bar, n  = rpm @ duty press. 
n  = Slip Speed = n  - n , f x n  = Slip Speed Correction = f.n 

Slip Corrected Speed (n = n  - f.n )

Above data represents tests on water @ 20°C using RR and RA
stator materials.

o p
s p o s s

sp

6 24 44 30 30 30
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Gibson Island Polymer Dosing 
Technical Specification 

 
 
 

                                                                                                                                                                                                  
 
 
 
 
Tenix Australia Pty Ltd 
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ABN 65 075 194 857                                                                                                                         
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1. SCOPE  
 
1.1 General  

 

1.2 Design Criteria 
 

 
Table 1: Design Criteria for Polymer Dosing System 
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1.3 Design Deliverables 

 

• Detailed

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

 
2. Equipment Scope  
 

2.1 General 

• 

• 

• 
• 
• 

o 
• 

o 
o 

• 
• 

o 
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• 
• 

2.1.1 Polymer  Dosing Feed System 

• 

• 

• 

• 

 

• 
• 
• 

2.1.2 Dilution Water 
 

• 
• 

• 

 

2.1.3 Polymer Dosing System Supply Requirements 
 

• 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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2.1.4 Skid Mounting 
 

2.1.5 Valves 
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2.2 General Equipment Supply Requirements 
 
2.2.1 Equipment Supply Requirements 
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2.2.2 Noise Requirements 
 

 
2.2.3 Equipment Labels (Nameplates) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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2.2.4 Design Life  
 

2.2.5 Tools, Lubricants and Spare Parts  
 

2.2.6 Limits of Supply  
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3 DOSING PUMP TECHNICAL REQUIREMENTS  

3.1.1 Materials of Construction 
 

• 

• 

• 
• 

3.1.2 Pump Performance 

3.1.3 NPSH 

3.1.4 Pump Drive 

3.1.5 Supplier Standard Design  

3.1.6   Turn Down Ratio 
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3.1.7   Discharge Pressure  

3.1.8   Accuracy 
  

3.1.9 Electrical  
 

• 
• 

• 

• 

3.1.10 Pump Protection, Monitoring and Safety Features  
 

• 

• 
• 

 
3.1.11 Solids Handling Capability 

• 
• 
• 

3.1.12 Pump Connections 

3.1.13 Baseplates 
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3.1.14 Nameplates 

3. Electrical Requirements 
 
3.1 General 
 

3.1.2 Specific Package allowances 

• 
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• 

• 

3.1.3 Local/marshalling control panel/station /cabinet 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 

3.1.4 Standard Voltages and Signal Levels 

• 
• 
• 
• 
• 
• 
• 
• 
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3.1.5 LCP/S Wiring 
 

 
3.2 Control System Programming and Equipment 
3.2.2 General 
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3.2.3 Functional Specification 

3.2.4 Programmable Logic Controller (PLC) 

3.2.5 Human Machine Interface (HMI) 

 
 

3.3 Local Control Stations (LCSs) 
3.3.2 General 
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3.3.3 LCSs for Outdoor Locations 

3.3.4 LCSs for Indoor Locations 

4. SUBMITTALS  

4.1       Fabrication Submittals  
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• 

• 
• 
• 

• 
• 
• 

4.2 Final Submittals  

• 
• 
• 
• 

 
 
5. EXECUTION  
 
5.1 Installation and Inspection  
 

Gibson Island Water Reclamation Plant 
188 Paringa Road 
Murrarie 
Brisbane QLD

5.2 Commissioning assistance 
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5.3 Starting of Systems  
 

5.4 Training  
 

 
 
 

 
 
 

5.5 Operations and Maintenance Manuals 
 
The supplier shall provide 2 x hard copies and 2 x soft copy of Operation and Maintenance Manual for 
equipment supplied. 
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MAKING MODERN LIVING POSSIBLE

OOperating Instructions
VLT  FC Series Option Panel
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1 Introduction

1.1.1 Purpose of the Manual

This manual provides detailed information for the instal-

lation and operation of the vertical panel used in

conjunction with a Danfoss variable frequency drive (VFD).

To enable efficient handling of the equipment,

requirements are provided for installation of:

•• mechanical

• electrical

• control wiring

• proper grounding

• environmental considerations

Pre-start and start up procedures are detailed. Also

included is a detailed overview of the panel bypass

function. In addition, identification of other optional

components and their operation and start up trouble-

shooting instructions are included. For the electronically

controlled bypass, additional programming and operation

information is provided.

1.1.2 Warnings, Cautions and Notices

Symbols

The following symbols are used in this manual.

WARNING
Indicates a potentially hazardous situation which, if not

avoided, could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation which, if not

avoided, may result in minor or moderate injury. It may

also be used to alert against unsafe practices.

CAUTION
Indicates a situation that may result in equipment or

property-damage-only accidents.

NOTE
Indicates highlighted information that should be regarded

with attention to avoid mistakes or operate equipment at

less than optimal performance.

1.1.3 Overview

A variable frequency drive regulates the speed and

operation of an electric motor(s). The drive is

programmable and offers many features and savings

compared to operating a motor from unregulated line

voltage. The panel is a protective enclosure in which the

drive and various optional components are assembled and

mounted. One of the most common functions of the

standard bypass/non bypass panel is to allow switching

between VFD control and running in bypass. In bypass, the

motor is operated directly from line input power.

Two types of bypass options are available:

• electromechanical bypass (EMB)

• electronically controlled bypass (ECB)

The EMB is operated by selector switches on the front of

the panel. The EMB controls a motor(s) by switching

between drive control, operation in bypass, or off. In

addition, a test setting is available which disengages the

motor from the drive but keeps the drive operational while

the motor runs in bypass. The switching function activates

contactors that open or close to provide power to the

motor through the drive or bypass circuitry, as required.

The ECB also uses contactors to provide power to the

motor through the drive or bypass circuitry. However, the

ECB contains a local processor which interacts with the

drive’s control logic for programmable options, remote

inputs, and status reporting. The VFD’s logic circuitry is

backed up by an independent panel-mounted power

supply so that, even if the drive loses power, control and

communication functions are maintained. Programming

and display are provided by the VFD’s keypad. An

important feature of the ECB is the ability to accept

commands from a building automation system (BAS) and

to report operational status in return.

See more detailed descriptions of the EMB in 5 Electrome-

chanical Bypass (EMB) Operation and 6 Electronically

Controlled Bypass (ECB) Operation.
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1.1.4 Typical Bypass Operation

With contactors M1 and M2 closed and contactor M3 open

(see Illustration 1.1), the motor is running in drive control.

Opening contactor M2 removes power to the motor but

allows the drive to remain under power. This is the test

mode and only available in the three-contactor configu-

ration shown. With contactors M1 and M2 open and

contactor M3 closed, the motor is running in bypass from

the line input. For a two-contactor configuration, M1 is

absent. In this case, contactors M2 and M3 control the

options for running in drive or bypass mode. The drive

disconnect and fuses shown in Illustration 1.1 are

controlled by an ON/OFF disconnect on the bypass panel.

1.2 Bypass Circuits

1.2.1 Two-contactor Bypass

This bypass consists of motor starter circuitry used in

bypass, a bypass contactor (M3) interlocked with a drive

output contactor (M2) mounted in the bypass enclosure.

For the electromechanical bypass (EMB), an enclosure-

mounted Drive/OFF/Bypass selector is used to electrically

select whether the motor is controlled by the drive,

connected to the full-speed bypass, or disconnected from

both. The contactor and motor starter are controlled by

this switch. A light indicates when in bypass. For the

electronically controlled bypass (ECB), control selection is

made through the LCP by pressing [Drive Bypass] and

selecting from the available options shown. Display data

indicates when in bypass. A drive disconnect is also

available with the two-contactor bypass and is required for

the option panel components without bypass.

TThree-contactor bypass

This bypass consists of motor starter circuitry used in

bypass, a bypass contactor (M3) interlocked with a drive

output contactor (M2), a drive input contactor (M1), and an

overload relay mounted in the option panel. For the EMB,

an enclosure mounted Drive/OFF/Bypass/Test switch is

used to electrically select whether the motor is driven by

the drive, connected to the fullspeed bypass, or discon-

nected from both. The test position applies power to the

motor through the bypass (M3 closed) while removing

power to the motor (M2 open) but keeps the drive

powered (M1 closed). A light indicates when in bypass. For

the ECB, control selection is made through the LCP by

pressing the DRIVE BYPASS key and selecting from the

available options shown. Display data indicates when in

bypass. The circuitry may be supplied with either an input

disconnect switch or an input circuit breaker.

Contactor Drive Mode OFF Bypass

Mode

Test Mode

M1 Closed Open Open Closed

M2 Closed Open Open Open

M3 Open Open Closed Closed

Table 1.1 Contactor Operation

Illustration 1.1 Basic 3-contactor Bypass Functions

1.3 Bypass Options

Common run/stop with bypass

Allows a common remote signal through the VFD input

terminals to initiate operation in either drive control or

bypass. A relay closure starts the motor(s) in drive or

bypass, depending upon the position of the bypass

selector switch.

Automatic bypass

Automatically transfers the motor(s) from drive to bypass

without operator intervention when a fault condition trips

the drive, after a programmable time-out period. The VFD’s

internal fault circuitry controls this action. The time delay

permits all automatically resettable faults to clear before

transfer to bypass. Run permissive or safety circuit signals

override the auto bypass function and may prevent or

delay running in bypass.

Run permissive in bypass

With run permissive active, the drive sends a run request

and waits for a remote response to before notifying the

motor to start. The response indicates the system is safe to

operate.

Basic fire mode in bypass

This option switches the panel to bypass whenever a

remote fire mode command is given to the VFD through

the input terminals. In either drive or bypass, fire mode is

intended to ignore common safety and overload inputs in

emergency situations. The motor will continue to run in

bypass until fire mode is removed or the drive or option

panel fail. External safety signals and motor overload are

ignored when in fire mode.

Advanced fire mode in bypass

The advanced fire mode allows for a variety of

programmable responses to an external fire mode

command signal. Bypass options are programmed through

the drive’s fire mode parameters. See fire mode section of

the drive manual and support materials for available

options.
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OOverload protection

This thermally activated device provides mechanical

overload protection for the motor(s) while in bypass

operation. It measures motor current and is set to the full

load amps (FLA) of the motor. A 1.2 x FLA service factor is

built-in and maintained, meaning that should the motor

current increase above that value, the overload will

calculate the level of increase to activate timing for the trip

function. The higher the current draw, the quicker the trip

response. It provides Class 20 motor protection.

1.4 Bypass Platform Configurations

The EMB is available in three platforms: EMB(0), EMB1, and

EMB2. The features available as options with each platform

are listed in Table 1.2. The ECB, also listed below, has all

option features available. See 5 Electromechanical Bypass

(EMB) Operation for additional details on the EMB and

6 Electronically Controlled Bypass (ECB) Operation for the

ECB.

Control Feature EMB(0) EMB1 EMB2 ECB

Safety Interlock X X X X

Common Start/

Stop

 X X X

Automatic Bypass   X X

Run Permissive in

Bypass

  X X

Basic Fire Mode   X X

Advanced Fire

Mode

   X

Serial Communi-

cation

   X

Table 1.2 Bypass Configurations

Fused disconnect option

Disconnect and fuses

Circuit breaker option

Drive fuse option
or drive disconnect
and fuse option
mounted inside VDF.

24 V DC
internal use

SMPS

    M1
Option

Line reactor
option

LC filter
option M2

Dual motor option

OL1

OL2

Motor 1

Motor 2

M

M

M

M

M
Secondary
fuse

Control
transformer

120 V for
internal use

High Power
option

Primary
fuse

M3

Single motor option

Motor 1

Motor 1

Motor 2

Contactor motor select option

M2

M3

13
0B

X2
07

.1
0

Illustration 1.2 Bypass Circuit with Options
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1.5 Switch Mode Power Supply (SMPS)

The VFD’s logic circuitry is backed up by an independent

panel-mounted switch mode power supply so that, even if

the drive loses power, the control and communication

functions are maintained. The SMPS converts three-phase

AC input power to 24 VDC control power. Since the SMPS

draws power from all three phases, it offers immunity

protection from most phase-loss and brown-out

conditions. The SMPS is internally protected from short

circuit on its output and three board-mounted fuses

provide additional protection. The SMPS is not designed

for external use and may take up to 5 s to initialize at

power-up.

1.6 Disconnects

1.6.1 Main Disconnect

The main disconnect removes line input power to the

drive and bypass. A main disconnect is available in four

options.

•• Fused disconnect

two-position (ON/OFF) rotary switch, padlock

compatible, with three fuses, one on each phase,

built into the switch. For safety, the switch must

be in the OFF position before the option panel

door can be opened

• Disconnect with fuses

Two-position (ON/OFF) rotary switch, padlock

compatible, with a fuse block mounted separately

from the disconnect. Three fuses, one on each

phase, are located on the fuse block. For safety,

the switch must be in the OFF position before

the option panel door can be opened.

• Disconnect without fuses

For user-supplied fuses option.

• Main circuit breaker

A thermal/ magnetic current interrupt device

using an ON/TRIP/OFF/RESET switch. When in the

ON position, a trip fault removes power from the

drive/bypass circuit and the switch moves to the

TRIP setting. It must be moved to the RESET

position momentarily after the fault has been

cleared to reset the circuit breaker.

1.6.2 Drive Disconnect (Optional)

Two-position (ON/OFF) rotary switch disconnects main AC

line input power to the drive only.

1.6.3 Bypass Selector Switch

The bypass selector switch is used for either the 2-

contactor or 3-contactor bypass for EMB units.

3
2

1

1
3

0
B

X
2

0
8

.1
0

OFF

MOTOR

DRIVE DISCONNECT

 BYPASS

Illustration 1.3 Disconnects

1 Bypass selector switch

2 Main disconnect

3 Drive disconnect

Table 1.3 Legend to Illustration 1.3
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1.6.4 Option Panel Configurations

The VLT FC Drive Series has three tiers of option panel

enclosure types. These designations are universal for both

the EMB and ECB panels as well as drive options without

bypass.

DRIVE DISCONNECT

1
3

0
B

X
2

0
9

.1
0

IIllustration 1.4 Tier 1

Illustration 1.4 shows drive plus either or both of the

following:

• Fuses

• Disconnect

1
30

BD
31

9.
1

0

Illustration 1.5 Tier 2

Illustration 1.5 shows drive with bypass or up to two of the

following:

• Contactor motor selection

• dU/dt filter or input AC line reactor (NEMA 1

only)

• Dual motor control

1
30

BX
21

1
.1

0

Illustration 1.6 Tier 3

Illustration 1.6 shows drive with bypass plus up to two of

the following:

• Contactor motor selection

• dU/dt filter or input AC line reactor (NEMA 1

only)

• Dual motor control
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1.6.5 Option Panel Voltage and Frame
Ratings

Table 1.4 to Table 1.10 define the voltage and hp ratings of

the frames sizes for the option panel. See the mechanical

drawing shipped with the unit for dimensions.

 FFC 102/202 FC 302

[V AC] [hp] [hp]

208-230 1.5-5 1.5-5

460-480 1.5-10 1.5-10

575-600 1.5-10 1.5-10

Table 1.4 Frames A2 to A5

 FFC 102/202 FC 302

[V AC] [hp] [hp]

208-230 7.5-15 7.5-15

460-480 15-25 15-20

575-600 15-25 15-20

Table 1.5 Frame B1

 FFC 102/202 FC 302

[V AC] [hp] [hp]

208-230 15-20 15

460-480 30-40 25-30

575-600 30-40 25-30

Table 1.6 Frame B2

 FFC 102/202 FC 302

[V AC] [hp] [hp]

208-230 25-30 20-30

460-480 50-75 40-60

575-600 50-75 40-60

Table 1.7 Frame C1

 FFC 102/202 FC 302

[V AC] [hp] [hp]

208-230 40-60 40-50

460-480 100-125 75-100

575-600 100-125 75-100

Table 1.8 Frame C2

 FFC 102/202 FC 302

[V AC] [hp] [hp]

460-480 150-200 125-150

575-600 150-200 125-150

Table 1.9 Frame D1

 FFC 102/202 FC 302

[V AC] [hp] [hp]

460-480 250-350 200-300

575-600 250-400 200-350

Table 1.10 Frame D2
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2 Pre-Installation

2.1.1 Receiving Inspection

Inspect the packaging and equipment closely when

received. Any indication of careless handling by the carrier

should be noted on the delivery receipt, especially if the

equipment will not be immediately uncrated. Obtain the

delivery person’s signed agreement to any noted damages

for any future insurance claims. Ensure that the model

number and power match the order and intended use for

the drive.

NNOTE
IMPORTANT LOST OR DAMAGED GOODS INSPECT THIS

SHIPMENT IMMEDIATELY UPON ARRIVAL

If goods are received short or in damaged condition, insist

on a notation of the loss or damage across the face of the

freight bill. Otherwise no claim can be enforced against

the transportation company. If concealed loss or damage is

discovered, notify your carrier at once and request an

inspection. This is absolutely necessary. Unless you do this

the carrier will not entertain any claim for loss or damage.

The agent will make an inspection and can grant a

concealed damage notation. If you give the transportation

company a clear receipt for equipment that has been

damaged or lost in transit, you do so at your own risk and

expense. Danfoss IS WILLING TO ASSIST YOU TO COLLECT

CLAIMS FOR LOSS OR DAMAGE, BUT WILLINGNESS ON

OUR PART DOES NOT MAKE US RESPONSIBLE FOR

COLLECTION OF CLAIMS OR REPLACEMENT OF MATERIAL.

THE ACTUAL FILING AND PROCESSING OF THE CLAIM IS

YOUR RESPONSIBILITY.

Ensure that the model number and power match the order

and intended use of the drive.

Danfoss Inc.
Milwaukee, WI 53224, U.S.A.
Tel.: +1 (800) 432-6367     Fax.: +1 (815) 639-8002

Material No.:  174H2222
Drawings:  176U8989
Input Power:  480 VAC, 65.7 A, 3 Ø, 60 Hz
Motor:  460 VAC, 65 A
Short Circuit Rating:  5 kA rms sym. at rated input V max.
Envir. Rating:  UL Type 1
Max. Ambient:  45 °C/ 113 °F

Serial No.:  018702Y097

Humidity:  95 % Non-Cond.

S301050T4E013CMM13XSXXZ1XGCXXXXXXXXXXXX0
See information packet for installation instructions.

13
0B

X
21

2.
10

321

Illustration 2.1 Sample Panel Label

1 Panel input rating

2 Panel output rating

3 Serial number

Table 2.1 Legend to Illustration 2.1

Ensure that the model number and power match the order

and intended use for the drive.

2.1.2 Pre-installation Check

1. Compare option panel model number to what

was ordered.

2. Ensure each of following are rated for same

voltage:

• Drive

• Option panel

• Power line

• Motor

3. Ensure that panel output rating is equal to or

greater than motor total full load current for full

motor performance.

• For multiple motor applications, add the

full load current ratings of all motors.

• Motor power size and option panel

must match for proper overload

protection.

• If panel rating is less than motor, full

motor output cannot be achieved.
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4. Check motor wiring:

•• Any disconnect between drive and

motor should be interlocked to drive

safety interlock circuit to avoid

unwanted drive trips.

• Do not connect power factor correction

capacitors between drive and motor.

• Two speed motors must be wired

permanently for full speed.

• Y-start, -run motors must be wired

permanently for run.

2.1.3 Installation Site Check

• Because the panel relies on the ambient air for

cooling, it is important to observe the limitations

on ambient air temperature. Derating concerns

start above 104 F (40 C) and 3300 feet (1000 m)

elevation above sea level.

• It is important with multiple panels to check wall

strength. Make sure that the proper mounting

screws or bolts are used.

• Ensure that the wall or floor area for installation

will support the weight of the unit.

• If construction work continues after the

equipment is mounted, it is important to keep

the interior free from concrete dust and similar

dirt. If the unit does not have power applied to it,

supply a protective covering. It is important to

ensure that the components stay as clean as

possible. It may be necessary to clean the interior

once construction is completed.

• Keep drawings and manuals accessible for

detailed installation and operation instructions. It

is important that the manuals are available for

equipment operators.

2.2 Harsh Environments

The mechanical and electrical components within the

panel can be adversely affected by the environment. The

effects of contaminants in the air, either solid, liquid, or

gas, are difficult to quantify and control.

2.2.1 Airborne Liquids

Liquids in the air can condense in components. Water

carried in the air is easily measured as relative humidity,

but other vapors are often more difficult to measure or

control. Steam, oil and salt water vapor may cause

corrosion of components. In such environments, use TYPE

12 enclosures to limit the exchange of outside air into the

option enclosure. Extremely harsh environments may

require a higher level of protection.

2.2.2 Airborne Solids

Particles in the air may cause mechanical, electrical or

thermal failure in components. A NEMA 1 enclosure

provides a reasonable degree of protection against falling

particles, but it will not prevent the fan from pulling dirty

air into the enclosure. A typical indicator of excessive levels

of airborne particles is dust around the fan. In dusty

environments, use NEMA 12 enclosures.

2.2.3 Corrosive Chemicals

In environments with high temperatures and humidity,

corrosive gases such as sulfur, nitrogen and chlorine

compounds cause corrosion to occur in components.

Indications of corrosion are blackened copper or rust on

steel or oxidized aluminum. In such environments, it is

recommended to mount the equipment in a cabinet with

fresh air ventilation and to keep corrosive compounds

away. A non-ventilated cabinet fitted with an air

conditioner as a heat exchanger may be used. Conformal

coated circuit boards may be specified to reduce the

corrosive effects of a harsh environment.
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3 Installation

3.1.1 Tools Required

In addition to the standard tool kit, the below listed tools

are recommended for installation of the panel.

Tools Required

•• Spreader bar capable of lifting up to 1000 lbs.

Max diameter 0.875 in.

• Forklift, crane, hoist or other lifting device

capable of handling up to 1000 lbs. (Qualified

device operator available for operating the

equipment.)

• Metric Socket Set: 7 to 19 mm

• Socket Extensions: 4, 6, and 12 in

• Torx driver set: T10 to T40

• Torque wrench: 6 - 170 lbs-in

L1

L1

L2

L2

L3

L3

GND

91 92 93
Fuses

1
3

0
B

B
4

6
0

.1
0

Illustration 3.1 Drive Input Fuses

3.1.2 Branch Circuit Protection

CAUTION
BRANCH CIRCUIT PROTECTION REQUIRED
Provide branch circuit protection in accordance with the

National Electrical Code. Failure to provide branch circuit

protection in accordance with the NEC could result in

equipment or property damage.

3.1.3 Drive Fuses

If specified as an enclosure option, drive input fuses will be

factory installed in the enclosure. If not factory supplied,

they must be provided by the installer as part of instal-

lation (see Illustration 3.1).

3.1.4 Internal Option Panel Fuses

When applicable, use the specified fuse or an equivalent

replacement only for internal option panel fuses. Fuse

options include the drive disconnect and contactor fuses.

See the nameplate label (Illustration 3.2) on the inside

cover of the unit for option panel fuse ratings.

eziS/rebmuN traPrerutcafunaMesuF
F12
F13
F15
F16

F00
F900,F901,F902

Ferraz-Shawmut
Ferraz-Shawmut

Ferraz-Shawmut

Bussmann
Bussmann

…

500V FA 5 A
500V FA 10 A
LPJ-25SP
LPJ-35SP
500V FA 4 A
600 VAC, 120 A, Class CC

1
30

BD
32

0.
1

0

Illustration 3.2

3.2 Mechanical Installation

3.2.1 Lifting

Check the weight of the unit before attempting to lift.

Ensure that the lifting device is suitable for safely lifting

the panel. If necessary, plan for a hoist, crane or forklift

with appropriate rating to move the units.

3.2.2 Hoist or Overhead Lift

• Use solid steel spreader bar for lifting. Slide

spreader bar through two (2) lifting rings on

drive. Lifting rings are 0.75 in (19 mm) in

diameter (see Illustration 3.3).

• Connect spreader bar to a hoist or other lifting

device.

• Lift unit slightly using lifting rings with weight

distributed evenly.

• Remove skid and other supports from under

drive.

• For floor mounting applications, a floor mounting

kit is available from Danfoss specifically designed

to anchor drive to floor.

Installation Option Panel Operating Instructions
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28 in. min

13
0B

X
21

4.
10

IIllustration 3.3 Proper Lifting Method

3.2.3 Forklift

• Only a competent lift operator with additional

support personnel should attempt moving the

unit.

• Carefully position forklift and ensure stability

before lift.

3.2.4 Shipping Weights

NOTE
WEIGHTS LISTED IN Table 3.1 ARE APPROXIMATE FOR BASE

UNITS. OPTIONS CAN ADD OR REDUCE WEIGHT OF UNIT.

Frame Tier 1 [lbs] Tier 2 [lbs] Tier 3 [lbs]

A2-A3 30 35 55

A5 35 55 80

B1 65 85 110

B2 70 105 180

C1 100 145 215

C2 130 190 285

D1 220 420 585

D2 407 662 1037

Table 3.1 Approximate Shipping Weights

3.2.5 Cooling

• Mount the drive and panel vertically.

• Option panels rely on the ambient air for cooling,

it is important to observe the limitations on

ambient air temperature. See Table 3.2 for

temperature rating data. Derating concerns start

above 3300 feet elevation above sea level.

• Most option panels with drives may be mounted

side-by-side without additional side clearance. A2

and A3 units require 1.5 in. clearance between

units (see Illustration 3.4).

• Top and bottom clearance is required for cooling

(see Illustration 3.5). Generally, 100 to 250 mm (4

to 10 inches) minimum clearance is required,

depending upon the hp (kW) of the unit. See the

mechanical drawing shipped with the unit for

specific requirements.

• No additional back plate is required for drives

with the option panel.

• Units may be mounted flush to the wall or free

standing. A free-standing mounting kit is

available from Danfoss.

• See Table 3.2 for temperature ratings.

Frame Size NEMA 1 NEMA 12

A2-A3 45 C NA

A5 NA 40 C

B1-C1 45 C 40 C

C2, D1-D2 40 C 40 C

Table 3.2 Temperature Ratings

1.5 in min.

13
0B

X2
15

.1
0

Illustration 3.4 Side Cooling Clearance, A-2 and A-3 Frames
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4.0 in min. 13
0B

X2
16

.1
0

Ceiling

Airflow

4.0 in min. Airflow

Floor

Illustration 3.5 Cooling Airflow

3.3 Electrical Installation

WARNING
EQUIPMENT HAZARD!

ROTATING SHAFTS AND ELECTRICAL EQUIPMENT CAN BE

HAZARDOUS. IT IS STRONGLY RECOMMENDED THAT ALL

ELECTRICAL WORK CONFORM TO ALL NATIONAL AND

LOCAL REGULATIONS. INSTALLATION, START-UP AND

MAINTENANCE SHOULD BE PERFORMED ONLY BY

QUALIFIED PERSONNEL. FAILURE TO FOLLOW LOCAL

REGULATIONS COULD RESULT IN DEATH OR SERIOUS

INJURY.

• Motor control equipment and electronic controls

are connected to hazardous line voltages.

Extreme care should be taken to protect against

electrical hazard.

• Correct protective grounding of the equipment

must be established. Ground currents are higher

than 3 mA.

• A dedicated ground wire is required.

• Wear safety glasses whenever working on electric

control or rotating equipment.

NOTE
MAKE ALL POWER CONNECTIONS WITH MINIMUM 75  C

RATED COPPER WIRING FOR INSTALLATIONS IN NORTH

AMERICA.

Stop

Start

Speed
Line
power Motor

Separate conduits

Control

13
0B

X2
17

.1
0

Illustration 3.6 Power Connections

WARNING
INDUCED VOLTAGE!

RUN OUTPUT MOTOR CABLES FROM MULTIPLE DRIVES

SEPARATELY. INDUCED VOLTAGE FROM OUTPUT MOTOR

CABLES RUN TOGETHER CAN CHARGE EQUIPMENT

CAPACITORS EVEN WITH THE EQUIPMENT TURNED OFF

AND LOCKED OUT. FAILURE TO RUN OUTPUT MOTOR

CABLES SEPARATELY COULD RESULT IN DEATH OR

SERIOUS INJURY.

RUN INPUT POWER, MOTOR WIRING AND CONTROL

WIRING IN THREE SEPARATE METALLIC CONDUITS OR

RACEWAYS FOR HIGH FREQUENCY NOISE ISOLATION.

FAILURE TO ISOLATE POWER, MOTOR AND CONTROL

WIRING COULD RESULT IN LESS THAN OPTIMUM DRIVE

AND ASSOCIATED EQUIPMENT PERFORMANCE.

• Because the wiring from the option enclosure to

the motor carries high frequency electrical pulses,

it is important that no other wires are run in this

conduit. If the incoming power wiring is run in

the same conduit as the motor wiring, these

pulses can couple electrical noise back onto the

building power grid.

Installation Option Panel Operating Instructions
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At least three separate conduits must be connected to the

panel option (Illustration 3.6).

•• Power into the option enclosure (and ground

back to the distribution panel)

• Power from the option enclosure to the motor

(and earth ground)

• Control wiring

Control wiring should always be isolated from the high

voltage power wiring.

Avoid getting metal chips into electronics.

Follow the connection procedures as illustrated in the

drawing provided with the unit.

Installation Option Panel Operating Instructions
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3.4.1 Component Identification

Mechanical layout drawings are provided inside the cover of each unit with an option panel. These illustrations are intended

to provide the installer or equipment user with component identification and location for that specific unit. Illustration 3.7

and Illustration 3.8 represent a typical layout drawing. Table 3.3 provides definitions for drawing reference designators. (Not

all reference designators are shown.)

VFD
M1

DS2
OPTIONAL

24 V

M3
GDGD

M2F16

13
0B

X
21

8.
11

Illustration 3.7 Sample Mechanical Layout Diagram

F15

DS1      CB1

OL1

OPTIONAL

OUTPUT MOTOR CONNECTION
T1,T2,T3

OPTIONAL
INPUT POWER
CONNECTION L1,L2,L3

GD

PL2S1TB1

13
0B

D
31

8.
12

Illustration 3.8 Sample Mechanical Layout Diagram

ID Definition Function
24 V Option panel 24 V DC SMPS Supply 24 V DC control power to option panel for internal use only

CB1 Main Circuit breaker Provide isolation between option panel and current protection for incoming mains

DS1 Main or line disconnect Provide isolation between option panel and mains

DS2 Drive disconnect Provide isolation between VFD and line voltage

DF15 Main fused disconnect Provide isolation between option panel and mains

DV1 VFD output motor filter Output filter to provide filtering for PWM drive output wave form

F12 T1 secondary fuse Current protection for internal 120 V AC control circuit

F13 T1 primary fuse Current protection for line side of 120 V AC internal control transformer

F15 Line or main fuse Provide current protection to option panel

F16 Drive fuse Provide current protection to drive

GD Ground terminal Customer connection for power grounds to mains and motor

LR1 VFD input line reactor Input reactor to provide additional input impeadance to drive

M1 VFD input contactor Provide isolation between VFD and line voltage

M2 VFD output contactor Provide isolation between VFD and motor

M3 Bypass contactor Provide line voltage to motor

M4 Motor 1 contactor Used to select motor 1 operation

M5 Motor 2 contractor Used to select motor 2 operation

MT1 Motor 1 connection terminal Provides termination point for motor leads in option panel

OL1 Overload for motor 1 Provide overload protection to motor when running in bypass

OL2 Overload for motor 2 Provide overload protection to motor when running in bypass

PL2 Bypass indicator light Provides indication when motor is in bypass mode

S1 Bypass selector switch Operator interface for bypass mode selection on electromechanical bypass

S103 Auto bypass selection switch 4 position switch used to setup auto bypass on EMB2 control option

S2 CMS selector switch Operator interface for contactor motor selection

T1 120 V AC control transformer Provide internal 120 V AC supply

T3 120 V AC control transformer Provide customer 120 V AC supply

TB1 Terminal Block 1 Customer bypass control connections for ECB-CMS and EMB0 control option

VFD Variable frequency drive Provide variable frequency and voltage to AC motor

X55 Customer terminal block Customer control connection terminal block on EMB1 and EMB2 control option

X56 Customer terminal block Customer control connection terminal block on EMB1 and EMB2 control option

X58 Customer terminal block Customer control connection terminal block on EMB2 control option

Table 3.3 Reference Designator Definitions
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3.4.2 Wire and Cable Access

•• Determine the wiring path through the option

panel enclosure. See the mechanical layout

drawing located on the inside cover of the unit

for locations to connect power and motor wiring.

• Removable access covers are provided for cable

connections (see figure Conduit Entry Diagrams).

Remove access covers before drilling holes to

prevent metal shavings from damaging internal

electronic components.

• For some units, access holes are provided for

input power, motor leads, and control wiring.

• Run input power, motor wiring, and control

wiring in three separate conduits for isolation.

NOTE
RUN INPUT POWER, MOTOR WIRING AND CONTROL

WIRING IN THREE SEPARATE METALLIC CONDUITS OR

RACEWAYS FOR HIGH FREQUENCY NOISE ISOLATION.

FAILURE TO ISOLATE POWER, MOTOR AND CONTROL

WIRING COULD RESULT IN LESS THAN OPTIMUM DRIVE

AND ASSOCIATED EQUIPMENT PERFORMANCE.

• The drive always resides in the left-hand panel

when multiple panels are present.

• Power connections are typically on the rightside

panel, or far right for tier 3 panel configurations.

• NEMA 12 enclosures available for additional

environmental protection.

• Control wiring should be isolated from power

components inside the unit as much as possible.

• See the mechanical layout drawing on the inside

of the unit’s panel and the connection diagram

supplied with the unit for connection details.

1

13
0B

X2
20

.1
1

Illustration 3.9 Tier 1 (Bottom View)

1 Control wiring

2 Input power

3 Motor power

Table 3.4 Legend to Illustration 3.9

13
0B

X2
21

.1
1

1 32

Illustration 3.10 Tier 2 (Bottom View) NEMA 1

1 Drive

2 Conduit entry

3 Bypass

Table 3.5 Legend to Illustration 3.10

13
0B

X2
22

.1
1

1 2 3

Illustration 3.11 Tier 2 (Bottom view) NEMA 12

1 Drive

2 Conduit entry

3 Bypass

Table 3.6 Legend to Illustration 3.11
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13
0B

X2
23

.1
11 2 3 4

IIllustration 3.12 Tier 3 (Bottom View) NEMA 1

1 Drive

2 Conduit entry

3 Additional options

4 Bypass

Table 3.7 Legend to Illustration 3.12
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3.4.3 Wire Size

NNOTE
MAKE ALL POWER CONNECTIONS WITH MINIMUM 75 C/167 F RATED COPPER WIRING FOR INSTALLATIONS IN NORTH

AMERICA.

• Size field wiring to NEC and local code requirements. The maximum allowable field wire size for any option panel

is shown in Table 3.8 through Table 3.15

 DDisc. W/O Mains Fusing Disc. W Mains Fusing Disc. W 100KIA SCCR Circuit Breaker

Type Code Char CHAR 15&16 CHAR 15&16 CHAR 15&16 CHAR 15&16

Type Code MD,ND MM,NM MN,NN CD,FD

[HP] Terminal Cap. [AWG] Terminal Cap. [AWG] Terminal Cap. [AWG] Terminal Cap. [AWG]

0.50 8 4 8 10

0,75 8 4 8 10

1 8 4 8 10

1.5 8 4 8 10

2 8 4 8 10

3 8 4 8 10

5 8 4 8 10

7.50 8 4 4 3

10 8 4 4 3

15 3 4 3 2

20 3 3 3 2

25 1/0 1/0 1/0 1/0

30 1/0 1/0 1/0 300KCM

40 300KCM 300KCM 300KCM 300KCM

50 300KCM 300KCM 300KCM 300KCM

60 300KCM 300KCM 300KCM 300KCM

Table 3.8 208 V Max Wire - Input

Installation Option Panel Operating Instructions
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 OOL1 - Single Motor OL1 - Dual Motor OL2 - Dual Motor CMS - M4 & M5 MT1 TB 0R LUG (ECB)

Type Code Char CHAR 20 CHAR 20 CHAR 20 CHAR 20 CHAR 13&14&18

Type Code S D D C NO&D

[HP] Terminal Cap. [AWG] Terminal Cap. [AWG] Terminal Cap. [AWG] Terminal Cap. [AWG] Terminal Cap. [AWG]

0.50 8 N/A N/A 10 12

0.75 8 N/A N/A 10 12

1 8 N/A N/A 10 12

1.5 8 8 8 10 12

2 8 8 8 10 12

3 8 8 8 10 12

5 8 8 8 10 4

7.5 8 8 8 8 4

10 8 8 8 8 4

15 1/0 8 8 1/0 4

20 1/0
8 (0.50-10HP) 8 (0.50-10HP)

1/0 4
1/0 (15-30HP) 8 (0.50-10HP)

25 1
8 (0.50-10HP) 8 (0.50-10HP)

1/0 1
1 (15-30HP) 8 (0.50-10HP)

30 1 1 (15-30HP) 8 (0.50-10HP) 1/0 1

40 4/0
1/0 (15-30HP) 8 (0.50-10HP)

4/0 250 KCM
1/0 (15-30HP) 1/0 (15-30HP)

50 4/0

1/0 (15-30HP) 8 (0.50-10HP)

4/0 250 KCM1/0 (15-30HP) 1/0 (15-30HP)

4/0 (40-60HP) 8 (0.50-10HP)

60 4/0

1/0 (15-30HP) 1/0 (15-30HP)

4/0 2/0 (DUAL)4/0 (40-60HP) 8 (0.50-10HP)

4/0 (40-60HP) 1/0 (15-30HP)

Table 3.9 208 V Max Wire - Output

 DDisc. W/O Mains Fusing Disc. W Mains Fusing Disc. W 100KIA SCCR Circuit Breaker

Type Code Char CHAR 15&16 CHAR 15&16 CHAR 15&16 CHAR 15&16

Type Code MD,ND MM,NM MN,NN CD,FD

[HP] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG]

0.50 8 4 8 10

0.75 8 4 8 10

1 8 4 8 10

1.5 8 4 8 10

2 8 4 8 10

3 8 4 8 10

5 8 4 8 10

7.5 8 4 4 3

10 8 4 4 3

15 3 4 3 2

20 3 4 3 2

25 1/0 1/0 1/0 1/0

30 1/0 1/0 1/0 1/0

40 300KCM 300KCM 300KCM 300KCM

50 300KCM 300KCM 300KCM 300KCM

60 300KCM 300KCM 300KCM 300KCM

Table 3.10 230 V Max Wire - Input
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 OOL1 - Single Motor OL1 - Dual Motor OL2 - Dual Motor CMS - M4 & M5 MT1 TB 0R LUG (ECB)

Type Code Char CHAR 20 CHAR 20 CHAR 20 CHAR 20 CHAR 13&14&18

Type Code S D D C NO&D

[HP]
Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

0.50 8 N/A N/A 10 12

0.75 8 N/A N/A 10 12

1 8 N/A N/A 10 12

1.5 8 8 8 10 12

2 8 8 8 10 12

3 8 8 8 10 12

5 8 8 8 10 4

7.5 8 8 8 8 4

10 8 8 8 8 4

15 1/0 8 8 1/0 4

20 1/0
1/0 (15-30HP) 8 (0.5-10HP)

1/0 4
8 (0.5-10HP) 8 (0.5-10HP)

25 1
1 (15-30HP) 8 (0.5-10HP)

1/0 1
8 (0.5-10HP) 8 (0.5-10HP)

30 1 1 (15-30HP) 8 (0.5-10HP) 1/0 1

40 4/0
1/0 (15-30HP) 8 (0.5-10HP)

4/0 250KCM
1/0 (15-30HP) 1/0 (15-30HP)

50 4/0

4/0 (40-60HP) 8 (0.5-10HP)

4/0 250KCM1/0 (15-30HP) 8 (0.5-10HP)

1/0 (15-30HP) 1/0 (15-30HP)

60 4/0

4/0 (40-60HP) 8 (0.5-10HP)

4/0 250KCM4/0 (40-60HP) 1/0 (15-30HP)

1/0 (15-30HP) 1/0 (15-30HP)

Table 3.11 230 V Max Wire - Output
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 DDisc. W/O Mains Fusing Disc. W Mains Fusing Disc. W 100KIA SCCR Circuit Breaker

Type Code Char CHAR 15&16 CHAR 15&16 CHAR 15&16 CHAR 15&16

Type Code MD,ND MM,NM MN,NN CD,FD

[HP] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG]

0.50 8 4 8 10

0.75 8 4 8 10

1 8 4 8 10

1.5 8 4 8 10

2 8 4 8 10

3 8 4 8 10

5 8 4 8 10

7.5 8 4 8 10

10 8 4 8 10

15 8 4 8 3

20 8 4 4 3

25 8 4 4 3

30 3 4 4 2

40 3 3 3 2

50 1/0 1/0 1/0 1/0

60 1/0 1/0 1/0 1/0

75 1/0 1/0 1/0 300KCM

100 300KCM 300KCM 300KCM 300KCM

125 300KCM 300KCM 300KCM 300KCM

150 250 KCM 250 KCM 250 KCM 250 KCM

200 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 2/0 (DUAL)

250 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL)

300 350 KCM (DUAL) 350 KCM (DUAL) 350 KCM (DUAL) 250 KCM (DUAL)

350 350 KCM (DUAL) 350 KCM (DUAL) 350 KCM (DUAL) 350 KCM (DUAL)

Table 3.12 460 V Max Wire - Input
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 OOL1 - Single Motor OL1 - Dual Motor OL2 - Dual Motor CMS - M4 & M5 MT1 TB 0R LUG (ECB)

Type Code Char CHAR 20 CHAR 20 CHAR 20 CHAR 20 CHAR 13&14&18

Type Code S D D C NO&D

[HP]

Maximum Wire Size

[AWG] Maximum Wire Size [AWG]

Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

Maximum Wire Size

[AWG]

0.50 8 N/A N/A 10 12

0.75 8 N/A N/A 10 12

1 8 N/A N/A 10 12

1.5 8 8 8 10 12

2 8 8 8 10 12

3 8 8 8 10 12

5 8 8 8 10 12

7.5 8 8 8 10 12

10 8 8 8 10 4

15 8 8 8 8 4

20 8 8 8 8 4

25 8 8 8 8 4

30 1/0 8 (0.50-25HP) 8 (0.50-25HP) 1/0 4

40 1/0
1/0 (30-75HP) 8 (0.50-25HP)

1/0 4
8 (0.50-25HP) 8 (0.50-25HP)

50 1
1 (30-75HP) 8 (0.50-25HP)

1/0 1
8 (0.50-25HP) 8 (0.50-25HP)

60 1
1 (30-75HP) 8 (0.50-25HP)

1/0 1
8 (0.50-25HP) 8 (0.50-25HP)

75 1
1 (30-75HP) 8 (0.50-25HP)

1/0 250KCM
1 (30-75HP) 1 (30-75HP)

100 2/0
1/0 (30-75HP) 8 (0.50-25HP)

4/0 250KCM
1/0 (30-75HP) 1/0 (30-75HP)

125 4/0

2/0 (100-125HP) 8 (0.50-25HP)

4/0 250KCM1/0 (30-75HP) 8 (0.50-25HP)

1/0 (30-75HP) 1/0 (30-75HP)

150 4/0

2/0 (100-125HP) 8 (0.50-25HP)

250 KCM 250 KCM2/0 (100-125HP) 1/0 (30-75HP)

1/0 (30-75HP) 1/0 (30-75HP)

200 2/0 (DUAL)

4/0 (100-125HP) 8 (0.50-25HP)

2/0 (DUAL) 2/0 (DUAL)4/0 (100-125HP) 1/0 (30-75HP)

1/0 (30-75HP) 1/0 (30-75HP)

250 300 KCM (DUAL)

2/0 (DUAL)(200HP) 8 (0.50-25HP)

300 KCM (DUAL) 350 KCM (DUAL)

2/0 (DUAL)(200HP) 1/0 (30-75HP)

250 KCM (150HP) 1/0 (30-75HP)

300KCM (100-125HP) 1/0 (30-75HP)

300KCM (100-125HP) 300KCM (100-125HP)

300 300 KCM (DUAL)

300 KCM (DUAL)(250-350HP) 8 (0.50-25HP)

300 KCM (DUAL) 350 KCM (DUAL)

300 KCM (DUAL)(250-350HP) 1/0 (30-75HP)

2/0 (DUAL)(200HP) 1/0 (30-75HP)

250 KCM (150HP) 350KCM (100-125HP)

250 KCM (150HP) 250 KCM (150HP)

350KCM (100-125HP) 350KCM (100-125HP)

350 300 KCM (DUAL)

300 KCM (DUAL)(250-350HP) 8 (0.50-25HP)

300 KCM (DUAL) 350 KCM (DUAL)300 KCM (DUAL)(250-350HP) 1/0 (30-75HP)

2/0 (DUAL)(200HP) 350KCM (100-125HP)

Table 3.13 460 V Max Wire - Output
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 DDisc. W/O Mains Fusing Disc. W Mains Fusing Disc. W 100KIA SCCR Circuit Breaker

Type Code Char CHAR 15&16 CHAR 15&16 CHAR 15&16 CHAR 15&16

Type Code MD,ND MM,NM MN,NN CD,FD

[HP] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG] Maximum Wire Size [AWG]

0.50 8 4 8 10

0.75 8 4 8 10

1 8 4 8 10

1.5 8 4 8 10

2 8 4 8 10

3 8 4 8 10

5 8 4 8 10

7.5 8 4 8 10

10 8 4 8 10

15 8 4 8 3

20 8 4 4 3

25 8 4 4 3

30 8 4 4 2

40 3 4 4 2

50 1/0 1/0 1/0 1/0

60 1/0 1/0 1/0 1/0

75 1/0 1/0 1/0 300KCM

100 300KCM 1/0 1/0 300KCM

125 300KCM 300KCM 300KCM 300KCM

150 250 KCM 250 KCM 250 KCM 2/0 (DUAL)

200 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 2/0 (DUAL)

250 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL)

300 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL)

350 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL) 250 KCM (DUAL)

400 350 KCM (DUAL) 350 KCM (DUAL) 350 KCM (DUAL) 250 KCM (DUAL)

Table 3.14 600 V Max Wire - Input
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 OOL1 - Single Motor OL1 - Dual Motor OL2 - Dual Motor CMS - M4 & M5 MT1 TB 0R LUG (ECB)

Type Code Char CHAR 20 CHAR 20 CHAR 20 CHAR 20 CHAR 13&14&18

Type Code S D D C NO&D

[HP]

Maximum Wire

Size [AWG] Maximum Wire Size [AWG]

Maximum Wire Size

[AWG]

Maximum Wire

Size [AWG]

Maximum Wire Size

[AWG]

0.50 8 N/A N/A 10 12

0.75 8 N/A N/A 10 12

1 8 N/A N/A 10 12

1.5 8 8 8 10 12

2 8 8 8 10 12

3 8 8 8 10 12

5 8 8 8 10 12

7.5 8 8 8 10 12

10 8 8 8 10 12

15 8 8 8 10 4

20 8 8 8 8 4

25 8 8 8 8 4

30 8 8 8 1/0 4

40 1/0 8 8 1/0 4

50 1
1 (40-75HP) 8 (0.50-30HP)

1/0 4
8 (0.50-30HP) 8 (0.50-30HP)

60 1
1 (40-75HP) 8 (0.50-30HP)

1/0 1
8 (0.50-30HP) 8 (0.50-30HP)

75 1
1 (40-75HP) 8 (0.50-30HP)

1/0 1
8 (0.50-30HP) 8 (0.50-30HP)

100 2/0
1/0 (40-75HP) 8 (0.50-30HP)

4/0 250 KCM
1/0 (40-75HP) 1/0 (40-75HP)

125 2/0

2/0 (100-125HP) 8 (0.50-30HP)

4/0 250 KCM1/0 (40-75HP) 8 (0.50-30HP)

1/0 (40-75HP) 1/0 (40-75HP)

150 4/0

2/0 (100-125HP) 8 (0.50-30HP)

250 KCM 250 KCM2/0 (100-125HP) 1/0 (40-75HP)

1/0 (40-75HP) 1/0 (40-75HP)

200 2/0 (DUAL)

2/0 (150-200HP) 8 (0.50-30HP)

2/0 (DUAL) 2/0 (DUAL)

2/0 (150-200HP) 1/0 (40-75HP)

2/0 (100-125HP) 8 (0.50-30HP)

2/0 (100-125HP) 1/0 (40-75HP)

1/0 (40-75HP) 1/0 (40-75HP)

250 2/0 (DUAL)

250 KCM (150-200HP) 8 (0.50-30HP)

2/0 (DUAL) 2/0 (DUAL)
250 KCM (150-200HP) 1/0 (40-75HP)

350KCM (100-125HP) 1/0 (40-75HP)

350KCM (100-125HP) 350KCM (100-125HP)

300 300 KCM (DUAL)

2/0 (DUAL)(250HP) 8 (0.50-30HP)

300 KCM (DUAL) 350 KCM (DUAL)

2/0 (DUAL)(250HP) 1/0 (40-75HP)

250 KCM (150-200HP) 1/0 (40-75HP)

250 KCM (150-200HP) 350KCM (100-125HP)

250 KCM (150-200HP) 250 KCM (150-200HP)

350KCM (100-125HP) 350KCM (100-125HP)

350 300 KCM (DUAL)

300 KCM (DUAL)

(300-400HP)
8 (0.50-30HP)

300 KCM (DUAL) 350 KCM (DUAL)

300 KCM (DUAL)

(300-400HP)
1/0 (40-75HP)

2/0 (DUAL)(250HP) 1/0 (40-75HP)

250 KCM (150-200HP) 350KCM (100-125HP)

250 KCM (150-200HP) 250 KCM (150-200HP)

400 300 KCM (DUAL)

300 KCM (DUAL)

(300-400HP)
8 (0.50-30HP)

300 KCM (DUAL) 350 KCM (DUAL)300 KCM (DUAL)

(300-400HP)
1/0 (40-75HP)

2/0 (DUAL)(250HP) 350KCM (100-125HP)

Table 3.15 600 V Max Wire - Output
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3.4.4 Wire Type Rating

•• Use wiring corresponding to the wiring rating

specifications provided.

• The wire rating specifications are located on the

tightening torque and wire rating label inside the

cover of the option panel (see Illustration 3.13).

3.4.5 Terminal Tightening Torques

• Tighten all connections to the torque specifi-

cations provided.

• The torque tightening specifications are located

on the tightening torque and wire rating label

inside the cover of the option panel (see

Illustration 3.13.)

Field Conn. Tightening Torque  lb-in (N-m) Temperature & Type Rating

L1, L2, L3 / GND
1T1, 1T2, 1T3 / GND
2T1, 2T2, 2T3 / GND
TB1

25 (2.8) / 25 (2.8)
25 (2.8) / 25 (2.8)
25 (2.8) / 25 (2.8)
7 (0.8)

Use 75 °C Copper Cond.
Use 75 °C Copper Cond.
Use 75 °C Copper Cond.
Use 60 °C Copper Cond.

13
0B

D
32

1.
10

Illustration 3.13 Sample Tightening Torque and Wire Rating

Label

3.4.6 Input Line Connection

NOTE
RUN INPUT POWER, MOTOR WIRING AND CONTROL

WIRING IN THREE SEPARATE METALLIC CONDUITS OR

RACEWAYS FOR HIGH FREQUENCY NOISE ISOLATION.

FAILURE TO ISOLATE POWER, MOTOR AND CONTROL

WIRING COULD RESULT IN LESS THAN OPTIMUM DRIVE

AND ASSOCIATED EQUIPMENT PERFORMANCE.

• Connect 3-phase AC input power wire to

terminals L1, L2, and L3. See the connection

drawing inside the cover of the unit.

• Depending on the configuration of the

equipment, input power may be connected to a

circuit breaker or input disconnect.

• Torque terminals in accordance with the

information provided on the connection diagram

inside the cover of the unit.

• Use with Isolated Input Source. Many utility

power systems are referenced to earth ground.

Although not as common, the input power may

be an isolated source. All drives may be used

with an isolated input source as well as with

ground reference power lines.

3.4.7 Motor Wiring

WARNING
INDUCED VOLTAGE!

RUN OUTPUT MOTOR CABLES FROM MULTIPLE DRIVES

SEPARATELY. INDUCED VOLTAGE FROM OUTPUT MOTOR

CABLES RUN TOGETHER CAN CHARGE EQUIPMENT

CAPACITORS EVEN WITH THE EQUIPMENT TURNED OFF

AND LOCKED OUT. FAILURE TO RUN OUTPUT MOTOR

CABLES SEPARATELY COULD RESULT IN DEATH OR

SERIOUS INJURY.

NOTE
RUN INPUT POWER, MOTOR WIRING AND CONTROL

WIRING IN THREE SEPARATE METALLIC CONDUITS OR

RACEWAYS FOR HIGH FREQUENCY NOISE ISOLATION.

FAILURE TO ISOLATE POWER, MOTOR AND CONTROL

WIRING COULD RESULT IN LESS THAN OPTIMUM DRIVE

AND ASSOCIATED EQUIPMENT PERFORMANCE.

• Connect the 3-phase motor wiring to bypass

terminals T1 (U), T2 (V), and T3 (W). See the

connection drawing inside the cover of the unit.

• Depending on the configuration of the

equipment, motor wiring may be connected to

an electrical or mechanical overload, a contactor,

or terminal block.

• Torque terminals in accordance with the

information provided on the connection diagram

inside the cover of the unit.

• Motor wiring should never exceed the following

maximum distances: 300m (1000 ft) for

unshielded 150m (500 ft) for shielded

• Motor wiring should always be as short as

practical.
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3.4.8 Grounding (Earthing)

WWARNING
GROUNDING HAZARD!

FOR OPERATOR SAFETY, IT IS IMPORTANT TO GROUND

OPTION PANEL PROPERLY. FAILURE TO GROUND OPTION

PANEL PROPERLY COULD RESULT IN DEATH OR SERIOUS

INJURY.

NOTE
IT IS THE RESPONSIBILITY OF THE USER OR CERTIFIED

ELECTRICAL INSTALLER TO ENSURE CORRECT GROUNDING

(EARTHING) OF THE EQUIPMENT IN ACCORDANCE WITHNA-

TIONAL AND LOCAL ELECTRICAL CODES AND STANDARDS.

• Follow all local and national codes for proper

electrical equipment grounding (earthing).

• Correct protective grounding of the equipment

must be established. Ground currents are higher

than 3 mA.

• A dedicated ground wire is required.

• Connect the ground wire directly to a reliable

earth ground. Grounding studs are provided on

the back plate of the option panel for grounding.

• Do not use conduit connected to the option

panel as a replacement for a ground wire.

• Do not ground one panel to another in a “daisy

chain” fashion. Each panel must have a dedicated

ground connection.

• A high strand count ground wire is preferred for

dissipating high frequency electrical noise.

• Keep the ground wire connections as short as

possible.

3.4.9 Control Wiring

Detailed instructions for terminal functions, control wiring

installation, and operation is shown in 5 Electromechanical

Bypass (EMB) Operation and 6 Electronically Controlled

Bypass (ECB) Operation.

NOTE
RUN INPUT POWER, MOTOR WIRING AND CONTROL

WIRING IN THREE SEPARATE METALLIC CONDUITS

ORRACEWAYS FOR HIGH FREQUENCY NOISE ISOLATION.

FAILURE TO ISOLATE POWER, MOTOR AND CONTROL

WIRING COULD RESULT IN LESS THAN OPTIMUM DRIVE

AND ASSOCIATED EQUIPMENT PERFORMANCE.

• It is recommended that control wiring is rated for

600 V for 480 V and 600 V drives and 300 V for

200-240 V drives.

• Isolate control wiring from high power

components in the drive.

• See label inside of panel cover for details.

13
0B

X2
24

.1
0

1

2

3

4

Illustration 3.14 Control Terminals Location

1 EIA-485 terminal

2 Jumper wire

3 Control terminals

4 Grounded restraining clips

Table 3.16 Legend to Illustration 3.14
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3.4.10 Serial Communication Bus
Connection

The ECB reports serial communication data to host systems

through the drive. Connection to the serial communication

network is made either through the EIA-485 terminals on

the drive (see Illustration 3.14) or, for other protocols,

terminals located on the communication option card. For

option card connection, see the option card instructions

provided with the unit.

•• For ECB serial communication protocols using the

EIA-485 terminals, make connections in the

following manner.

NOTE
It is recommended to use braided-shielded, twisted-pair

cables to reduce noise between conductors.

1. Connect signal wires to terminal (+) 68 and

terminal (-) 69 on control terminals of drive. (See

the drive support materials for wire size and

tightening torque.)

2. Terminate shield to grounded restraining clip

provided by stripping wire insulation at point of

contact.

3. If shielded cabling is used, do not connect the

end of the shield to terminal 61.

3.4.11 Programming

Serial communication point maps, parameter settings, and

other details for bypass option functionality are included in

the serial communication materials supplied with the unit.

Installation Option Panel Operating Instructions
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4 Start Up

1. Input power to unit must be OFF and locked out

per OSHA requirements. Do not rely on panel

disconnect switches.

WWARNING
HIGH VOLTAGE!

IF INPUT AND OUTPUT CONNECTIONS HAVE BEEN

CONNECTED IMPROPERLY, THERE IS POTENTIAL FOR HIGH

VOLTAGE ON THESE TERMINALS. IF POWER LEADS FOR

MULTIPLE MOTORS ARE IMPROPERLY RUN IN SAME

CONDUIT, THERE IS POTENTIAL FOR LEAKAGE CURRENT TO

CHARGE CAPACITORS WITHIN OPTION PANEL, EVEN WHEN

DISCONNECTED FROM LINE INPUT. FOR INITIAL START UP,

MAKE NO ASSUMPTIONS ABOUT POWER COMPONENTS.

FOLLOW PRE-START PROCEDURES DESCRIBED BELOW.

FAILURE TO FOLLOW PRE-START PROCEDURES DESCRIBED

BELOW COULD RESULT IN DEATH, SERIOUS INJURY OR

DAMAGE TO EQUIPMENT.

1. Use AC voltmeter to verify there is no voltage on

input terminals L1, L2, and L3, phase-to-phase

and phase-to-ground, and output terminals T1,

T2, and T3, phase-tophase and phase-to-ground.

2. Use ohmmeter to confirm continuity of motor by

measuring T1-T2, T2-T3, and T3-T1.

3. Use ohmmeter to confirm open on input by

measuring L1-L2, L2-L3, and L3-L1.

NOTE
If an isolation transformer is between the power source

and panel, continuity will be present. In this case, visually

confirm that motor and power leads are not reversed.

4. Inspect the panel for loose connections on

terminals.

5. Check for proper ground: option panel to main

building distribution ground, and option panel to

motor ground. See label inside panel cover for

proper wire size.

6. Confirm control connections terminated per

connection diagrams supplied with the

equipment.

7. Check for external devices between drive option

panel output and motor. It is recommended that

no devices be installed between motor and drive.

8. Record motor nameplate data; hp, voltage, full

load amps (FLA), and RPM. It will be needed to

match motor and drive later on.

9. Confirm that incoming power voltage matches

drive label voltage and motor nameplate voltage.

10. For multiple winding motors, motor must be

wired on run winding, not start winding.

CAUTION
EQUIPMENT DAMAGE!

IF MOTOR FLA (FULL LOAD AMPERAGE) IS GREATER THAN

UNIT MAXIMUM AMPS, DRIVE AND OPTION PANEL MUST

BE REPLACED WITH ONE OF APPROPRIATE RATING. DO

NOT ATTEMPT TO RUN UNIT. FAILURE TO MATCH FLA TO

UNIT MAXIMUM AMP RATING MAY RESULT IN EQUIPMENT

DAMAGE.

1. Confirm motor FLA is equal to or less than

maximum option panel output current. Some

motors have higher then normal NEMA currents.

2. Check that overload relay(s) is set for FLA of

connected motor. Service factor is built into

overload relay.

3. For drive start up procedures, see drive specific

operating instructions.
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4.1.1 Inspection Before Start Up

Before applying power to the unit, inspect the entire installation as detailed in Table 4.1.

IInspect for Description

Auxiliary equipment Look for auxiliary equipment, switches, disconnects, or input fuses/circuit breakers that may reside on input

power side of drive or output side to motor. Examine their operational readiness and ensure they are ready

in all respects for operation at full speed. Check function and installation of pressure sensors or encoders

(etc.) used for feedback to drive. Remove power factor correction caps on motor(s), if present.

Cable routing Ensure that input power, motor wiring and control wiring are in three separate metallic conduits for high

frequency noise isolation. Failure to isolate power, motor and control wiring could result in less than

optimum drive and associated equipment performance.

Control wiring Check for broken or damaged wires and connections. Check the voltage source of the signals, if necessary.

The use of shielded cable or twisted pair is recommended. Ensure the shield is terminated correctly.

EMC considerations Check for proper installation with regard to electromagnetic capability.

Environmental conditions See option panel label for the maximum ambient operating temperature. Humidity levels must be less than

95% non-condensing.

Fan clearance Some units have a cooling fan located below the drive and require sufficient clearance for fan removal. See

the installation drawing supplied with the unit for clearance requirements.

Fusing and circuit breakers Check that all fuses are inserted firmly and in operational condition and that all circuit breakers are in the

open position.

Grounding The option panel requires a dedicated ground wire from its chassis to the building ground. It is highly

recommended that the motor be grounded to the panel chassis. The use of conduit or mounting of the

panel to a metal surface is not considered a suitable ground. Check for good ground connections that are

tight and free of oxidation.

Input and output power

wiring

Check for loose connections. Check for proper fusing or circuit breakers.

Panel interior Option panel interior must be free of dirt, metal chips, moisture, and corrosion. Check for harmful airborne

contaminates such as sulfur based compounds.

Proper clearance Option panels require top and bottom clearance adequate to ensure proper air flow for cooling in

accordance with the unit size.

Switches Ensure that all switch and disconnect settings are in the proper position.

Vibration Look for any unusual amount of vibration the equipment may be subjected to. The panel should be

mounted solidly or the use of shock mounts employed.

Table 4.1 Inspection Before Start Up
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4.1.2 Start Up Procedure

In the following procedures, changing the equipment

between drive mode and bypass mode is required.

Changing modes is different for the ECB and EMB. The ECB

uses pushbuttons on the LCP while the EMB uses switches

on the front of the panel. Be familiar with the operation of

these devices before start up.

WWARNING
EQUIPMENT HAZARD!

OPTION PANELS CONTAIN DANGEROUS VOLTAGES WHEN

CONNECTED TO LINE VOLTAGE. INSTALLATION, START-UP

AND MAINTENANCE SHOULD BE PERFORMED ONLY BY

QUALIFIED PERSONNEL. FAILURE TO PERFORM INSTAL-

LATION, START-UP AND MAINTENANCE BY QUALIFIED

PERSONNEL ONLY COULD RESULT IN DEATH OR SERIOUS

INJURY.

1. Perform pre-start up procedure.

2. Ensure that all operator devices are in OFF

position. Main and drive disconnect switches on

front of electromechanical bypass panel must be

in OFF position. Panel door(s) closed.

3. Keep main disconnect switch in OFF position and

apply voltage to option panel. DO NOT operate

drive or bypass at this time.

4. Confirm input line voltage is balanced within 3%.

If not, correct input voltage imbalance before

proceeding. Repeat procedure after voltage

correction, if applicable.

NOTE
MOTOR START!

ENSURE THAT MOTOR, SYSTEM, AND ANY ATTACHED

EQUIPMENT IS READY FOR START. FAILURE TO ENSURE

MOTOR, SYSTEM, AND ANY ATTACHED EQUIPMENT IS

READY FOR START COULD RESULT IN PERSONAL INJURY

OR EQUIPMENT DAMAGE.

5. To apply power, turn main disconnect (and drive

disconnect, when applicable) to ON position. If a

bypass is connected, place bypass in drive mode.

6. Enter drive programming data per instructions in

drive specific operating instructions.

In steps 7 through 11, for a bypass with a contactor motor

selection (CMS) option, put the motor selector switch in

motor 1 position. Repeat the procedure for motor 2 with

the switch position in motor 2. For dual motor

applications, check both motors at same time.

7. Check motor rotation direction in drive control as

follows.

a. Put panel in drive mode.

b. Hand start drive at minimum speed (see drive specific

operating instructions for details).

c. Confirm directional rotation.

d. If incorrect, stop drive, remove power, and lock out.

e. Reverse connection of any 2 of 3 motor leads at

terminal. Do not change incoming power leads.

f. Remove lockout and apply power.

g. Confirm directional rotation.

8. Check motor rotation direction in bypass as

follows.

a. Momentarily bump motor in bypass.

b. Confirm directional rotation.

c. If incorrect, stop drive, remove power, and lock out.

d. Reverse connection of any 2 of 3 input power leads at

terminal. Do not change motor leads

f. Confirm directional rotation.

CAUTION
FULL SPEED OPERATION!

ENSURE THAT THE MOTOR, SYSTEM, AND ANY ATTACHED

EQUIPMENT IS READY FOR FULL SPEED OPERATION. USER

ASSUMES ALL RESPONSIBILITY FOR ASSURING SYSTEM IS

ABLE TO SAFELY RUN AT FULL SPEED. FAILURE TO ENSURE

THAT THE MOTOR, SYSTEM, AND ANY ATTACHED

EQUIPMENT IS READY FOR FULL SPEED OPERATION COULD

RESULT IN EQUIPMENT DAMAGE.

9. Check full load amps in drive mode on motor

terminals.

a. Put unit into drive mode.

b. Check full load amps on motor terminals T1, T2, and T3.

Verify motor amps are within drive and motor rated

current and are balanced within 3%. If incorrect, see 8 Start

Up Troubleshooting for isolation procedures.

c. Check full load amps on input terminals L1, L2, and L3.

Verify that current is within FLA of drive and balanced
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within 3%. If incorrect, see 8 Start Up Troubleshooting for

isolation procedures.

10. Check full load amps in bypass mode on motor

terminals.

a. Put unit into bypass mode.

b. Check full load amps on terminals T1, T2, and T3. Verify

motor amps are within motor FLA rated current and

balanced within 3%. If incorrect, see 8 Start Up Trouble-

shooting for isolation procedures.

For steps 11-13, see 5 Electromechanical Bypass (EMB)

Operation and 6 Electronically Controlled Bypass (ECB)

Operation for details.

11. Check operation of any optional functions to

confirm they work, as applicable. Options may

include run permissive, fire mode, common start/

stop, or others.

12. Exercise safety circuit and verify that unit stops

running.

13. Exercise start/stop circuit and verify that unit

starts and stops with system in auto mode of

operation.
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5 Electromechanical Bypass (EMB) Operation

Illustration 5.1 Customer-side EMB2 Control Card Terminal

Connctions
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CConn. Term. Input/Output Type Function

X55

1 Input Normally open, dry relay contact Closed when motor can start to

run2 Input

3 Input Normally open, dry relay contact Closed for remote start with

common start/stop4 Input

5 Input Normally open, dry relay contact Safety input, open to stop

6 Input

7 Input Normally open, dry relay contact Closed to enable Fire Mode

8 Input

9 Output Normally open, dry relay contact Closed indicates Fire Mode

activated10 Output

11 Output Normally open, dry relay contact Closed indicates Motor 1 selected

12 Output

Conn. Term. Input/Output Type Function

X56

1 Output Normally open, dry relay contact Closed indicates Motor 2 selected

2 Output

3 Output Normally open, dry relay contact Closed when panel is in Drive

Mode4 Output

5 Output Normally open, dry relay contact Closed when panel is in Bypass

Mode6 Output

7 Output Normally open, dry relay contact Open when drive is in Fault

Condition

8 Output Common form C relay contact Common for fault relay

9 Output Normally closed form C relay

contact

Closed when drive is in Fault

Condition

10 Input Normally open, dry relay contact CMS Motor 2, close to select

11 Input Normally open, dry relay contact CMS common

12 Input Normally open, dry relay contact CMS Motor 1, close to select

Conn. Term. Input/Output Type Function

X58
1 Output Normally open, dry relay contact Closed indicates run requested

2 Output

Table 5.1 EMB2 Control Card Terminal Functions

13
0B

X2
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4

Illustration 5.2 EMB2 Control Card

1 Switch S103 autobypass timer

2 Terminal X56

3 Terminal X55

4 Terminal X58

Table 5.2 Legend to Illustration 5.2
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DDrive Terminal Parameter Value Number Value Name Function

01 & 02 5-40 Function Relay [0]

function

167 Start Command Active Run Permisive

01 & 02 5-40 Function Relay [0]

off delay

0.00 s Off Delay Run Permisive

19 5-11 Terminal 19 Digital

Input

52 Run Permisive Run Permisive

18 5-10 Terminal 18 Digital

Input

8 Start Common run/stop

27 5-00 Digital I/O Mode 0 PNP External Interlock

27 5-01 Terminal 27 Mode 0 Input External Interlock

27 5-12 Terminal 27 Digital

Input

7 External Interlock External Interlock

29 5-02 Terminal 29 Mode 1 Output Auto bypass

29 5-31 Terminal 29 Digital

Output

160 No Alarm Auto bypass

Table 5.3 EMB2 Parameter Settings

Table 5.3 lists EMB2 default parameter settings for bypass operation. If the drive is reinitialized, be sure that these settings

are maintained or reset for proper bypass operation.

Name Function Drive Terminals EMB2 X56 EMB2 X55 EMB2 X58

Remote Drive Start

(with common start/

stop)

Input

Command

  3, 4  

Remote Drive Start

(without common

start/stop)

Input

Command

13, 18    

Motor Running on

Drive

Output Status 04, 05, 06    

Run request (for run

permissive)

Output

Command

   1, 2

Run Enable (for run

permissive)

Input

Command

  1, 2  

Safety Stop Input

Command

  5, 6  

Drive Fault Output Status  7, 8, 9   

Fire Mode Input

Command

  7, 8  

Remote Motor 1

Select

Input

Command

 11, 12   

Remote Motor 2

Select

Input

Command

 10, 11   

Motor 1 Selected Output Status   11, 12  

Motor 2 Selected Output Status  1, 2   

Drive Mode Output Status  3, 4   

Bypass Mode Output Status  5, 6   

Fire Mode Output Status   9, 10  

Table 5.4 Typical HVAC Control Connections

Table 5.4 lists common functions for controlling a motor(s) with a bypass and the typical terminal connections used.

Commands enable drive functions. Status reports describe conditions but do not enable a function.
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5.1.1 EMB(0) and EMB1

The electromechanical bypass is available in two additional types, the EMB(0) and EMB1. Each has reduced functionality

from the EMB2. The figures and tables below list for features and functions available in either type. Table 5.7, Table 5.8 and

Table 5.9 list terminal functions for EMB(0) and EMB1, respectively, and EMB1 default parameter settings for bypass

operation. If the drive is reinitialized, be sure that these settings are maintained or reset for proper bypass operation.

See the mechanical layout diagram inside the cover of the unit for connector locations within the unit.

13
0B

X2
28

.1
0

1

IIllustration 5.3 EMB(0) Control Connector

1 Terminal TB1

Table 5.5 Legend to Illustration 5.3
13

0B
X2

27
.1

0

1

2

Illustration 5.4 EMB1 Control Card

1 Terminal X55

2 Terminal X56

Table 5.6 Legend to Illustration 5.4

Conn. Term. Input/Output Type Function

TB1

1 Input Normally closed, dry relay contact Safety input, open to stop

2 Input

3 Common Not for customer use Not for customer use

4 Output Normally open, dry aux contact Closed when panel is in drive mode

5 Output

6 Output Normally open, dry aux contact Closed when panel is in Bypass

Mode7 Output

8 Input Normally open, dry contact CMS Motor 1, close to select

9 CMS Common Normally open, dry contact CMS common

10 Input Normally open, dry contact CMS Motor 2, close to select

Table 5.7 EMB(0) Terminal Functions
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CConn. Term. Input/Output Type Function

X55

1 NA   

2 NA

3 Input Normally open, dry relay

contact

Closed for remote run with common

run/stop, close to run4 Input

5 Input Normally closed, dry relay

contact

Safety input, open to stop

6 Input

7 NA   

8 NA

9 NA   

10 NA

11 Output Normally open, dry relay

contact

Closed indicates Motor 1 selected

12 Output

Conn. Term. Input/Output Type Function

X56

1 Output Normally open, dry relay

contact

Closed indicates Motor 2 selected

2 Output

3 Output Normally open, dry relay

contact

Closed when panel is in Drive Mode

4 Output

5 Output Normally open, dry relay

contact

Closed when panel is in Bypass Mode

6 Output

7 NA   

8 NA   

9 NA   

10 Input Normally open, dry

contact

CMS Motor 2, close to select

11 Input Normally open, dry

contact

CMS common

12 Input Normally open, dry

contact

CMS Motor 1, close to select

Table 5.8 EMB1 Terminal Functions

Drive terminal Parameter Value number Value name Function

18 5-10 Terminal 18 Digital

Input

8 Start Common run/stop

27 5-00 Digital I/O Mode 0 PNP External Interlock

27 5-01 Terminal 27 Mode 0 Input External Interlock

27 5-12 Terminal 27 Digital

Input

7 External Interlock External Interlock

Table 5.9 EMB1 Parameter Settings
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5.1.2 EMB Auto Bypass

GGeneral information

Auto bypass allows a fault condition in the drive to

activate running the motor in bypass without operator

intervention. Activation of the function is through setting

DIP switches (S103) located on the EMB2 bypass control

card (see Illustration 5.2). A fault condition enables a delay

timer before tripping the drive into bypass. The fault trip

and running in bypass are reported as output from the

bypass control card. The auto bypass function is built-in.

Before enabling auto bypass

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

WARNING
HIGH VOLTAGE!

REMOVE POWER TO BYPASS PANEL BEFORE SETTING AUTO

BYPASS DIP SWITCH SETTINGS. BYPASS CAN CONTAIN

HIGH VOLTAGE. FAILURE TO REMOVE POWER TO BYPASS

PANEL BEFORE SETTING DIP SWITCHES COULD RESULT IN

DEATH OR SERIOUS INJURY.

Operation

• With the bypass selector switch in drive and auto

bypass enabled, a fault signal from the drive will

activate the auto bypass timer.

• If the fault clears before the time delay is

complete, the motor remains operating in drive

mode. This allows temporary faults, such as a

momentary under or over voltage, to clear

without transferring the system to bypass.

• If the timer completes its cycle before the fault

clears, the panel trips into bypass mode and the

motor runs at constant full speed from line input

voltage.

• In bypass, the motor will stop if safety or motor

overload conditions are exceeded.

• Once auto bypass is activated, the only way to

reset the unit back to drive is by operator

intervention. Ensure that the fault has been

cleared, then rotate the bypass switch to the OFF

position momentarily before setting it back to the

drive position. This resets the drive and fault

timer.

Auto bypass function setup

Enable auto bypass by closing one or more DIP switches

on switch S103 located on the bypass control card. (Times

are approximate.)

• All OFF = no auto bypass operation

• 1-3 ON = 15 s delay (minimum)

• Switch 1 only ON = 30 sec. delay

• Switch 2 only ON = 60 sec. delay

• Switch 3 only ON = 300 sec. delay (maximum)

• Switch 4 = Always OFF

5.1.3 EMB Common Run/Stop

General Information

The common run/stop function provides remote run and

stop control of the motor(s) in bypass. Without common

run/stop, the motor would automatically run at full speed

whenever the bypass is activated. The remote signal

provides drive control as well as bypass control, making

this one input common to both. Common run/stop is

enabled by factory default. When used with the run

permissive function, common run/stop permits run request

operation in bypass.

Before Enabling Common Run/Stop

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

Operation

• A user supplied remote start command wired to

connector X55, terminals 3 and 4 initiates remote

bypass operation. With common run/ stop,

bypass mode cannot be activated by hand on the

LCP or by serial communication.

Common Run/Stop Setup

• Wire input terminals 3 and 4 on connector X55

per the system application.

To Disable Common Run/Stop

• Common run/stop is enabled by factory default

when ordered.

• To disable the feature, jumper terminals 3 and 4

on connector X55. This allows the bypass to start

when the bypass switch is placed in the bypass

position.

• Remove red wire from terminal 18 of the drive

control terminal and insulate the end of the wire

to prevent shorting. This is required or the drive

will always have a run command.

• If applicable, connect remote run/stop input to

terminals 12 and 18 in the drive.
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5.1.4 EMB Run Permissive

GGeneral information

Run permissive allows a remote signal to notify the drive

to start, indicating the system is safe to operate. Run

permissive works in drive or bypass mode. Run permissive

is disabled by factory default when ordered by a jumper

wire on connector X58 between terminals 1 and 2.

Before enabling run permissive

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

• Verify that the drive is programmed for the run

permissive function. See the drive support

materials for programming the run permissive

function.

Operation

• A start command can be from local hand start on

the LCP or a remote auto start signal through

digital input connector X55, terminals 3 and 4, or

the serial communications input.

• In response to a start command, an output

request is sent from X58 terminals 1 and 2 to the

external equipment (to activate a valve or

damper, for example).

• When a return run signal on X55 terminals 1 and

2 is received, the motor is started in either drive

or bypass mode, depending upon the bypass

switch position.

Run permissive function setup

• Remove factory-installed jumper wire on

connector X55, terminals 1 and 2.

• Wire the output run request to connector X58,

terminals 1 and 2.

• Wire the input run permission to connector X55,

terminals 1 and 2 per the system application.

Disable run permissive

• Run permissive is enabled by factory default

when ordered.

• To disable the run permissive function, jumper

between terminals 1 and 2 on connector X55.

5.1.5 EMB Overload

General information

The overload device provides overcurrent protection for

the motor when running in bypass. The thermally activated

overload monitors motor current and trips to remove

power to the motor if a sustained overcurrent condition

exists. A Class 20 overload is standard with a variable

setting for motor current. Test and reset buttons are also

provided. In drive mode, the drive provides current sensing

and trip protection. Fuses provide quick action for high

over current conditions.

Before enabling overload

• Verify that the overload current dial setting

matches the motor FLA rating on the motor

nameplate.

• If the motor FLA is greater or less than range of

the current dial, reconfirm that the motor hp and

voltage are within the option panel (and drive)

rating. If less than the FLA rating, replace the

overload with the correct size. If greater than the

FLA rating, replace the panel with one of a

proper rating.

CAUTION
MOTOR DAMAGE!

REPEATED ATTEMPTS TO RESET OVERLOAD CAN CAUSE

MOTOR DAMAGE. CORRECT OVERLOAD CONDITION AND

LET OVERLOAD AND MOTOR RETURN TO NORMAL

OPERATING TEMPERATURE BEFORE RESETTING. SEE MOTOR

MANUFACTURER’S RECOMMENDATIONS FOR TIME

BETWEEN START ATTEMPTS. FAILURE TO CORRECT

OVERLOAD CONDITION AND LET MOTOR RETURN TO

NORMAL OPERATING TEMPERATURE COULD CAUSE

MOTOR DAMAGE.

Operation

Overloads are rated by class. The class is defined by the

NEC to determine the maximum time to trip. A Class 20

overload, for example, has a typical trip delay of 20 s or

less at 600% current and normal operating temperature.

This allows for high motor inrush current for 20 s while the

motor is ramping up to synchronous speed. The trip time,

however, is based on the percentage of overload. The

higher the overload, the shorter the trip time. It is

important that the overload class not exceed the motor

class rating or motor damage could occur. For dual motor

operation, an overload is provided for each motor. For

contact motor select, one overload is provided and

monitors either motor when selected.

Overload function setup

• Set the overload current dial to the FLA of the

motor. DO NOT add the service factor of the

motor into the setting. A service factor of 120%

for Class 20 is designed into the overload.

• Pressing the test pushbutton verifies the

operation of the overload. The overload should

trip when pressed. Use the reset pushbutton to

reset the overload after test.

• Reset is used to reset the overload after it trips. If

the overload is still hot, wait until the motor

reaches normal operating temperature before

resetting. The overload offers a manual (hand) or
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auto reset selection. It is highly recommended to

operate in the manual factory setting to prevent

the risk of damage to the motor.

T1 T2 T3

97NO 98NO 95NC 96NC

10
20 30

RESET
TEST

MANUAL

AUTO

TRIP

5

13
0B

X
22

9.
10

Illustration 5.5 Sample Overload Device

5.1.6 EMB Safety Interlock

General information

The safety interlock feature prevents the drive or bypass

from operating. For operation in drive or bypass, the safety

interlock input contact must be closed. Only a fire mode

command to run in bypass overrides this function. Safety

inputs include, but are not limited to, high and low

pressure limit switches, fire alarm, smoke alarm, high and

low temperature switches, and vibration sensors.

Operation

When an external safety input closes, the option panel is in

operational mode. When open, power is interrupted to all

contactors and relays and the bypass ignores all run

commands except for fire mode operation, when enabled.

When power is interrupted in drive mode, the drive display

indicates an external fault, meaning the problem is

external to the drive. In some instances, a fault can be

caused by a failure within the option panel, which will still

be reported as an external fault from the drive. A factory

installed jumper allows the unit to operate when no safety

input is connected. This jumper must be removed when

connecting in a safety interlock circuit.

Safety interlock function setup

• For EMB1 and EMB2, remove factory-installed

jumper between terminals 5 and 6 on connector

X55.

• Wire safety input to terminals 5 and 6 on

connector X55.

• For EMB(0), wire safety input to connector TB1,

terminals 1 and 2.

5.1.7 EMB Fire Mode

General Information

The fire mode function is built-in. Fire mode runs the

motor at full speed in bypass and is intended to ignore

common safety, overload, and bypass switch inputs in

emergency situations. The motor will continue to run in

bypass until fire mode is removed or the unit fails.

Before enabling fire mode

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

Operation

• Activation of fire mode is accomplished by

closing connector X55, input terminals 7 and 8.

• When activated, a relay overrides the safety

circuit, motor overload, and bypass switch (SW1)

position.

• Fire mode is deactivated only when removed or

fuses blow.

• Fire mode status can be reported through

connector X55, terminals 9 and 10, a normally

open dry contact that closes when fire mode is

active.

Fire mode function setup

• Wire fire mode input to connector X55, terminals

7 and 8.

• Wire fire mode status output to connector X55,

terminals 9 and 10.

5.1.8 EMB Fault Reporting

General information

A fault indication is provided if the drive experiences a

fault or bypass input power is lost. The EMB2 bypass

control card monitors the drive fault output for status

reporting. The fault contacts are fail-safe, meaning that if

power is removed a fault condition is automatically

reported. Fault status is not monitored in bypass

operation.

Operation

For the EMB2, fault reporting is monitored through a

Form-C relay (RL2) on the bypass control board. The relay

reports a fault on connector X56 terminals 7, 8, and 9. In

normal operation, the relay is powered and terminal 7 is

closed with terminal 9 open. In a fault condition, power to

the relay is lost and the relay positions automatically

reverse, signaling the fault condition. Terminal 8 is the

common to both. For the EMB(0) or EMB1, drive terminals

1 (common), 2 and 3 report faults with 2 open and 3

closed in the fault condition.
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FFault reporting function setup

• For EMB2, fault reporting status is connected to

connector X56, output terminals 7, 8, and 9.

• For EMB(0) or EMB1, fault reporting status is

connected to drive output terminals 1, 2, and 3.

5.1.9 EMB Switches

Bypass selector switch

The bypass selector switch is used for either the 2-

contactor or 3-contactor bypass.

• 2-contactor bypass

A panelmounted Drive/OFF/Bypass selector

switch is used to electrically select whether the

motor is driven by the drive (M2 contactor),

connected to the full-speed bypass (M3

contactor), or disconnected from both. See

Illustration 5.6.

• 3-contactor bypass

A panelmounted Drive/OFF/Bypass/Test selector

switch is used to electrically select whether the

motor is controlled by the drive (M1 and M2

contactors), connected to the full-speed bypass

(M3 contactor), or disconnected from both. The

test position allows for operation in bypass while

still providing power to the drive (M1 and M3).

See Illustration 5.6.

Illustration 5.6 Basic 3-contactor Bypass Functions
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6 Electronically Controlled Bypass (ECB) Operation

6.1.1 Overview

Information provided in this section is intended to enable

the user to connect control wiring, program functions, and

operate the ECB and its optional features.

The ECB contains a local processor located on the ECB

control card which interacts with the drive’s control logic

for programmable options, remote command input, and

output status reporting. Rather than panel-mounted

operator-activated selector switches, as on the electrome-

chanical option panel, ECB control is provided by the

drive’s processor.

The ECB also contains a power supply which provides back

up for the drive’s logic circuitry, so even if the drive loses

power, the control and communication functions are

maintained.

1

2

3

4

13
0B

X2
30

.1
1

IIllustration 6.1 Local Control Panel (LCP)

1 LCP display

2 Menu keys

3 Menu navigation

4 Control keys

Table 6.1 Legend to Illustration 6.1

Programming and display are provided by the drive’s local

control panel (LCP). See Illustration 6.1. An important

feature of the ECB is the ability to accept commands from

a building automation system (BAS) and to report

operational status in return.

Control wiring connections are made to either the drive’s

control terminals (see Illustration 6.2) or terminals provided

on the ECB control card (see Illustration 6.2). Drive analog

and digital I/O terminals are multifunctional and need to

be programmed for their intended use while the terminals

on the ECB control card are dedicated for specific

functions.

Programming options for drive terminals are seen by

pressing [Main Menu] or [Quick Menu] on the LCP.

Parameter menus appear in the LCP display. The arrow

keys are used for navigating through the parameter lists.
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Terminal functions are programmed in parameter group 5-

** Digital In/Out. (See Table 6.2 for factory default

parameter settings for drives with an ECB). Bypass

functions are programmed in parameter group  31-**

Bypass Option (see 6.1.7 ECB Mode of Operation). See the

drive’s supporting materials for detailed programming

instructions.

PParameter Setting title Setting Function

5-01 Terminal 27 Mode Input 0 Customer Interlock

5-02 Terminal 29 Mode Output 1 Auto bypass

5-10 Terminal 18 Digital Input Start 8 Common run/stop

5-11 Terminal 19 Digital Input Run Permissive 52 Run Permissive

5-12 Terminal 27 Digital Input External Interlock 7 Customer Interlock

5-31 Terminal 29 Digital Output No Alarm 160 Auto bypass

5-40 Function Relay (0) Start Command Active 167 Run Permissive

5-40 Function Relay (0) Off Delay 0.00 S Run Permissive

Table 6.2 Parameter Group 5-** Digital In/Out Factory Default Settings
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6.1.2 Drive Control Terminals

Definitions of the drive terminals are summarized in

Table 6.3. Illustration 6.2 shows the removable drive

connectors and terminals.

•• Connector 1 provides four digital inputs, two

selectable digital inputs or outputs, 24 V DC

terminal supply voltage, and a common for

optional customer supplied 24 V DC voltage.

• Serial communications use EIA-485 connector 2

with terminal 68 (+) and 69 (-).

• Connector 3 provides two analog inputs, one

analog output, 10 V DC supply voltage, and

commons for the inputs and output.

• A USB port, connector 4, is also available for use

with the MCT 10 Set-up Software available on the

Danfoss website.

• Also provided are two Form C relay outputs that

are in various locations depending upon the drive

configuration and size.

See the drive support materials for detailed instructions.

1

4

2

3

1
3

0
B

A
0

1
2

.1
1

61
68 69

39
42

50
53

54 55

12
13

18
19

27
29

32
33

20
37

Illustration 6.2 Drive Control Terminals

Terminal No. Function

01, 02, 03, 04, 05,

06

Form-C relay output. Useable for AC or DC voltage and resistive or inductive loads. See drive support materials for

details on voltage and current ratings and relay location.

12, 13 24 V DC digital supply voltage. Useable for digital inputs and external transducers. To use the 24 V DC for digital

input common, program 5-00 Digital I/O Mode for PNP operation. Maximum output current is 200 mA total for all

24 V loads.

18, 19, 32, 33 Digital inputs. Selectable for NPN or PNP function in 5-00 Digital I/O Mode . Default is PNP.

27, 29 Digital inputs or outputs. Programmable for either. 5-01 Terminal 27 Mode for terminal 27 and 5-02 Terminal 29

Mode for 29 selects input/output function. Default setting is input.

20 Common for digital inputs. To use for digital input common, program 5-00 Digital I/O Mode for NPN operation.

39 Common for analog output.

42 Analog output. Programmable for various functions in parameter group 6-5* Analog Output 42.  The analog signal is 0

to 20 mA or 4 to 20 mA at a maximum of 500 Ω.

50 10 V DC analog supply voltage. 15 mA maximum commonly used for a potentiometer or thermistor.

53, 54 Analog input. Selectable for voltage (0-10 V) or current (0- or 4-20 mA). Closed is for current and open is for voltage.

Switches are located on the drive control card behind the removable LCP. See drive support materials for details.

55 Common for analog inputs.

61 Common for serial communication. Do not use to terminate shields. See drive support materials for proper shield

termination.

68 (+), 69 (-) RS-485 interface. When the drive is connected to an RS-485 serial communication bus, a drive control card switch is

provided for termination resistance. ON for termination and OFF for no termination. See drive support materials for

details.

Table 6.3 Drive Control Terminals Functions
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6.1.3 ECB Control Card

The ECB control card (see Illustration 6.3) provides input

connector X57 for commanding bypass operation remotely

and output connector X59 for reporting the bypass mode

of operation, either drive mode or running in bypass.

See Table 6.5 for ECB control card terminal types and

functions.
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X
23

2.
10

2

3

4
IIllustration 6.3 ECB Control Card

1 Terminal X58

2 Terminal X56

3 Terminal X57

4 Terminal X59

Table 6.4 Legend to Illustration 6.3
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IIllustration 6.4 ECB Control Card Terminal Connections
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IInput Conn. Term. Function Type

X57

1 Digital input for safety stop User supplied dry contact

2 Common User supplied dry contact

3 Factory use only  

4 No function  

5 Factory use only  

6 Factory use only  

7 Factory use only  

8 Digital input for remote bypass enable User supplied dry contact

9 Digital input overrides system to Bypass Mode ignoring all

other inputs and commands, except for safety stop on

terminal 1.

User supplied dry contact

10 Digital input for remote overload reset User supplied dry contact

Output Conn. Term. Function  

X59

1 Common for binary I/O  

2 Common for binary I/O  

3 No function  

4 No function  

5 Digital output indicates panel is in Drive Mode. 24 V DC digital output

6 Digital output indicates panel is in Bypass Mode 24 V DC digital output

7 Common for binary I/O  

8 Common for binary I/O  

Relay Output Term. Function  

X56

1 N.O. contact for running in bypass or drive Relay output for user

2 N.O. contact for running in bypass or drive Relay output for user

3-12 Factory use only  

Table 6.5 ECB Card Terminals
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6.1.4 ECB Drive or Bypass Selection

Use the LCP to switch between the motor running in drive

mode or bypass when operating in local control. The

display in operating mode is shown in Illustration 6.5.

1. Press [Drive Bypass]. Display changes to show

bypass and drive mode options (shown in Step

2).

1

2

3

13
0B

X2
34

.1
1

IIllustration 6.5 LCP in Operating Mode

1 Display

2 Info key

3 Drive/Bypass Option Key

Table 6.6 Legend to Illustration 6.5

2. When running in drive mode, press [OK] on LCP

to activate bypass mode or press [Cancel] to

remain in drive mode. In bypass, motor will run

at full speed.

13
0B

X
23

7.
10

Illustration 6.6

3. When running in bypass mode, press [OK] key on

keypad to activate drive mode or press [Cancel]

to remain in bypass mode.

13
0B

X
23

5.
10

Illustration 6.7

4. Press [Status] to return to drive status display.

13
0B

X
23

6.
10

Illustration 6.8

NOTE
Pressing [Info] at any time displays tips and guidelines for

performing the function currently activated.
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X
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8.
10

Illustration 6.9
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6.1.5 ECB Programming

Use the LCP for programming ECB functional options. All

programming options appear in numbered parameters.

Parameters are arranged in groups by related functions.

Programming is performed by accessing the parameters

through a menu and selecting from displayed options or

entering numerical values. See the drives’ supporting

materials for detailed programming instructions.

Access parameters to program bypass functions in

accordance with the following instructions.
13

0B
X2

39
.1

0

IIllustration 6.10

1. Press [Main Menu] to access parameter groups.

NOTE
Memory function of menu returns to last used function.

Use [Back] to return to main menu index.

13
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X
24

0.
10

Illustration 6.11

2. Press [ ] or [ ] to scroll through parameter

groups. Dotted outline surrounds selected group.

Bypass options are found in parameter group  31-

** Bypass Option.

3. Press [OK] to enter selected parameter group

4. Use [ ] or [ ] to scroll through parameter list.
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X2
41

.1
0

Illustration 6.12

5. Press [OK] again to enter programming mode

which allows changing parameter options or

data. Option is inverse highlighted.

6. Use [ ] or [ ] to scroll through programmable

options.

7. Press [OK] again to activate selection or [Cancel]

to cancel.
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X
24

2.
10

Illustration 6.13

8. For entering numeric values, use [ ] or [ ] to

select numeric digit, then use [ ]or [ ] to scroll

through digit numbers 0-9. Selected digit is

inverse highlighted.

9. Press [OK] to activate selection or [Cancel] to

cancel.

10. Press [Status] to return to operational display

data or [Back] to return to parameter menu

options.

6.1.6 ECB Hand/Off/Auto

General information

The [Hand On], [Off Reset], and [Auto On] keys on LCP

control both the drive and bypass (see Illustration 6.1).

[Drive Bypass] allows the user to locally select drive or

bypass mode of operation. It does not necessarily start or

stop the motor.

Before enabling Hand/Off/Auto

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

Programming key functions

For the [Off Reset] and [Drive Bypass] keys, Table 6.7 lists

the parameters that select functions for the control keys. A

password protection can also be assigned in these

parameters.

Operation

• [Hand On] allows the user to start the motor

locally from the LCP. Press [Hand On] to start the

motor locally either in drive or bypass mode.

• [Off Reset] allows the user to stop the motor

locally from the LCP. Press [Off Reset] to stop the

motor locally, either in drive or bypass mode.
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•• [Auto On] allows the motor to be started

remotely from digital input or serial communi-

cations. Press [Auto On] to activate remote motor

start and stop from a digital input or serial

communications in drive or bypass mode.

• Press [Drive Bypass] to initiate the display to

toggle between drive or bypass mode of

operation. Press [OK] to accept the change or

[Cancel] to cancel the action.

Parameter Function

0-44 [Off/Reset] Key

on LCP

This disables or enables the [Off/Reset] key.

[0] Disabled,  [1] Enabled,  [2] Password.

Default value is [1] Enabled.

0-45 [Drive Bypass]

Key on LCP

This disables or enables the [Drive Bypass]

key . [0] Disabled,  [1] Enabled,  [2] Password.

Default value is [1] Enabled.

Table 6.7 LCP Control Keys Programming

6.1.7 ECB Mode of Operation

General information

The ECB has four modes of operation: drive, bypass, auto

bypass, and test. The mode is selected through the LCP

and display. Bypass mode select can be accessed directly

by pressing [Drive Bypass] on the keypad.

Before enabling mode of operation

• Complete the start-up procedure and verify

motor rotation direction in bypass is correct and

that the system is ready in all respects for

continuous full speed operation in bypass.

• Press [Off Reset] on the LCP to prevent operation

of the motor.

Operation

Drive mode

The motor is connected to and controlled by the drive.

Contactors M1 (optional) and M2 are closed while

contactor M3 is open. (Contactor M1 for test mode is only

present in the 3-contactor configuration.) The motor will

not run until a run command is present.

Bypass mode

The motor operates at full speed across the line when a

run command is present. Contactor M3 is closed and M1

(optional) and M2 are open.

Test mode

Test mode puts the panel into bypass mode and will

automatically run in bypass. Contactor M1 is closed

supplying power to the drive for test purposes while M2 is

open. Contactor M3 controls the operation of the motor in

bypass, closed to run the motor, open to remove power.

The control keys on the LCP will not control the bypass

until test mode is removed.

Auto bypass mode

When in drive mode, auto bypass is a timed interval that

allows a fault condition in the drive to activate running the

motor in bypass without operator intervention.

Mode of operation select

• Mode of operation is programmed through

parameter group 31-** Bypass Option, see

Table 6.8.
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PParameter Selection Function

31-00 Bypass Mode Bypass Mode Selects source of motor power.

(0) Drive (drive mode) (1) Bypass (bypass

mode)

31-01 Bypass Start Time Delay Bypass Start Time Delay Sets a delay time for starting in bypass that

allows for external actions to take place

before line starting the motor.

0-60 s (default value is 5 s)

31-02 Bypass Trip Time Delay Bypass Trip Time Delay Setting a value other than 0 s enables auto

bypass. Bypass trip delay sets the delay time

before switching to bypass mode when the

drive has a fault.

0-300 s (default is 0 s = OFF)

31-03 Test Mode Activation Test Mode Activation Setting to enabled puts bypass in test mode.

See manual for warnings and cautions.

(0) disabled (default value) (1) enabled

31-10 Bypass Status Word Bypass Status Word Read only display which shows the bypass

status in hex. See next table for details.

0, 216-1 (default value is 0)

31-11 Bypass Running Hours Bypass Running Hours Read only display which shows bypass

running hours.

Table 6.8 Bypass Parameter Functions

Bit Description

0
Test Mode

The Test Mode bit will be true when the ECB is in Test Mode.

1
Drive Mode

The Drive Mode bit will be true when the ECB is in Drive Mode.

2
Automatic Bypass Mode

The Automatic Bypass Mode bit will be true when the ECB is in Automatic Bypass Mode.

3
Bypass Mode

The Bypass Mode bit will be true when the ECB is in Bypass Mode.

4
Reserved

This bit is reserved for future use.

5
Motor Running from Bypass/Drive

The Motor Running from Bypass/Drive Bit will be true when the motor is running from either the drive or the bypass.

6
Overload Trip

The Overload Trip Bit will be true when the ECB detects an overload trip.

7
M2 Contactor Fault

The Contactor Fault Bit will be true when an M2 Contactor Fault is detected.

8
M3 Contactor Fault

The Contactor Fault Bit will be true when an M3 Contactor Fault is detected.

9
External Interlock

The External Interlock Bit will be true when an External Interlock fault is detected.

10
Manual Bypass Override

The Manual Bypass Override Bit will be true when the Manual Bypass Override input is true.

Table 6.9 31-10 Bypass Status Word Word Bit Definitions
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6.1.8 Bypass Status Word Bit Examples

1. Motor running and bypass in drive mode. Status word 22 hexadecimal converts to 00000100010 binary.

Bit 10 9 8 7 6 5 4 3 2 1 0

Binary 0 0 0 0 0 1 0 0 0 1 0

TTable 6.10

2. External interlock fault (open) and bypass in bypass mode. Status word 208 hexadecimal converts to 01000001000

binary.

Bit 10 9 8 7 6 5 4 3 2 1 0

Binary 0 1 0 0 0 0 0 1 0 0 0

Table 6.11

6.1.9 ECB Auto Bypass

General information

Auto bypass allows a fault condition in the drive to

activate running the motor in bypass without operator

intervention. Activation of the function is through setting

timer start parameters in the drive programming. Fault trip

and running in bypass are reported through the drive

display, digital outputs, and serial communications. In

addition, the independently powered ECB card is available

to report bypass status when the drive is inoperable

(control card operative) through its serial communications

or digital outputs.

Before enabling auto bypass

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

Operation

• With the auto bypass function enabled, a fault

signal from the drive activates the auto bypass

timer.

• If the fault clears before the time delay is

complete, the motor remains operating in drive

mode. This allows temporary faults, such as a

momentary under or over voltage, to clear

without transferring the system to bypass.

• If the timer completes its cycle before the fault

clears, the panel trips into bypass mode and the

motor runs at constant full speed from line input

voltage.

• In bypass, the motor will stop:

- if the drive receives a remote stop

command

- local stop ([Off]) on the LCP is pressed

- a remote start command is removed

- a safety is open

- motor overload is tripped

• Once auto bypass is activated, the only way to

reset the unit back to drive mode is by operator

intervention. Ensure that the fault has been

cleared, then press [Bypass] on the LCP and select

drive mode.

Auto bypass function setup

Enable auto bypass by changing parameters in parameter

group 31-** Bypass Option in the drive extended menu.

• 31-01 Bypass Start Time Delay. Setting the timer at

anything other than 0 time activates start delay

in bypass. Leave at 30 s default or set as desired

up to 60 s.

• 31-02 Bypass Trip Time Delay. Setting the timer at

anything other than 0 time activates auto bypass.

Leave at 5 s default or set as desired up to 60 s.

13
0B

X
24

3.
10

Illustration 6.14 Bypass Trip Time Delay
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IIllustration 6.15 Drive Display with Bypass Start Time Delay

Active

6.1.10 ECB Run Permissive

General information

With run permissive active, the drive sends a run request

and waits for a remote response to before notifying the

motor to start. The response indicates the system is safe to

operate. Run permissive operates from the LCP hand/off/

auto select in drive or bypass mode. Run permissive is

enabled by programming in the drive parameters.

Before enabling run permissive

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

• Verify that the drive is programmed for the run

permissive function. See the drive support

materials for programming the run permissive

function.

Operation

• A start command can be initiated from local hand

start, serial communications, or a remote auto

start signal through digital drive input terminals.

• In response to the start command, an output

request is sent from the programmable drive

relay to the external equipment (to activate a

valve or damper, for example).

• When a return run signal on the digital input is

received, the motor is started in either drive or

bypass, depending upon which mode is active.

Run permissive function setup

• See the drive manual or support materials for

programming and wiring to the drive control

terminals.

• Wire the output run request to the drive output

terminals selected, and program the terminals for

run request.

• Wire the input run command to the drive input

terminals selected, and program the terminals for

run permissive.

Disable run permissive

• Disable run permissive through the drive

parameters and terminal programming.

6.1.11 ECB Overload

General information

An overload device provides overcurrent protection for the

motor when running in bypass. The thermally activated

overload monitors motor current and trips to remove

power to the motor if a sustained overcurrent condition

exists. A Class 20 overload is standard with a variable

setting for motor current. Test and reset buttons are also

provided. In drive mode, the drive provides current sensing

and trip protection. Fuses provide quick action for high

over current conditions.

Before enabling overload

• Verify that the overload current dial setting

matches the motor FLA rating on the motor

nameplate.

• If the motor FLA is greater or less than range of

the current dial, reconfirm that the motor hp and

voltage are within the option panel (and drive)

rating. If less than the FLA rating, replace the

overload with the correct size. If greater than the

FLA rating, replace the panel with one of a

proper rating.

CAUTION
MOTOR DAMAGE!

REPEATED ATTEMPTS TO RESET OVERLOAD CAN CAUSE

MOTOR DAMAGE. CORRECT OVERLOAD CONDITION AND

LET OVERLOAD AND MOTOR RETURN TO NORMAL

OPERATING TEMPERATURE BEFORE RESETTING. SEE MOTOR

MANUFACTURER’S RECOMMENDATIONS FOR TIME

BETWEEN START ATTEMPTS. FAILURE TO CORRECT

OVERLOAD CONDITION AND LET MOTOR RETURN TO

NORMAL OPERATING TEMPERATURE COULD CAUSE

MOTOR DAMAGE.

Operation

Overloads and motors are both rated by class. The class is

defined by the NEC to determine the maximum time to

trip. A Class 20 overload, for example, has a typical trip

delay of 20 s or less at 600% current and normal operating

temperature. This allows for high motor inrush current for

20 s while the motor is ramping up to synchronous speed.

The trip time, however, is based on the percentage of

overload. The higher the overload, the shorter the time.
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Illustration 6.16 Sample Overload Device

Overload function setup

• Set the overload current dial to the FLA of the

motor. DO NOT add the service factor of the

motor into the setting. A service factor of 1.2 x

FLA is designed into the overload.

• Pressing the test pushbutton verifies the

operation of the overload. The overload should

trip when pressed. Use the reset pushbutton to

reset the overload after test.

• Reset is used to reset the overload after it trips. If

the overload is still hot, wait until the motor

reaches normal operating temperature before

resetting. The overload offers a manual (hand) or

auto reset selection. It is highly recommended to

operate in the manual factory setting to prevent

the risk of damage to the motor.

6.1.12 ECB Safety Interlock

General information

The safety interlock feature prevents the drive or bypass

from operating. Only a fire mode command to run

overrides this function. For operation in drive or bypass

mode, the safety external interlock input contact must be

closed. External inputs include, but are not limited to, high

and low pressure limit switches, fire alarm, smoke alarm,

high and low temperature switches, and vibration sensors.

Operation

When an external safety input closes on ECB terminals 1

and 2 on connector X57, the option panel is in operational

mode. When open, power to the motor is disabled. The

bypass ignores all run commands except for fire mode

operation, when applicable. The drive display indicates

alarm 221, bypass interlock, meaning the problem is

external to the drive. A factory installed jumper between

X57 terminals 1 and 2 allows the unit to operate when no

safety input is connected. This jumper must be removed

when connecting in a safety interlock circuit.

Safety interlock function setup

• Remove factory-installed jumper between ECB

connector X57 terminals 1 and 2 on drive control

terminals.

• Wire safety input to connector X57 terminals 1

and 2.

• For technicians familiar with connecting to drive

terminals 12 and 27 for safety interlock, be aware

that ECB bypass operation will NOT stop with the

external fault report. Use terminals 1 and 2 on

connector X57, as indicated, for bypass control.

6.1.13 ECB Common Run/Stop

General information

The common run/stop function provides remote run and

stop control of the motor(s) while in either drive or bypass.

Without common run/stop, the motor would automatically

run at full speed whenever the bypass is activated. The

remote signal provides drive control as well as bypass

control, making this one input common to both. Common

run/stop is enabled by factory default. When used with the

run permissive function, common run/stop permits run

request operation in bypass.

Operation

A user supplied remote run command wired to drive

terminals 13 and 18 initiates remote drive or bypass

operation. Common run/stop can also be activated by

hand on the LCP or through serial communication.

Operation in either drive or bypass is determined by drive

or bypass mode selection, not the run/stop command.

Before enabling common run/stop

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

Common run/stop setup

• Wire a remote run/stop to drive input terminals

13 and 18 (default run input). Ensure that

parameter 18 is programmed for run (default

setting).

6.1.14 ECB Advanced Fire Mode

General information

Drive operation in advanced fire mode is programmable. In

the event the drive does not function, the motor is

operated in bypass at full speed. Fire mode is intended to

ignore common safety and overload inputs in emergency

situations. The fire mode function is built-in. See the drive

support materials for programmable options.
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BBefore enabling Fire Mode

• Complete the start-up procedure to verify motor

rotation direction in bypass is correct and that

the system is ready in all respects for continuous

full speed operation in bypass.

• Verify that the drive is programmed for the fire

mode function. See the drive support materials

for programming the fire mode function.

Operation

• Activation of fire mode is accomplished by

programming the drive for fire mode.

• When activated, the ECB ignores safety circuits

and motor overload.

• Fire mode is deactivated only when removed or

fuses blow.

• Fire mode status can be reported through serial

communications or drive output.

Fire Mode function setup

• Program drive for fire mode.

• If required, program a drive output for fire mode

status.

• See the drive support materials for programming

the fire mode function.

6.1.15 ECB Fault Reporting

General information

The ECB monitors bypass contactors M2 and M3 and

reports failures to the drive for display and external

reporting. The drive also monitors the ECB card for bypass

communication errors.

Operation

ECB detected faults are reported by the drive in three

ways: warnings and alarms are displayed on the

LCPdisplay, through serial communication, or through

output relays. The drive provides a form-C fault relay on

terminals 01, 02, and 03. The fault contacts are fail-safe,

meaning that if power is removed the contacts close and a

fault condition is reported.

The drive monitors the ECB card communication and

detects when communication stops. An ECB card failure or

communication error could cause this. Contact Danfoss for

technical support if this happens.

Fault reporting function setup

• Automatic function. No set up required.
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7 Non-bypass Component Functions

7.1.1 Power Fusing

For all option panel power fuses, use the specified fuse or

an equivalent replacement only. See the fuse ratings label

on the inside cover of the unit for option panel fuse

ratings.

MMain fusing

Main fuses are located ahead of the drive and bypass.

Main fuses are designed to protect the circuitry within the

bypass panel but is not adequate to protect the drive.

Main fuses are dual-element, time-delay types and mount

inside the bypass enclosure.

Drive fusing

Drive fuses are located ahead of the drive and are a fast-

acting type. Drive fuses are standard in two-contactor and

three-contactor bypasses. A fuse/disconnect enclosure may

be used if no options other than a fuse block and

disconnect switch are required.

100,000 amp SCCR

The option panel is at least 5,000 amps short-circuit

current rating (SCCR). An additional 100,000 amp SCCR is

available as an option. See the panel label for SCCR rating.

7.1.2 Reactors

Input line reactor

This is a 3-phase reactor, mounted on the input to the

option panel This lowpass reactor adds 3% impedance on

the line input. The impedance filters noise from the line

input to the drive along with the return drive noise on the

line. It is not in operation when running across the line.

Output dU/dt filter

This is a 3-phase reactorcapacitor- resistor combination.

Mounted in series with the output of the drive, it functions

to reduce the magnitude of voltage spikes related to PWM

wave forms generated by the drive. It allows the use of

longer motor leads and reduces insulation stress on

motors without interphase insulation. It is not connected

to the motor when running across the line.

7.1.3 Disconnects

Main disconnect

The main disconnect removes line input power to the

drive and option panel. A main disconnect is available in

four options.

• Fused disconnect

Two-position (ON/OFF) rotary switch, padlock

compatible, with three fuses, one on each phase,

built into the switch. For safety, the switch must

be in the OFF position before the option panel

door can be opened or fuses removed.

• Disconnect with fuses

Two-position (ON/OFF) rotary switch, padlock

compatible, with a fuse block mounted separately

from the disconnect. Three fuses, one on each

phase, are located on the fuse block. For safety,

the switch must be in the OFF position before

the option panel door can be opened.

• Main circuit breaker

A thermal/magnetic current interrupt device

using an ON/TRIP/OFF/RESET switch. When in the

ON position, a high current fault removes power

from the drive/option panel circuit and the switch

moves to the TRIP setting. It must be moved to

the RESET position momentarily after the fault

has been cleared to reset the circuit breaker.

• Disconnect without fuses

For user-supplied fuses option.

Drive disconnect

Two-position (ON/OFF) rotary switch disconnects main AC

line input power to the drive only.

7.1.4 Motor Options

The drive with bypass has three motor combination

options available for drive control or for running in bypass:

single motor, dual motor, or contact motor select.

Single Motor Option

General information

The single motor option is when a drive is running one

motor or the motor is operating in bypass mode. The drive

and motor are normally the same hp. The FLA of the

motor must be less than or equal to the maximum output

current of the drive.

Before enabling single motor operation

• Complete the start-up procedure to verify motor

rotation direction is correct and that the system is

ready in all respects for continuous full speed

operation in bypass.

Function

There are no special functions related to single motor

option.

Dual motor option

General information

The dual motor option is available for one drive running

two motors at the same time or both motors running in

bypass. The motors may be of the same or different hp,

Non-bypass Component Functi... Option Panel Operating Instructions

56 MG14I102 - VLT  is a registered Danfoss trademark

77

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1176 of 2457



but combined FLA of the motors must be equal to or less

than the maximum output current of the drive.

NNOTE
The combined hp of the two motors is not appropriate for

sizing the drive; use FLA.

Both motors respond to drive commands or run at full

output speed in bypass. Separate overloads are required

since the drive does not monitor individual motor current

but the total current draw.

Before enabling dual motor operation

• Complete the start-up procedure to verify each

motor rotation direction is correct and that the

system is ready in all respects for continuous full

speed operation in bypass.

• When using dual motors, see the drive support

materials for any special requirements for running

dual motors.

Function

For dual motor operation, a separate overload relay is

connected to each motor overload. If either overload trips,

both motors stop.

Contactor motor select option

General information

The contactor motor select option is available for one drive

alternating operation between two motors.

See 7.1.5 Contactor Motor Select for details on this option.

7.1.5 Contactor Motor Select

General information

Contactor motor select (CMS) is an option available for one

drive alternating operation between two motors.

Contactors M4, M5, and switch SW2 are added in the

option panel for this function. The motors must be of

equal hp and current rating and match the drive rating (as

in single motor operation). Motor selection is made

through a panelmounted selector switch (SW2), remotely

through control wiring input, serial communications, or the

drive’s smart-logic controller. Status reporting is available

to indicate which motor is in operation.

Before enabling contactor motor select

• Complete the start-up procedure to verify the

motor rotation direction is correct for both

motors and that the system is ready in all

respects for continuous operation.

Operation

• The panel mounted contactor motor select switch

(SW2) has three positions: Motor 1/Auto/Motor 2.

It is operated by hand for manual operation. The

motor 1 position selects motor 1, and the motor

2 position selects motor 2.

• When SW2 is in the auto position, either motor

can be selected remotely. (Do not close both

contacts at once.)

• The drive’s smart-logic controller can alternate

motors when SW2 is in auto position. See the

drive support materials for details.

• Serial communications commands can alternate

motors when SW2 is in auto position. See the

drive support materials for details.

Motor select status

• The EMB option panel reports the motor selected

in either local or remote operation.

Contactor motor select function setup

For EMB(0) or ECB, see the connection drawing supplied

with the unit. For EMB1 or EMB2, make connections as

follows.

• For remote control, connect control wiring to

connector X56 terminals 11 and 12 for motor 1

operation and to terminals 11 and 10 for motor

2.

• For status reporting, wire to connector X55

terminals 11 and 12 for motor 1 select, and

connector X56 terminals 1 and 2 for motor 2

select.

Contactor motor select switch

This optional switch is provided for contact motor select

available with the EMB option when two equally rated

motors are operated by one drive. The panel mounted

Motor 1/Auto/Motor 2 selector switch provides local

control of motor 1 or 2 along with an auto setting that

allows for remote motor selection.
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8 Start Up Troubleshooting

8.1.1 Option Panel Alarm and Warnings

CCode

Number

Title Definition

220 Overload Trip Motor overload has tripped. Indicates excess motor load. Check motor and driven load. To reset,

press [Off Reset]. Then, to restart the system, press [Auto on] or [Hand on].

221 Bypass Interlock Bypass interlock has opened and caused the motor to stop. Correct the problem. Depending on

the setting of 14-20 Reset Mode, the system will either automatically reset this alarm or require

pressing the [Off Reset].

222 M2 Open Failed ECB: The contactor that connects the drive to the motor failed to open. The motor can not be

operated.

223 M2 Close Failed ECB: The contactor that connects the drive to the motor failed to close. The motor can not be

operated.

224 M3 Open Failed ECB: The contactor that connects the motor to the power line has failed to open.

226 M3 Close Failed ECB: The contactor that connects the motor to the power line has failed to close. The motor can

not be operated.

227 Bypass Com Error Communication between the main control card and the bypass option has been lost. Motor control

lost. It will be possible to run the motor using Manual Bypass Override.

228 APU Low Voltage The Panel Power Supply has failed, or there is a power problem.

229 Motor Disconn. Terminal 3 on connector X57 of the ECB control card shows an open. This generally means that

neither motor has been selected in contactor motor select. Select a motor.

Table 8.1  Panel Alarms and Warnings (ECB only)

DisplayText Definition

Bypass Run Starts in Indicates the number of sec. until the motor will be started in bypass. This time delay

can be adjusted using 31-01 Bypass Start Time Delay.

Bypass Activates in Indicates the number of sec. left until the system automatically activates Bypass

Mode. Time delay can be adjusted using 31-02 Bypass Trip Time Delay.

Table 8.2  Panel Status Display (ECB only)
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SSymptom Possible cause Test Solution

No function

Missing input power See startup guide for voltage checks. Correct voltage at source.

Missing or open fuses or circuit

breaker tripped

See open fuses and tripped circuit

breaker in this section for possible

causes.

Reset circuit breaker. If fuses, check for

opens with power removed from panel.

Loose connections in panel Perform pre-startup check for loose

connections.

Tighten loose connections in the panel.

Missing customer connections Missing customer connections can cause

the safety circuit or start signal to be

open.

See customer connections and make

sure all applicable connections are

made or jumpers installed, especially

customer interlock.

Loose customer connections Check all customer connections for

tightness. Loose customer connections

can act like an open circuit.

Tighten loose customer connections.

Customer wires incorrectly terminated See customer connection drawing and

make sure wires are connected to correct

terminals.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Improper voltage applied See pre-startup check list. Correct the voltage mismatch. This

could potentially damage the panel.

Use caution when applying power.

Incorrect power connections See pre-startup check list to see if motor

and power leads were swapped.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Power disconnect open Verify that the disconnect or circuit

breaker is closed.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Operator switches off Verify that operator devices are in

operating position per startup

procedures.

Set switches to the correct position.

OL tripped A tripped OL will disable the motor from

running. Verify that OL relay is in the

normal operating position per the

manual.

Perform pre-startup checklist and set

OL per instructions.

Open power

fuses or

circuit

breaker trip

Improper voltage applied See pre-startup check list and correct

improper voltages.

Correct voltage mismatch. This could

potentially damage the panel. Use

caution when applying power.

Incorrect power connections. Motor and line voltages swapped. Make

sure the line in and motor out are on

the correct terminals. See pre-startup

check list.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Power ground fault Check motor and panel power wires to

ground.

Eliminate any ground faults detected.

Phase to phase short Motor or panel has a short phase to

phase. Check motor and panel phase to

phase for shorts.

Eliminate any shorts detected.

Motor overload Motor is overloaded for the application. Perform startup and verify motor

current is within specifications. If motor

current is exceeding nameplate FLA,

reduce the load on the motor.

Drive overload Drive is overloaded for the application. Perform startup and verify that drive

current is within specifications. If not,

reduce the load on the motor.

Loose connections Perform pre-startup check for loose

connections.

Tighten loose connections.

Table 8.3 Fault Table

Start Up Troubleshooting Option Panel Operating Instructions
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SSymptom Possible cause Test Solution

Repeated

fuse or circuit

breaker fault.

Application problem Perform startup procedures. Check

panel output motor current at full

speed and check for excessive over

current.

If current is too high, reduce the load

on the motor.

Panel problem Perform startup procedures. Check

panel input current at full load and

verify it is within acceptable range.

If current is too high, reduce the load

on the motor.

Power problem Monitor incoming power for surges,

sags and overall quality.

Correct any problems found.

Motor problem Test motor for correct function. Repair or replace motor if a problem is

found.

Open control

fuse

Improper voltage applied See pre-startup check list. Correct voltage mismatch. This could

potentially damage the panel. Use

caution when applying power.

Customer wires incorrectly terminated See the customer connection drawing

and make sure the wires are connected

to the correct terminals.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Control ground fault Check all control wires for a short to

ground.

Correct any ground faults found. This

could potentially cause damage to the

panel.

Control short Check control wires for a short in

supply voltage.

Correct any shorts. This could

potentially cause damage to the panel.

Open SMPS

fuse

Improper voltage applied See pre-startup check list. Correct voltage mismatch. This could

potentially damage the panel. Use

caution when applying power.

Customer wires incorrectly terminated See the customer connection drawing

and make sure the wires are connected

to the correct terminals.

Correct any wrong connections. This

could potentially cause damage to the

panel.

Control ground fault Check all control wires for a short to

ground.

Correct any ground faults found. This

could potentially cause damage to the

panel.

Control short Check control wires for a short in

supply voltage.

Correct any shorts. This could

potentially cause damage to the panel.

Motor

rotation

incorrect

Rotation incorrect in bypass, drive or

both

Motor rotation is backwards in drive

mode, bypass mode, or both.

Perform motor rotation procedure in 

4 Start Up.

Table 8.4 Fault Table

Start Up Troubleshooting Option Panel Operating Instructions
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SSymptom Possible cause Test Solution

Overload trips

Motor overloaded Motor is drawing too much current for

the application.

Perform startup and verify motor current

is within specifications. If not, reduce the

load on the motor.

Loose connections Look for signs of overheating on

connections to OL.

Perform pre-startup check for loose

connections and tighten. Replace any

overheated components and wires.

OL not set correctly An improperly set OL can cause the OL

to trip too soon. See pre-startup

procedure for correct setting.

Set correct motor current on OL.

Contactor fails

to pull in

Contamination Remove contactor and check for

contamination.

If contamination is found, repair or

replace.

Defective coil Compare coil resistance to contactor

specification. Inspect the coil for signs

of overheating and damages.

If readings are not the same or if there

are visible signs of damage, replace the

coil or contactor.

Auxiliary contact binding action Remove auxiliary contacts and test

contactor action.

If contactor operates with auxiliaries

removed, replace auxiliary contacts.

Contactor fails

to drop out

Contamination Remove the contactor and check for

contamination.

If contamination is found, repair or

replace.

Defective coil Compare coil resistance to functional

contactors of the same size.

If readings are not the same or there are

visible signs of damage, replace the coil

or contactor.

Auxiliary contact binding action Remove auxiliary contacts and test

contactor action.

If the contactor operates with auxiliaries

removed, replace auxiliary contacts.

Mains current

imbalance

greater than

3%

Problem with mains power Rotate incoming power leads into

option panel one position; A to B, B to

C, and C to A.

If the imbalanced leg follows the wire, it

is a power problem. Causes can vary.

Contact an electrician or power expert

for a solution.

Problem with option panel Rotate incoming power leads into

option panel one position; A to B, B to

C, and C to A.

If the imbalanced leg stays on the same

option panel input terminal, it is a

problem with the option panel. Contact

the factory for assistance.

Motor current

imbalance

greater than

3%

Problem with motor or motor wiring Rotate outgoing motor leads one

position; U to V, V to W, and W to U.

If the imbalanced leg follows the motor

lead, the problem is in the motor or

wiring to the motor. Causes can vary.

Contact an electrician or motor expert

for a solution.

Problem with option panel Rotate outgoing motor leads one

position; U to V, V to W, and W to U.

If the imbalanced leg stays on the same

option panel output terminal, it is a

problem with the option panel. Contact

the factory for assistance.

Table 8.5 Fault Table

Start Up Troubleshooting Option Panel Operating Instructions
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Gibson Island STP – Chemical Dosing Pumps Data Sheet  

PROJECT TITLE:   Gibson Island Dewatering DATA SHEET NUMBER: QUUGI-DS003-1 
CLIENT: QUU PROJECT NUMBER:   

TREATMENT PLANT Gibson STP PAGE: 1 of 2 
CONTRACTUAL 

CONTACT PERSON: 
Musaab Al-Saleem TECHNICAL CONTACT 

PERSON: 
Musaab Al-Saleem 

TEL: TEL: 
EMAIL: EMAIL: Musaab.al-

saleem@tenix.com 

POLYMER DOSING FEED PUMPS ( HELICAL ROTOR ) 

 Specified Requirement Supplier’s Offer 
General Requirements 

Equipment Location Gibson Island, Brisbane, QLD 
Equipment Description Polymer Dosing pumps 

Equipment Numbers PU 407 / PU495 / PU401 
Quantity/Operation 3 total, Duty / Duty / Duty 

Maximum Fluid Temperature  35o C
Asset Life 20 Years 

Design Conditions 
Pump Type Helical Rotor (Progressive Cavity) 

Installation Type Dry mounted – Flooded suction 

Operation Type Variable Speed – manual speed variator 
required 

Fluid Description Polymer (0.1-0.4% w/w) 
Maximum Fluid Viscosity 2000 cps (@ 0.5 % w/w) 

Density 1000 kg/m3 
Hydraulic Capacity 170-1700 L/hr 

Flow Rate Total Diff. Head 
after skid 

Design Condition (1) per pump 1200 L/hr 6.5 bar 
Minimum Flow Condition (1) per pump  170 L/hr 
Maximum Flow Condition (1) per pump  1700 L/hr  

Turn down 1:10 
Maximum Static Discharge Head   6.5 bar  

Minimum Shut off Head   9 bar 
Minimum Hydraulic Efficiency @ Design 

Condition 
  TBA % 

Minimum Solids Size Capability  50 Micron 
Maximum Pump Speed 400  RPM (@50 HZ) 
Minimum Pump Speed 40 RPM (@ 5 Hz) 

Maximum Motor Speed 1500 RPM 
NPSHA at Design Condition  N/A 

Electrical Details: 
Power Supply 415V 50Hz, 3 phase 

Minimum Motor Rating Dry mounted, IP 66 
Motor Size By Manufacturer

Motor Service Factor  1.1 
Duty Power Vendor to specify 

Motor Rating/No. of Poles Vendor to specify 

Monitoring Instrumentation 
 Motor Thermal Switches (3 x PTC 

thermistor sensor) 

Connection Pipes Inlet pipe DN 32 uPVC Class 18 
 Outlet pipe DN 32 uPVC Class 18 

Accessories Required Pump mounted on GMS base plate 
 Manual speed variator  required 

(turndown to be advised by supplier) 
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Gibson Island STP – Chemical Dosing Pumps Data Sheet  

PROJECT TITLE:   Gibson Island Dewatering DATA SHEET NUMBER: QUUGI-DS003-2 
CLIENT: QUU PROJECT NUMBER:   

TREATMENT PLANT Gibson STP PAGE: 2 of 2 
CONTRACTUAL 

CONTACT PERSON: 
Musaab Al-Saleem TECHNICAL CONTACT 

PERSON: 
Musaab Al-Saleem 

TEL: TEL: 
EMAIL: EMAIL: Musaab.al-

saleem@tenix.com 

Comments:  
 (1) Pumps shall be selected to be as close as possible to the pump best efficiency point at the Design 

Condition and to match the secondary operating point(s) as closely as possible. 
(2) Must be equipped with 3 x PTC thermistor sensors and a forced fan cooling system 
(3) Stainless Steel 316 shaft, shaft sleeve and  rotor 
(4) Vendor to specify all blank columns 
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Manufacturer: Demag Cranes & Components GmbH
P.O. Box 67, D-58286 Wetter
Telephone (+49 2335) 92-0 · Telefax (+49 2335) 927676
www.demagcranes.de

 Contents 1 Supplementary documents and other publications 5

2 KBK crane construction kit, general remarks 6
2.1 General 6
2.2 Structure of the crane construction kit 8
2.3 KBK design principles 9

3 KBK classic – Planning and project drafting 12
3.1 Project engineering suspension crane and suspension monorail 
 installations 12
3.2 Profi le load capacities according to the diagram 14
3.3 Steps for project engineering and technical specifi cation 15
3.4 Reading off from the diagram 16
3.5 Calculating load GAB on one suspension fi tting 17
3.6 System dimensions and system limits 18
3.7 Hoists with KBK 20
3.8 Selection table for KBK monorail tracks 21
3.9 Selection table for KBK single and double-girder cranes 22
3.10 Structural dimensions for monorail tracks and cranes 26
3.11 Project examples 28
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4.1.1 Straight sections 30
4.1.2 Curved track sections 31
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4.2 KBK II-T crane girder 32
4.3 Joint bolts 33
4.4 Internal buffer stop 34
4.5 End cap with buffer 35
4.6 KBK II-R components 36
4.7 Maintenance sections 39
4.8 Information plates 41
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5.1.1 Track switches, dimensions and remarks 42
5.1.2 KBK II-R, KBK III-DEL integrated conductor line 46
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5.1.4 KBK II, II-R, III controls 47
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6 Track suspension 58
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6.2.2 Suspension with suspension rod 60
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6.4 Ceiling attachment 66
6.4.1 Suspension with anchor bolt connection 66
6.4.2 U-bolt with upper suspension bracket A 66
6.4.3 Suspension from ceiling section rails with upper suspension bracket A 67
6.4.4 Suspension with fl oor fi xture plate and cover 68
6.4.5 Suspension with upper suspension bracket A and suspension rods 

or positive anchors 68
6.5 V-type suspension fi tting 69
6.6 Stiffener 70
6.7 Components for V-type suspension/stiffener arrangement 71
6.7.1 V-type upper suspension bracket 71
6.7.2 Packing plate for upper suspension bracket 72
6.7.3 V-type hinged suspension bracket 72
6.7.4 Spring clip, suspension rod strainer, hinged end piece 73
6.7.5 Wall fi xture 74
6.8 Determining suspension rod length h1 for V-type suspensions 

and stiffeners 74

7 Trolleys and trolley combinations 75
7.1 Possible applications 75
7.2 Trolley combinations 76
7.3 Single trolleys 78
7.3.1 Load trolleys 78
7.3.2 Special trolleys for small loads 79
7.3.3 Minimum trolley spacing 79
7.4 Load bar 80
7.5 Load bars for curved travel 81
7.5.1 KBK I load bar 81
7.5.2 Load bar type C 81
7.6 Load bars for travel on straight tracks for trolleys and cranes with one pin 82
7.6.1 Load bar type A 82
7.6.2 KBK II load bar, size 600 82
7.6.3 KBK III load bar 83
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7.7.2 KBK III load bar 85
7.8 Crane traverses with rigid crane girder connection 86
7.8.1 Crane end carriage, rigid (standard height) 86
7.8.2 Crane end carriage, rigid, raised 88

8 Monorail trolley for special hoists 90
8.1 Low-headroom frame for KBK I and KBK II monorail hoists,
 for straight and curved track 90
8.2 Load bar for DS-1 rope winch and D-SH SpeedHoist 90
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9 Crab 92
9.1 Crab frame 92
9.2 Raised crab frame 94
9.3 Extending frames 96
9.4 Stacker crabs 98
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10.1 Crane suspension eye 100
10.1.1 Crane suspension eye from 2008 100
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10.1.3 HD crane suspension eye KBK II 101
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nTitle Part no.
Brochures
KBK crane construction kit 208 385 44
KBK pillar and wall-mounted slewing jib cranes 208 756 44

Technical data sheets for KBK installations
KBK installations with KBK 100, I , II (II-L) drop sections 202 772 44
KBK II-R conductor lines, resistance 202 779 44
DKK arrangement on KBK cranes and tracks 202 586 44
Engaging stirrup attachment for DKK current collector trolleys 
on KBK trolleys 202 589 44
KBK 0, 25, 100 trailing cable power supply 202 617 44
Heavy-duty anchor for KBK suspensions and KBK slewing jib cranes 203 276 44
KBK suspensions upper suspension bracket H (profi le section rail), 
upper suspension bracket S, clamp S (large steel profi les), 
clamp section V-type suspension arrangement 203 072 44
Trolley pin B6 203 080 44
KBK Aluline 120, 180 203 245 44
KBK ergo 203 309 44
Redundant systems in the KBK crane construction kit 203 334 44
KBK cranes and tracks in explosion hazard areas 203 371 44
DCL arrangement on KBK cranes and tracks 203 510 44

Slewing jib cranes, portal cranes
KBK slewing jib cranes 203 565 44
EVP-KBK single-girder full portal crane,
ZVP-KBK double-girder full portal crane 202 780 44

Operating instructions, component parts
Suspension monorails and cranes (KBK) 206 076 44
Pillar and wall-mounted slewing jib cranes (KBK) 206 070 44
EVP-KBK single-girder full portal cranes, 
VP-KBK double-girder full portal cranes 206 213 44
Track switches 214 979 44
Turntables 214 983 44
Drop sections 206 842 44
Stacker crab 206 846 44
KBK II, II-R latching device 206 850 44
RF disengaging device 206 854 44
KBK Aluline classic and ergo 214 173 44
Load bar for D-BP 55/110 214 196 44
KBK II extending cranes 214 218 44
KBK ergo operating instructions, component parts 214 475 44
RF 100 travel drive 214 559 44
KBK cranes and tracks in explosion hazard areas 214 782 44
KBK II-R component parts 222 356 44

Demag chain hoist
Demag DKUN, DKM chain hoists 202 846 44
Demag DC-Pro 1 to DC-Pro 10, DCM-Pro chain hoists 203 525 44
Demag DC-Com 1 to DC-Com 10 chain hoists 203 571 44

Various other data sheets, operating instruction manuals, spare parts 
lists for electric chain hoist types DK, DC and DS1 (rope winch), DB block 
winches, friction wheel travel drive units and conductor lines are also 
available.

 1 Supplementary documents and other publications
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 2 KBK crane construction kit, general remarks

The KBK crane construction kit is the effi cient and reliable solution for the con-
struction of suspension monorails and suspension cranes.

The construction kit consists of standardized mechanical and control components. 
This facilitates planning, erection and maintenance. KBK installations can be al-
tered and extended at any time. Straight and curved track sections, track switches, 
turntables and lift and drop sections can be combined to provide the widest range 
of materials handling solutions.

Installations can range from straight connection between two workplaces with only 
a few metres of track, to complex monorail networks, and from simple manual 
control to automatic systems with computer-controlled integration of the various 
system areas. KBK installations can be easily adapted to new material handling 
requirements.

KBK crane installations utilize the free space above working and production areas. 
Valuable production fl oor space is not sacrifi ced for materials handling tasks.

KBK installations are dimensioned on the basis of the DIN 15018, DIN 4132 
and DIN 18800 Part 1 standards.
Relevant industrial safety regulations and codes of practice as stipulated in 
BGV D6 crane accident prevention regulations must be observed for plan-
ning, project engineering and operating KBK installations.
KBK cranes and suspension monorails designed in accordance with the 
project drafting instructions contained in this document are manufactured 
in accordance with engineering standards and comply with relevant codes 
of practice concerning the safeguarding of machinery and prevention of 
accidents, including German technical equipment legislation, accident 
prevention (UVV) and DIN VDE regulations, and the Machinery Directive.
Manufacturer’s and conformity declarations and KBK test and inspection 
booklets for suspension cranes and monorail hoists are supplied.
Instructions in the operating and assembly manuals must be complied with.

We urgently recommend that only spare parts and accessories approved by 
us be used. Only then can we ensure the safety and normal service life of the 
installation.
Spare parts not approved by us may lead to damage, incorrect functioning or 
total failure of the installation.
The use of spare parts not approved by Demag may render guarantee 
claims, service claims, claims for damages and liability claims against the 
manufacturer or his agent and dealer void.

KBK suspension monorails and KBK suspension cranes require little maintenance. 
However, 1 – 2 months after commissioning of an installation, all bolted connec-
tions of suspension fi ttings, track sections and end caps, the pins/bolts connect-
ing hoists to trolleys, and crane girders to runway trolleys should be checked and 
retightened or secured as necessary. This check should be repeated at least once 
a year.
Also see KBK suspension crane and monorail operating instructions 206 076 44.

It is important that all members of staff responsible for erection, operation, 
operational reliability and servicing of KBK installations receive the KBK op-
erating instructions and all relevant literature.

2.1 General

Regulations

Inspection

Information

Spare parts
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41116844.eps41116744.eps

40780044.eps

TurntableTrack switch

 Single-girder suspension crane Double-girder suspension crane

 Suspension monorail
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KBK installations are of modular design. The basic KBK construction kit consists of 
simple, well engineered components. Standardized dimensions ensure rapid erec-
tion and allow existing installations to be easily modifi ed or extended. All compo-
nents are manufactured in series.
Order-specifi c special functions can be implemented with special components and 
modules by our experienced team of engineers.
The modular construction kit is designed for normal operating conditions.

The modular construction kit is designed for suspended loads with centric load 
transmission.

Additional ergo components have been developed to accommodate load moments 
and forces in the opposite direction to the load (kick-up forces), see separate data 
sheet ident. no. 203 309 44.

 2.2 Structure of the crane 
construction kit

General

ergo

classic

42684544.eps

classic ergo
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 2.3 KBK design principles

40780244.eps

Profi le sections

KBK 100 KBK IIKBK II-LKBK I KBK IIIKBK II-T

• Project engineering based on reliable static analysis
• Series-produced standard components which have been thoroughly tried and 

tested
• Tailored installations designed for full compliance with safety regulations and 

standards
• Low-maintenance systems
• Simple, fast erection
• Detailed technical documentation

The basic element of the KBK crane construction kit is a cold-rolled special track 
section in steel with a smooth surface fi nish, high rigidity and low dead weight. 
Special guide surfaces and slightly inclined running surfaces guarantee smooth 
trolley travel. The tracks in the lower and medium SWL range are of inside-running 
design to protect trolleys and internal (enclosed) conductors. In the upper SWL 
range and especially in the case of automatic installations, the outside-running 
design ensures easy accessibility to trolleys and power supply lines.

Track joint All components of each system size (straight and curved sections, track switches, 
turntables, etc.), have uniform mating dimensions and are easily assembled with 
bolted connections.

• Positive and non-positive connections
• Adjustable (within the coupling tube/screw tolerance range)
• Connections secured against loosening (lock nuts)
• Torque transmission via the track joint

41022044.eps

Track joint
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41022545.eps

Trolleys KBK 100, I KBK II-L, II KBK III

41022444.eps41022344.eps

• Quiet, smooth operation with plastic wheels mounted in anti-friction bearings
• Flexible and torque-free load connection via pin
• High vertical load bearing capacity (horizontal up to 10 % of the suspended 

vertical load)
• Long service life (FEM classifi cation: 3 m)
• Horizontally guided in the track profi le
• KBK III trolleys can be removed from any point along the track

Trolleys

Suspension system • Flexible track suspension (minimum lateral forces transmitted to the track sys-
tem)

• Ball-and-socket universal joint suspension (minimum torque transmission to roof 
and ceiling superstructures)

• Low-maintenance ball-and-socket joints with plastic sockets
• Any angle possible between superstructure and track
• Threaded connections for height adjustment
• Spring clip through cross hole locks connection
• Slotted holes for height adjustability
• Universal suspension fi ttings for virtually any superstructure as standard
• High suspension load bearing capacities adapted to the track system
• Low headroom possible with short suspension fi ttings

41022744.eps

Suspension
system

40270044.eps

Travel drives Friction wheels with a high friction coef-
fi cient ensure the reliable transmission 
of the drive torque. Used in KBK sys-
tems II-L, II, II-T, III with special trolleys. 
Pressure applied by springs. Low-noise 
system.

41022544.eps
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Complex components

41021844.eps

Integrated conductors

41021944.eps

Power supply systems

Electrical and control equipment

Anti-corrosion protection

• Standard controls for push and electric travel trolleys and cranes with hoists
• Special controls
• Automatic controls
• Programmable controllers

Track switches and turntables for branch sections in monorail tracks. Drop sections 
and step sections for vertical load movements in the case of trolleys with no hoist 
unit. Latching devices on cranes for transfer of trolleys from the crane onto mono-
rail and double track systems.
Mechanical safety devices and positive interlocks ensure that the load is secure.

KBK components are protected against corrosion as standard.
Suspension components are zinc-galvanized, standard series-produced track 
sections are powder-coated, other components are provided with a painted fi nish; 
special coating is possible.

KBK installations are designed for operation indoors and for temperatures rang-
ing from -20 °C to +70 °C. Special measures must be implemented in the case of 
extreme temperatures, outdoor applications and exposure to aggressive atmos-
pheres.

Only minimum horizontal forces are transmitted to the support superstructure 
thanks to the articulated suspension design.
For cranes, this does not exceed 10% of trolley load K that occurs. For single and 
double-girder runways, the value amounts to 5% of K.

Environmental conditions

Horizontal forces

Cranes and tracks of different section types can be combined.

Manipulator cranes and trolleys, cranes with a large overhang for handling offset 
loads or moments which transfer kick-up forces to the components are designed 
with special parts, see separate data sheet, ident. no. 203 309 44.

No skewing forces and fl exibility of ball-and-socket universal joint suspensions.

Combined crane installations

ergo crane installation

Electric travel cranes

Push travel cranes

41022245.eps

Push travel cranes

41022244.eps

Single-girder and double-girder designs with rigid crane trolleys or as braced dou-
ble-girder cranes.

In KBK 100, I, II-L, II, fl at cable power 
lines run on cable sliders or cable trol-
leys in the same track section; with 
KBK III, the KBK 25 system is used.
Integrated 5-pole conductor line for 
KBK II (KBK II-R), and up to 10 poles 
for KBK III (DEL). Protected against ac-
cidental contact. Current collector trol-
leys with double pantograph arms.
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The following sections provide an overview of the applications for which 
KBK profi le sections may be used:
• Suspension monorail
• Suspension crane of single and double-girder design.

All information and data necessary for project engineering are required for KBK 
installation projects. The project drafting sheet at the end of this catalogue should 
be used for this purpose.
As a basis for planning, a sketch or drawing should be provided showing a 
scale representation of the track system, position of the suspensions and joints 
and the number of travelling hoists or cranes, branch sections etc.
All installations must be dimensioned in such a way that the end caps and 
internal buffer stops are not approached during normal operation.

3.1 Project engineering 
suspension crane and 
suspension monorail 
installations

 3 KBK classic – Planning and project drafting
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Suspension monorail

42609444.eps

Double-girder
crane

42609544.eps

Symbols for use in drawings

Direction of travel Track switch Monorail hoist

Straight section Turntable Double-rail crab

Curved section Latching device Bracing frame

Joint bolts Suspension Travel drive

Internal buffer stop V-type suspension Power feed

End cap with buffer Stiffener Power supply line

Collector trolley maintenance 
section Trolley Current collector

Rigid crane end 
carriage
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KBK 100

3.2 Profi le load capacities 
according to the dia-
gram

Diagram for crane and track selection
Diagram: Spacing between supports, crane spans
(Curves apply if hoists are used with lifting speeds up to 15 m/min.
For higher speeds, see notes in section 3.7 Hoists on KBK.)

42620645.eps

Section inertia moments
KBK 100: 26 cm4

KBK I: 80 cm4

KBK II-L: 345 cm4

KBK II: 660 cm4

KBK III: 1785 cm4

Neutral axis approx.:
KBK 100: 35 mm from lower edge
KBK I, II-L, II, III: section centre

Important: - - - Limit curves for max. length of straight sections. Pay attention 
to the suspension load and distances of joints (see section 3.5).
Lifted load coeffi cient , dead weight coeffi cient  to DIN 15018 and oscillation 
coeffi cient to DIN 4132 for crane group H1, B3 as well as the dead weight of each 
loaded girder have been included in the diagram calculations.

K = Loaded section
lw = Distance between supports
lKr = Crane span dimension
(KBK II-T is provided for crane girders only; see crane selection table.)

Selecting the section

Suitable for push travel

Suitable for electric travel

The diagram below provides the basis for determining the sections for 
cranes and tracks, the span IKr and the spacing between the supports lw.
The span and spacing between supports which are permissible for the individual 
crane and track sections can be read for a given load.
Ensure compliance with the permissible length of overhang, distances of joints 
from suspension assemblies, and maximum loads on suspension assemblies and 
trolleys.

Determining the spacing between supports or crane span:

1. Determine load Ktot according to sections 3.3 to 3.5.
2. Determine the maximum value for lw and lKr in the diagram (where it intersects 

the limit curve)
3. Select the most suitable profi le section

All profi le section sizes

KBK II, KBK II-L, KBK II-T and KBK III

KBK I KBK II-L KBK II KBK III

Aluline 120

Aluline 180 Max. length of straight sections
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Monorail track and single-girder crane K = GH + G3

Double-girder crane
The girder with the least favourable load (RF friction wheel drive) is considered in 
the following
 K = 0,5 (GH + G3 + GRFK)

Crane runway
Load does not travel on overhung portion 
of crane girder K = GH + G3 + 0,50 (G1 + G2)
Load travels on overhung portion of crane girder K = GH + G3 + 0,80 (G1 + G2)
Crane travels on more than two tracks (centre track) K = GH + G3 + 0,65 (G1 + G2)

where:
GH = SWL including load handling attachment
G1 = Crane girder dead weight including fi ttings
G2 = Dead weight of crane trolleys including fi ttings (both ends together)
G3 = Dead weight of trolley including hoist, cross-travel drive and fi ttings
GRFK = Dead weight of cross-travel drive and fi ttings

 3.3 Steps for project engi-
neering and technical 
specifi cation

Calculating load K
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 3.4 Reading off from the 
diagram

Span lKr
Distance between suspensions lw
(Monorail track and crane runway)

Individual load

Individual load

42608744.eps

Two identical loads or load bar

Two identical loads 
or trolley load bar

K

Iw IKr/

For two or more loads at a maintained distance in one panel, the max. Iw or 
IKr must never exceed the permissible limit for one of the individual loads. 
The minimum distance (eKa, eKT) between loaded trolleys is that defi ned by 
the articulated frame or crane traverse.
Pay attention to maximum permissible trolley loads.
By adding both loads, a total load Ktot is obtained for which the limits lw(Ktot) or 
IKr(Ktot) are taken from the diagram. This limit can be increased using the following 
formula:
max. lw = lw(Ktot) + 0,9 x eKa (or eKT)
max. lKr = lKr(Ktot) + 0,9 x eKa (or eKT)

42608844.eps

Iw IKr/
e Ka

K

KGes

K

More than two identical loads at 
equal distances

The loads in one panel between supports are added up and a total load Ktot is 
obtained, for which the limit Iw(Ktot) is taken from the diagram. This limit can be 
increased using the following formula:

More than two 
identical loads

42608944.eps

Iw
eKa eKa eKa

K Ges

max. lw = lw(Ktot) +
n

x eKa (or eKT); n = number of loads K
2

A distinction is made between a concentrated load, two identical loads or more 
than two identical loads in one panel.

eKa = Distance between cross-travel units or wheel axles
eKT = Distance between crane trolleys or wheel axles

For the (concentrated) load K in the panel between supports, the permissible limit 
for lw or lKr can be read off direct from the diagram.

Ktot

Ktot
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max. G AB KBK 100 KBK I KBK II/M10 KBK II-L KBK II KBK III/M16 KBK III/M20
[kg] 400 750 750 1400 1700 1700 2600

Suspension load

I w I w
GAB

eKT

K Ges

The load on one suspension fi tting is calculated from K for monorail or suspension 
crane tracks and from the proportional track girder dead weight.
Proportional track girder dead weight = max. distance between fi ttings x track girder 
weight/m x 1,25.
GB  = Track girder weight/m; lw = max. distance between suspension fi ttings
GAB = Ktot + GB x lw x 1,25

 3.5 Calculating load GAB
on one suspension fi tting

Individual load

The load on one fi tting is determined from the sum total of all concentrated loads in 
two panels and from the proportional track dead weight. If the load on one suspen-
sion fi tting determined according to this formula exceeds the permissible limit, one 
or both of the following measures is required:
• Reduce the spacing between supports by providing additional suspension fi t-

tings
• Distribute loads so to arrange them at a safe distance
GAB = Ktot + GB x lw x 1,25

Individual load

Two or more loads in one of two 
panels between supports

Two loads or groups of loads at a 
distance eKT

eKT = 0,5 x lw : GAB = 0,9 Ktot + GB x lw x 1,25
eKT = lw : GAB = 0,7 Ktot + GB x lw x 1,25 (load dist. = suspension dist.)
eKT = 1,5 x lw : GAB = 0,5 Ktot + GB x lw x 1,25

Several identical loads

Identical load groups

42609144.eps

42609044.eps

42609244.eps

G ABI W I W

K Ges

I W I W
GAB

K Ges

The suspension fi tting with the worst-case load is considered in the following.

Max. permissible load GAB on one suspension fi tting

Ktot

Ktot

Ktot
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KBK 100 KBK I KBK II-L KBK II KBK III

Shortest possible overhang [mm] u
min

65 70 120 120 155

Project engineering values for 
overhang [mm] u 100 200 300 300 200

KBK 100 KBK I KBK II-L KBK II KBK III

Minimum distance [mm] st min
lw  5 m 65 70 120 120 155
lw > 5 m 0,05 x lw 0,1 x lw

Maximum permissible distance [mm] st max 0,1 x lw 0,2 x lw

Single-girder cranes manufactured from just one rail section without girder 
joint (exception KBK III : 9 m).
1) The push travel capability of larger cranes is limited.

KBK 100 KBK I KBK II-L KBK II KBK II-T KBK III

Articulated single-girder cranes,
push travel 1) 1 - 4 m 1 - 6 m 1 - 8 m 1 - 8 m 4 - 7 m 1 - 8 m,

9 m (7+2 m)

Rigid single-girder cranes,
push 1) or electric travel - 1,8 - 6 m electric travel,

- 8 m push-travel - 2 - 8 m,
9 m (7+2 m)

Double-girder crane, braced,
push 1) or electric travel

3 - 5 m
(push travel only) 3 - 9 m 3 - 10 m 3 - 12 m 4 - 9 m 2 - 14 m

Rigid double-girder cranes,
push 1) or electric travel - 3 - 10 m 3 - 12 m - 2,35 - 14 m

Crane girder lengths

The stability of the track section should be checked for short tracks and crane 
girders. (Multiply load on overhang by a factor of 1,2; crane girder forms counter 
moment).
KBK tracks and cranes must not be lifted (e.g. where the load is on the overhang).
If the girder is unstable (girder is lifted, suspension fi tting is relieved of load), 
the suspension fi tting is subjected to impact loading which causes wear and 
can lead to premature failure of the connection.
Solution: Use of ergo components

The maximum and minimum lengths of overhang for cranes can be found in the 
crane selection table. They relate directly to the crane girder length.
The length of overhang u can be increased for
• fl at cable supply lines by the length of the accumulated cable trolleys at the end 

of the track where accumulation takes place,
• unloaded spacer trolleys – by the corresponding overall dimension.

The overhang at either end applicable to double-girder cranes running on more 
than two tracks is that shown in the selection table for cranes with the same SWL 
and comparable span.

Refer to the crane selection tables for the maximum lengths of overhang u for 
single-girder cranes.

Approach dimension lan (load hook centre to girder end) is derived from the dimen-
sions of the individual components.

A suspension fi tting has to be provided in the vicinity of each track joint.

Crane overhang

Approach dimension

Permissible distance st of joint from 
suspension fi tting

3.6 System dimensions 
and system limits

Overhang

Track overhang
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In the case of double-girder cranes, the individual girders of which consist of sev-
eral straight sections due to the length of crane required, the permissible distance 
of track joint to suspension fi tting must be taken into consideration.
These cranes must be assembled as indicated in the table below. Double-girder 
cranes running on more than two tracks should be selected from the diagram. 
In the case of assembled KBK II-T cranes, only the centre track consists of 
KBK II-T rails (KBK II outside). Single-girder cranes are constructed without a track 
joint owing to lateral forces and the buffer joint; KBK III is an exception to this rule.

42624644.eps

Double-girder cranes

Double-girder cranes with track joint

Construction of double-girder cranes 
with assembled girders

1) Also for single-girder cranes with KBK III according to crane selection table.

Crane girder length 
in m KBK I KBK II-L KBK II KBK II-T KBK III

IHT IG1 IG2 IG3 IG1 IG2 IG3 IG1 IG2 IG3 IG1 IG2 IG3 lKr IG1 IG2 IG3

7 1 6 - - - - - - - - - - - - - -

8 2 6 - - - - - - - 1 6 1 - - - -

9 1) 2 5 2 1 8 - 1 8 - 1 7 1 6,2 - 8,7 2 7 -

10 -
2 8 - 2 8 -

-
5,8 - 7,0 3 7 -

- - - - - - 7,0 - 9,7 2 8 -

11 - -
2 7 2

-
6,2 - 8,0 3 8 -

- - - 8,0 - 10,7 2 7 2

12 - -
2 8 2

-
6,6 - 8,5 3 6 3

- - - 8,5 - 11,6 2 8 2

13 - - - -
7,0 - 8,0 4 5 4

8,0 - 11,6 3 7 3

14 - - - -
7,3 - 9,0 4 6 4

9,0 - 11,6 3 8 3

Possible combinations of sections 
for crane and crane runway Crane

Track
KBK 100 KBK I KBK II-L KBK II KBK II-T KBK III

KBK 100

X X
X

-
-

-KBK I

X
KBK II-L

XKBK II
X

KBK III - -
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 3.7 Hoists with KBK

Use of balancers with KBK

The layout diagrams and tables in KBK documentation are valid for Demag chain 
hoists with lifting speeds up to max. 15 m/min.

The use of other chain hoists may result in an overload of the crane installation at 
limit speeds. Higher hoist speeds and weights may be considered by means of the 
following factor using the diagrams:
GHnew = GH x (0,97 + 0,002 x vH)

vH = Hoist speed in m/min

Balancers on KBK:
The following must be considered when rope balancers are used on KBK:
- Rope balancers operate at higher speeds and have higher acceleration values 

than chain hoists. This increases the lifted load coeffi cient. The air cushion re-
duces the negative effect of the high acceleration.

- In load handling applications, smaller defl ections and vibrations are often re-
quired than those in classic crane applications.

Pneumatic rope balancers with lifting speeds up to max. 60 m/min may be used 
if

- a factor of at least 1,1 is used to calculate load K by means of the diagrams 
 K = GH x 1,1 + G3

 (this factor may be increased to avoid high defl ections and unwanted vibrations)
- the selection table for 80 kg is used for the D-BP 55 and the selection table for 

160 kg is used for the D-BP 110 (at rated SWL) in a simplifi ed manner.

Higher hoist speeds

KBK single and double-girder cranes, monorail and double-rail trolleys can be eas-
ily moved by hand. Trolleys and cranes running on KBK II-L, KBK II, KBK II-T or 
KBK III rails can also be provided with electric travel motors.

Cranes with a girder length of 6 m or more must be fi tted with electric travel motors 
if long travel is to be possible with the trolley in a position outside the central third 
of the crane girder length. It is also recommended that crabs and cranes with a 
load capacity greater than 1000 kg SWL be fi tted with electric travel drives.

Travel speeds: 5 to 40 m/min.

Under live loading, the defl ection of cranes in accordance with the diagram or 
selection table is always below 1/250 of the span. If the maximum spacing be-
tween supports/crane span is selected from the middle load range in the selection 
diagram, the defl ection ratio ranges from 1/350 to 1/500. Monorail tracks and crane 
runways have defl ection ratios below 1/350. Defl ection can be reduced by using 
larger KBK profi le sections.

Defl ection

Drives
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Tracks according to DIN 4132: H1; B3
GH = Load on hoist (load including dead load of load handling attachment)
K(1) = Total load (live load + trolley dead weight)
K(2) = Total load with electric drive
eKa = Distance between trolley axles (axle base)
lw = Spacing between supports for one trolley
GAB = Max. suspension load for one trolley

Selection basis: 1 load on the monorail track
In individual cases, exact static analysis calculations may lead to different results. 
Values relating to higher or multiple loads on one track available on application.

 3.8 Selection table for 
KBK monorail tracks

1) For travel through track switch eKa = 0,8 m

KBK 100 KBK I KBK II-L KBK II (II-R) KBK III

K(1)
____
K(2)

K(1)
____
K(2)

K(1)
____
K(2)

K(1)
____
K(2)

K(1)
____
K(2)

GH eKa lw GAB eKa lw GAB eKa lw GAB eKa lw GAB eKa lw GAB

[kg] [kg] [m] [m] [kg] [kg] [m] [m] [kg] [kg] [m] [m] [kg] [kg] [m] [m] [kg] [kg] [m] [m] [kg]

50
75 0,065 3,700 95 75 0,065 5,400 130 75 0,085 8,000 215 75 0,085 8,000 260

-
- - 105 0,085 8,000 245 105 0,085 8,000 290

80
105 0,065 3,000 125 105 0,065 5,000 145 105 0,085 8,000 245 105 0,085 8,000 290

-
- - 135 0,085 8,000 275 135 0,085 8,000 320

125
160 0,210 2,400 175 160 0,065 4,100 195 170 0,085 7,200 295 170 0,085 8,000 355

-
- - 200 0,085 7,000 320 200 0,085 8,000 365

160
205 0,210 1,850 215 205 0,065 3,400 235 205 0,085 7,000 320 205 0,085 8,000 390

-
- - 235 0,085 6,500 340 235 0,085 8,000 420

200 -
245 0,065 2,950 270 245 0,085 6,400 350 245 0,085 8,000 430

-
- 275 0,085 6,000 380 275 0,085 8,000 460

250 -
300 0,065 2,500 320 305 0,085 5,800 405 305 0,085 8,000 465 320 0,095 8,000 620

- 335 0,085 5,550 430 335 0,085 7,500 495 360 0,095 8,000 660

315 -
370 0,385 2,200 390 370 0,085 5,150 455 370 0,085 7,000 530 385 0,095 8,000 685

- 400 0,085 4,800 480 400 0,085 7,000 560 425 0,095 8,000 725

400 -
455 0,385 1,800 470 455 0,085 4,350 520 455 0,085 6,700 610 470 0,095 8,000 770

- 485 0,085 4,100 555 485 0,085 6,250 625 510 0,095 8,000 810

500 -
590 0,385 1,600 605 590 0,085 3,500 650 590 0,085 5,400 715 600 0,095 8,000 900

- 620 0,085 3,250 675 620 0,085 5,100 735 640 0,095 8,000 940

630 - -
710 0,250 3,150 765 710 0,250 4,700 820 730 0,095 7,700 1020
740 0,250 3,000 790 740 0,250 4,600 845 770 0,095 7,400 1050

800 - -
890 0,250 2,600 935 890 0,250 3,900 980 900 0,095 6,700 1160
920 0,250 2,500 965 920 0,250 3,800 1010 940 0,095 6,500 1190

1000 - -
1090 0,250 2,150 1130 1090 0,250 3,250 1165 1100 0,095 5,700 1320
1120 0,250 2,100 1155 1120 0,250 3,200 1195 1140 0,095 5,500 1350

1250 - - -
1380 1,000 3,300 1455 1380 0,5001) 5,000 1570
1410 1,000 3,300 1485 1420 0,5001) 4,900 1610

1600 - - -
1740 1,500 3,000 1700 1740 0,5001) 4,100 1895
1770 1,500 3,000 1700 1780 0,5001) 4,000 1930

2000 - - -
2140 1,500 1,500 1540 2140 0,5001) 3,400 2270
2170 1,500 1,500 1610 2180 0,5001) 3,300 2305

2500 - - - -
-

2740 1,000 2,000 2550

3200 - - - -
-

3500 1,500 1,500 2550
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lw data apply to one crane on the crane runway.
Crane girder overhangs are always the same on both sides of the crane.
Defl ection limits Cranes 1/275, frequency  2,8 Hz
 Runways 1/350

lHT = Crane girder length
lKr = Span
lw = Spacing between track supports
Suspension loads on request
All dimensions in m

 3.9 Selection table for KBK single and double-girder cranes
C

ra
ne

 g
ird

er
 s

ec
tio

n,
 c

ra
ne

 g
ird

er
 le

ng
th

Se
ct

io
n

I H
T

50 kg 80 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw
100 I II-L II 100 I II-L II 100 I II-L II 100 I II-L II

K
B

K
 1

00

1 0,85 - 0,85 3,4 5,5 8 8 - - - - - 0,85 - 0,85 3,0 1) 5,0 8 8 - - - - -
2 1,7 - 1,85 3,3 5,4 8 8 - - - - - 1,7 - 1,85 2,9 1) 5,0 8 8 - - - - -
3 2,5 - 2,85 3,2 5,0 8 8 2,0 - 2,85 2,9 5,0 7 8 2,6 - 2,85 2,8 1) 5,0 8 8 2,0 - 2,85 2,55 4,7 7 8
4 3,3 - 3,7 3,1 5,0 8 8 2,6 - 3,85 2,8 5,0 7 8 - - - - - 2,7 - 3,85 2,45 4,5 7 8
5 - - - - - 3,2 - 4,85 2,7 5,0 7 8 - - - - - 3,4 - 4,2 2,4 4,2 7 8

K
B

K
 I

1 0,8 - 0,85 3,3 5,4 8 8 - - - - - 0,85 - 0,85 2,9 1) 5,0 8 8 - - - - -
2 1,65 - 1,85 3,2 5,3 8 8 - - - - - 1,7 - 1,85 2,8 1) 5,0 8 8 - - - - -
3 2,5 - 2,85 3,1 5,0 8 8 1,8 - 2,85 2,6 4,8 7 8 2,5 - 2,85 2,7 1) 5,0 8 8 1,9 - 2,85 2,3 4,2 7 8
4 3,0 - 3,85 3,0 5,0 8 8 2,3 - 3,85 2,5 4,6 7 8 3,2 - 3,85 2,6 1) 5,0 8 8 2,5 - 3,85 2,2 4,0 7 8
5 3,6 - 4,85 2,9 5,0 8 8 3,0 - 4,85 2,4 4,4 7 8 3,9 - 4,85 2,5 1) 4,8 8 8 3,1 - 4,85 2,1 3,9 7 8
6 4,2 - 5,4 2,7 1) 4,5 8 8 4,5 - 5,85 2,3 4,2 7 8 4,55 - 4,65 2,4 1) 4,0 8 8 4,5 - 5,85 2,0 3,8 7 8
7 - - - - - 5,6 - 6,2 2,2 4,0 7 8 - - - - - 5,6 - 6,2 1,9 3,6 7 8
8 - - - - - 5,0 - 5,1 2,1 3,9 7 8 - - - - - 5,0 - 5,1 1,8 3,5 7 8
9 - - - - - 6,0 - 6,2 - 3,8 7 8 - - - - - 6,0 - 6,2 - 3,4 7 8

K
B

K
 II

-L

1 0,75 - 0,75 3,0 5,0 8 8 - - - - - 0,75 - 0,75 2,8 1) 4,9 7 8 - - - - -
2 1,4 - 1,75 2,9 5,0 8 8 - - - - - 1,5 - 1,75 2,6 1) 4,7 7 8 - - - - -
3 1,95 - 2,75 2,7 5,0 8 8 1,6 - 2,75 - 3,2 7,0 8 2,15 - 2,75 2,5 1) 4,5 7 8 1,7 - 2,75 - 3,0 6,6 8
4 2,4 - 3,75 2,5 4,7 7 8 2,0 - 3,75 - 3,0 6,6 8 2,7 - 3,75 2,3 1) 4,2 7 8 2,2 - 3,75 - 2,8 6,3 8
5 3,0 - 4,75 2,4 4,5 7 8 3,0 - 4,75 - 2,9 6,5 8 3,15 - 4,75 2,2 1) 4,0 7 8 3,1 - 4,75 - 2,7 6,1 8
6 3,5 - 5,75 2,2 4,3 7 8 3,5 - 5,75 - 2,8 6,3 8 3,6 - 5,75 2,1 1) 3,8 7 8 3,5 - 5,75 - 2,6 5,9 8
7 4,0 - 6,75 2,1 4,1 7 8 4,0 - 6,75 - 2,7 6,1 8 4,0 - 6,75 1,9 1) 3,5 7 8 4,0 - 6,75 - 2,5 5,7 8
8 5,0 - 7,5 2) 1,8 1) 3,5 1) 7 8 6,6 - 7,75 - 2,6 6,0 8 5,1 - 7,4 2) 1,5 1) 3,0 1) 6,5 8 6,6 - 7,75 - 2,4 5,6 8
9 - - - - - 7,8 - 8,75 - 2,6 6,0 8 - - - - - 7,8 - 8,75 - 2,3 5,4 7,8
10 - - - - - 7,0 - 7,6 - 2,5 5,8 8 - - - - - 7,0 - 7,6 - 2,2 5,2 7,8

K
B

K
 II

1 0,7 - 0,75 - 5,0 7 8 - - - - - 0,75 - 0,75 - 5,0 7 8 - - - - -
2 1,4 - 1,75 - 5,0 7 8 - - - - - 1,45 - 1,75 - 4,7 7 8 - - - - -
3 1,8 - 2,75 - 5,0 7 8 1,5 - 2,75 - 3,3 6,5 8 2,0 - 2,75 - 4,5 7 8 1,5 - 2,75 - 3,0 6,0 8
4 2,2 - 3,75 - 4,8 7 8 2,0 - 3,75 - 3,1 6,2 8 2,5 - 3,75 - 4,2 7 8 2,0 - 3,75 - 2,7 5,8 8
5 3,0 - 4,75 - 4,5 7 8 3,0 - 4,75 - 2,8 6,2 8 3,0 - 4,75 - 3,8 7 8 3,0 - 4,75 - 2,6 5,7 8
6 3,5 - 5,75 - 4,2 7 8 3,5 - 5,75 - 2,6 5,9 8 3,5 - 5,75 - 3,6 7 8 3,5 - 5,75 - 2,4 5,5 8
7 4,0 - 6,75 - 4,0 7 8 4,0 - 6,75 - 2,5 5,7 8 4,0 - 6,75 - 3,5 7 8 4,0 - 6,75 - 2,3 5,4 7,7
8 5,0 - 7,75 2) - 3,4 1) 7 8 6,6 - 7,75 - 2,2 5,7 7,7 5,0 - 7,75 2) - 3,0 1) 6,5 8 6,6 - 7,75 - 2,1 5,4 7,3
9 - - - - - 7,8 - 8,75 - 2,1 5,6 7,3 - - - - - 7,8 - 8,75 - 2,0 5,3 7,0
10 - - - - - 7,0 - 7,6 - 2,0 5,4 7,0 - - - - - 7,0 - 7,6 - 1,9 5,0 6,7
11 - - - - - 8,0 - 8,8 - 1,9 5,2 6,7 - - - - - 8,0 - 8,8 - 1,8 4,9 6,4
12 - - - - - 9,0 - 10,0 - - 4,7 6,4 - - - - - 9,0 - 10,0 - - 4,5 6,0

200 kg 250 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw
I II-L II I II-L II I II-L II I II-L II

K
B

K
 I

1 0,85 - 0,85 2,7 6,5 8 - - - - 0,85 - 0,85 2,5 6,1 8 - - - -
2 1,8 - 1,85 2,6 6,4 8 - - - - 1,8 - 1,85 2,4 6,0 8 - - - -
3 2,7 - 2,85 2,6 6,2 8 2,1 - 2,85 2,8 6,3 8 2,7 - 2,85 2,4 5,9 8 2,1 - 2,85 2,5 5,7 7,9
4 - - - - 2,85 - 3,85 2,8 6,3 8 - - - - 2,9 - 3,85 2,4 5,6 7,7
5 - - - - 3,6 - 4,85 2,6 5,8 8 - - - - 3,7 - 4,6 2,3 5,5 7,6
6 - - - - 4,3 - 5,2 2,6 5,8 8 - - - - 4,3 - 4,7 2,1 5,3 7,3
7 - - - - 5,2 - 5,2 2,6 5,8 8 - - - - - - - -

K
B

K
 II

-L

1 0,75 - 0,75 2,7 1) 6,1 8 - - - - - - - - - - - -
2 1,7 - 1,75 2,6 1) 6,1 8 - - - - 1,7 - 1,75 2,3 1) 5,8 8 - - - -
3 2,6 - 2,75 2,5 1) 5,9 8 1,9 - 2,75 2,1 4,9 7,2 2,6 - 2,75 2,3 1) 5,8 8 2,0 - 2,75 2,0 4,7 6,9
4 3,3 - 3,75 2,5 1) 5,8 8 2,6 - 3,75 2,0 4,6 6,8 3,4 - 3,75 2,3 1) 5,5 8 2,7 - 3,75 1,9 4,5 6,7
5 4,1 - 4,75 2,4 1) 5,7 8 3,3 - 4,75 2,0 4,6 6,8 4,2 - 4,75 2,2 1) 5,35 8 3,4 - 4,75 1,85 4,3 6,4
6 4,8 - 5,75 2,3 1) 5,6 8 3,8 - 5,75 1,9 4,3 6,3 4,8 - 5,75 2,1 1) 5,2 7,8 3,9 - 5,75 1,8 4,2 6,2
7 5,4 - 6,75 2,3 1) 5,5 8 4,3 - 6,75 1,9 4,3 6,3 5,4 - 6,1 2,0 1) 5,0 7,6 4,5 - 6,75 1,75 4,0 6,0
8 - - - - 6,6 - 7,75 1,9 4,3 6,3 - - - - 6,6 - 7,75 1,7 3,9 5,8
9 - - - - 7,8 - 8,3 1,9 4,3 6,3 - - - - 7,8 - 8,0 1,7 3,9 5,8

10 - - - - 7,0 - 7,6 1,9 4,3 6,3 - - - - 7,2 - 7,6 1,7 3,9 5,8

K
B

K
 II

2 1,7 - 1,75 2,8 1) 5,9 8 - - - - 1,7 - 1,75 2,4 1) 5,8 8 - - - -
3 2,5 - 2,75 2,7 1) 5,6 8 1,8 - 2,75 2,0 4,5 6,7 2,5 - 2,75 2,4 1) 5,6 8 1,85 - 2,75 2,0 3) 4,4 6,5
4 3,2 - 3,75 2,6 1) 5,4 8 2,4 - 3,75 1,9 4,4 6,5 3,2 - 3,75 2,3 1) 5,4 8 2,5 - 3,75 1,9 3) 4,2 6,2
5 3,9 - 4,75 2,5 1) 5,3 8 3,0 - 4,75 1,8 4,2 6,2 3,9 - 4,75 2,2 1) 5,2 8 3,1 - 4,75 1,8 3) 4,0 5,9
6 4,5 - 5,75 2,4 1) 5,2 8 3,5 - 5,75 1,8 4,0 5,8 4,5 - 5,75 2,0 1) 5,0 7,8 3,65 - 5,75 1,7 3) 3,9 5,7
7 5,0 - 6,75 2,3 1) 5,0 7,5 4,0 - 6,75 1,8 3,9 5,7 5,1 - 6,75 2,0 1) 4,9 7,5 4,1 - 6,75 1,7 3) 3,7 5,5
8 5,7 - 7,75 2) 2,0 1) 4,7 7,0 6,6 - 7,75 1,8 3,9 5,7 6,0 - 7,45 2) 1,6 1) 4,0 6,0 6,6 - 7,75 1,7 3) 3,7 5,3
9 - - - - 7,8 - 8,75 1,8 3,9 5,7 - - - - 7,8 - 8,75 1,6 3) 3,7 5,2
10 - - - - 7,0 - 7,6 1,6 3) 3,8 5,6 - - - - 7,0 - 7,6 1,5 3) 3,6 5,0
11 - - - - 8,0 - 8,8 1,6 3) 3,8 5,6 - - - - 8,0 - 8,8 1,5 3) 3,5 5,0
12 - - - - 9,0 - 10,0 - 3,7 5,5 - - - - 9,0 - 10,0 - 3,5 5,0
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Project engineering data for crane installations are 
to be selected from the table below for KBK single 
and double-girder cranes. In individual cases, ex-
act static analysis calculations may lead to different 
results for lKr and lw.

Where there are several cranes on the same 
runway, the end carriages of single-girder 
cranes must always be designed as double or 
quadruple trolleys.
Distances between suspensions lw must be cal-
culated separately. Intermediate lengths for crane 
girders are possible. Data calculated on the basis 
of cranes of standard design for standard compo-
nents and without special attachments.

Check suspension loads!
Cranes according to DIN 15018, tracks accord-
ing to DIN 4132: H1, B3 (H2, B3 on request)

1) Two end carriages on each side of the crane
2) Double trolley unit
3) Quadruple trolley end carriages on each side of 

crane
4) Quadruple trolley unit

C
ra

ne
 g

ird
er

 s
ec

tio
n,

 c
ra

ne
 g

ird
er

 le
ng

th
Se

ct
io

n
I H

T

125 kg 160 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw
100 I II-L II 100 I II-L II 100 I II-L II 100 I II-L II

K
B

K
 1

00

1 0,85-0,85 2) 2,3 1) 4,3 7 8 - - - - - 0,85-0,85 2) 1,5 1) 3,2 7 8 - - - - -
2 1,8 - 1,85 2) 2,3 1) 4,2 7 8 - - - - - 1,8 - 1,85 2) 1,5 1) 3,1 7 8 - - - - -
3 2,5 - 2,6 2) 2,2 1) 4,2 7 8 2,1 - 2,85 2,15 3,9 7 8 - - - - - 2,25 - 2,85 - 3,4 7 8
4 - - - - - 2,9 - 3,6 2,1 3,8 7 8 - - - - - 3,25 - 3,3 - 3,3 7 8
5 - - - - - 3,6 - 3,6 2,0 3,7 7 8 - - - - - - - - - -

K
B

K
 I

1 0,8 - 0,85 2,3 1) 4,3 7 8 - - - - - 0,85 - 0,85 - 3,3 7 8 - - - - -
2 1,75 - 1,85 2,2 1) 4,2 7 8 - - - - - 1,8 - 1,85 - 3,1 7 8 - - - - -
3 2,6 - 2,85 2,2 1) 4,1 7 8 2,0 - 2,85 - 3,6 7 8 2,7 - 2,85 - 3,0 7 8 2,05 - 2,85 - 3,1 6,6 8
4 3,4 - 3,85 2,1 1) 4,0 7 8 2,7 - 3,85 - 3,5 7 8 3,5 - 3,6 - 3,0 7 8 2,8 - 3,85 - 3,0 6,5 8
5 4,2 - 4,6 2,0 1) 3,9 7 8 3,3 - 4,85 - 3,3 7 8 - - - - - 3,5 - 4,85 - 2,9 6,5 8
6 - - - - - 4,5 - 5,85 - 3,2 7 8 - - - - - 4,5 - 5,85 - 2,9 6,5 8
7 - - - - - 5,6 - 6,2 - 3,1 7 8 - - - - - 5,65 - 6,1 - 2,9 6,5 8
8 - - - - - 5,0 - 5,1 - 3,0 6,7 8 - - - - - 5,0 - 5,1 - 2,6 6,0 8
9 - - - - - 6,0 - 6,2 - 2,9 6,7 8 - - - - - 6,0 - 6,15 - 2,6 6,0 8

K
B

K
 II

-L

1 0,75 - 0,75 2,0 1) 3,9 7 8 - - - - - 0,75 - 0,75 - 2,8 6,6 8 - - - - -
2 1,6 - 1,75 2,0 1) 3,9 7 8 - - - - - 1,7 - 1,75 - 2,8 6,6 8 - - - - -
3 2,4 - 2,75 2,0 1) 3,8 7 8 1,8 - 2,75 - 2,6 6,0 8 2,6 - 2,75 - 2,8 6,6 8 1,8 - 2,75 - 2,2 5,2 7,5
4 3,0 - 3,75 2,0 1) 3,8 7 8 2,4 - 3,75 - 2,5 5,7 8 3,3 - 3,75 - 2,7 6,5 8 2,5 - 3,75 - 2,1 4,8 7
5 3,6 - 4,75 2,0 1) 3,7 7 8 3,1 - 4,75 - 2,4 5,5 8 4,0 - 4,75 - 2,6 6,2 8 3,2 - 4,75 - 2,1 4,8 7
6 4,1 - 5,75 1,9 1) 3,6 7 8 3,6 - 5,75 - 2,3 5,3 7,8 4,6 - 5,75 - 2,5 1) 6,0 8 3,7 - 5,75 - 2,0 4,5 6,6
7 4,5 - 6,75 1,8 1) 3,5 6,5 8 4,1 - 6,75 - 2,2 5,1 7,6 5,0 - 6,75 - 2,5 1) 6,0 8 4,2 - 6,75 - 2,0 4,5 6,6
8 5,6 - 7,0 2) - 2,5 1) 6 7,5 6,6 - 7,75 - 2,2 5,1 7,6 6,0 - 6,75 2) - 2,3 1) 5,6 7,5 6,6 - 7,75 - 2,0 4,5 6,6
9 - - - - - 7,8 - 8,75 - 2,1 5,0 7,5 - - - - - 7,8 - 8,75 - 2,0 4,5 6,6
10 - - - - - 7,0 - 7,6 - 2,1 5,0 7,5 - - - - - 7,0 - 7,6 - 2,0 4,5 6,6

K
B

K
 II

1 0,75 - 0,75 - 4,1 7 8 - - - - - 0,75 - 0,75 - 3,4 6,75 8 - - - - -
2 1,6- 1,75 - 3,8 7 8 - - - - - 1,65 - 1,75 - 3,2 6,5 8 - - - - -
3 2,2 - 2,75 - 3,6 7 8 1,6 - 2,75 - 2,5 5,4 8 2,45 - 2,75 - 3,0 1) 6,1 8 1,8 - 2,75 - 2,1 4,8 7,2
4 2,8 - 3,75 - 3,4 7 8 2,2 - 3,75 - 2,4 5,3 8 3,15 - 3,75 - 2,8 1) 5,9 8 2,3 - 3,75 - 2,0 4,6 6,7
5 3,3 - 4,75 - 3,2 7 8 3,0 - 4,75 - 2,4 5,3 7,9 3,75 - 4,75 - 2,7 1) 5,75 8 3,0 - 4,75 - 1,9 4,4 6,5
6 3,7 - 5,75 - 3,0 6,8 8 3,5 - 5,75 - 2,3 5,0 7,4 4,35 - 5,75 - 2,6 1) 5,5 8 3,5 - 5,75 - 1,9 4,2 6,2
7 4,1 - 6,75 - 2,8 6,6 8 4,0 - 6,75 - 2,2 4,8 7,1 4,9 - 6,75 - 2,5 1) 5,4 8 4,0 - 6,75 - 1,8 4,1 6,1
8 5,2 - 7,75 2) - 2,5 1) 6,0 8 6,6 - 7,75 - 2,0 4,8 6,8 5,6 - 7,75 2) - 2,2 1) 5,2 7,5 6,6 - 7,75 - 1,8 4,1 6,1
9 - - - - - 7,8 - 8,75 - 1,9 4,8 6,5 - - - - - 7,8 - 8,75 - 1,8 4,1 6,1
10 - - - - - 7,0 - 7,6 - 1,8 4,5 6,3 - - - - - 7,0 - 7,6 - 1,7 4 5,8
11 - - - - - 8,0 - 8,8 - 1,7 4,5 6,0 - - - - - 8,0 - 8,8 - 1,7 4 5,8
12 - - - - - 9,0 - 10,0 - - 4,4 6,0 - - - - - 9,0 - 10,0 - - 4 5,8

315 kg 400 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw
I II-L II I II-L II I II-L II I II-L II

K
B

K
 I

1 0,75-0,85 2) 2,2 1) 5,3 7 - - - - 0,7 - 0,85 4) 1,8 3) 4 6 - - - -
2 1,65-1,85 2) 2,0 1) 4,8 7 - - - - 1,6 - 1,85 4) 1,8 3) 4 6 - - - -
3 - - - - 2,1 - 2,85 2,1 4,9 7 - - - - 2,15 - 2,85 1,9 3) 4,3 6,2
4 - - - - 3,0 - 3,85 2,0 4,8 7 - - - - 3,1 - 3,65 1,9 3) 4,3 6,2
5 - - - - 3,7 - 4,4 2,0 4,8 7 - - - - - - - -
6 - - - - - - - - - - - - - - - -
7 - - - - - - - - - - - - - - - -

K
B

K
 II

-L

1 - - - - - - - - - - - - - - - -
2 1,75 - 1,75 1,9 3) 4,8 7,2 - - - - 1,75 - 1,75 1,6 3) 4 6,2 - - - -
3 2,7 - 2,75 1,9 3) 4,7 7,1 2,0 - 2,75 1,7 3,9 5,8 2,65 - 2,75 1,5 3) 4 6,1 2,0 - 2,75 1,6 3) 3,5 5,1
4 3,6 - 3,75 1,8 3) 4,5 7 2,8 - 3,75 1,7 3) 3,8 5,6 3,65 - 3,75 1,5 3) 4 6,1 2,8 - 3,75 1,6 3) 3,5 5,1
5 4,4 - 4,75 1,8 3) 4,4 6,7 3,5 - 4,75 1,7 3) 3,6 5,4 4,3 - 4,75 1,5 3) 3,9 5,9 3,6 - 4,75 1,6 3) 3,3 4,9
6 5,1 - 5,6 1,8 3) 4,3 6,4 4,0 - 5,75 1,6 3) 3,5 5,2 - - - - 4,2 - 5,75 1,5 3) 3,2 4,6
7 - - - - 4,6 - 6,75 1,6 3) 3,5 5 - - - - 4,8 - 6,75 1,5 3) 3,2 4,6
8 - - - - 6,6 - 7,5 1,6 3) 3,5 5 - - - - 6,6 - 7 1,5 3) 3,2 4,6
9 - - - - 7,8 - 7,8 1,6 3) 3,5 5 - - - - - - - -
10 - - - - 7,2 - 7,6 1,6 3) 3,5 5 - - - - 7,3 - 7,4 1,5 3) 3,2 4,6

K
B

K
 II

2 1,75 - 1,75 2,0 3) 4,5 7 - - - - 1,75 - 1,75 1,6 3) 3,9 6 - - - -
3 2,6 - 2,75 1,9 3) 4,4 6,7 1,9 - 2,75 1,7 3) 3,9 5,6 2,65 - 2,75 1,6 3) 3,8 5,8 1,9 - 2,75 1,6 3) 3,5 5,1
4 3,4 - 3,75 1,8 3) 4,2 6,6 2,6 - 3,75 1,7 3) 3,6 5,4 3,45 - 3,75 1,5 3) 3,6 5,5 2,7 - 3,75 1,5 3) 3,3 4,7
5 4,15 - 4,75 1,7 3) 4,1 6,3 3,2 - 4,75 1,6 3) 3,5 5,1 4,25 - 4,75 1,5 3) 3,6 5,5 3,3 - 4,75 1,5 3) 3,2 4,5
6 4,85 - 5,75 1,7 3) 4,0 6,2 3,8 - 5,75 1,6 3) 3,4 5 5,0 - 5,75 1,5 3) 3,5 5,3 3,9 - 5,75 1,5 3) 3,2 4,5
7 5,5 - 6,75 1,7 3) 3,9 6 4,3 - 6,75 1,5 3) 3,3 4,8 5,7 - 6,75 1,5 3) 3,5 5,3 4,5 - 6,75 1,5 3) 3,2 4,5
8 6,2 - 6,85 2) 1,5 3) 3,7 1) 5,7 1) 6,6 - 7,75 1,5 3) 3,3 4,8 6,4 - 6,75 2) 1,3 3) 3,3 1) 5,0 1) 6,6 - 7,75 1,5 3) 3,2 4,5
9 - - - - 7,8 - 8,75 1,5 3) 3,3 4,8 - - - - 7,8 - 8,75 1,4 3) 3,1 4,5
10 - - - - 7,0 - 7,6 1,5 3) 3,2 4,6 - - - - 7,0 - 7,6 - 2,9 4,2
11 - - - - 8,0 - 8,8 1,5 3) 3,2 4,6 - - - - 8,0 - 8,8 - 2,9 4,2
12 - - - - - - - - - - - - - - - -
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Selection table for KBK single and double-girder cranes (continued)
C

ra
ne

 g
ird

er
 s

ec
tio

n,
 c

ra
ne

 g
ird

er
 le

ng
th

Se
ct

io
n

I H
T

500 kg 630 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw

I II-L II III I II-L II III I II-L II III I II-L II III

K
B

K
 I 1 0,7 - 0,85 4) 1,553) 3,5 5,4 - - - - - - - - - - - - - - - -

2 1,6 - 1,6 4) 1,5 3) 3,5 5,4 - - - - - - - - - - - - - - - -
3 - - - - - 2,2 - 2,85 1,6 3) 3,7 5,2 - - - - - - - - - - -
4 - - - - - 3,0 - 3,2 1,5 3) 3,6 5,1 - - - - - - - - - - -

K
B

K
 II

-L

1 - - - - - - - - - - 0,6 - 0,75 2) - 2,8 1) 4,3 1) 7,2 - - - - -
2 - - - - - - - - - - 1,6 - 1,75 2) - 2,7 1) 4,2 1) 7 - - - - -
3 2,7 - 2,75 1,5 3) 3,4 5,3 8 2,1 - 2,75 1,5 3) 3,2 4,7 7,8 2,6 - 2,75 2) - 2,7 1) 4,2 1) 7 2,2 - 2,75 - 2,8 4,1 7,2
4 3,6 - 3,7 1,5 3) 3,3 5,2 8 2,9 - 3,75 1,453) 3,1 4,6 7,7 3,4 - 3,4 2) - 2,7 1) 4,2 1) 6,8 3,0 - 3,75 - 2,8 4,0 7,0
5 - - - - - 3,7 - 4,75 1,4 3) 3,1 4,5 7,6 - - - - - 3,8 - 4,75 - 2,7 3,9 6,8
6 - - - - - 4,4 - 5,75 1,4 3) 3,0 4,4 7,5 - - - - - 4,5 - 5,75 - 2,6 3,8 6,6
7 - - - - - 5,1 - 6,5 1,3 3) 2,9 4,3 7,4 - - - - - 5,2 - 5,8 - 2,5 3,7 6,5

K
B

K
 II

1 - - - - - - - - - - 0,6 - 0,75 2) - 2,8 1) 4,2 1) 7,1 - - - - -
2 1,75 - 1,75 1,5 3) 3,4 5,4 8 - - - - - 1,6 - 1,75 2) - 2,7 1) 4,1 1) 7,0 - - - - -
3 2,65 - 2,75 1,5 3) 3,35 5,3 8 2,0 - 2,75 1,4 3) 3,1 4,6 7,7 2,5 - 2,75 2) - 2,7 1) 4,1 1) 6,9 2,1 - 2,75 - 2,7 3,9 6,8
4 3,5 - 3,75 1,453) 3,3 5,2 8 2,8 - 3,75 1,4 3) 3,0 4,5 7,6 3,4 - 3,75 2) - 2,6 1) 4,0 1) 6,8 2,9 - 3,75 - 2,6 3,8 6,6
5 4,3 - 4,75 1,4 3) 3,251) 5,0 1) 8 3,5 - 4,75 1,3 3) 2,9 4,3 7,4 4,3 - 4,75 2) - 2,5 1) 3,9 1) 6,7 3,6 - 4,75 - 2,5 3,6 6,5
6 5,1 - 5,75 - 3,2 1) 5,0 1) 8 4,2 - 5,75 - 2,8 4,3 7,4 5,0 - 5,0 2) - 2,5 1) 3,9 1) 6,6 4,3 - 5,75 - 2,4 3,6 6,2
7 5,8 - 6,0 - 3,1 1) 5,0 1) 8 4,8 - 6,75 - 2,7 4,2 7,3 - - - - - 4,9 - 6,75 - 2,4 3,5 6,2
8 - - - - - 6,6 - 7,75 - 2,7 4,1 7,2 - - - - - 6,6 - 7,75 - 2,4 3,5 6,2
9 - - - - - 7,8 - 8,5 - 2,7 4,0 7,0 - - - - - 7,8 - 8,2 - 2,4 3,5 6,2
10 - - - - - 7,0 - 7,6 - 2,6 3,9 6,9 - - - - - 7,0 - 7,6 - 2,3 3,3 5,9
11 - - - - - 8,0 - 8,5 - 2,6 3,8 6,7 - - - - - 8,0 - 8,2 - 2,3 3,3 5,9

K
B

K
 II

-T

4 - - - - - - - - - - - - - - - - - - - -
5 - - - - - - - - - - - - - - - - - - - -
6 - - - - - - - - - - 5,0 - 5,75 2) - 2,451) 3,7 1) 6,5 - - - - -
7 5,8 - 6,75 2) - 3,1 1) 4,7 1) 7,5 - - - - - 5,8 - 6,75 2) - 2,4 1) 3,6 1) 6,3 - - - - -
8 - - - - - - - - - - - - - - - 7,0 - 7,75 - 2,3 3,5 6,0
9 - - - - - - - - - - - - - - - 8,0 - 8,75 - 2,3 3,5 6,0

K
B

K
 II

I

4 - - - - - - - - - - 3,45 - 3,7 - - 3,7 1) 6,4 - - - - -
5 4,0 - 4,7 - - 4,3 1) 7,4 - - - - - 4,25 - 4,7 - - 3,7 1) 6,3 - - - - -
6 4,75 - 5,7 - - 4,2 1) 7,3 - - - - - 5,05 - 5,7 - - 3,5 1) 6,2 - - - - -
7 5,4 - 6,7 - - 4,1 1) 7,2 - - - - - 5,8 - 6,7 - - 3,5 1) 6,1 5,0 - 6,7 - - 2,6 3) 5,4
8 6,05 - 7,7 - - 4,0 1) 7,1 - - - - - 6,4 - 7,7 - - 3,4 1) 6,0 5,6 - 7,7 - - 2,6 3) 5,4
9 6,7 - 8,4 - - 3,9 1) 7,0 6,2 - 8,7 - - 3,4 5,6 6,8 - 8,4 - - 3,3 1) 5,8 6,2 - 8,7 - - 2,6 3) 5,0
10 - - - - - 6,2 - 9,7 - - 3,4 5,6 - - - - - 6,2 - 9,7 - - 2,6 3) 4,7
11 - - - - - 6,2 - 10,7 - - 3,2 5,5 - - - - - 6,6 - 10,7 - - 2,6 3) 4,6
12 - - - - - 7,2 - 11,0 - - 3,1 5,3 - - - - - 7,6 - 10,7 - - 2,5 3) 4,5
13 - - - - - 8,2 - 11,0 3,1 5,2 - - - - - 8,6 - 10,7 - - 2,5 3) 4,5
14 - - - - - 9,2 - 11,0 - - 3,0 5,1 - - - - - 9,6 - 10,7 - - 2,5 3) 4,5

1250 kg 1600 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw

I II-L II 6) III I II-L II III 5) I II-L II 6) III 5) I II-L II III 5)

K
B

K
 II

2 - - - - - 1,1 - 1,75 - - 2,5 3) 4,5 - - - - - 1,2 - 1,75 - - 1,2 3) 3,7
3 - - - - - 2,1 - 2,75 - - 2,5 3) 4,5 - - - - - 2,1 - 2,75 - - 1,1 3) 3,7
4 - - - - - 3,0 - 3,75 - - 2,4 3) 4,4 - - - - - 3,0 - 3,75 - - 1,1 3) 3,7
5 - - - - - 3,8 - 4,75 - - 2,0 3) 4,3 - - - - - 3,9 - 4,6 - - 1,1 3) 3,5
6 - - - - - 4,7 - 5,2 - - 2,0 3) 4,3 - - - - - - - - - -

K
B

K
 II

-T

5 - - - - - 4,0 - 4,75 - - 1,2 3) 3,7 - - - - - 4,0 - 4,75 - - 0,7 3) 3,5
6 - - - - - 5,0 - 5,75 - - 1,2 3) 3,7 - - - - - 5,0 - 5,75 - - 0,7 3) 3,5
7 - - - - - 6,0 - 6,75 - - 1,2 3) 3,7 - - - - - 6,0 - 6,75 - - 0,7 3) 3,5
8 - - - - - 7,0 - 7,75 - - 1,2 3) 3,7 - - - - - 7,0 - 7,5 - - 0,7 3) 3,3
9 - - - - - 8,0 - 8,6 - - 1,2 3) 3,7 - - - - - - - - - -

K
B

K
 II

I

2 - - - - - - - - - - - - - - - - - - - -
3 2,3 - 2,7 2) - - 2,3 3) 4,3 - - - - - 2,3 - 2,7 2) - - 1,2 3) 3,8 1) - - - - -
4 3,2 - 3,7 2) - - 2,3 3) 4,3 - - - - - 3,2 - 3,7 2) - - 1,2 3) 3,7 1) - - - - -
5 4,1 - 4,7 2) - - 2,3 3) 4,2 3,8 - 4,7 - - 0,7 3) 3,7 4,1 - 4,3 2) - - 1,2 3) 3,7 1) 3,9 - 4,7 - - 0,653) 3,5
6 5,0 - 5,5 2) - - 2,3 3) 4,2 4,5 - 5,7 - - 0,7 3) 3,7 - - - - - 4,6 - 5,7 - - 0,653) 3,5
7 - - - - - 5,2 - 6,7 - - 0,7 3) 3,7 - - - - - 5,4 - 6,7 - - 0,653) 3,4
8 - - - - - 5,9 - 7,7 - - 0,7 3) 3,6 - - - - - 6,1 - 7,7 - - 0,653) 3,3
9 - - - - - 6,6 - 8,7 - - 0,7 3) 3,6 - - - - - 6,8 - 7,7 - - 0,653) 3,3
10 - - - - - 7,1 - 8,8 - - 0,7 3) 3,6 - - - - - 7,3 - 7,7 - - 0,6 3) 3,3
11 - - - - - 7,7 - 8,8 - - 0,7 3) 3,6 - - - - - - - - - -
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1) Two end carriages on each side of the crane
2) Double trolley unit
3) Quadruple trolley end carriages on each side of 

crane
4) Quadruple trolley unit
5) Suspension fi tting, KBK III/M20
6) Crane suspension eye, KBK III 

(Note: traverse width)

C
ra

ne
 g

ird
er

 s
ec

tio
n,

 c
ra

ne
 g

ird
er

 le
ng

th
Se

ct
io

n
I H

T

800 kg 1000 kg
Single-girder crane Double-girder crane Single-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw

II-L II III II-L II III II-L II III II-L II III

K
B

K
 I 1 - - - - - - - - - - - - - - - -

2 - - - - - - - - - - - - - - - -
3 - - - - - - - - - - - - - - - -
4 - - - - - - - - - - - - - - - -

K
B

K
 II

-L

1 0,7 - 0,7 2) 2,4 1) 3,6 1) 6,2 - - - - 0,6 - 0,75 2) 2,2 1) 3,3 1) 5,8 - - - -
2 1,7 - 1,75 2) 2,3 1) 3,4 1) 6,0 - - - - 1,6 - 1,75 2) 2,1 1) 3,2 1) 5,6 - - - -
3 2,6 - 2,7 2) 2,2 1) 3,4 1) 6,0 2,2 - 2,75 2,4 3,6 6,2 - - - - 2,4 - 2,75 2,2 3,2 5,5
4 - - - - 3,0 - 3,75 2,3 3,5 6,0 - - - - 3,6 - 3,75 2,2 3,2 5,5
5 - - - - 3,8 - 4,75 2,3 3,4 5,9 - - - - 3,8 - 4,5 2,0 3) 2,9 3) 5,2
6 - - - - 4,5 - 5,2 2,3 3,3 5,8 - - - - - - - -
7 - - - - - - - - - - - - - - - -

K
B

K
 II

1 0,6 - 0,75 2) 2,3 1) 3,4 1) 6,0 - - - - 0,6 - 0,75 2) 2,0 1) 3,1 1) 5,25 - - - -
2 1,6 - 1,75 2) 2,2 1) 3,4 1) 6,0 - - - - 1,6 - 1,75 2) 2,0 1) 3,1 1) 5,25 - - - -
3 2,65-2,75 2) 2,2 1) 3,3 1) 5,8 2,1 - 2,75 2,3 3,4 6,0 2,5 - 2,75 2) 2,0 1) 3,1 1) 5,25 2,3 - 2,75 2,2 3,1 5,4
4 3,45-3,75 2) 2,2 1) 3,3 1) 5,7 2,9 - 3,75 2,3 3,3 5,8 3,4 - 3,5 2) 2,0 1) 3,1 1) 5,25 3,5 - 3,75 2,2 3,0 5,2
5 - - - - 3,6 - 4,75 2,2 3,2 5,7 - - - - 3,8 - 4,75 2,0 3) 3,0 3) 5,2
6 - - - - 4,4 - 5,75 2,1 3) 3,1 3) 5,5 - - - - 4,8 - 5,75 2,0 3) 3,0 3) 5,2
7 - - - - 5,1 - 6,75 2,1 3) 3,1 3) 5,5 - - - - 5,6 - 6,2 1,9 3) 3,0 3) 5,2
8 - - - - 6,7 - 7,2 2,1 3) 3,1 3) 5,5 - - - - - - - -
9 - - - - - - - - - - - - - - - -
10 - - - - - - - - - - - - - - - -
11 - - - - - - - - - - - - - - - -

K
B

K
 II

-T

4 - - - - - - - - 3,4 - 3,75 2) 1,8 1) 3,0 1) 5,1 - - - -
5 4,25-4,75 2) 2,0 1) 3,2 1) 5,6 - - - - 4,4 - 4,75 2) 1,8 1) 3,0 1) 5,1 - - - -
6 5,0 - 5,75 2) 2,0 1) 3,1 1) 5,5 - - - - 5,5 - 5,75 2) 1,7 3) 3,0 3) 5,1 - - - -
7 5,8 - 6,75 2) 2,0 1) 3,0 1) 5,4 - - - - 5,9 - 6,5 2) 1,7 3) 2,7 3) 5,0 6,0 - 6,75 - 2,8 3) 4,7
8 - - - - 7,0 - 7,75 2,0 3) 3,0 3) 5,5 - - - - 7,0 - 7,75 - 2,8 3) 4,7
9 - - - - 8,0 - 8,75 2,0 3) 3,0 3) 5,5 - - - - 8,0 - 8,75 - 2,7 3) 4,5

K
B

K
 II

I

4 3,6 - 3,7 - 3,0 1) 5,5 - - - - 3,45 - 3,7 - 3,0 3) 5,1 - - - -
5 4,4 - 4,7 - 3,0 1) 5,4 - - - - 4,3 - 4,7 - 2,9 3) 5,0 - - - -
6 5,2 - 5,7 - 2,9 1) 5,3 - - - - 5,2 - 5,7 - 2,7 3) 5,0 - - - -
7 6,0 - 6,7 - 2,9 1) 5,2 5,0 - 6,7 - 2,6 3) 4,6 6,0 - 6,3 - - 5,0 5,0 - 6,7 - 2,6 3) 4,5 5)

8 6,65 - 7,4 - 2,9 1) 5,2 5,6 - 7,7 - 2,6 3) 4,6 - - - - 5,6 - 7,7 - 2,5 3) 4,4 5)

9 - - - - 6,2 - 8,7 - 2,6 3) 4,6 - - - - 6,2 - 8,7 - 2,5 3) 4,3 5)

10 - - - - 6,5 - 9,7 - 2,5 3) 4,5 5) - - - - 6,8 - 9,1 - 1,5 3) 4,2 5)

11 - - - - 7,0 - 10,0 - 2,0 3) 4,4 5) - - - - 7,4 - 9,1 - 1,5 3) 4,1 5)

12 - - - - 8,0 - 10,0 - 1,5 3) 4,3 5) - - - - 8,4 - 9,1 - 1,0 3) 3,8 5)

13 - - - - 9,0 - 10,0 1,5 3) 4,2 5) - - - - 8,9 - 9,1 - 0,8 3) 3,8 5)

14 - - - - 10,0 - 10,0 - 1,5 3) 4,2 5) - - - - - - - -

2000 kg 2500 kg 3200 kg
Single-girder crane Double-girder crane Double-girder crane Double-girder crane

lKr lw lKr lw lKr lw lKr lw

II 6) III II III 5) II III 5) II III 5)

K
B

K
 II

2 - - - 1,2 - 1,75 0,653) 3,2 - - - - - -
3 - - - 2,1 - 2,75 0,653) 3,2 - - - - - -
4 - - - 3,0 - 3,65 0,653) 3,2 - - - - - -
5 - - - - - - - - - - - -
6 - - - - - - - - - - - -

K
B

K
 II

-T

5 - - - 4,0 - 4,75 0,653) 3,0 - - - - - -
6 - - - 5,0 - 5,75 0,653) 3,0 - - - - - -
7 - - - 6,0 - 6,75 0,653) 3,0 - - - - - -
8 - - - - - - - - - - - -
9 - - - - - - - - - - - -

K
B

K
 II

I

2 1,3 - 1,7 2) 1,0 3) 3,2 1) - - - 1,2 - 1,7 - 1,4 3) 1,2 - 1,7 - 1,3 3)

3 2,3 - 2,7 2) 1,0 3) 3,2 1) - - - 2,2 - 2,7 - 1,4 3) 2,1 - 2,7 - 1,3 3)

4 3,2 - 3,6 2) 1,0 3) 3,2 1) 3,0 - 3,7 - 1,5 3,1 - 3,7 - 1,3 3) 3,1 - 3,7 - 1,3 3)

5 - - - 3,9 - 4,7 - 1,5 3,9 - 4,7 - 1,3 3) 4,0 - 4,2 - 1,3 3)

6 - - - 4,8 - 5,7 - 1,5 4,8 - 5,4 - 1,3 3) - - -
7 - - - 5,8 - 6,6 - 1,5 - - - - - -
8 - - - 6,2 - 6,6 - 1,5 - - - - - -
9 - - - - - - - - - - - -
10 - - - - - - - - - - - -
11 - - - - - - - - - - - -
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 3.10 Structural dimensions for monorail tracks and cranes

Suspension monorail

42629344.eps

Structural dimension c = Hoist headroom dimension

The lifting height of double-girder cranes is higher than that of single-girder cranes, 
since the hoist is mounted between the two crane girders.

1) Calculation based on individual components 
necessary

2) This also applies to rigid crane traverses
3) Rigid crane traverses +20

For lw, lKr, lHT, see diagram in section 3.2 and selection tables (section 3.8/3.9)
u, st, lan according to design layout and individual dimensions of components

Single-girder crane Double-girder crane

Structural dimension h2 mm (suspension from I-beam superstructures with upper suspension bracket)
KBK Short suspension fi tting Length of suspension rod for spring clip

w/o height adjustment with spring clip 80 100 300 600 1000 3000
100 60 100 155

-
375 675 1075

-
I 55 95 150 370 670 1070
II, II-L 110 140

-
220 420 720 1120 3120

III - 120 200 400 700 1100 3100
III / M20 - - 200 400 700 1100 -

Structural dimension h mm (to top edge of pin)
Cranes and monorail tracks

KBK 100 I II-L II II, 2000 kg II, DC III, DC III III, 3,2 t

Ho
ist

 tr
ol

le
ys single 41 38 35

- - -
35

-double 51 48 50 118
quadruple - 100 - -
double-girder crab frame -100 -105 -150 -190 -180 -180 -230 -215 -212

Structural dimension h3 mm 
Cranes Monorail tracks

KBK runway 100 I II-L II III KBK
KBK crane girder 100 I II-L 100 I II-L II 100 I II-L II 100 I II-L II III II-L II III 100 I II-L II III

Tr
ol

le
ys single 242 272 337 272 302 367 397 320 350 415 445 350 380 445 2) 475 2) 541 3) 511 3) 541 3) 612 3)

65 100 150 180 246double 252 282 347 282 312 377 407 335 365 430 460 365 395 460 2) 490 2) 556 1)

quadruple - - 375 440 470 - - 1) 1)
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A monorail track, lifting load 1000 kg, is to be fi tted into the building layout shown 
above.
The track can be suspended from the IPE 300 superstructure. The beams are 
spaced 5 m apart and at a height of 6 m from lower edge of beam to fl oor. Special 
requirements include a lifting height of 5 m. The control pendant is suspended from 
the trolley, load to be lifted electrically.
1.1 Load K on the track girder
Weight on hook including load handling attachment 1000 kg
Weight of hoist DC-Pro 10 48 kg
Weight of trolley including DRF 200 (KBK III) 44,2 kg
 Ktot = 1092,2 kg

1.2 Spacing of supports lw as per diagram
For the value of Ktot= 1092,2 kg, the diagram shows a spacing between supports 
of lw = 5,7 m for the KBK III track section.
Selected: lw = 5 m = Distance between roof trusses

1.3 Permissible distance st of joint from suspension fi tting
st min. = 155 mm; st max. = 0,2 x 5 m = 1 m; selected 0,2 m

1.4 Length of track overhang u
For KBK III:
minimum track overhang = 155 mm
maximum track overhang = 200 mm
selected u = 200 mm

1.5 Load GAB on one suspension fi tting
GAB = Ktot + GB x lw x 1,25
 = 1092,2 kg + 28,4 kg/m x 5 m x 1,25 = 1269,7 kg 1700 kg

1.6 Suspension
LE girder to fl oor dimension 6000 mm
– required hook path – 5000 mm
– Dimension c for DC-Pro 10 – 0505 mm
– Dimension h + h3 = 35 + 246 = – 0281 mm
 h2 = 214 mm

Selected: 100 mm suspension rod: h2 = 200 mm
This results in a hook path of 5014 mm; a chain hoist with a hook path of 5 m must 
be ordered.

Suspension monorail

42609444.eps

3.11 Project examples

Solution

Project
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A crane installation for an SWL of 250 kg is to be fi tted inside a building that utilises 
the entire fl oor area as effectively as possible.
The other conditions are practically the same as those in the monorail track exam-
ple.
Crane according to the selection table for KBK single and double-girder cranes. 
Electric travel drives are required for the crane girder. Push travel trolley. KBK II 
double-girder crane girder length 11 m.
Span lKr = 8 – 8,8 m, selected 8,5 m
Distance between supports l w= Distance between roof trusses = 5 m
Load on suspension GAB = Ktot + GB x lw x 1,25;
where Ktot = GH + G3 + 0,8 (G1 + G2)
GH = SWL 250 kg
G1 = 2 x straight sections of 7 m 238 kg
  4 x straight sections of 2 m 136 kg
  2 x internal buffer stops 0,4 kg
  4 x end caps with buffers 2,4 kg
  2 x bracing frames 22 kg
  4 x joint bolt sets 1,6 kg
   400,4 kg
G3 = 1 x DC-Pro 2 hoist 22 kg
  1 x crab frame 19,6 kg
  4 x trolleys 8 kg
   49,6 kg
G2 = 2 x trolley combinations 21,4 kg
  2 x friction wheel travel drives 57 kg
  4 crane girder suspension fi ttings 4,8 kg
  Electrical equipment approx. 10 kg
   93,2 kg
Ktot = 250 kg + 49,6 kg + 0,8 (400,4 kg + 93,2 kg) = 694,48 kg
Thus
GAB = 694,48 kg + 17 kg/m x 5 m x 1,25 = 800,73 kg  1700 kg
Available hook path
LE girder to fl oor dimension 5800 mm
Dimension c for DC-Pro 2 – 0364 mm
Dimension h + 190 mm
Dimension h3 –   475 mm
Dimension h2 with100 mm suspension rod – 0220 mm
 4931 mm
The chain hoist can be ordered with a hook path of 5 m.

Crane installation

42628844.eps

Solution

Project
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KBK 100 KBK I KBK II-L KBK II KBK II-R5 KBK III
42620744.eps

lG special length; KBK 100 min. 120 mm; KBK I min. 150 mm; KBK II-L/II/II-R min. 300 mm; KBK III 
min. 400 mm. Special lengths up to max. standard length possible.

Designation of conductors

 4 Basic components for monorail track, crane runway, 
crane girder

Length lG KBK 100 KBK I KBK II-L KBK II KBK II-R KBK III
Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no.

1000 mm 4,1 984 701 44 6,4 980 224 44 13,2 984 201 44 17 982 224 44 18,2 873 551 44 28,4 850 211 44
2000 mm 8,2 984 702 44 12,8 980 226 44 26,4 984 202 44 34 982 226 44 36,4 873 552 44 54,1 850 212 44
3000 mm 12,3 984 703 44 19,2 980 228 44 39,6 984 203 44 51 982 228 44 54,6 873 553 44 79,8 850 213 44
4000 mm 16,4 984 704 44 25,6 980 230 44 52,8 984 204 44 68 982 230 44 72,8 873 554 44 105,5 850 214 44
5000 mm 20,5 984 705 44 32 980 232 44 66 984 205 44 85 982 232 44 91 873 555 44 131,2 850 215 44
6000 mm 24,6 984 706 44 37,8 980 286 44 79,2 984 206 44 102 982 234 44 109,2 873 556 44 156,9 850 216 44
7000 mm - - 92,4 984 207 44 119 982 236 44 127,4 873 557 44 182,6 850 217 44
8000 mm - - 105,6 984 322 44 132 982 235 44 145,6 873 558 44 208,3 850 218 44

 4.1 Crane and track 
element s

4.1.1 Straight sections (Item 1)

The ends of KBK straight track sections, special cold-rolled profi les are fi tted with 
three or four tube sections for bolting the individual track sections together or for 
fi tting the end cap with buffer.
KBK II-R straight track sections are fi tted with fi ve internal conductors (10 mm² 
cross section, up to 60 A, 500 V) which are enclosed over their entire length. If no 
control functions or zero have to be transmitted, only 4 conductors are connected.
KBK II-R straight sections without protective earth conductor on application. 
KBK III can be fi tted with max. 5 DEL conductors on each side. Both conductor 
systems are CSA approved.

Type of enclosure
IP 23 to DIN 40050. In the KBK II-R model, the centrally arranged, green-yellow 
conductor is the protective earth conductor. In the KBK III version, the protective 
earth conductor is always on one side. Its position in monorail track installations 
must be accurately planned throughout the track system.

1 = L 1 3 = L 3 4  = control
2 = L 2  = PE 5 - 7 (9) = KBK III control cable
For installations including isolating sections or power pick-up guides, the conductor 
arrangement must be shown in the drawing.

Finish: standard version powder-coated, red (RAL 2002)
Special designs, e.g. for outdoor operation, on request.
For distance between supports lw and for the distance st of joint from suspension 
fi tting, see section 3.6.

For KBK II-L monorail tracks, the curved sections, track switches, turntables, drop 
sections and latching devices are of the KBK II type, see adapter joint bolt set in 
section 4.3.

Suspension fi ttings and joints

42621544.eps

Use of KBK II-L
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42622044.eps

Curved track section

42520444.eps

 4.1.2 Curved track sections
 (Item 4)

Finish: standard version powder-coated, red (RAL 2002)
Curved track sections must be supported in the centre by one suspension fi tting; 
one further suspension fi tting must be arranged close to each joint.

Angle Dimensions in mm Weight Part no.
x y [kg]

KBK 100 R = 650
30° 85 325 1,4 984 671 44
60° 325 565 2,8 984 672 44
90° 650 650 4,2 984 673 44

KBK I R = 750
30° 100 375 2,5 980 233 44
60° 375 650 5 980 235 44
90° 750 750 7,5 980 237 44

KBK I R = 1000
30° 135 500 3,5 980 391 44
60° 500 865 6,7 980 392 44
90° 1000 1000 10 980 393 44

KBK II R = 1500

10° 25 260 4,9 982 380 44
15° 50 390 7,1 982 384 44
30° 200 750 13,7 982 388 44
45° 440 1060 20,3 982 392 44
60° 750 1300 26,9 982 396 44
90° 1500 1500 41 982 400 44

KBK II-R R = 1500

10° 25 260 5,2 873 580 44
15° 50 390 7,6 873 584 44
30° 200 750 14,6 873 588 44
45° 440 1060 21,7 873 592 44
60° 750 1300 28,8 873 596 44
90° 1500 1500 43,5 873 578 44

KBK III R = 1500
30° 200 750 21,5 850 388 44
45° 440 1060 31,5 850 392 44
60° 750 1300 41,5 850 396 44

How to support curved track 
sections

Special angles: Intermediate sizes available on 
application.
Special radii (greater than the standard radius) 
are obtained by approximation using curved and 
straight track sections (polygon formation).

KBK 100, I KBK II, II-R, III

Curved track sections are built up in the 
same manner as straight track sec-
tions.
KBK II curved track sections 
are used for KBK II-L installations. 
In such cases, the adapter joint bolt set 
is required, see section 4.3. 
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KBK II-T

1) Middle straight section lG2 according to table for double-girder cranes constructed from assembled 
girders.

KBK II-T profi le sections are used for higher load capacities and larger spans for 
cranes (not tracks). For selection of cranes, see the crane selection table for KBK 
single and double-girder cranes in section 3.9. For double-girder cranes construct-
ed from assembled girders, see section 3.6. KBK II-T straight track sections can 
be combined with other KBK II components. KBK II-T in special lengths and with 
internal conductors (KBK II-T-R) on application.
Finish: red (RAL 2002)

 4.2 KBK II-T crane girder

42621644.eps

Length lG Length lT Weight Part no.
[mm] [mm] [kg]
4000 2000 81 984 221 44
5000 3000 104 984 222 44
6000 4500 131 984 223 44
6000 1) 5400 136 984 224 44
7000 5000 151 984 225 44
7000 1) 6000 157 984 226 44

 4.1.3 Coupling clip, coupling tube 
set

Item Designation Weight Part no. 
[Qty.] [kg]

1a Coupling clip, coupling tube set

KBK 100 30 0,4 984 725 44
KBK I 30 0,7 980 814 44
KBK II-L, II 30 2,4 851 396 44
KBK III 8 1,9 850 374 44
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The joint bolt set for one track joint consists of three or (in the case of KBK III) four 
high-tensile socket head bolts with self-locking nuts. The connection is a positive 
and friction connection. An adapter joint bolt set is used for connecting KBK II-L 
straight sections with KBK II track sections.
For KBK II-R sections, an additional conductor joint set is required for each joint. 
The kit consists of fi ve conductor connectors which are pressure-fi tted to establish 
electrical contact, and one plastic connector ensuring the mechanical connection 
of the conductor enclosures.
Finish: joint bolt set zinc-galvanized, adapter red (RAL 2002)

42621744.eps

Item Designation KBK 100 KBK I KBK II-L, II KBK II-R KBK III
Weight 

[kg]
Part no. Weight

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no.

2
Joint bolt set cpl. 0,05 984 558 44 0,1 980 273 44 0,44 982 273 44 0,44 982 273 44 1,3 850 258 44
Adapter joint bolt set cpl. - - 1,06 984 258 44 - -

3 Conductor joint set cpl. - - - - 873 649 44 -

2

KBK II KBK II-L

3KBK 100: 35
KBK I: 40
KBK II-L, II: 80
KBK III: 100

4.3 Joint bolts
Joint bolt set (item 2)
Conductor connection (item 3)

 Joint bolts Adapter joint bolt set KBK II-R conductor joint set
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Internal buffer stop
KBK 100 KBK I KBK II-L

42620844.eps

The internal buffer stop is fi tted as a means of protection for accumulated cable 
sliders, and in the case of KBK II-L/II for cable trolleys or for limiting crane or hoist 
trolley travel. Drill holes in the top of the track section to secure the internal buffer 
stop.

The KBK III internal buffer stop is fi tted in the lower portion of the section.

If an internal buffer stop (982 120 44) is required in the KBK II-R section, this is 
fi tted inside on the lateral wall of the section.

A buffer is fi tted in both rails of double rail systems and double-girder cranes.

Finish:
KBK 100, KBK I: plastic, black
KBK II-L, KBK II: steel, zinc-galvanized
KBK III: steel, zinc-galvanized, without buffer element (see chapter 14)

 4.4 Internal buffer stop
 (Item 6)

Item Designation KBK 100 KBK I KBK II-L KBK II KBK III
Weight 

[kg]
Part no. Weight

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no.

6 Internal buffer stop 0,04 984 545 44 0,05 980 130 44 0,2 984 355 44 0,2 982 120 44 1,3 850 360 44

KBK II KBK III

KBK II-R
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End cap with buffer

A cap with a buffer is fi tted as a termination for tracks or crane girders. The 
KBK II-R end cap with buffer is fi tted with an additional end cap for the conductors.

End caps must not be approached in normal operation.

Finish:
KBK 100, I, II-L, II, steel, zinc-galvanized
KBK III: steel, red (RAL 2002); without buffer elements (see chapter 14)

 4.5 End cap with buffer
 (Item 7)

Item Designation KBK 100 KBK I KBK II-L KBK II KBK II-R KBK III
Weight 

[kg]
Part no. Weight

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no. Weight 

[kg]
Part no.

7 End cap with 
buffer 0,1 984 540 44 0,1 980 126 44 0,5 984 126 44 0,6 982 126 44 0,7 873 611 44 4,6 850 126 44

42620944.eps

KBK II KBK II-R KBK III

KBK 100 KBK I KBK II-L
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42621044.eps

Power feed end cap

The power feed end cap is used for power supply to the end of a KBK II-R section. 
It consists of a cap with rubber pad and a terminal box with a Pg 29 twist-type ca-
ble entry gland (max. connecting cable conductor cross section 10 mm², fl exible). 
The power feed end cap is supplied preassembled with attached plug connectors 
and connecting cables. Power feed end caps without protective earth conductor 
available on application.
The power feed end cap is CSA approved.

Finish: cap zinc-galvanized, terminal box, red plastic

 4.6 KBK II-R components
Power feed end cap
(Item 8)

Item Designation KBK II-R
Weight Part no.

[kg]
8 Power feed end cap 0,8 873 605 44
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Runway power feed

42621145.eps

The KBK II-R runway power feed section is a straight section, 1000 mm in length, 
fi tted with fi ve conductors and a ready-wired terminal box with a Pg 21 twist-type 
cable entry gland (max. connecting cable conductor cross section 10 mm²). This 
component is used for feeding power to closed-circuit tracks or as an additional 
feed point in the case of long tracks for avoiding an excessive voltage drop. The 
terminal box can be easily mounted on either side, as required. Track switches and 
turntables may also be used as power feed points.
Straight sections up to max. 8 m long are available. The runway power feed sec-
tion has a distance of 500 mm from one end. The total length must be specifi ed in 
the order.
Runway power feed as a curved section on application.
The runway power feed is CSA approved.

Finish: red (RAL 2002)

Runway power feed
(Item 9)

Power pick-up guide

42621244.eps

Where, with push travel trolleys, electrifi cation is required only for the operation 
of electric hoists in certain parts of the KBK installation, power pick-up guides 
are fi tted to the appropriate track sections for easy passage of collector trolleys 
from KBK II to KBK II-R (or vice versa). Power pick-up guides can only be fi tted to 
straight track sections. KBK II or KBK II-R straight sections with ready-mounted 
power pick-up guide and conductors are available on application.
Finish: Black plastic

Power pick-up guide
(Item 10)

Item Designation KBK II-R
Weight Part no.

[kg]
10 Power pick-up guide 0,1 873 650 44

Item Designation KBK II-R
Weight [kg] Part no.

9 Runway power feed
L = 1000 mm 20,1 873 615 44

Lmax = 8000 mm 1,9+18,2 kg/m 517 870 46
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42621444.eps

Current collector trolleys

For reliable current collection, the 5-pole KBK II-R collector trolley is fi tted with two 
sliding carbon contacts mounted on individually spring-loaded double pantographs 
for each conductor. The connecting cable is 2 m long.
Maximum load: 15 A at 100 % CDF.

The collector trolley is guided by two rollers in the track section and runs on four 
plastic wheels mounted on anti-friction bearings which are lubricated for life. The 
traction resistance is approx. 2 kg. A coupling is used for connection to a KBK II 
load trolley.

Important: The 4-pole current collector trolley may only be used in 4-pole (old) 
installations.
Please note
Collector trolleys must always be arranged to run between two trolleys to protect 
them against collisions.
 Current collector trolleys without protective earth conductor available on applica-
tion.

Current collector trolleys
(Item 12)

Designation of the 
phases:
1 = L1
2 = L2

 = PE
3 = L3
4 = control

KBK II ergo current collector 
mounting elements
(Item 12a)

42671244.eps

Current collector mounting elements

Current collector mounting elements are used to connect the current collector trol-
ley to KBK II ergo trolleys, see KBK ergo document 203 309 44.
Finish: galvanized

Item Designation KBK II-R
Weight Part no.

[kg]

12
Current collector trolley

4-pole

1,5

873 684 44
5-pole 873 685 44

Current collector trolley with CSA approval
4-pole 873 977 44
5-pole 873 978 44

Item Designation
Weight Part no.

[kg]
12a Current collector mounting elements 0,1 851 125 44

12a
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Maintenance section

A maintenance section facilitates the fi tting, removal and maintenance of trolleys 
and collector trolleys; it should be incorporated in monorail tracks of considerable 
length or of closed-circuit layout, and in crane runways for more than two electri-
cally powered cranes.
Monorails with several travelling hoists should be provided with a maintenance 
branch track, incorporating a maintenance section, connected to the main track via 
a track switch.
The maintenance sections are CSA approved.

4.7 Maintenance sections
 General

Item Designation KBK II-R
Weight [kg] Part no.

11 Collector trolley maintenance section
L = 1000 mm 19,1 873 665 44
Lmax = 8000 mm 0,9+18,2 kg/m 517 840 46

Collector trolley maintenance 
section
(Item 11)

The 1000 mm long straight track section fi tted with fi ve conductors features a stiff-
ener bar and transparent cover that can be removed to provide access through an 
opening in the track. This makes it possible to replace collector trolleys.
Straight sections up to max. 8 m long are available. The opening has a distance of 
500 mm from one end. The total length must be specifi ed in the order.
Finish: red (RAL 2002)
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Maintenance section with sliding sectionMaintenance section with sliding 
section
(Item 11)

Dimensions in mm Weight Part no.
LG LK LR Max. trolley length [kg]

KBK II
1000 450 676 420 48 711 001 46
2000 800 1026 770 76 711 000 46

KBK II-R
1000 450 676 420 51 705 901 46
2000 800 1026 770 80 705 900 46

Maintenance sections are used for fi tting and removing travel units. The sliding 
section releases rail ends on both sides which can be used as assembly openings. 
Remove the load and disconnect installations featuring KBK II-R from the 
power supply. Maintenance sections can bear loads when closed.
Suitable for: KBK II; II-L with adapter; II-R
Fitting and suspension:
Maintenance sections are fi tted in the same way as normal track sections. Suspen-
sions can be fi tted on either side of the sliding section – suspension dimension h2
min. 140 mm
When short, adjustable suspensions are used, the upper structure must face the 
rail.
Raised, rigid crane traverses (Item 67) collide with this maintenance section, there-
fore this combination is not possible.
Fittings:
KBK II without conductors
KBK II-R with conductors and terminal box – can be used for power feed
Finish: red (RAL 2002)

II-R5 equipment
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Demag Cranes & Components GmbH
Baujahr:
Year of construction / Annee de cônstruction:
Typ:
Type/Type:
Fabrik-Nr:
Serial no./N fabrication:

250 kg

1000 kg
Made in Germany 10014944

KBK, HBK, KBK - AL

Demag Cranes & Components GmbH
Baujahr:
Year of construction / Annee de cônstruction:
Typ:
Type/Type:
Fabrik-Nr:
Serial no./N fabrication:
Made in Germany 10014944

KBK, HBK, KBK - AL

Information
plates

A manufacturer’s plate (in three languages: German, English and French) showing 
the manufacturer, year of construction, KBK type, the serial number and CE confi r-
mation must be fi tted to each crane bridge or electric monorail hoist.
The manufacturer’s plate on the hoist is suffi cient for monorail push travel trol-
leys. Capacity plates must be fi tted to both sides of all crane bridges. Such plates 
must be fi tted to monorail tracks at suitable distances and in such a manner that 
operators can see the permissible load capacity from any operating position. The 
load capacity stated on the hoist and on the crane or suspension monorail must be 
identical.
60 mm high capacity plates should be used for section sizes KBK II and larger.

Intermediate values (load capacity) available on request

Finish:
Manufacturer’s plate of self-adhesive aluminium foil 
Capacity plate and name plate made of self-adhesive PVC foil

42638046.eps

4.8 Information plates
 Manufacturer’s plate (item 14)
 Capacity plate (item 15)
 Demag name plate (item 16)

Item Designation SWL 40 high version 60 high version
[kg] b [mm] Part no. b [mm] Part no.

14 Manufacturer’s plate - 75 980 149 44 - -
15 Capacity plate 50 211 980 150 44 - -

80 211 980 139 44 - -
100 227 980 146 44 - -
125 227 980 140 44 - -
160 227 980 750 44 - -
200 227 980 751 44 - -
250 227 980 141 44 344 850 286 44
315 227 980 752 44 - -
400 227 980 753 44 - -
500 227 980 142 44 344 850 287 44
630 227 980 754 44 344 850 288 44
800 227 980 755 44 344 850 289 44

1000 243 980 143 44 368 850 290 44
1250 - - 368 850 291 44
1500 - - 368 -
1600 - - 368 850 292 44
2000 - - 368 850 293 44
2500 - - 368 850 294 44
3200 - - - On request

16 Name plate - - - 250 850 150 44
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KBK 100 KBK I KBK II, II-R KBK III

 5 Assemblies for suspension monorails

5.1 Track switch
 (Item 20 )
5.1.1 Track switches, dimensions 

and remarks

Item Designation Turning switch Sliding switch
KBK 100 KBK I KBK II KBK II-R KBK III

Weight 
[kg]

Part no. Weight 
[kg]

Part no. Weight 
[kg]

Part no. Weight 
[kg]

Part no. Weight 
[kg]

Part no.

20

RH track switch (fi g.) manually operated 
via pull cord 15

984 620 44
33

980 480 44
97

984 470 44
103

873 952 44
- -

LH track switch 984 630 44 980 490 44 984 475 44 873 953 44

RH track switch (fi g.) electrically operated
w/o control elements - - 100

984 460 44
106

873 950 44
280 See section 

5.1.2LH track switch 984 465 44 873 951 44

Item Designation Sliding switch
KBK II KBK II-R

Weight 
[kg]

Part no. Weight 
[kg]

Part no.

20

RH track switch (fi g.)
manually operated via pull cord - - 103

873 952 44
LH track switch 873 953 44
RH track switch (fi g.) electrically operated

w/o control elements 100
984 319 44

106
873 973 44

LH track switch 984 340 44 873 974 44

Track switch with CSA approval
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Track switches are checked and supplied ready for operation.
All track switches are mechanically secured against the load being dropped.

Control elements and control cable must be ordered separately
(see section 5.1.4).
KBK II track switches are used for KBK II-L installations. In such cases, adapter 
joint bolt sets are required.
Assembling track switch to track switch: For KBK III, special joint bolt sets and 
special suspension brackets are available on application.

Due to the high operating forces, the KBK III track switch is only available as an 
electrically operated unit.

Pay attention to the load capacity of the switch blade if several loads are 
present in one installation.

42622244.eps

Important for project drafting

When drafting projects for KBK II-R and KBK III DEL systems, the continuity of the 
L1, L2, L3 and the control conductors must be ensured.

Important for project drafting

Maximum load on track switches KBK 100 KBK I KBK II KBK II-R KBK III
Maximum load [kg] 200 400 1200 2600
Distributed to 2 travel units with a min. distance of [mm] 210 210 250 800

Finish: red (RAL 2002)
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Track switch with KBK 100 curved connection, radius 650 mm

Track switch with KBK I curved connection, radius 750 mm (radius 1000 mm)

42767144.eps

Radius in track switch 650 mm.
a = l x 0,5
b = l x 0,866
c = l x 0,866
d = l x 0,5
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KBK 100 KBK I KBK II, II-R KBK III

The KBK I track switch is suspended by means of the attached ball head rod with 
spring clip. For KBK 100, KBK II, II-R and KBK III track switches, suspension fi t-
tings are required as for track sections. The suspension rod lengths necessary for 
track switch suspension are identical to those for the other track sections.

It is not possible to use short suspension fi ttings.

Track switch suspension
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KBK III, right track switch KBK III, left track switch

Designation Poles Pos. Part no.

RH track switch with DEL

electrically operated

4
I 878 700 44
II 878 705 44

8
I 878 710 44
II 878 715 44

LH track switch with DEL
4

I 878 720 44
II 878 725 44

8
I 878 730 44
II 878 735 44

 5.1.2 KBK II-R, KBK III-DEL 
integrated conductor line

KBK II-R and KBK III-DEL track switches can be used to supply outgoing tracks 
with power.
They are fi tted with a terminal box to provide the operating voltage. Operating volt-
age: 220 – 550 V, 50 Hz

KBK III-DEL track switches can be fi tted with max. 2 x 4 conductors.
Pay attention to and specify the position of the protective earth conductor.

Design:
4 or 8 conductors
Conductor cross-section 25 mm ²
Position of PE rail in I or II

Equipment included in electrically actuated track switches
Geared motor, end position cut-off by limit switches
Switching time: approx. 3 sec, CDF = 50%
Drive: Worm geared motor
 Part no.: 851 208 44
 Voltage: 380 - 415 V, 50 Hz / 440 - 480 V, 60 Hz
 Drive output: 0,12 kW / 0,14 kW
 Type of enclosure: IP 55
 Insulation class: ISO F
 Rated motor current: 0,51 A
 cos : 0,72
 Filled with oil and lubricated for life

Alternative voltages and pneumatic operation available on application.

KBK III power supply

42769144.eps 42769244.eps

 5.1.3 KBK II, II-R, III drive

7  6  5  4
 II

L3  L2  L1  PE
 I

42628645.eps

I

II

I

II
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Control switch can only be actuated using two hands:
To change the track switch position a switch must be turned to the right or left and 
then the pushbutton must be pressed. Track switch operation is then automatic 
until it is switched off in the end position.
A track switch without an electric track switch monitoring device is not protected 
against incorrect operation. Incorrect operation may cause damage to the track 
switch and trolley.

Single-hand actuation of control switch:
To change the track switch position a rotary switch must be turned to the right or 
left. The monitoring device prevents track switch operation whilst a monorail hoist 
or trolley is located within the track switch zone (prerequisite: trolley electrically 
driven, 5-pole conductor line, contactor control).
Isolating sections must be provided in a control conductor of the outgoing track 
sections for the electric monitoring device.

Without electric monitoring device

With electric monitoring device

Track switch type Design Control Remarks

KBK II
KBK II-R5
KBK III
KBK III-DEL

Motion by means of selector and pushbutton switch w/o 
electric track switch monitoring device (two-handed opera-
tion) with retaining feature

Contactor
control

Preferably used for push-travel trolleys.

Motion by means of selector and pushbutton switch with 
electric track switch monitoring device with retaining feature

Only possible for electrically driven travel units and at 
least 5-pole conductor power supply along the entire track 
length. Special controls are required for track switches 
arranged close together.

Basic control types

 5.1.4 KBK II, II-R, III controls

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1232 of 2457



48 20
29

76
k3

.in
dd

/3
00

10
9

A
ss

em
bl

ie
s

 KBK 100, I   KBK II 600 kg KBK II, II-R 1200 kg (KBK III)

42626344.eps

The turntable comprises a short track section which rotates through 90°. Integrated 
mechanical safety stops prevent trolleys from entering and leaving the turntable 
unintentionally during turning operations.
Any unused branches and dead ends must be closed by fi tting an end cap with 
buffer (see section 4.5). Operation is effected either manually by adjustable pull 
cords, or electrically. In the case of electric operation, the slewing time is approx. 9 
seconds, up to 15 seconds for the largest types, standard version 400 V, 50 Hz.
Other voltages and frequencies available on application.

5.2 Turntable
 (Item 21)
5.2.1 Tur ntables, dimensions and 

remarks

b

f

c

b

f

c

a

a

a

a

b

f

c

a

a

For max. 
trolley length

Trolley com-
binations as 

in section 
7.2.

Max. load a b c f 
(adjustable)

Actuation Weight Part no. Suspension 
as per fi g.

(next page)
[mm] [kg] [mm] [mm] [mm] [mm] [kg]

KBK 100 140 1 100 350 180 125 300 - 680 manual 15 on application 1

KBK I
140 1 300 500 300 225 400 - 1100 manual 21 on application 1
350 2 400 750 500 175 600 - 1300 manual 26 on application 1
890 4 600 1500 1000 340 - electric 125 517 884 46 2

KBK II
170 1 600 500 250 310 600 - 1050 manual 45 982 650 44 3
890 2, 12 1200 1500 1100 405 1300 - 2200 manual 275 982 902 44 4
890 2, 12 1200 1500 1100 390 - electric 300 982 901 44 4

KBK II-R
890 2, 12 1200 1500 1100 405 1300 - 2200 manual 280 873 740 44 4
890 2, 12 1200 1500 1100 390 - electric 305 873 735 44 4
1390 14 1) 1600 2000 1500 400 - electric 500 715 151 46 5

KBK III
750 1, 11 1200 1500 1050 460 - electric 450 715 020 46 (4-pole)

715 022 46 (8-pole) 4

1550 2, 12 2600 2500 1800 545 - electric 1200 on application 6

Turntable with CSA approval
KBK II 890 2, 12 1200 1500 1100 390 - electric 300 873 984 44 4

KBK II-R
890 2, 12 1200 1500 1100 405 1300 - 2200 manual 280 873 740 44 4
890 2, 12 1200 1500 1100 390 - electric 305 873 985 44 4

1) Item 58, load bar C with eKa = 500 mm
2) Only in conjunction with electrical turntable 

monitoring device
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Control system and control cable must be ordered separately.
KBK II turntables are used for KBK II-L installations. In such cases, adapter joint 
bolt sets are required (see section 4.3).
KBK II-R turntables are fi tted with fi ve conductors and can be used as power feed 
points for the adjoining track sections.
The turntable is completely wired and fi tted with a terminal box for connection to 
the power supply.
KBK III turntables can be fi tted with 4 or 8 DEL conductors.
The length of the travelling hoist/trolley combination must be specifi ed before se-
lecting a turntable.
Finish:
Red (RAL 2002), internal part yellow (RAL 1007)
Important for project drafting
When drafting projects for KBK II-R and KBK III DEL systems, the continuity of L1, 
L2, L3 conductors must be ensured.
Turntables must be fi tted in such a way that conductor cross phasing is not pos-
sible when they turn.

1) See section 3.6 for permissible distance 
“st” of joint from suspension fitting

KBK 100 Fig. 1 Suspension on the adjoining track sections close to the bolted joints. 1)

KBK I Fig. 2 Suspension on the incoming and outgoing tracks of the turntable as for track sections.

KBK II / II-R
Fig. 3 Suspension from the ready-fi tted ball-head suspension rod and from the adjoining tracks close to the bolted joints. 1)

Fig. 4 Suspension from the ready-fi tted hinge blocks.
Fig. 5 Suspension from the ready-fi tted fl oor fi xture plates and at the adjoining track sections close to the bolted joints. 1)

KBK III
Fig. 4 Suspension from the ready-fi tted ball-head suspension rod.
Fig. 6 Suspension from the ready-fi tted ball-head suspension rod and from the adjoining tracks close to the bolted joints. 1)

Fig. 1 Fig. 2 Fig. 3

42622344.eps

Fig. 4 Fig. 5 Fig. 6

Turntable suspension
The same suspension rods as those used for the other track sections are required 
for turntable suspension. Reduce suspension rod length by 25 mm for KBK II/II-R 
turntables according to fi gs. 4 and 5.
It is not possible to use short suspension fi ttings.

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1234 of 2457



50 20
29

76
k3

.in
dd

/3
00

10
9

A
ss

em
bl

ie
s

Equipment included in electrically actuated track switches
Geared motor, end position cut-off by limit switches
Switching time: approx. 9 – 15 sec depending on size, CDF = 50%
Drive: Worm geared motor

Part no.: 851 208 44
Voltage: 380 – 415 V, 50 Hz /440 – 480 V, 60 Hz
Drive output: 0,12 kW /0,14 kW
Type of enclosure: IP 55

 Insulation class: ISO F
Rated motor current: 0,51 A

 cos : 0,72
Filled with oil and lubricated for life

Alternative voltages and pneumatic operation available on application.

 5.2.2 KBK II, II-R, III drive
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Special control systems on application.

Control switch can only be actuated using two hands:
To operate the turntable, a pushbutton must be pressed and at the same time ei-
ther the “Straight” or “Across” rotary switch must be turned. Track switch operation 
is automatic until the drive motor is switched off when the end position has been 
reached; the conductors in the turntable rail are disconnected from the supply 
while the turntable is turning.

Important
The turntable is not protected against incorrect operation. Damage may be caused 
to the turntable, travel unit and current collector as a result of incorrect operation.

The electrical turntable monitoring device enables turntable operation only if the 
trolley is either at a safe distance from the turntable or at the centre of the turnta-
ble.
Requirement:
• The trolley is of the electric travel type.
• The trolley is fi tted with a corresponding switch vane to identify its position.
• The track is fi tted with a 5-pole conductor line.
To operate the turntable, a rotary switch must be turned to the “Straight” or 
“Across” position. The electric turntable monitoring device prevents the turntable 
from being turned while a trolley is located within the turntable zone.
Isolating sections must be provided in a control conductor of the outgoing track 
section for the electric monitoring device.

In addition, the following contactor control systems can be provided (control adapt-
ed to meet application requirements on request):
• Initiation of the turning motion from the trolley on the track,
• Trolley travel cut-out on block section tracks unless the turntable has been set 

correctly for clear passage.
Example for ordering
1 x turntable, part no. 982 901 44,
Control system with monitoring, with 6 m control cable,
Operating voltage: 400 V, 50 Hz

With electric turntable monitoring 
device

Without electric turntable monitoring 
device

 5.2.3 KBK II, II-R, III controls
Basic control types

Control Design Remarks

Contactor control Motion by means of selector and pushbutton switch without 
electric turntable monitoring device (two-handed operation) 
with retaining feature.

Preferably used for push-travel trolleys.

Motion by means of selector and pushbutton switch with 
electric turntable monitoring device with retaining feature.

Only possible for electrically driven travel units and at least 
5-pole conductor power supply along the entire track length.
Special controls are required for turntables arranged close 
together.
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40773044.eps

Drop stationTrack diagram

42622644.eps

Drop stations are used where a large number of trolley units without their own 
hoists have to travel to a small number of load depositing or pick-up points in 
monorail installations. The trolley on the drop station is fi xed in a position at the 
centre of the drop section track. A track section (drop section) is lowered from the 
drop station. Locking of the adjacent open track ends is automatic. A trolley held in 
this section can be released by pulling a cord only when the drop section is locked 
in its top position.

Drop stations are selected on the basis of the load data and the trolley unit and/or 
load dimensions. Ensure that all travel unit/load dimensions are identical and that 
the loads are uniformly spaced.
Control is effected by means of direct control.
For further information on KBK 100, I, II drop stations, see technical data sheet 
202 772 44.

5.3 Drop station
 (Item 22)

Non-return stop
Drop station
Stop station
(Separating station)
Trolley unit

Direction of 
circulation, inclined track or step station
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Stop stations must be incorporated in tracks where intermittent trolley travel is 
required, and separating stations where trolleys are accumulated. When actuated, 
the separating station releases one trolley at a time and retains the following trol-
leys. The trolleys are prevented from running backwards by non-return stops. A 
slope of 2 – 3 % should be provided for empty trolleys, and 1,5 – 2 % for loaded 
trolleys when required to run from standstill. Intermediate stop stations are recom-
mended for descending tracks longer than 10 m.
Max. load/trolley in inclined section approx. 200 kg

5.4 Additional compon ents
5.4.1 Stop station and separating 

station

Stop station

42622444.eps 42622544.eps40267744.eps

Non-return stopSeparating station

      Direction of travel Direction of travel Direction of travel

5.4.2 Trolley latch
 (Item 155)

Item Designation KBK I KBK II-L KBK II
Weight Part no. Weight Part no. Weight Part no.

[kg] [kg] [kg]
155 Trolley latch 6,0 715 195 46 6,3 715 205 46 6,4 715 210 46

The lock catches the trolley pin. The extended pin required for this is included in 
the scope of supply.

Finish: galvanized

42769644.eps

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1238 of 2457



54 20
29

76
k3

.in
dd

/3
00

10
9

A
ss

em
bl

ie
s

Latching devices for single-girder 
cranes

42622744.eps

 5.5 Latching devices for 
single-girder cranes

Branch
track latch-
ing device

Crane latching device 
mounted on rigid 
crane traverse

Rigid crane traverse

KBK runway

Rigid crane traverse Crane girder

Crane
runway

Connecting
track

Branch track latch-
ing device

Crane latching device 
mounted on rigid 
crane traverse

40476145.eps

Example: KBK II single-girder latching device, manually operated, with main latching device (actuation) on the connecting 
track

Possible latching arrangements

Crane girder
with latching device on one side

Main latching 
device on the track

Main latching 
device on the crane

Crane girder with latching device on both sides for op-
posite or offset branch tracks

Transfer section with two latching devices for connect-
ing two crane girders on different crane runways (direct 
latching of crane girders to each other is not possible), 
straight section with length lg may be eliminated).

lg
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1) On the opposite side of the crane to the latching device; not applicable in systems with crane latching 
devices on both sides.

2) In the case of latching cranes running on three tracks, additional rigid crane traverses are necessary 
for the centre runway. When KBK II double trolley units are used, rigid crane traverses, 
part no. 984 380 44 must be ordered. The crane latching device is fi tted with suspension plates D, part 
no. 984 022 44.

3) Additional control details necessary (e.g. type and design: control from hoist trolley, from crane or 
stationary). Control system for latching device, crane and hoist trolley on application.

4) Avoid if possible – increased equipment cost for data exchange.

42622944.eps

Latching device selection table Latching device with actuation KBK II KBK II-R KBK III
on crane girder on connecting track Weight Part no. Weight Part no. Weight Part no.

manually oper-
ated

electrically
operated

manually oper-
ated

electrically
operated

[kg] [kg] [kg]

Main crane latching device with 
manual actuation 2) O - - - - - 91 984 007 44 91,5 873 747 44

-

-

Main crane latching device 
with manual actuation and limit 
switch attachment 2)

- O - - - - 92 984 008 44 92,5 873 748 44

Main track latching device with 
manual actuation - - - O - - 68 984 002 44 68,5 873 742 44

Main track latching device with 
manual actuation and limit 
switch attachment 4)

- - - - O - 75 984 006 44 75,5 873 746 44

Main track latching device 
with electrical actuation and 
limit switch attachment 4)

- - - - - O 74 984 001 44 74,5 873 741 44 on applica-
tion

Crane conn. latching device - - - O O O 56 984 004 44 56,7 873 744 44
Main crane latching device 
with electrical actuation and 
limit switch attachment 1) 2)

- - O - - - 97 984 003 44 97,5 873 743 44

- to drawing
Track connecting latching device O O O - - - 52 984 005 44 52,5 873 745 44

Rigid crane traverse E 2) O O O O O O 38 984 012 44 38 984 012 44
Control system for latching de-
vice, crane and hoist trolley3) - O O - O O on application

Long travel h = manual h - q h - q
q = either h or e

e = electrical - e q - e q
Cross travel manual or electric

Latching device with electrical actuation on 
crane girder.

Latching device with manual actuation on con-
necting track.

Latching device with electrical actuation on con-
necting track.

40962946.eps

6 3

4

43
0

245 395

40
0

50
0

6

M

5 7

M

8

Crane
runway Crane runway

Connecting track

Crane runway

h e e

Connect-
ing track

Connecting track Crane girderCrane girderCrane girder

Together with the assemblies of a latching device, the following must be ordered 
for the crane girder:
– Crane girder straight section
– Joint bolts, conductor connection
– End cap with buffer, power feed end cap
– Travel units per crane runway
– Current collector trolleys
– Drives
– Engaging rope for push-travel crane girder

Example: KBK II
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Crane span dimensions
Distance between track suspension 
points (guide values)

SWL KBK II KBK III
[kg] lKr [m] lw [m] lKr [m] lw [m]
250 7,0 7,0 8,0 7,0
315 7,0 7,0 8,0 7,0
400 6,0 6,0 8,0 7,0
500 5,7 6,0 8,0 7,0
630 4,0 4,0 7,0 6,0
800 3,5 3,5 6,5 6,0
1000 3,0 3,0 5,6 5,4
1250 2,5 1,5 4,5 4,5
1600 2,5 1,0 4,0 4,0
2000 2,5 1,0 3,4 3,540963148.eps

KBK single-girder latching systems enable monorail hoists to transfer from crane 
girders to connecting tracks.

• Crane latching device with rigid crane traverse
• Track latching device
• Rigid crane traverse
• Control system

It is not possible to combine different profi le sections, i.e. the same profi le sizes 
must be selected for the crane runway, crane girder and connecting track profi les 
(KBK II and KBK II-R can be combined).
Latching cranes can be easily moved with push-travel trolleys or electric-travel 
drives.
For push-travel latching cranes an engaging rope, for example, must be provided 
for the crane girder, if the crane is to travel also without the hoist.
Latching cranes have rigid crane traverses. They are fi tted direct to the end car-
riages without any crane suspensions. The two travel units for each rigid crane 
traverse must be ordered separately.
It is possible to fi t link bars, spacer bars or buffer fi ttings.
If several latching cranes run on a common crane runway, the rigid crane traverses 
must be fi tted with buffers.
For electric-travel latching cranes, a creep speed not exceeding 7 m/min must be 
provided for travel into the latching device. Push-travel latching cranes must ap-
proach at a correspondingly lower speed. On the latching side, the motor of the 
friction-wheel travel drive must face the centre of the crane girder.
When the crane and track are not latched, both transfer sections are closed by 
means of mechanical locks. The locking system of the latching device is a safety 
system and must not be approached in normal operation.

Assemblies of a latching device

ls1 lS2

[mm] [mm]
KBK II 130 235
KBK III 60 300

Positions of the mechanical locks

42767544.eps

Description
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Latching device operating principle 1. Unlatched
 The crane girder travels past the branch tracks without any contact. The travel-

ling hoist is secured against leaving the crane girder or branch track by means 
of automatic, mechanical locks.

2. Positioned
 If the unit is to be latched, the latching actuator is set to “Positioned”. The crane 

girder travels into the latching device at reduced speed and is held. Transfer of 
the travelling hoist is still blocked by the safety locks.

3. Latched
 When the positioning process has been completed, the latching drive is further 

actuated beyond the Positioned setting, which positively opens the safety locks. 
The trolley can transfer to the adjacent track.

Overhang

U [mm]
KBK II 220
KBK III 15440963545.eps

Observe clearance (min. 100 mm) 
outside the latching area.

On the latching side, track suspension fi ttings (a) must be provided for the crane 
track at two points 500 mm to the left and right of the centre of the branch track. 
Further suspension fi ttings must be provided at the permissible suspension dis-
tance. Suspension rod length min. 100 mm.
The crane runway suspension fi ttings in the latching area (a) and the fi rst suspen-
sion of the branch track (b) must share the same superstructure level (clearance 
for latching device actuation).
The fi rst suspension fi tting of the branch track is fi tted to track latching device 
(b) with suspension rod length h1(b) to the ball socket which is already fi tted. The 
other track suspension fi ttings for branch track (c) must be fi tted at the permissible 
suspension distance with suspension rod length h1(c). The suspension rod lengths 
must be as for the crane runway when the support superstructure is at the same 
level.
Only one track latching device suspension fi tting (b) is required if two track latching 
devices are bolted together. The short suspension fi tting cannot be used.

Suspension of the latching device

40963746.eps

lv [mm] h1(b) h1(c)

KBK II 500 h1 + 80 1) h1 + 295 1)

KBK III 350 h1 1) h1 + 390 1)

1) Suspension rod length h1 of the crane runway

Further information for project drafting

KBK II
KBK II latching device components already include short straight sections, see 
sketch. Pay attention to the lengths and the additional joints.
KBK II double-girder crane latching device on request.

KBK III
KBK III latching device components are clamped to the profi le sections.
For KBK III only the combination of main track latching device and connecting 
crane latching device with electrical actuation is available.
Long and cross travel is possible as push-travel or electric travel.
A double trolley with dimension eKa = 800 mm must be used for loads  1250 kg.

40963147.eps

KBK II
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6 Track suspension

 6.1 Remarks and overview The examples shown on the following pages are only some of the many combina-
tions possible by using standard series-manufactured suspension fi ttings.
KBK suspensions are generally designed to permit pendulation.

The owner is responsible for verifi cation of superstructure/support structure.

Particularly low suspension heights are achieved by using short suspension ar-
rangements.

Suspension from inclined steelwork is also possible.

When determining the suspension rod length for KBK II-L installations fi tted with 
KBK II curved track sections, track switches, turntables, drop sections and latching 
devices, the difference in length of 30 mm resulting from the different track section 
heights must be considered.

On long suspension arrangements, with suspension rod lengths from approx. 
600 mm upwards, undesirable pendulation of the track may occur. (This may al-
ready occur in small installations and when electric drives are used with short sus-
pensions). This can be limited by fi tting transverse and longitudinal stiffeners.
Stiffeners are also necessary for gravity tracks ahead of curves, for stop stations 
and drop sections, on tracks connected to track switches and turntables and spe-
cially in installations where drives are used.
It is recommended that for monorails and crane tracks, transverse stiffeners be 
provided approx. every 15 m for KBK 100, I and approx. every 20 m for KBK II-L, 
II, III. One stiffener is usually suffi cient in the longitudinal direction. All crane run-
ways must be provided with stiffeners.
Transverse and longitudinal stiffeners are of V-type design. In individual cases (see 
Stiffeners section), single lateral stiffeners are suffi cient to restrict undesirable track 
swing. Pairs of stiffeners have to be fi tted on one side to avoid pressure in the 
sloping stiffener.

V-type suspension fi ttings may also replace missing suspension points in vertical 
suspension arrangements. Max. vertical dimension as for vertical suspension ar-
rangements

Supporting structure

KBK II-L monorail tracks

Sloping steel superstructure

Short suspension fi tting

Stiffeners

V-type suspensions

Examples

42673146.eps

Thread Load capacity 1) Suspension dimension h2 h1

Rigid short suspension Adjustable short suspension Suspension with suspension rod Max. suspension rod length
[kg] [mm] [mm] 80/100 mm [m]

KBK 100 M10 400 60 100 ± 4 155 ± 9 1
KBK I M10 750 60 95 ± 4 150 ± 9 2
KBK II/M10 M10 750 - 105 ± 4 165 ± 9 2
KBK II-L M16 x 1,5 1400 110 140 ± 7 220 ± 14 3
KBK II M16 x 1,5 1700 110 140 ± 7 220 ± 14 3
KBK III M16 x 1,5 1700 - 120 ± 7 200 ± 14 3
KBK III/M20 M20 x 1,5 2600 - - 200 ± 14 1
1) Static or alternating load

Load capacity, dimensions for suspension from I-beam superstructures, height compensation

 Short Short, adjustable Standard
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42673746.eps

on anchor bolts from U-bolt from brackets

 with fl oor plate drilled on wood

42673145.eps

 Lateral stiffener Lateral stiffener V-type stiffener Sloping stiffener

 V-type suspension fi tting Sloping V-type suspension Sloping suspension

Examples
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 6.2 Vertical suspension on 
I-beams

6.2.1 I-beam assignment

 6.2.2 Suspension with suspension 
rod

1) Max. girder gradient ± 1,5°

42623144.eps

41
40
43
42

26
25
43
40

41
40
43
42

26
25
43
40

41
40
43
42

26
25
43
40

1) 1) 1)

2 off each,
Distance 120 mm

Section category Suitable for profi le sections
I IPE HE-B (IPB)

KBK 100, I, KBK II/M10
Upper suspension bracket A 140 - 260 120 - 270 100 - 140
Upper suspension bracket B - 220 - 450 120 - 200

KBK II-L, II, KBK III
Upper suspension bracket A 140 - 320 140 - 270 100 - 120
Upper suspension bracket B 220 - 450 180 - 500 100 - 200

KBK III/M20 Upper suspension bracket B 220 - 450 180 - 500 100 - 200

h2 m n w x z
KBK 100 75 + h1 ±9 M10 60 60 65 25
KBK I 70 + h1 ±9 M10 60 60 60 20
KBK II-L 120 + h1 ±14 M16 x 1,5 80 95 90 30
KBK II 120 + h1 ±14 M16 x 1,5 80 95 90 30
KBK III 100 + h1 ±14 M16 x 1,5 105 95 70 25
KBK III/M20 100 + h1 ±14 M20 x 1,5 105 90 75 25

Section category Dimensions in mm
a f c d

KBK 100, I, KBK II/M10
Upper suspension bracket A 205 66 - 142

70
27

Upper suspension bracket B 270 110 - 210 23

KBK II-L, II, KBK III
Upper suspension bracket A 221 71 - 139 72 37
Upper suspension bracket B 290 100 - 208 76 36

KBK III/M20 Upper suspension bracket B 290 96 - 208 230 20

 Dimension C KBK 100, I, II-L, II KBK III KBK III/M20, 2600 kg:

Upper suspension bracket A can be used on roof structures and steel profi le sec-
tions; upper suspension bracket B (ends project beyond bearing surface) is only 
suitable for steel profi le sections.
The special clamp design ensures that the bolt of the clamp is always vertical re-
gardless of the beam fl ange thickness.

Upper suspension bracket S and upper suspension clamp S for steel sections 
with larger fl ange widths for various fl ange thicknesses, see technical data sheet 
203 072 44.

Higher fl ange bending stresses may occur, for example, when used on 
HE-A beams.
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Complete suspension fi ttings, pre-assembled

Item Suspension fi tting, vertical Weight Part no. KBK 100 KBK I Weight Part no. KBK II-L, 
KBK II

KBK III/
M16

Weight Part no. KBK III/
M20

Qty/susp. Qty/susp. Qty/susp. Qty/susp. Qty/susp.kg/unit kg/unit kg/unit

25
Upper suspension bracket A 0,65 980 302 44

1 1
1,20 982 302 44

1 1
- - -

Upper suspension bracket/plate B 0,85 980 304 44 2,40 982 304 44 12,9 850 304 44 1
26 Upper suspension clamp 0,45 980 326 44 2 2 1,00 982 326 44 2 2 - 4 off incl. -
40 Ball head suspension rod 0,08 980 333 44 2 2 0,15 982 333 44 2 2 0,33 850 343 44 2

41

Suspension rod h1 = 80 mm 0,07 980 346 44

1 1

- - - - - - -
Suspension rod h1 = 100 mm - - 0,22 982 446 44

1 1

0,21 850 346 44

1
Suspension rod h1 = 300 mm 0,18 980 347 44 0,53 982 447 44 0,63 850 347 44
Suspension rod h1 = 600 mm 0,33 980 348 44 1,01 982 448 44 1,25 850 348 44
Suspension rod h1 = 1000 mm 0,53 980 349 44 1,64 982 449 44 2,08 850 349 44
Suspension rod h1 = 3000 mm - - - - 4,80 982 445 44 - - -

42
Track suspension clamp 0,30 984 550 44 1 - 0,80 982 260 44 1 - - - -
Track suspension clamp 0,20 980 260 44 - 1 2,85 850 260 44 - 1 - - -
Track suspension clamp (2600) - - - - - - - - 2,9 850 280 44 1

43 Spring clip 0,01 342 200 99 2 2 0,02 342 201 99 2 2 0,04 342 202 99 2

Item Designation Suspen-
sion rod

Upper suspen-
sion bracket

KBK 100 KBK I KBK II-L / KBK II KBK III/M16 KBK III/M20
Weight Part no. Weight Part no. Weight Part no. Weight Part no. Weight Part no.

h1 = [mm] Type [kg] [kg] [kg] [kg] [kg]

30

Complete sus-
pension fi tting 
with suspen-
sion rod

80
A 2 984 641 44 2,1 980 497 44 - - - - - -
B 2,2 517 687 46 2,15 980 800 44 - - - - - -

100
A - - - - 4,05 851 147 44 6 850 354 44 - -
B - - - - 4,9 851 149 44 7 850 355 44 4,2 850 364 44

300
A 2,11 517 688 46 2,2 980 498 44 4,26 851 148 44 6,31 517 712 46 - -
B 2,31 517 689 46 4 980 801 44 5,2 851 151 44 7,31 517 713 46 4,62 517 721 46

600
A 2,26 517 690 46 2,36 517 698 46 4,74 517 704 46 6,79 517 714 46 - -
B 2,46 517 691 46 2,41 517 699 46 5,68 517 705 46 7,79 517 715 46 5,24 517 723 46

1000
A 2,46 517 692 46 2,56 517 700 46 5,37 517 706 46 7,42 517 716 46 - -
B 2,66 517 693 46 2,61 517 701 46 6,31 517 707 46 8,42 517 717 46 6,07 517 725 46

The ball head suspension rod (item 40) and suspension rod coupling (item 50) are 
provided with slotted holes. The threaded rod (item 41) has a cross hole at both 
ends. If standard threaded suspension rods have to be shortened, a new trans-
verse hole must be drilled at the end of the threaded rod.

Finish: galvanized

Suspension fi tting in component parts

Item Designation KBK 100 / KBK I KBK II-L / KBK II KBK III/M16
Weight/unit Part no. Weight/unit Part no. Weight/unit Part no.

[kg] [kg] [kg]
42d Sliding shell for ball-head suspension rod/ball head bolt (25 off) 0,02 980 815 44 0,05 851 394 44 0,05 851 394 44

Wear parts
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Coupling for suspension rod

42623244.eps

 6.2.3 Coupling for suspension rod
 (Item 50)

x = KBK 100, I: 0-3
 KBK II-L, II, III: 0-4

43

41

50

Use couplings to connect several suspension rods.

Finish: galvanized

Drilling jig
(Item 38)

Item Designation KBK 100 / KBK I KBK II-L / KBK II / KBK III
Weight Part no. Weight Part no.

[kg] [kg]
50 Coupling for suspension rod 0,10 980 277 44 0,17 982 277 44

Item Designation Weight Part no.
[kg]

38 Drilling jig for suspension rods 3,92 982 017 44

42741644.eps

The drilling jig facilitates drilling trans-
verse holes in suspension rods after 
they have been shortened on site. This 
ensures that the distance to the end of 
the rod is reliably maintained.

Finish: galvanized

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1247 of 2457



6320
29

76
k4

.in
dd

/3
00

10
9

Su
sp

en
si

onA particularly low suspension headroom can be achieved by using the ball head 
bolt/ball head suspension rod connection arrangement with spring clip. Slotted 
holes facilitate height adjustment. Not for KBK III/M20.
Finish: galvanized

 6.2.4 Short suspension arrangement 
with height adjustment

 Short suspension fi tting KBK 100, I, II-L, II KBK III (up to 1700 kg)

42623344.eps

40
43
44
42

26
25

40
43
44
42

26
25

Item Designation Weight Part no. KBK 100 KBK I Weight Part no. KBK II-L / KBK II KBK III/M16
kg/unit Qty/susp. Qty/susp. kg/unit Qty/susp. Qty/susp.

25
Upper suspension bracket A 0,65 980 302 44

1 1
1,20 982 302 44

1 1
Upper suspension bracket B 0,85 980 304 44 2,40 982 304 44

26 Upper suspension clamp 0,45 980 326 44 2 2 1,00 982 326 44 2 2
40 Ball head suspension rod 0,08 980 333 44 1 1 0,15 982 333 44 1 1

42
Track suspension clamp 0,30 984 550 44 1 - 0,80 982 260 44 1 -
Track suspension clamp 0,20 980 260 44 - 1 2,85 850 260 44 - 1

43 Spring clip 0,01 342 200 99 1 1 0,02 342 201 99 1 1
44 Ball head bolt 0,06 980 283 44 1 1 0,14 982 283 44 1 1

h2

KBK 100 100 ± 4
KBK I 95 ± 4
KBK II-L / KBK II 140 ± 7
KBK III 120 ± 7

Complete suspension fi ttings, pre-assembled

Suspension fi tting in component parts

Item Designation KBK 100 / KBK I KBK II-L / KBK II KBK III/M16
Weight/unit Part no. Weight/unit Part no. Weight/unit Part no.

[kg] [kg] [kg]

42d Sliding shell for ball-head suspension rod/ball head bolt 
(25 off) 0,02 980 815 44 0,05 851 394 44 0,05 851 394 44

Wear parts

Item Designation Upper suspen-
sion bracket

KBK 100 KBK I KBK II-L / KBK II KBK III/M16
Weight Part no. Weight Part no. Weight Part no. Weight Part no.

Type [kg] [kg] [kg] [kg]

31 Complete suspension fi tting, 
short, adjustable

A 2,14 984 640 44 1,9 980 700 44 3,6 851 365 44 5,92 850 352 44
B 2,34 517 685 46 2,2 980 701 44 4,692 851 366 44 6,78 850 353 44
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Particularly low suspension heights are achieved by using short suspension ar-
rangements. The height of the track cannot be compensated, which means 
the superstructure must be perfectly level.
The minimum fl ange width when using short suspension fi ttings is 75 mm.
The short suspension fi tting cannot be used for track switches, turntables and drop 
sections. The upper suspension bracket and track suspension clamp are perma-
nently connected to each other before leaving the factory.
Finish: galvanized

 6.2.5 Short suspension arrangement 
without height adjustment

 (Item 45)

42623444.eps

45

Short suspension arrangement
(without height adjustment)

KBK II/M10 suspension fi tting

42623544.eps

 6.2.6 KBK II/M10 suspension clamp
 (Item 52)

52

In addition to standard KBK II track suspension fi ttings with a load capacity of 
1700 kg, KBK II/M 10 track suspension fi ttings are also available for installations 
for low loads. These suspension arrangements consist of KBK I components and 
a special KBK II track suspension clamp to accommodate KBK I ball head suspen-
sion rods.
Maximum permissible load per KBK II/M 10 suspension: 750 kg

Possible applications
KBK crane and track installations with suspension loads less than 750 kg accord-
ing to special calculation and verifi cation with the formulae from section 3.
Overloading of the suspension must be avoided; particular attention must be 
paid to any changes in the installation.
The KBK II track suspension clamp (982 260 44) must not be combined with KBK I 
suspension elements.
The use of KBK II/M10 suspensions must be clearly indicated in the drawings and 
in the test and inspection booklet.

Finish: zinc-galvanised, black ball socket

52

Item Designation KBK 100 KBK I KBK II-L, II
Weight

[kg]
Part no. Weight

[kg]
Part no. Weight

[kg]
Part no.

45

Short suspension with up-
per suspension bracket A 1,1 on ap-

plication 1,0 980 370 44 2,2 982 370 44

Short suspension with up-
per suspension bracket B 1,3 on ap-

plication 1,2 980 371 44 2,4 982 371 44

h2

KBK 100 60
KBK I 60
KBK II-L 110
KBK II 110

Item Designation KBK II-L, II
Weight Part no.

[kg]
52 KBK II/M10 suspension clamp 0,8 980 250 44
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KBK II/M10 suspension fi tting

42671344.eps

Upper U-type suspensions can be used on U-shaped steel profi le sections 
(DIN 1024).
The max. suspension load must be observed as specifi ed in the table:

6.3 Vertical suspension 
from U-sections

The free swing angle of the suspension fi tting may be limited by the girder profi le. 
Use stiffeners, as required, to avoid any collision during operation.

The connection between the upper ball head suspension rod and threaded rod is 
secured with the enclosed split sleeve (see “X”)

Edge “Y” of the suspension bracket must be in close contact with the profi le sec-
tion.
The ball head suspension rods, the threaded rods, the spring clip and the suspen-
sion clamp must be ordered separately. 

Finish: galvanized

The loads specifi ed for individual profi le sections must not be exceeded. Verifi ca-
tion of the U profi le section is the responsibility of the owner.

Profi le Weight [kg] Part no. Max. suspension load 
GAB [kg]

Girder profi le

KBK I 2 980 377 44 750 U 80 - U 220

KBK II 2 984 377 44

750 U 80 - U 100
1000 U 120 - U 140
1250 U 160
1400 U 180
1500 U 200 - U 220

h2

KBK I 20 + h1 ± 9 > Profi le height + 60
KBK II 50 + h1 ± 14 > Profi le height + 90

X
Y
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For new buildings, it is possible to cast U-bolts in reinforced ceilings at the KBK 
track suspension points while the building is still undergoing construction. This 
must be discussed with the structural engineer. U-bolts are used to secure upper 
suspension bracket A.

Important: To make it possible to align the track, the U-bolts should be cast in at 
right angles to the direction of the track.
Two U-bolts should be arranged at a distance of 120 mm to secure 
KBK III/M20 suspensions.

Finish: galvanized

U-bolt (item 27)

42623644.eps

 6.4.2 U-bolt with upper suspension 
bracket A

6.4 Ceiling attachment 
6.4.1 Suspension with anchor bolt 

connection

42671444.eps

KBK installations may be attached to concrete superstructures by anchor bolts. 
Anchor bolts must be used that are approved for use with dynamic loads. They 
must be installed by trained personnel and an installation report must be compiled. 
Please observe technical data sheet 203 276 44.

Anchor bolt connection 

Item Designation KBK 100, I KBK II-L, II, III
Qty/susp. Weight [kg] Part no. Weight [kg] Part no.

27 U-bolt (complete) 1 0,15 980 330 44 0,8 982 330 44

b e t
KBK 100 50 110 200
KBK I 50 110 200
KBK II-L 70 120 225
KBK II 70 120 225
KBK III 70 120 225
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Suspension may only be from cast-in section rails that are approved for dynamic
loads.
A-type upper suspension brackets are secured to section rails cast in concrete us-
ing a packing plate and 2 special bolts with nuts and tab washers. The M10 special 
bolts for KBK 100, I and M16 for KBK II-L, II, and III should be provided by the 
customer or can be supplied on application (specify section rail type).
Ensure compliance with load-bearing capacity and correct length of special 
bolts.

Important: This KBK suspension fi tting must be regarded as a concentrated 
load on the securing section rail (low load-bearing capacity).

Finish: galvanized

Upper suspension brackets H with bore hole spacing  250 mm count as dual 
load suspensions.
See technical data sheet 203 072 44.

 6.4.3 Suspension from ceiling 
section rails with upper 
suspension bracket A

42623744.eps

Tab washer (item 32),
lock nut (item 33),
packing plate (item 51)

33

Cast-in section rail

51
150 deep

32

2) KBK III (M16) suspension fi tting only for KBK III

1) or as indicated for cast-in section rail for up-
per suspension bracket H

For tightening torque M see data 
referring to cast-in section rail

d m 1)

KBK 100 70 M10
KBK I 70 M10
KBK II-L 80 M16
KBK II 80 M16
KBK III 80 M16

Item Designation KBK 100, I KBK II-L, II, III
Qty/susp. Weight

[kg]
Part no. Weight

[kg]
Part no.

32 Tab washer 2 0,1 980 429 44 0,21 984 329 44 2)

33 Lock nut 2 - 334 610 44 - 334 614 44 2)

51 Packing plate for upper 
suspension bracket 1 1,6 984 088 44 1,6 984 088 44 2)
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42623844.eps

In existing concrete buildings it is impossible to fi t supporting steel without losing 
headroom. In such cases it is possible to make a hole in the ceiling at the suspen-
sion point and to use a fl oor fi xture plate for the ball head suspension rod with the 
cover for the fl oor fi xture plate. The connection between the suspension rod and 
the ball head suspension rod is often no longer accessible for maintenance and 
the two rods must be secured relative to each other by a split sleeve instead of a 
spring clip. Arrangement of these fi ttings, the loads to which they are subjected 
and dimension X should be agreed with the structural engineer or architect respon-
sible.

Finish: galvanized

1) KBK III (M16) suspension fi tting only

Nut for suspension rod (item 39)

42623944.eps

A-type upper suspension brackets can also be secured to solid ceilings by using 
two suspension rods with tab washers. The transmission of forces to the concrete 
ceiling must be agreed with the structural engineer.
Suspension rod spacing (M16 x 1,5) for KBK III/M20: 120 x 120 mm
Tab washers (item 32) are not required for KBK III/M20. Order upper suspension 
bracket B without upper suspension clamps, but with two fi ller plates 850 305 44.

6.4.4 Suspension with fl oor fi xture 
plate and cover

 6.4.5 Suspension with upper 
suspension bracket A and 
suspension rods or positive 
anchors

25 3932

39 3241

36
35
37

Item Designation KBK 100, I KBK II-L, II, III 1)

Weight
[kg]

Part no. Weight
[kg]

Part no.

35 Floor fi xture plate 0,2 980 336 44 0,4 982 336 44
36 Cover 0,2 980 338 44 0,2 982 338 44

37
Split sleeve 3 x 18 - 345 095 99 - -
Split sleeve 4 x 26 - - - 345 008 99

Item Designation KBK 100, I KBK II-L, II, III
Part no. Part no.

39 Nut for suspension rod 150 509 99 150 678 99

b g m
KBK 100 60 35 M10
KBK I 60 35 M10
KBK II-L 85 50 M16 x 1,5
KBK II 85 50 M16 x 1,5
KBK III 85 50 M16 x 1,5

d D t w
KBK 100 40 110 25 35
KBK I 40 110 25 35
KBK II-L 60 150 28 60
KBK II 60 150 28 60
KBK III 60 150 28 60

Floor fi xture plate (item 35),
cover for fl oor fi xture plate (item 36),
split sleeve (item 37)

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1253 of 2457



6920
29

76
k4

.in
dd

/3
00

10
9

Su
sp

en
si

on

KBK 100, I, II-L, II V-type suspension fi tting
(see section 6.1 for load capacity)

42624044.eps

h1 = suspension rod length
1) no spring clip fi tted here

KBK III (up to 1700 kg load capacity)

The maximum permissible loads correspond to those for vertical suspension 
arrangements.

V-type suspensions are fi tted as shown in the diagrams. V-type hinged suspension 
bracket (item 47) and V-type upper suspension bracket (item 46) are connected 
to each other by suspension rod strainer (item 48), suspension rod (item 41) and 
hinged end piece (item 49). Each bolted connection with a hinged end piece must 
be secured with a spring clip (item 43).
Finish: galvanized

6.5 V-type suspension fi tting

49

43

47

46

26

41

48

1) 49

43

47

46

26

41

48

1)

Item Designation Weight Part no. KBK 100 KBK I Weight Part no. KBK II-L, 
KBK II

KBK III 
(1700kg)

kg/unit Qty/susp. Qty/susp. kg/unit Qty/susp. Qty/susp.

26 Upper suspension clamp 0,45 980 326 44 4 4 1,00 982 326 44 4 4
40 Ball head suspension rod 0,08 980 333 44 - - 0,15 982 333 44 - -

41

Suspension rod h1 = 80 mm 0,07 980 346 44

2 2

- -

2
2

Suspension rod h1 = 100 mm - - 0,22 982 446 44
Suspension rod h1 = 300 mm 0,18 980 347 44 0,53 982 447 44
Suspension rod h1 = 600 mm 0,33 980 348 44 1,01 982 448 44
Suspension rod h1 = 1000 mm 0,53 980 349 44 1,64 982 449 44
Suspension rod h1 = 3000 mm - - - - 4,80 982 445 44 -

43 Spring clip 0,01 342 200 99 2 2 0,02 342 201 99 2 2
46 V-type upper suspension bracket B 1,39 980 360 44 2 2 3,20 984 075 44 2 2

47
V-type hinged suspension bracket 1,10 984 549 44 1 - 2,20 984 080 44 1 -
V-type hinged suspension bracket 1,00 980 395 44 - 1 4,70 850 080 44 - 1

54 Pin with BoClip for third hinged end piece 0,08 851 305 44 - - 0,16 851 317 44 - -
48 Suspension rod strainer 0,29 980 310 44 2 2 0,85 984 085 44 2 2
49 Hinged end piece 0,10 980 315 44 2 2 0,30 984 083 44 2 2

h4 m q r u
KBK 100 h1 + 155 ± 30 M10 40 45 65
KBK I h1 + 155 ± 30 M10 40 45 60
KBK II-L h1 + 220 ± 40 M16 x 1,5 55 65 75
KBK II h1 + 220 ± 40 M16 x 1,5 55 65 75
KBK III h1 + 220 ± 40 M16 x 1,5 55 65 85
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KBK III (up to 1700 kg)Stiffener
KBK 100, I, II-L, II

KBK III sloping stiffener, in combina-
tion with KBK III/M 20

1) no spring clip fi tted here

Stiffeners are fi tted as shown in the diagrams. V-type hinged suspension bracket 
(item 47) and V-type upper suspension bracket (item 46) are connected to each 
other by suspension rod strainer (item 48), suspension rod (item 41) and hinged 
end piece (item 49). Each bolted connection with a hinged end piece must be se-
cured with a spring clip (item 43). See section 6.7.5 for wall fi xture

Finish: galvanized

40472445.eps

6.6 Stiffener

26

49

41

25

40
43

47

46

49

48

1)

26

49

41

25

40
43

47

46

49

48

1)

26

41
43

47

46

49

48

1)

42624144.eps

Item Designation Weight Part no. KBK 100 KBK I Weight Part no. KBK II-L, 
KBK II

KBK III KBK III 
sloping

Qty/susp. Qty/susp. Qty/susp. Qty/susp. Qty/susp.kg/unit kg/unit

25
Upper suspension bracket A 0,65 980 302 44

1 1
1,20 982 302 44

1 1 -
Upper suspension bracket B 0,85 980 304 44 2,40 982 304 44

26 Upper suspension clamp 0,45 980 326 44 4 4 1,00 982 326 44 4 4 2
40 Ball head suspension rod 0,08 980 333 44 1 1 0,15 982 333 44 1 1 -

41

Suspension rod h1 = 80 mm 0,07 980 346 44

1+1 1+1

- -

1+1 1+1
1

Suspension rod h1 = 100 mm - - 0,22 982 446 44
Suspension rod h1 = 300 mm 0,18 980 347 44 0,53 982 447 44
Suspension rod h1 = 600 mm 0,33 980 348 44 1,01 982 448 44
Suspension rod h1 = 1000 mm 0,53 980 349 44 1,64 982 449 44
Suspension rod h1 = 3000 mm - - - - 4,80 982 445 44 -

43 Spring clip 0,01 342 200 99 3 3 0,02 342 201 99 3 3 1
46 V-type upper suspension bracket B 1,39 980 360 44 1 1 3,20 984 075 44 1 1 1

47
V-type hinged suspension bracket 1,10 984 549 44 1 - 2,20 984 080 44 1 - -
V-type hinged suspension bracket 1,00 980 395 44 - 1 4,70 850 080 44 - 1 1

54 Pin with BoClip for third hinged end piece 0,08 851 305 44 - - 0,16 851 317 44 - - -
47a Filler plates for sloping surface - - - - 0,6 516 833 46 - - 1
48 Suspension rod strainer 0,29 980 310 44 1 1 0,85 984 085 44 1 1 1
49 Hinged end piece 0,10 980 315 44 2 2 0,30 984 083 44 2 2 1

j k p s u v
KBK 100 165±15 50 60 20 65 h1+65±4
KBK I 165±15 50 60 20 60 h1+65±4
KBK II-L 235±20 65 90 25 75 h1+100±7
KBK II 235±20 65 90 25 75 h1+100±7
KBK III 235±20 65 90 25 85 h1+100±7

 Crane runway stiffener, perpendicular direction Track stiffener, longitudinal direction KBK III/M20 only Not permissible for any profi le sections

Stiffener on one 
side only, not 
a load-bearing 
suspension
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46

46

Pin axis parallel to V-type upper suspension bracket
1. May slope in this plane 2. Additional sloping plane is not possible

V-type upper suspension brackets have a pin with split sleeves (no hinged end 
piece).

V-type upper suspension brackets are fi tted to the superstructure in the same way 
as vertical suspension arrangements (e.g. with upper suspension clamps).
V-type upper suspension brackets are the same size as upper suspension 
brackets B (the ends are higher).
Upper suspension bracket A is not used for stiffeners/V-type suspensions because 
the girders which fi t upper suspension bracket A do not always absorb the lateral 
and tension forces. For smaller girders: Adapters available on request.
The V-type upper suspension bracket is designed for connecting one suspension 
rod by means of a hinged end piece (item 49) (pin axis either parallel or perpen-
dicular to V-type upper suspension bracket). If two or more connections are fi tted, 
a corresponding number of V-type upper suspension brackets must be fi tted next 
to each other.
The pin axis of the V-type upper suspension bracket must always be horizontal 
and parallel to the pin axis of the V-type hinged suspension bracket (item 47) and 
perpendicular to the suspension rod axis. V-type upper suspension brackets on 
sloping superstructures must be anchored against movement. If a V-type upper 
suspension bracket is not fi tted to steel sections, the packing plate (item 51) must 
be used.
Finish: galvanized

Clamp section with V-type upper suspension bracket B for steel sections with 
larger fl ange width for various fl ange thicknesses, see technical data sheet 
203 072 44.

42624244.eps

6.7 Components for 
V-type suspension/
stiffener  arrangement

6.7.1 V-type upper suspension 
bracket

 (Item 46)

Possible arrangements

Please note

Pin axis perpendicular to V-type upper suspension bracket
1. May slope in this plane 2. Additional sloping plane is not possible

c q r y
KBK 100 125 40 45 40
KBK I 125 40 45 40
KBK II-L 150 55 65 50
KBK II 150 55 65 50
KBK III 150 55 65 50

Item Designation KBK 100, KBK I KBK II-L, KBK II, KBK III (1700 kg)
Weight [kg/unit] Part no. Weight [kg/unit] Part no.

46 V-type upper suspension bracket B 1,39 980 360 44 3,20 984 075 44
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 6.7.3 V-type hinged suspension 
bracket

 (Item 47)

Possible arrangements

Please note

The V-type hinged suspension bracket (item 47) consists of a suspension bracket, 
V-hinge and two pins with split sleeves.
The V-type hinged suspension bracket is designed for a maximum of three sus-
pension rod connections (suspension rod strainer or hinged end piece). On a 
V-type suspension arrangement, the rods are fi tted to the outer holes, on a lateral 
stiffener to the centre and one outer hole.
The V-type hinge can be adjusted in the suspension bracket to any angle in rela-
tion to the track, however, the pin axis must always be perpendicular to the sus-
pension rod axis. Where three hinged end pieces are used, one additional pin with 
a BoClip must be ordered.

42624344.eps

47

p s u v
KBK 100 60 20 65 h1 + 65 ± 4
KBK I 60 20 60 h1 + 65 ± 4
KBK II-L 90 25 75 h1 + 100 ± 7
KBK II 90 25 75 h1 + 100 ± 7
KBK III 90 25 85 h1 + 100 ± 7
h1 = Threaded suspension rod length

If the V-type upper suspension bracket is not fi tted to steel sections, packing plate 
(item 51) must be used. This is to ensure that the V-type upper suspension bracket 
is properly fi tted to solid ceilings, ceiling section rails, etc. Connections with U-bolt 
on request

Packing plate for upper suspension bracket KBK 100, I, II-L, II, III (1700 kg)

42624544.eps

 6.7.2 Packing plate for upper 
suspension bracket

 (Item 51)

51

Item Designation Weight [kg] Part no.
51 Packing plate for upper suspension bracket 1,79 984 088 44

Item Designation KBK 100, KBK I KBK II-L, KBK II, KBK III (1700 kg)
Weight [kg/unit] Part no. Weight [kg/unit] Part no.

47
V-type hinged suspension bracket 1,10 984 549 44 2,20 984 080 44
V-type hinged suspension bracket 1,00 980 395 44 4,70 850 080 44

54 Pin with BoClip for third hinged end piece 0,08 851 305 44 0,16 851 317 44
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 6.7.4 Spring clip (Item 43)
 Suspension rod strainer (Item 48)
 Hinged end piece (Item 49)

Suspension rod strainer (item 48) and hinged end piece (item 49) together with 
one suspension rod connect the upper and lower parts of the V-type suspension 
fi tting/suspension fi tting with stiffener/sloping suspension fi tting. The suspension 
rod strainer consists of a strainer nut, hinged end piece with left-hand thread, re-
taining cap and a spring clip.
If the length of the suspension rods can be determined exactly, it is also possible 
to suspend the track without a suspension rod strainer. In this case, a hinged end 
piece (item 49) is used at the top and bottom, and the V-type upper suspension 
brackets can be pulled apart to level the track.
Length of the suspension rod thread in the hinged end piece:
KBK 100, I: 20 mm KBK II-L, II, III: 25 mm
Length of the left-hand thread of the hinged end piece and of the suspension 
rod thread in the strainer nut:
KBK 100, I: 45 mm KBK II-L, II, III: 60 mm at full ± adjustment.
One spring clip (item 43) is required for every connection between a hinged end 
piece (item 49) and suspension rod (item 41). Only the connection between the 
suspension rod strainer and suspension rod does not feature a spring clip.

42624444.eps1) no spring clip fi tted here

Possible arrangements

Please note

49
43

41

48

1)

h4 j k
KBK 100 h1 + 155 ± 30 165 ± 15 60
KBK I h1 + 155 ± 30 165 ± 15 60
KBK II-L h1 + 220 ± 40 235 ± 20 65
KBK II h1 + 220 ± 40 235 ± 20 65
KBK III h1 + 220 ± 40 235 ± 20 65
h1 = Threaded suspension rod length

Item Designation KBK 100, KBK I KBK II-L, KBK II, KBK III (1700 kg)
Weight [kg] Part no. Weight [kg] Part no.

43 Spring clip 0,01 342 200 99 0,02 342 201 99
48 Suspension rod strainer 0,29 980 310 44 0,85 984 085 44
49 Hinged end piece 0,10 980 315 44 0,30 984 083 44

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1258 of 2457



74 20
29

76
k4

.in
dd

/3
00

10
9

Su
sp

en
si

on

6.8 Determining suspen-
sion rod length h1 for 
V-type suspensions 
and stiffeners

Suspension rod length h1 can be determined depending on:
- KBK section,
- Steel structure alignment,
- Distance between lower edge of steel structure and upper edge of KBK section 

(dimension h2),
- Opening angle .

The following simplifi ed formulas may be used, since the suspension rod strainer 
offers a wide range for adjustment.

KBK 100, KBK I h1 =
h2 - 105

- 155
cos

KBK II, KBK III/M16 h1 =
h2 - 140

- 220
cos

6.7.5 Wall fi xture

Item Designation KBK 100, KBK I KBK II-L, KBK II, KBK III
Weight [kg] Part no. Weight [kg] Part no.

34 Hinged block/connection block 0,2 980 272 44 0,46 850 399 44
54 Pin with BoClip 0,08 851 305 44 - -

The hinged block/connection block can be used as a wall anchorage for a stiffener 
arrangement, see also section 6.6.

42766944.eps

KBK 100, KBK I KBK II-L, KBK II, KBK III

42624046.eps

q r u
KBK 100 40 45 65
KBK I 40 45 60
KBK II-L 55 65 75
KBK II 55 65 75
KBK III 55 65 85
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 7 Trolleys and trolley combinations

7.1 Possible applications X Possible
o Possible in special cases
- Not possible

Item Designation Fig. Connected
by

Profi le Suitable for 
monorail

Crane travel unit

Straight
section

with
curves

Single-girder crane Double-
girder
crane

push
travel

electric
travel

55 Single trolley

42673241.eps
1 pin

100, I, II-L, II, III X X X - X

64 Light-duty trolley, steel 100, I, II-L, II X X - - -

65 Light-duty trolley, plastic 100, I, II-L, II X X - - -

56

57

Double trolley with articu-
lated frame

 42673242.eps

100, I, II-L, II, III X X X - X

58

Load bar for curve

42673243.eps

1 pin

I X X X - o

Load bar for curve, type C I, II-L, II X X X - o

59 Type A load bars

42673244.eps
1 pin

I, II-L, II X - X - o

59 Load bar 600 II X - X - o

59 KBK III load bar III X - X - o

59 Load bar with 
single-axle trolleys

42673245.eps

III X - X - o

59 Load bar with one 
single-axle trolley III X - X - o

66 Type B load bars

42673246.eps
2 pins

I, II-L, II X - - X X

66 KBK III load bar III X - - X X

66 Load bar with 
single-axle trolleys

42673247.eps

III X - - X X

62 Rigid crane traverse

42673248.eps
Rigid

II-L, II, III - - X X X

67 Raised crane traverse

42673249.eps

II-L, II, III - - X X X
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7.2 Trolley combinations

The following criteria must be considered when selecting a 
trolley or a combination of trolleys:
1. Load on the trolley or combination of trolleys
2. Type of load attached (e.g. single or double-girder crane 

or crab)
3. Push or electric travel
4. Type of power supply system

5. When fi tting attachments to the trolley, care must be taken 
to ensure that full system fl exibility is maintained. The load 
handling attachment and load must be fl exibly suspended 
from the trolleys.

6. If a number of trolleys or cranes run on the same track, 
buffers must be provided (see section 14).

Trolley combination KBK 100 KBK I KBK II-L, II KBK II-R KBK III

Ite
m

Q
ty Item Part no. Q
ty Item Part no. Q
ty Item Part no. Q
ty Item Part no. Q
ty Item Part no.

1 Trolley 1 55 984 534 44 1 55 980 610 44 1 55 982 110 44 2 55 982 110 44 1 55 850 110 44

40474645.eps

2 61 982 505 44
1 71 982 345 44
1 12 873 68 . 44

40783544.eps Weight 1,0 kg 1,0 kg 2,0 kg 8,0 kg 12,0 kg
2 Double trolley 2 55 984 534 44 2 55 980 610 44 2 55 982 110 44 3 55 982 110 44 2 55 850 110 44

1 57 980 305 44 1 57 980 305 44 1 57 982 305 44 1 57 982 305 44 1 57 as per dwg.
1 61 982 505 44
1 71 982 345 44
1 12 873 68 . 44

40783542.eps
3 2 55 982 110 44 2 55 982 110 44

1 59 984 305 44 1 59 984 305 44
1 12 873 68. 44

40783545.eps Weight   3,0 kg   3,0 kg   6,0 kg 11,2 kg 42,0 kg
4 Quadruple trolley 4 55 980 610 44 4 55 982 110 44 5 55 982 110 44 4 55 850 110 44

2 57 980 305 44 2 57 982 305 44 2 57 982 305 44 2 57 as per dwg.
1 58 980 115 44 1 58 dwg. (1,5 m) 1 61 982 505 44 1 58 dwg. (1,5 m)

1 71 982 345 44
1 12 873 68 . 44
1 58 dwg. (1,5 m)

40783543.eps Weight   8,4 kg approx. 49,0 kg approx. 52,0 kg approx. 125,0 kg
5 Double-rail crab 4 55 984 534 44 4 55 980 610 44 4 55 982 110 44 4 55 982 110 44 1 78 850 440 44

1 78 980 600 44 1 78 980 600 44 1 78 984 310 44 1 78 984 310 44
(984 330 44) (984 330 44) 1 78 as per dwg.

  for II-L: 1 12 873 68 . 44 4 55 850 110 44
1 78 855 110 44
KBK II:          27,6 kg
KBK II-L:       27,0 kg 29,1 kg

40783644.eps Weight 17,0 kg 17,0 kg (KBK II-2000: 52,0 kg) KBK II -2000: 53,5 kg 74,0 kg
6 End carriage, double-girder crane 2 55 984 534 44 2 55 980 610 44 2 55 982 110 44 2 55 982 110 44 2 55 850 110 44

1 77 980 595 44 1 77 980 595 44 1 77 982 595 44 1 77 982 595  44 1 77 850 332 44
1 12 873 68 . 44

41026844.eps Weight 3,5 kg 3,5 kg 7,8 kg 9,3 kg 26,9 kg
7 Double trolley end carriage for double-girder crane 4 55 980 610 44 4 55 982 110 44 5 55 982 110 44 on application

2 57 980 305 44 2 57 982 305 44 2 57 982 305 44
1 77 980 590 44 1 77 982 591 44 1 61 982 505 44

(982 440 44) 1 71 982 345 44
1 77 982 591 44

(982 440 44)
1 12 873 68. 44

40474644.eps Weight 7 kg 13 kg (13,2 kg) 18,2 kg (18,4 kg)

II-R = 600

55 71 12 61
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6970 (71)

12 58

55

57

Separate calculations based on the individual components must be carried out for trolley combinations 
with load bars. See the following pages for details.
1) Weight indicated does not include friction wheel travel drive

Trolley combination KBK II-L, II KBK II-R KBK III

Ite
m

Q
ty Item Part no. Q
ty Item Part no. Q
ty Item Part no.

11 Trolley with drive 1 55 982 110 44 1 55 982 110 44 1 55 850 110 44
1 61 982 505 44 1 61 982 505 44 1 71 850 340 44
1 69 982 480 44 1 69 982 490 44 1 69 850 171 44
1 70 DRF drive 1 70 DRF drive 1 70 DRF drive

1 12 873 68 . 44

41026944.eps Weight 1)  5,7 kg 7,6 kg 23,0 kg
12 Double trolley with drive 2 55 982 110 44 2 55 982 110 44 2 55 850 110 44

1 57 982 305 44 1 57 982 305 44 1 57 as per dwg.
1 69 982 480 44 1 69 982 490 44 1 71 850 340 44
1 70 DRF drive 1 70 DRF drive 1 69 850 171 44

1 12 873 68 . 44 1 70 DRF drive

40275244.eps Weight 1) 8,9 kg 12,8 kg 53,0 kg
14 Quadruple trolley with drive 4 55 982 110 44 4 55 982 110 44 4 55 850 110 44

2 57 982 305 44 2 57 982 305 44 2 57 as per dwg.
1 58 dwg. (1,5 m) 1 12 873 68. 44 1 58 dwg. (1,5 m)
1 69 982 480 44 1 58 dwg. (1,5 m) 1 71 850 340 44
1 70 DRF drive 1 69 982 490 44 1 69 850 171 44

1 70 DRF drive 1 70 DRF drive

42684644.eps Weight 1) approx. 51,9 kg approx. 53,2 kg approx. 136,0 kg
15 Crab with travel drive 4 55 982 110 44 4 55 982 110 44 1 78 850 440 44

1 69 982 480 44 1 69 982 480 44 1 69 850 171 44
1 70 DRF drive 1 70 DRF drive 1 70 DRF drive
1 78 984 310 44 1 78 984 310 44 1 71 850 330 44

(984 330 44) (984 330 44)
1 71 984 307 44 1 12 873 68. 44

  for II-L: 1 71 984 307 44
1 78 855 110 44

KBK II: 30,8 kg
KBK II-L: 30,2 kg KBK II:  32,3 kg

40275345.eps Weight 1) (KBK II-2000: 55,2 kg KBK II -2000: 56,7 kg 82,2 kg
16 Trolley with drive for double-girder crane 2 55 982 110 44 2 55 982 110 44 2 55 850 110 44

1 69 982 480 44 1 69 982 480 44 1 77 850 332 44
1 70 DRF drive 1 70 DRF drive 1 69 850 171 44
1 77 982 595 44 1 77 982 595 44 1 70 DRF drive

1 12 873 68. 44 1 71 850 330 44

40474744.eps Weight 1) 10,7 kg 12,2 kg 38,1 kg
17 Double trolley with drive for double-girder crane 4 55 982 110 44 4 55 982 110 44 on application

2 57 982 305 44 2 57 982 305 44
1 69 982 480 44 1 69 982 490 44
1 70 DRF drive 1 70 DRF drive
1 77 982 591 44 1 77 982 591 44

(982 440 44) (982 440 44)
1 12 873 68. 44

40474745.eps Weight 1) 15,9 kg (16,1 kg) 17,8 kg (18,0 kg)

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1262 of 2457



78 20
29

76
k5

.in
dd

/3
00

10
9

Tr
ol

le
ys

Item Suitable for Trolley Max. load Weight Part no.
[kg] [kg]

55

DC 1, DCM 1, DKUN 1, DKM 1 KBK 100 100 1 984 530 44
DC 1 - 5, DCM 1 - 5, DKUN 1 - 2, DKM KBK I 300 1 980 610 44
DC 1 - 10, DCM 1 - 5, DKUN 1 - 5, DKM KBK II-L, II 600 2 982 110 44
DC 2 - 10, DCM 2 - 5, DKUN 2 - 10, DKM 2 KBK III 1300 12 850 110 44

DC and DKUN hoists with short suspension eye can be used on the single 
trolley for KBK 100, I, II-L, II.

The load handling attachment and load must be fl exibly suspended.
Quiet-running KBK trolleys are fi tted with 4 plastic travel wheels mounted in per-
manently lubricated anti-friction bearings. For trolleys with steel travel rollers, see 
document 203 371 44. KBK II-L, KBK II and KBK III trolleys have two additional 
horizontal guide rollers. The trolley side cheeks project beyond the travel wheels 
as protection against collision damage.
Connection possibility for link bars, etc.
KBK 100, KBK I, KBK II: Bracket (item 61); KBK III: M 10 at both ends
The traction resistance of a loaded trolley is approx. 1 – 1,5 % of the attached 
load. Approx. 0,5 % with constant displacement.
The side guide rollers of KBK II trolleys and all pins can be replaced.

Finish: KBK 100, I, II-L, II: black (RAL 9005); KBK III: red (RAL 2002)

The permissible load on the trolley is 
reduced for:
Continuous temperature Poss. load

[°C] [%]
–20 50
–15 80

–10 to +40 100
+50 90
+60 75
+70 50

KBK 100 KBK I

42624744.eps

7.3 Single trolleys
7.3.1 Load trolleys
 (Item 55)

KBK II-L, II KBK III

195 Nm
Thread 20 deep

Item Designation KBK 100, KBK I KBK II-L, KBK II
Side guide rollers (20 off),
Split sleeves (20 off),
Sealing rings (45 off)

- 851 395 44

54 Pin with BoClip 851 305 44 851 317 44

Wearing parts
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42625344.eps

 7.3.2 Special trolleys for small 
loads

The light-duty trolley is intended for carrying light-weight mobile tools or other small 
loads. The steel wheels are mounted on anti-friction bearings.
Finish: galvanized

The axles of the plastic travel wheels are mounted on anti-friction bearings. The 
trolleys have two special horizontal guide rollers. The stirrup to attach the load is 
fi tted to a plastic ball-and-socket joint. The plastic side cheek projects beyond the 
wheels in the direction of travel as a buffer for protection in the event of a collision.
Finish: black, stirrup galvanised

Light-duty trolley (steel) KBK 100, I 
(Item 64)

Light-duty trolley (plastic) 
KBK 100, I, II-L, II (item 65)

Steel version

Plastic version

Item Designation KBK 100, I KBK II-L, II

Max. load Weight Part no. Max. load Weight Part no.

kg kg kg kg
64 Light-duty trolley (steel) 40 0,2 984 607 44 40 0,5 855 085 44
65 Light-duty trolley (plastic) 25 0,2 980 461 44 25 0,2 982 471 44

x y z
KBK 100 85 10 25
KBK I 90 15 30
KBK II-L, II 70 - -

The minimum permissible spacing dimensions between single or multiple trolleys 
at maximum load are governed by the trolley centre distances of the load bars and 
must be complied with.
Pay attention to permissible distances between suspensions and loads.

 7.3.3 Minimum trolley spacing

1) For travel through switches

Min. spacing dimension Max. load on single trolley
[mm] [kg]

KBK 100 210 100

KBK I
200 200
400 300

KBK II-L, II 250 600
KBK III 500 (800) 1) 120042624944.eps
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7.4 Load bar
 (Items 56, 57)

1) DKUN 10 cannot be used with a suspension 
ring.

The double trolley for travel on straight tracks and on curves is obtained by joining 
two trolleys using the load bar. Holes drilled in the ends of KBK II-L, II load bars 
are provided for fi tting spacer bars and link bars (see section 12), they are not de-
signed for connecting loads. Trolleys are connected by means of the M10 threaded 
hole for KBK III.
The KBK III load bar is normally 500 mm long; however, they must be at least 
800 mm long for applications involving track switches.
Use the long suspension eye for DC and DK hoists.

Finish: KBK 100, I, II-L, II: black (RAL 9005); KBK III: red (RAL 2002)

 KBK 100, I KBK II-L, II KBK III

42624844.eps

X in mm
KBK 100 51
KBK I 48

Item Suitable for Trolley Max. load Weight Part no.
[kg] [kg]

57

DC 1 - 2, DCM 1 - 2, DKUN 1 - 2, DKM KBK 100 200 1 980 305 44
DC 1 - 5, DCM 1 - 5, DKUN 1 - 5, DKM KBK I 400 1 980 305 44
DC 1 - 10, DCM 1 - 5, DKUN 1 - 10 1), DKM KBK II-L, II 1200 2 982 305 44
DC 2 - 10, DCM 2 - 5, DKUN 2 - 10, DKM 2 KBK III 2600 18 517 535 46

56 Double trolley end carriage, completed
(load bar + 2 trolleys)

KBK 100 200 3 on application
KBK I 400 3 980 322 44

KBK II-L, II 1200 6 851 132 44
KBK III 2600 42 850 370 44

Item Designation KBK 100, KBK I KBK II-L, KBK II
Side guide rollers (20 off),
Split sleeves (20 off),
Sealing rings (45 off)

- 851 395 44

54 Pin with BoClip 851 305 44 851 317 44

Wearing parts
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KBK I load bar

42625044.eps

 7.5 Load bars for 
curved travel

 (Item 58)

Item Designation Max. load Weight Part no.
[kg] [kg]

58 KBK I load bar, suitable for curves 1) 600 3,2 980 115 44
1) not for DK 10, DC 10.

DC and DK hoists with long suspension eye,
1) not for DK 10, DC 10.
2) not for crane suspensions
3) eKa  600: 2 x double trolley with 

articulated frame required

 7.5.2 Load bar type C

Load bar type; track section profi les; eKa / eKT, h4, d and IKa in mm.

Finish: black (RAL 9005)

Data required for ordering

Item Track section Max. load K eKa, eKT min - max h4 d t Weight
[kg] [mm] [mm] [mm] [mm] [kg]

58

KBK I
400 210 - 1000

70
20

25 8,8 / m + 3,2
600 400 - 1000 3)

KBK II-L
KBK II

1400 650 - 1500 95 25 1)

17,3 / m + 5,5
1500 650 - 1400

85
30 2) 30

1700 650 - 1200
2100 650 - 1000
2200 650 - 1500 105 21,2 / m + 5,5

Monorail trolleys, and single and double-girder cranes can be fi tted with load bars 
to distribute the load. This enables larger distances between suspension fi ttings 
to be achieved, or heavier loads to be transported for a given suspension fi tting 
interval.
Load bar length eKa for the travelling hoist or eKT for the crane trolley and the dis-
tances between suspension fi ttings must be specifi ed as described in section 3.
The dead weight of the spacer bar must be included in load K when selecting the 
monorail or crane runway. The number of trolleys (single, double or quadruple trol-
leys) must be determined according to load K.
When special trolley load bars are provided for trolleys running on curved tracks, 
the maximum possible distance between the trolleys (eKa) is the length of the ra-
dius of the curve.

 7.5.1 KBK I load bar

Articulated load bar for monorail unit

41029844.eps

eKa / eKT

d

K

h 4

t

Finish: black (RAL 9005)
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42625144.eps

 7.6 Load bars for travel on 
straight tracks for trol-
leys and cranes with 
one pin

 (Items 59, 60) 
7.6.1 Load bar type A

Load bar 600, KBK II for use in 
KBK II-R crane installations (also KBK 
II-L and II) and straight monorails as 
cross-travel and single-girder crane end 
carriage load bar.
The KBK II-R current collector trolley is 
protected against collision between the 
trolleys.

Load bar 600 7.6.2 KBK II load bar, size 600

see also section 7.5

Item Designation Max. load Weight Part no.
[kg] [kg]

59 KBK II load bar, size 600 1200 8 984 305 44
60 Load bar 600, completed 1200 12 851 131 44

Track section Max. load K eKa, eKT min - max h4 d t Weight
[kg] [mm] [mm] [mm] [mm] [kg]

KBK I 800 400 - 2000 3) 85

20 25

17,3 / m + 2,8

KBK II-L
KBK II

700 450 - 2800

95

17,3 / m + 4,5

850 450 - 2500
1000 450 - 2200
1200 450 - 1750
1400 650 - 1500

85 30 2) 30
1600 650 - 1300
1800 650 - 1150
2100 650 - 1000
1100 450 - 3000

115 20 25 1)

21,2 / m + 5,0

1300 450 - 2500
1500 650 - 2200

105
30 2) 30

1600 650 - 2000
1800 650 - 1800
2100 650 - 1600
2100 650 - 3000 145 32,0 / m + 5,5

Load bar type; track section profi les; eKa / eKT, h4, d and IKa in mm.

Finish: black (RAL 9005)

Data required for ordering

Load bar for monorail trolley (straight 
track) and crane trolleys (EHK)

41029644.eps

K

h 4

t

eKa/eKT

d

DC and DK hoists with long suspension eye,
1) not for DK 10, DC 10.
2) not for crane suspensions
3) eKa  600: 2 x double trolley with articulated frame required

Finish: black (RAL 9005)
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KBK III load bars (not for curved track) (item 59)

42625244.eps

The rubber buffer must be fi tted with 20 mm fi ller plates or a cellular foam buffer 
must be used on the single-axle trolley.

Finish: red (RAL 2002)

Item Designation Max. load Weight Part no.
[kg] [kg]

59
Single-axle trolley with load bar not for curve travel, KBK III 1300 22 204 878 46
Load bar with single-axle trolley, not for curve travel, KBK III 1900 22 204 932 46
Load bar, not for curve travel, KBK III 2600 17 204 930 46

 7.6.3 KBK III load bar

 1300 kg  1900 kg  2600 kg
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 7.7 Load bars for travel on 
straight tracks for trol-
leys and cranes with 
two pins

 (Item  66)
7.7.1 Load bar type B

Data required for ordering

Track section Max. load K eKa, eKT min - max h4 d t Weight
[kg] [mm] [mm] [mm] [mm] [kg]

KBK I 800 400 - 2000 2) 85

20

25 17,3 / m + 2,8

KBK II-L
KBK II

800 1000 - 2800

95

25 1)

17,3 / m + 4,5

1000 1000 - 2500
1200 1000 - 2250
1400 1000 - 2000
1700 1000 - 1750
2200 1000 - 1500
900 1000 - 3400

115 21,2 / m + 5,0
1300 1000 - 3000
1500 1000 - 2700
1700 1000 - 2400
2200 1000 - 3000 155 32,0 / m + 5,5

Load bar for crane trolleys (ZHK) and 
for monorail trolley (2 loads arranged 
symmetrically with reference to the 
centre)

41029744.eps

eKa/eKT

d

K

h 4

tlKa

DC and DK hoists with long suspension eye,
1) not for DK 10
2) eKa  600: 2 x double trolley with articulated frame required

Load bar type; track section profi les; eKa / eKT, h4, d and IKa in mm.

Finish: black (RAL 9005)
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 7.7.2 KBK III load bar

42671844.eps

Traverse with single-axle trolleys for 
KBK III double-girder crane (item 63)

Traverse for KBK III double-girder 
crane (item 66)

42671744.eps

Item Designation Max. load K Weight Part no.
[kg] [kg]

66
Double-girder crane traverse for trolleys for KBK II, KBK III crane girders 2600 (2x1300) 35 204 999 46
Double-girder crane traverse with single-axle trolleys for KBK II, KBK III crane girders 1300 (2x650) 37 204 884 46

The rubber buffer must be fi tted with 20 mm fi ller plates or a cellular foam buffer 
must be used on the single-axle trolley.

Finish: red (RAL 2002)
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 7.8 Crane traverses with 
rigid crane girder con-
nec tion

7.8.1 Crane end carriage, rigid 
(standard height)

 (Item 62)

KBK II on KBK II
(KBK III on KBK II not illustrated)

KBK III on KBK III (up to 1300 kg)
(KBK II on KBK III not illustrated)

KBK III on KBK III (up to 2600 kg)

42625844.eps

Single-girder crane

42625745.eps

Double-girder crane
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Item Rigid crane trolleys Max. load K Weight Part no.
[kg] [kg]

62

A) KBK II crane on KBK II track (115 mm headroom as with crane girder suspension)
Single-girder crane traverse, rigid eKT = 1000 mm, E 1160 38 984 012 44

eKT = 1000 mm, D 1300 38 984 380 44
eKT = 1100 – 2000 mm, E 1140 38-48 204 961 46
eKT = 1100 – 2000 mm, D 1170 38-48 204 962 46

Double-girder crane traverse, rigid eKT = 1200 – 2000 mm, E, lKa = 550 mm 1140 56-64 204 964 46
eKT = 1200 – 2000 mm, D, lKa = 550 mm 1620 56-64 204 965 46
eKT = 1300 – 2000 mm, D, lKa = 650 mm 1140 58-64 204 966 46
eKT = 1300 mm, D, lKa = 650 mm 2350 58 204 967 46

B) KBK III crane on KBK III track
Single-girder crane traverse, rigid, with 
single-axle trolley eKT = 1000 mm 1250 46 204 890 46

Single-girder crane traverse, rigid, w/o trolley eKT = 1000 mm 2500 47 204 971 46
Double-girder crane traverse, rigid, with 
single-axle trolley eKT = 1200 mm, lKa = 650 mm 1200 66 204 892 46

Double-girder crane traverse, rigid, w/o trolley eKT = 1500 mm, lKa = 650 mm 2500 74 204 978 46
C) KBK II crane on KBK III track: (not illustrated)

Single-girder crane traverse, rigid, with 
single-axle trolley eKT = 1000 mm 1250 37 204 984 46

Double-girder crane traverse, rigid, with 
single-axle trolley

eKT = 1200 mm, lKa = 550 1250
47

204 986 46
eKT = 1200 mm, lKa = 650 2500 204 988 46

Double-girder crane traverse, rigid, w/o trolley
eKT = 1500 mm, lKa = 550 2300

74
517 550 46

eKT = 1500 mm, lKa = 650 2500 517 551 46
D) KBK III crane on KBK II track: (not illustrated)

Single-girder crane traverse, rigid eKT = 1000 – 2000 mm, E 1140 40-50 204 990 46
eKT = 1000 – 2000 mm, D 1170 40-50 204 991 46

Double-girder crane traverse, rigid eKT = 1200 – 2000 mm, E, lKa = 650 mm 1140 52-60 204 993 46
eKT = 1200 – 2000 mm, D, lKa = 650 mm 1740 52-60 204 994 46

eKT standard lengths:
1000 – 1200 – 1600 – 2000 mm.

Rigid crane trolleys facilitate the construction of parallel-running single and dou-
ble-girder cranes. Rigid single-girder cranes can be fi tted with electric travel drives 
(crane girder lengths: KBK II max. 6 m, KBK III max. 9 m), as well as rigid dou-
ble-girder cranes. Two crane traverses are needed for each crane to make up the 
crane trolleys; trolleys and load bars must be ordered separately. Crane suspen-
sions, spacer bars and bracing frames for double-girder cranes are no longer avail-
able.
Cranes should be designed according to the selection table. Not suitable for 
KBK II-T. Shorter suspension plates D can be employed when double trolleys are 
used. The RF friction wheel travel drive link, link bars, spacer bars or buffer attach-
ments can be fi tted using the single-trolley bracket, part no. 982 505 44 or using 
the load bar.
The rubber buffer must be fi tted with 20 mm fi ller plates or a cellular foam buffer 
must be used on single-axle trolley traverses.
Important: Joint distance dimension (st) on the crane must be 150–550 mm 
or more than 850 mm. Length of stiffener on the crane: 750 mm.

Finish: red (RAL 2002)
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 7.8.2 Crane end carriage, rigid, raised
 (Item 67)

41027744.eps

Crane end carriage, raised, single-girder crane (EHK)

KBK II-L / II

KBK III

41027741.eps

41027743.eps

41027742.eps

41027748.eps

Crane end carriage, raised, double-girder suspension crane (ZHK)

KBK II-L / II

KBK III

41027745.eps

41027747.eps

41027746.eps

= L Kr - 220

= L Kr - 300

= L Kr - 220

= L Kr - 300
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KBK cranes with raised girders of single or double-girder design may be used 
where height is very limited, e.g. in low rooms.
The crane girders are arranged at the same height between the crane runways 
using raised crane traverses.
The track and crane girder profi le sections are the same for KBK II (not KBK II-T) 
or KBK III.
If KBK II-R is used for the crane girders, the KBK II-R sections must be ordered 
complete with a power feed arrangement and conductors shortened by 20 mm at 
each end as well as the protective caps for conductors (part no. 979 516 44).
The crane end buffers are already integrated into the crane traverses for KBK 
II-L/II cranes.
An internal buffer stop should be fi tted to protect the accumulated cable sliders and 
trolleys.
The crane end buffers must be fi tted to the crane traverses for KBK III cranes.
Cranes fi tted with raised crane traverses are rigid, which means that KBK III sin-
gle-girder cranes and KBK II and KBK III double-girder cranes may also be 
fi tted with electric travel drives.
The travel drives are connected in the same way as for rigid cranes.
Crane suspensions, spacer bars for double-girder cranes and bracing frames are 
not required.
There must be no track joints in the crane girder.

Finish: Crane traverses red (RAL 2002)

Load capacity [kg] KBK II-L KBK II KBK III
Single girder crane 1) Double-girder crane Single girder crane 1) Double-girder crane 3) Single-girder crane Double-girder crane
l HT [m] l Kr [m] l HT [m] l Kr [m] l HT [m] l Kr [m] l HT [m] l Kr [m] l HT [m] l Kr [m] l HT [m] l Kr [m]

160 5,00 5,22 6,00 6,22 6,00 6,22 7,00 7,22 8,00 8,30 8,00 8,30
200 5,00 5,22 6,00 6,22 6,00 6,22 7,00 7,22 8,00 8,30 8,00 8,30
250 5,00 5,22 6,00 6,22 6,00 6,22 7,00 7,22 8,00 8,30 8,00 8,30
315 4,00 4,22 6,00 6,22 6,00 6,22 7,00 7,22 8,00 8,30 8,00 8,30
400 3,00 3,22 6,00 6,22 6,00 6,22 7,00 7,22 8,00 8,30 8,00 8,30
500 3,00 3,22 5,00 5,22 5,50 5,72 7,00 7,22 8,00 8,30 8,00 8,30
630

-

5,00 5,22 4,50 2) 4,72 7,00 7,22 8,00 8,30 8,00 8,30
800 4,00 4,22 3,00 2) 3,22 6,50 6,72 6,50 6,80 8,00 8,30
1000 4,00 4,22

-

5,50 5,72 5,50 5,80 8,00 8,30
1250

- - -
8,00 8,30

1600 7,00 7,30
2000 6,00 6,30

e KT [mm] 1000 1000 1000 1000 1000 1500
l Ka [mm] - 550 - 550 - 650

Weight [kg] 4) 32 38 32 38 52 77
Part no. 204 969 46 204 970 46 204 902 46 204 968 46 204 980 46 204 982 46

1) only for push travel
2) double trolley required for crab
3) also for quadruple trolley,
 part no. 204 996 46
4) without trolley; exception: KBK III - EHK with 

single-axle trolleys

Max. crane girder length 
selection table
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 8 Monorail trolley for special hoists

8.1 Low-headroom frame 
for KBK I and KBK II 
monorail hoists for 
straight and curved 
track

Longer hook paths can be obtained for a given rail height by using the low-head-
room frame for monorail hoists.
For further details, see technical data sheet:
- for DKUN 2 and 5 ident. no. 202 906 44
- for DC in preparation

Low-headroom KDK hoist, straight track Low-headroom KDK hoist, curved track Low-headroom KDC hoist, straight track

42627045.eps

 8.2 Load bar for 
DS-1 rope winch and 
D-SH SpeedHoist

The load bar is used for fi tting DS-1 rope winch and D-SH SpeedHoist lifting appli-
ances.
The single-trolley link can be fi tted.
The load bar is suitable for trolleys: KBK 100, KBK I, KBK II
Straight travel (curved travel possible for KBK II)

Finish: Load bar, black (RAL 9005)

42671644.eps

Item Designation Weight Part no.
[kg]

Load bar for DS-1 rope winch and D-SH SpeedHoist 2,2 851 195 44

Examples:

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1275 of 2457



9120
29

76
k6

.in
dd

/3
00

10
9

M
on

or
ai

l t
ro

lle
y

h2 c

h2 c

h2 c

ø1
6

11

ø8

h2 c

In KBK applications, rope balancers are fl exibly connected to trolleys using a load 
bar.
The load bar is symmetrical and is supplied with an anchorage point for the power 
supply on the left as standard. The anchorage point can be arranged on the op-
posite side, if required. The anchorage point is used to accommodate hose bracket 
set 2.
The load bar is suitable for trolleys: KBK 100, KBK I, KBK II
Straight travel (curved travel possible for KBK II)
The following values are applied for specifying the track and crane:
D-BP 55: K = 80 kg
D-BP 110: K = 160 kg

Finish: Load bar black (RAL 9005), pin and washers galvanized

 8.3 Load bar for D-BP 55/ 
110 rope balancer

42639744.eps

The washers are only required for KBK II.

Swivel unit
(Part. no.: 773 260 44). 
Consisting of: rope wedge connec-
tion and swivel unit mounted on 
bearings

Up/down control Manual force control 1-load balancer control
2-load balancer control

1-load balancer control incl. swivel unit
2-load balancer control incl. swivel unit

Installation dimensions
Profi le section: KBK 100, KBK I, 
(KBK II = -3 mm)

42578447.eps

Up/down control

c / h2

Manual force 
control

c / h2

1-load (2-load) 
balancer control

c / h2

1-load (2-load)
balancer control
incl. swivel unit

c / h2
D-BP 55 445 / 520 825 / 900 410 / 485 525 / 600
D-BP 110 465 / 540 845 / 920 430 / 505 545 / 620

Item Designation Weight SWL Part no.
[kg]

Load bar for D-BP 55/110 rope balancer 1,85 230 kg 984 685 44
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9.1 Crab frame
 (Item 78)

9 Crab

KBK 100, I KBK II-L

42626146.eps

KBK DC on KBK II KBK DC on KBK III

KBK II KBK II-2000

Dimension H DKM 1 DKUN 1 DKUN 1 DKUN 2 DKUN 2 DKUN 5 DKUN 5 DKUN 10 DKUN 10 DKUN 16 DKUN 16
DKM 2 (+10) 1/1 2/1 1/1 2/1 1/1 2/1 1/1 2/1 1/1 2/1

KBK 100 630 255 - - - - -

- -
-

-

KBK I 625 250 310 250 310 290 360
KBK II-L 580 205 265 2) 205 265 245 315
KBK II 540 165 225 2) 165 225 205 275
KBK II-2000

- - -
175 235 215 285 300 400

KBK III 140 200 180 250 265 365 325
KBK III-3200 - - - - 268 368 328 428

Dimension H DCM 1 DCM 2 DCM 5 DC 1 DC 2 DC 5 DC 10 1/1 DC 10 2/1
KBK 100 594 - - 264 - -

-
-

KBK I 589 589 641 259 259 311
KBK II-L 544 544 596 214 214 266 355
KBK II 504 504 556 174 174 226 315
KBK II-2000

- -

566

- -

236 325 417
KBK DC on KBK II 566 236 325 417
KBK DC on KBK III 516 186 275 367
KBK III 531 201 290 382
KBK III-3200 - - 293 385

KBK III KBK III-3200
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KBK 100, I, II-L, II crab frames fi tted with four trolleys and the hoist form a double-
rail crab for double-girder cranes.
The KBK III crab frame is supplied from the factory with single-axle trolleys ready 
fi tted.
The crab frame can pass under bracing frames, spacer bars or crane traverses. 
The KBK II crab frame can also be used for KBK II-L (unable to pass under the 
crane runway).
It is not possible to pass under KBK 100 as standard. If this is necessary, a sus-
pension arrangement is required.
All hoists must be used with the long suspension eye.
Electric travel drives and current collectors (KBK II-R, DEL) can be fi tted both in-
side and outside the crab frame.

Electric travel drives are connected inside the crab frame:
RF trolley in crab frame

40475544.eps

1) Suitable for hoists of size 10 (e.g. DK 10, DC 10) with group of mechanisms 1Am or less
2) 120 trolley coupling included
3) The standard crab frame cannot pass under the crane runway, pay attention to approach dimensions.
4) Pay attention to the maximum permissible trolley loads for KBK II.

Finish Max. load Weight Part no.
[kg] [kg]

KBK 100 crab frame 3)

Black

  200 13,0 980 600 44
KBK 100 crab frame suspension arrangement   200 0,65 517 865 46
KBK I crab frame   600 13,0 980 600 44
KBK II-L crab frame 1200 19,0 855 110 44
KBK II crab frame 

Red

1200 19,6 984 310 44
KBK II-2000 crab frame 2100 44,0 984 330 44 2)

DC KBK II / III crab frame 2600 4) 25 851 275 44
KBK III crab frame with single-axle trolleys 2200 (2600 1)) 74 850 440 44
KBK III-3200 crab frame (w/o trolleys) 3300 39 517 850 46

Profi le Crab frame with Part no.
KBK II-L 855 110 44

Trolley with short link bar 982 480 44

KBK II

984 310 44

984 330 44
Trolley with short link bar and coupling 120
(part of crab frame)

982 480 44

851 275 44 Trolley with short link bar and coupling 120
982 480 44

+ 984 307 44

KBK III
851 275 44

Trolley for travel drive and short link bar
850 171 44

+ 850 330 44
850 440 44
517 850 46
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Crab frame Finish Max. load for alternative 1) Dim. HB Dimension H Dim. B1 Weight Part no.
DC 1/2 DC 5 DC 10 1/1 DC 10 2/1

[kg] Hoist [mm] [mm] [mm] [mm] [mm] [mm] [kg]
KBK 100

Black

600
DC 1/2

- 315 49 -
-

-

370
15,7 517 890 46

KBK I
DC 5 318 46 98

DC 5 - 370 - 46 16,7 517 900 46

KBK II, II-L 1200
DC 1/2 DC 5/10 320 44 96 185 400 26,7 517 910 46
DC 5 DC 10 372

-

44 133

-

28,7 517 920 46
DC 10 - 461 - 44 30,9 517 930 46

KBK II

Red

2100
DC 5 DC 10 372 44 133 225 44,3 517 940 46

DC 10 1/1 DC 10 2/1 461
-

44 136 47,9 517 950 46
DC 10 2/1 - 530 - 67 50,7 517 960 46

KBK III 2600
DC 5 DC 10 284 132 221 313 40,6 517 970 46

DC 10 1/1 DC 10 2/1 373
-

132 224 43,5 517 980 46
DC 10 2/1 - 442 - 155 45,9 517 990 46

1) if the unit cannot be raised to the maximum 
position

 9.2 Raised crab frame
 (Item 77)

 KBK I KBK II-L

 KBK II KBK III

42767044.eps
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Raised crab frames utilise the space between the crane girders of double-girder 
cranes and make it possible to achieve a minimum dimension H. However, the 
crab frame cannot pass under the bracing frames, crane runway, spacer bars or 
crane traverses.
A solution is available with the maximum possible height for every chain hoist type 
and application (profi le section, load). If this is not possible due to obstacles on 
site, there are alternatives for DC 5/10 with low headroom.
All hoists must be used with the long suspension eye.
Electric travel drives and current collectors (KBK II-R, DEL) can be fi tted inside the 
crab frame.

Profi le Crab frame with Part no.

KBK II-L, 
KBK II

517 910 46
517 920 46
517 930 46

Trolley with short link bar 982 480 44

KBK II
517 940 46
517 950 46
517 960 46

Trolley with short link bar and coupling 120
982 480 44

+ 984 307 44

KBK III
517 970 46
517 980 46
517 990 46

Trolley for travel drive and short link bar
850 171 44

+ 850 330 44
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9.3 Extending frames
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Extending cranes and crabs

42068844.eps

1. KBK ergo crane traverse

2. Suspension
a) KBK ergo
b) KBK classic

3. Crab
a) KBK ergo crab frames
b) KBK classic crab frame
c) KBK classic single or double trol-

leys
d) Crab end carriage for extending 

crane B2/2

4. Buffer plate

5. End cap
a) KBK ergo with rubber or cellular 

foam buffers
b) KBK ergo with shock absorbers
c) KBK classic

KBK ergo cranes 6. KBK ergo extending frame
a) Type A1/1
b) Type B2/1
c) Type B2/2

7. KBK I, II-L, II crane runways

8. KBK I, II-L, II, II-T crane girders

9. KBK I, II-L, II extending rails

10. Drives
a) Electric
b) Pneumatic

11. Power supply systems
a) Electric
b) Pneumatic

Example:
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(..) dimension of single trolley 42066944.eps

Extending frames are used for transferring loads between adjacent crane areas, 
for depositing loads between building columns and for extending the crane oper-
ating range. These cranes consist of a crane bridge and a sliding crab frame to 
which a single-girder or double-girder lateral travel bridge is fi tted. This lateral trav-
el bridge with the load-carrying trolley has a large lateral projection over the frame 
and can thus be extended sideways.
The lateral travel bridge can be adjusted in the frame in such a way that the entire 
projection can extend either on one side or distributed over both sides.

The crane selection tables in document 203 309 44 show the maximum pos-
sible overhang lA1.
Type A (extending rail below the crane girder) is not designed to be used with dou-
ble-girder cranes due to the unfavourable headroom dimension. For type B, the 
extending rails move between the crane girder rails.

Crane types:
• Single-girder crane: extending frame type A1/1
• Double-girder crane: extending frame types B2/1 and B2/2
Crane runways:  KBK II-L, KBK II
Crane girders:  KBK II-L, KBK II, KBK II-T
Extending rails:  KBK II-L, KBK II
KBK classic trolleys are used as crabs in the extending rail. Double trolleys with an 
articulated frame are used for extending types A1/1 and B2/1. (A single trolley is 
suffi cient for the crab for cranes up to lHT = 3 meters.)
The extending rails are the same length as the crane girders. Shorter extending 
rails are available on request (separate calculation required).
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Stacker cranes, which are double-girder cranes fi tted with stacker crabs, can be 
used wherever loads weighing up to 500 kg (unit loads, small loads in containers 
or on pallets, etc.) are transported, sorted, stored and picked. The stacker crab is 
easily moved by hand and turned, the lifting motion is electrically powered. Electric 
travel motions are not included in the design. Select the cranes and tracks for the 
three stacker crab sizes from the stacker crab selection table. The values in the 
crane selection table do not apply, as the defl ection is too high.
KBK II-T and KBK III cranes are not included in the design due to high inertia. A 
double-girder crane with two diagonal braces is used for the crane bridge. The 
stacker crab hoist mechanism is controlled by means of a control button on one of 
the handles, power is supplied by means of a trailing cable or conductor line sys-
tem. Set the height of the trailing cable loop so that the load does not snag.

Stacker mast with
 Electric chain hoist
 Handle with integrated control button
 Lifting carriage with 2 fork blades (standard design)

Other lifting carriage designs on request.

 Set-down cut-off (reduced lifting height)
 Lifting carriage height display, mechanical by means of tape with marking

The crab trolleys, spacers and diagonal braces belong to the crane and must be 
ordered separately (pay attention to crab span dimension lKa).

Finish: Stacker mast red (RAL 2002); lifting carriage yellow (RAL 1007)

Stacker crab for KBK I, II double-girder crane (item 96)

The overhang for fl at cable supply lines can be extended by the length of the accumulated cable trolleys.
The load must be picked up in alignment with the stacker mast centre. 40475344.eps

9.4 Stacker crabs

Stacker crab component parts

Additional sub-assemblies

c

h
3

90
˚ 90˚

90
˚90˚

X

G
H

a

lKa

l w

max. 250max. 250 lKr

lHT

eKa1

b

f

T

H

40

d

L=1,5·b

Click stop

Fork

Crane bridge

Slewing
range

360° limit stop
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Example for ordering
1 off stacker crab for KBK II crane girder profi le,
SWL GH = 125 kg, size 2; Load centre distance b = 700 mm
Unit height H = 3800 mm, Fork lifting height T = 3110 mm
Distance between fork prongs X = 600 mm; Fork length L = 1050 mm
400 V, 50 Hz.
To be ordered with the crane:
2 off diagonal brace for lKa = 800 mm; part no. 204 826 46;
2 off spacer for lKa = 800 mm; part no. 715 121 46.

Stacker crab dimensions

Stacker crab selection table Crane data for stacker crab
SWL Load centre 

distance
Size Unit height Fork lifting height Crane girder 

profi le
Crane girder 

length
Crane span Crane runway 

suspension distance lW
GH b (max.) H (max.) T (max.) KBK IHT IKr (max.) KBK II-L KBK II

up to ... kg [mm] [mm] [mm] [mm] [mm] [mm] [mm]

80
900 2 4110 3420

II-L 5000 4500 4000 6000
II 6000 5500 3500 6000

1200 3 5110 4420
II-L 5000 4500 3000 5000
II 6000 5500 3000 5000

100
800 2 4110 3420

II-L 5000 4500 3500 6000
II 6000 5500 3500 5500

1000 3 5110 4420
II-L 5000 4500 3000 5000
II 6000 5500 3000 4500

125
700 2 4110 3420

II-L 5000 4500 3500 5500
II 6000 5500 3500 5500

900 3 5110 4420
II-L 5000 4500 3000 4500
II 6000 5500 3000 4500

160
550 2 4110 3420

II-L 5000 4500 3000 5000
II 6000 5500 3000 5000

800 3 5110 4420
II-L 5000 4500 2500 4000
II 6000 5500 2500 4000

200
480 2 4110 3420

II-L 5000 4500 2500 4500
II 6000 5500 2500 4500

650 3 5110 4420
II-L 5000 4500 2000 4000
II 6000 5500 2000 4000

250
400 2 4110 3420

II-L 5000 4500 2500 4500
II 6000 5500 2500 4000

600 3 5110 4420
II-L 5000 4500 2000 4000
II 6000 5500 2000 3500

315
370 2 4110 3420

II-L 4500 4000 2000 4000
II 5000 4500 2000 3500

600 3 5110 4150
II-L 4500 4000 1500 4000
II 5500 5000 1500 3500

400
350 2 4110 3420

II-L 4500 4000 1500 1) 4000 1)

II 5000 4500 1500 1) 3500 1)

600 3 5110 4150
II-L 4000 3500 1500 1) 3500 1)

II 5000 4500 1500 1) 3000 1)

500
300 2 4110 3420

II-L 3500 3000
—

3500 1)

II 4500 4000 3500 1)

600 3 5110 4150 II 4500 4000 3000 1)

2) Dimension f for pivot centre.

Size Crab span Dimensions Max. lifting speed Weight of
max. Hl Ka and dimension e Ka1 [mm]

[mm] X (max.) a c d f 2) [m/min] [kg]
2 800 1000 350 650 160 135

8,0
300

3 1000 1000 500
650

80 85 400
920

1) 2 x double trolley at each end of the crane for lHT > lKR + 240 mm. Dimension h3 increases by + 15 mm.
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 10.1 Crane suspension eye
 (Item 75 )
10.1.1 Crane suspension eye from 2008

42625544.eps

 KBK 100 KBK I KBK II-L, II KBK III on KBK II KBK III on KBK III

1) on KBK II runway The crane suspension eye connects crane girders with single or multiple trolleys 
running on crane runways. In the case of KBK I and KBK II, maintenance-free pivot 
bearings are fi tted in the lower pivot point. For application in curved crane run-
ways, the swivel joint must be used. Due to the ball-and-socket type mounting of 
the suspension eye for KBK 100 and KBK III, KBK single-girder cranes can take a 
diagonal position. This makes it possible for them to travel on curved or converging 
runways. The suspension eye and track suspension clamp are permanently con-
nected to each other before leaving the factory. The unit should not be used as a 
swivel joint (exception: KBK III on KBK III).

Finish: galvanized

18 wide 24 wide 34 wide

 10 Components for building cranes

Item Designation KBK 100 KBK I KBK II-L, II, II-T KBK III
Max. load Weight Part no. Max. load Weight Part no. Max. load Weight Part no. Max. load Weight Part no.

[kg] [kg] [kg] [kg] [kg] [kg] [kg] [kg]

75 Crane suspension 
eye 400 0,8 984 535 44 600 0,6 980 450 44 1400 1,2 851 450 44

1300 1) 3,3 984 350 44
2600 4,6 850 350 44

 10.1.2 Crane suspension eye
 KBK I and KBK II,
 Design until 2008

42625545.eps

 KBK I KBK II-L, II Item Designation KBK I KBK II-L, II
Max. load Weight Part no. Max. load Weight Part no.

[kg] [kg] [kg] [kg]

75 Crane suspension 
eye 600 0,7 980 350 44 1400 1,2 982 350 44

20 wide18 wide
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Type 1
min. overhang 135

Type 2
min. overhang 195

240

13
5

195

23

21

135

115

13
5

23

21
42639644.eps

HD crane suspensions are used wherever higher loads are to be expected due to 
special operation with a high number of cycles and heavy duty. They can also be 
used as swivel joints.

Two variants are available.
For selection purposes, the minimum overhang that can be achieved must be 
observed.

Finish: White aluminium (RAL 9006)

 10.1.3 HD crane suspension eye 
KBK II

Designation Min. overhang Load Weight Part no.
[mm] [kg] [kg]

HD crane suspension eye
135 1400 4,10 Standard draw-

ing 1)195 1400 4,32

42639544.eps

1) Solutions for other profi le section sizes on request.
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 10.2 Spacer bars for crane 
trolleys

 (Item 77)

42671945.eps

 KBK 100, I KBK I, II-L, II KBK III

42671946.eps

KBK 100, I KBK II-L, II

Finish: black (RAL 9005)

Item Designation eKa Connection
possible 1)

KBK 100, I KBK II-L, II KBK III
a Weight Part no. a Weight Part no. a m Weight Part no.

[mm] [mm] [kg] [mm] [kg] [mm] [mm] [kg] -

77
Spacer bar 
for single 
trolleys

550
No

690
1,5 980 595 44

720
- -

770 250
- -

Yes 1,9 855 068 44 3,8 982 595 44 2,4 850 331 44
650 Yes - - - 820 4,0 517 861 46 870 350 2,9 850 332 44
800 Yes - - - 970 4,8 715 121 46 1020 500 3,6 715 129 46
1000 Yes - - - 1170 5,7 715 123 46 1220 700 - -

Item Designation eKa Connection
possible

KBK 100, I KBK II-L, II
a m Weight Part no. a m Weight Part no.

[mm] [mm] [mm] [kg] [mm] [mm] [kg]

77 Spacer bar for double trolleys

550
No

900 340
1,0 980 590 44

970 150
- -

Yes

- -

1,0 982 591 44
650 Yes

- -
1070 250 1,2 982 440 44

800 Yes 1220 400 1,6 715 125 46
1000 Yes 1420 600 2,1 715 127 46

For double trolley

 Connected

For single trolley

1) e.g. buffer, spacer trolley
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10.3 Bracing frame
 (Item 79)

 KBK I KBK II-L, II, II-T

Bracing frames must be fi tted to the ends of the crane girders of fl exibly con-
nected double-girder cranes in order to reduce their tendency to skew. Bracing 
frames should be fi tted at the ends and near the centre of the crane girders on 
double-girder cranes travelling on three tracks. If it is not possible to fi t the bracing 
frames near the reinforcement on the KBK II section of reinforced section cranes 
(KBK II-T), the bracing frames are fi tted direct to the T section without the attach-
ment brackets. Holes must be drilled for assembly.

Bracing frames in special widths on application.

Finish: red (RAL 2002)

 KBK II-L, II, II-T KBK III

Item Designation KBK 100 KBK I, II-L, II, II-T KBK III
Weight Part no. Weight Part no. Weight Part no.

[kg] [kg] [kg]

79
Bracing frame 550 / 650 10,3 517 864 46 11 982 435 44 16 850 435 44
Bracing frame 800 / 1000 - - 14,2 204 826 46 - -
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 11 Travel drives for crabs and cranes

RF 125 travel drive
Electrically driven
KBK II-L, KBK II

RF 100 travel drive
Pneumatically driven
KBK II-L, KBK II

DRF 200 travel drive
Electrically driven
KBK II-L, KBK II, KBK III

42676545.eps

 11.1 RF 100 PN friction 
wheel travel drive

 (Item 70)

The RF 100 PN friction wheel travel drive is a pneumatic drive unit specially de-
veloped for handling equipment duty and loads up to 500 kg. The output of the 
pneumatic travel motor is transmitted to the bottom fl ange of the rails by means of 
a friction wheel.
The drive is controlled pneumatically or electrically and is mainly intended to be 
used as a starting help.

42607244.eps

11.1.1 Travel drive with disengaging 
cylinder

 (Item 70)

Disengaging cylinder

(295 with control)

Friction wheel

Lower edge KBK

BSP 1/4“

The friction wheel is pressed against the bottom fl ange of the rail by means of a 
pneumatic cylinder only when the motor is also supplied with compressed air. This 
enables the connected trolley to be moved manually when no pressure is applied.

Reversible oil-free air motor
Travel speed Rated speed Output Operating 

pressure
Recommended
operating pres-

sure

Air demand 
at 4 bar

CDF Max. displaceable load

[m/min] [m/min] [W] [bar] [bar] [l/s] [%] [kg]
approx. 10 - 50 20 80 3 - 6 approx. 4 4,5 50 500

Technical data

Item Designation Weight Part no.
[kg]

70 RF 100 PN with disengaging cylinder 7,3 851 078 44
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RF travel drives with a disengaging cylinder must be fi tted with a counterweight if 
an articulated link bar is used.

Finish: black (RAL 9005) 

42543844.eps

Counterweight

Item Designation Weight Part no.
[kg]

70a Counterweight 4,5 851 205 44

11.1.2 Counterweight
 (Item 70a)

 11.1.3 Travel drive with pressure 
spring (Item 70)

The friction wheel is permanently pressed against the bottom fl ange of the rail by 
means of a pressure spring. The crane or trolley can be moved within certain limits 
by pushing the load.

(295 with control)Lower edge KBK

BSP 1/4“

Pressure
spring

Friction
wheel

42607144.eps

Item Designation Weight Part no.
[kg]

70 RF 100 PN with pressure spring 7,2 851 079 44
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Item Designation Weight Part no.
[kg]

113 RF pneumatic equipment base block 1,55 851 201 44

 11.1.4 RF 100 PN controls

RF pneumatic equipment base block
(Item 113)

42544344.eps

Pneumatic control, pneumatic valve
(Item 114)

Standard connection 
plate for ISO 1 valves.

Speed adjustable by means of 
throttles A and B.

The motor and pneumatic 
block can also be fi tted to 
the other side.

42544244.eps

42544544.eps

The pneumatic elements are fi tted and connected to the hoses on the same 
mounting panel.

The 5/3-way valve is used to close, open or divert compressed air routes. The 
5/3-way function features fi ve connections and three switch positions. Connec-
tion 1 is the input for compressed air. Connections 2 and 4 are the compressed air 
outputs and connections 3 and 5 are used for venting.

42544444.eps

A
B

Item Designation Weight Part no.
[kg]

114 Pneumatic valve 0,39 343 791 44
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Electrical control
(Item 115)

42544744.eps

The unit consists of: - Solenoid valve
- Magnet coil 24 VDC or 230 VAC (2 off)

 - Standard socket (2 off)

42544644.eps

Solenoid valve Magnet coil

Socket
can be re-arranged by 90°

Pg 9

Example for ordering

RF 100 PN travel drive with disengaging cylinder, suitable for fi tting to a crane end 
carriage with RF pneumatic base block as well as pneumatic valve with 5/3-way 
function.

Item Designation Part no.
1 Trolley with link bar 270 982 490 44
2 Counterweight 851 205 44
3 RF 100 PN 851 078 44
4 Base block 851 201 44
5 Pneumatic valve 343 791 44

42672045.eps

Item Designation Rated voltage Weight Part no.
[kg]

115 Electrical control
24 VDC 0,62 851 203 44
230 VAC 0,62 851 204 44

1

2

3

5

4

1

2

3

5

4

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1292 of 2457



108 20
29

76
k6

.in
dd

/3
00

10
9

Tr
av

el
 d

riv
es

 11.2 RF 125 friction wheel 
travel drive

 (Item 70)

Technical data DC motor with E 22 worm gearbox
Travel 
speed

Output CDF Voltage Frequency Max. displaceable hoist 
load incl. dead load

Weight Part no.

[m/min] [W] [%] [V] [Hz] [kg] [kg]
7/27 1) 50/200 20/40 3 ~ 220-480 50/60 2200 5 716 590 45

11.2.1 Drive data

1) By programming the parameters can be changed to:
 - max. 8/33 m/min with partial load
 - min. 3/16 m/min

The RF 125 friction wheel travel drive is specially developed for crane require-
ments with regulated acceleration and braking for loads up to 2000 kg and inclines 
up to 1%.

Finish: blue (RAL 5009)

The output of the electric travel motor is transmitted to the bottom fl ange of the 
rail by means of a friction wheel. The friction wheel is pressed against the bottom 
fl ange of the rail by means of a pressure spring.
A permanent-fi eld DC worm geared motor serves as the drive motor.
The speed of DC motors can be controlled very well, enabling smooth acceleration 
and braking of the drive to be achieved. This facilitates travel with little sway.
The worm geared motor is of self-braking design, which renders a holding brake 
superfl uous.

The control card features a wide voltage range input (220–480 V). The line volt-
age supplies a regulated link. The motor is supplied from the link by a PWM power 
module. Ramps are output for acceleration and braking. The motor is braked elec-
trically while in motion and stopped by a short circuit of the armature winding.
The control system includes the following features as standard:
• plug connections for all inputs and outputs;
• line voltage relayed to the chain hoist;
• limit switch inputs;
• fast-to-slow limit switch inputs;
• 7-segment display for operating status, error messages, parameter program-

ming;
• programmable parameters for speed, acceleration, etc.;
• temperature monitoring and cut-off in the event of overtemperature;
• signal transmission with tri-state signals (half-wave evaluation).

11.2.2 Control system

42670545.eps
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 11.2.3 RF 125 rocker, KBK II, II-R, II-L
 (Item 135)

Finish: black (RAL 9005); galvanized

42673546.eps

11.2.4 Possible arrangements RF 125 friction wheel travel units can be fi tted in various ways, whereby the follow-
ing must be considered (see also example for ordering):

Example for ordering RF 125:

1 130 tractor trolley
Part no. 982,480 44

1 RF 125 rocker 1 E22 travel drive
Part no. 851 245 44 Part no. 716 590 45

1 270 tractor trolley
Part no. 982 490 44

Item Designation Weight Part no.
[kg]

135 RF 125 rocker 4,6 851 245 44

1 Tractor trolley
2 RF 125 rocker
3 E 22 travel drive

1

2

3

42672744.eps

Long link bar required Consider approach dimension Consider overall height

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1294 of 2457



110 20
29

76
k6

.in
dd

/3
00

10
9

Tr
av

el
 d

riv
es

 11.3 DRF 200 friction wheel 
travel drive

 (Item 70)

DRF 200 friction wheel travel drives transmit the output of the travel motor, which 
is specially developed for crane duty, via a spring-mounted friction wheel to the 
bottom fl ange of KBK rails. The wide friction wheel should be used for KBK II, and 
the narrow friction wheel for KBK III. DRF 200 mounting components can be relo-
cated to vary the position of the spring assembly and motor as required. Control 
can be effected direct or via contactors. Contactor control and timed mechanical 
braking, or timed mechanical braking elements in the control pendant are required 
if pole-changing travel drives are used.
Finish: blue (RAL 5009)

1) Use of ZBF 71 B and KM 80 motors only with 
special requirements on application; not suit-
able for KBK II-L and II, or Aluline.

2) Dry, horizontal track. Application with inclined 
track on request.

Item Designation KBK II-L, II KBK III
Weight Part no. Weight Part no.

[kg] [kg]

70 DRF 200 friction wheel travel drive with
wide friction wheel (73 mm), KBK II, II-L 25 Technical

data — —

Narrow friction wheel (35 mm), KBK III — — 25 Technical
data

KBK II-L, KBK II, KBK II-R KBK III

42626445.epsBuffer on KBK II-R attached to side of section.
69

70
69

71 70

Technical data: ZBF 63 and 71 travel motors for DRF 200 (motor size assignment) 1)

Travel speed Output CDF Max. displaceable weight in kg 2)

1000 1500 2000 2500 3000 3500
[m/min] [kW] [%]

10
0,13

100

ZBF 63 A4 B003 3500 -
12,5 ZBF 63 A4 B003 3000 -
16 ZBF 63 A4 B003 2300 -
20

0,26

ZBF 63 A2 B003 3500 -
25 ZBF 63 A2 B003 3000 -

31,5 ZBF 63 A2 B003 2300 -
40 ZBF 63 A2 B003 1800 -

5/20

0,06/0,25 0,09/0,34 40

ZBF 63 A8/2 B003 3000 ZBF 71 A8/2 B003
6,3/25 ZBF 63 A8/2 B003 2500 ZBF 71 A8/2 B003 3400 -
8/31,5 ZBF 63 A8/2 B003 2000 ZBF 71 A8/2 B003 2800 -
10/40 ZBF 63 A8/2 B003 1500 ZBF 71 A8/2 B003 2200 -
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When the friction wheel pressure springs are released, the travel drive is lowered 
and disconnected from the rail.

A disengaging device should preferably be used in the following cases, for exam-
ple:
• manual travel of an electrically driven unit along a certain section;
• towing an electrically driven unit by a conveyor belt along certain sections of a 

monorail system;
• depositing loads from an electrically driven unit onto a conveyor belt running at 

a different speed
• routing electrically driven units out of a system for maintenance purposes.

42740846.eps

11.4 Disengaging devices

Item Designation Travel drive Weight Part no.
[kg]

137 Manual disengaging device
RF 125 1,1 851 340 44
DRF 200 2,0 841 150 44

Manually actuated disengaging devices are actuated by turning a lever approxi-
mately 90°.
The diagrams show the engaged (with wheel contact) state.

RF 125 DRF 20011.4.1 RF 125/DRF 200 manually 
actuated disengaging devices
(Item 137)
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 11.4.2 RF 125/DRF 200 electrically 
actuated disengaging devices

 (Item 138)

42740946.eps

 11.4.3 Angle bracket for housing
 (Item 92)

42741046.eps

Item Designation Weight [kg] Part no.
92 Angle bracket 0,55 851 357 44

Angle brackets are used to attach a housing (575 381 44) to a tractor trolley when 
a RF 125 travel drive is also fi tted together with an electrically actuated disengag-
ing device.
The control system for the disengaging device can be located in the housing.

RF 125 on KBK II DRF 200 on KBK II DRF 200 on KBK III

Electrically actuated disengaging devices consist of a mechanical fi tting, a drive 
and 2 limit switches for the limit positions.

A control system must be separately provided for the given application.Control system

Item Designation Drive Disengag-
ing time

CDF Voltage Frequency Output Weight Part no.

[s] [%] [V] [Hz] [W] [kg]

138 Electric disengaging device
RF 125 1 50

380 - 415 50 120
9,3 851 350 44

440 - 480 60 140
DRF 200 3 10 230 50 30 5,0 on request
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11.5 Travel limit switches
 RF 125 limit switch fi tting
 (Items 141, 142)

Item Designation Weight Part no.
[kg]

141 Limit switch, cpl. 0,9 851 351 44
142 Switching vane, cpl. KBK II-L, KBK II 0,6 851 352 44
143 Cable for second crane drive 1,4 720 277 45

Limit switch fi ttings are designed to be used with RF 125 travel drives on KBK II-L 
and KBK II. They can be used for reliable switch-over from fast to slow travel, or 
from slow travel to the stop function.
This application is utilised when travel against the end stops is to be avoided. 
The limit switch cannot be used for travelling through track switches, turntables or 
latching devices.

When a limit switch is used with a crane long-travel drive, the signal from the 
switch must also be sent to the second travel drive.
The cable set is required for this purpose. It includes a 15 m long, pre-assembled 
cable.

The limit switch cpl. includes the switch, the trolley fi tting and the pre-assembled 
electrical cable to the drive.
The switching vane cpl. includes two switching vanes to actuate the switch incl. 
the fi ttings for attachment to the rail.

Finish: galvanized

Crane application

42741146.eps

Contents

KBK II-L

 141 142

KBK II
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11.6 Additional compo-
nents for wireless 
control systems

11.6.1 Travel direction plates

When wireless control systems are used, travel direction plates must be fi tted to 
the crane for clear assignment of the control buttons to the travel direction.
The adhesive plates shown can be fi tted on the large mounting bracket (item 93).

Finish: Foil, printed yellow/black

Item Designation Use for: Weight Part no.

[kg]

146 Travel direction plate

Cross travel, 1 speed

0,03

895 635 44

Cross travel, 2 speeds, stepless 895 636 44

Long travel, 1 speed 895 637 44

Long travel, 2 speeds, stepless 895 638 44

42769344.eps
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 12 Trolleys for travel drives 

KBK II-L, KBK II, KBK II-R KBK III

The trolleys shown are suitable for:
Trolley for KBK II-L, KBK II, KBK II-R: RF 100, RF 125, DRF 200
Trolley for KBK III: DRF 200

Finish: KBK II: black (RAL 9005)
KBK III: red (RAL 2002)

42626446.eps
Buffer on KBK II-R attached to side of section.

7169
69 69

Item Designation KBK II-L, II KBK III
Weight Part no. Weight Part no.

[kg] [kg]
69 Trolley for travel drive - - 9,8 850 171 44

with short link bar 130 2,9 982 480 44
- -

with long link bar 270 3,3 982 490 44
71 Link bar, short 1)

- -
1,4 850 330 44

Link bar, long 1,2 850 340 44
71a Coupling 120 (for RF installed in crab frame) 0,25 984 307 44 - -

1) not for curved track

RF and DRF trolley  (Item 69)
Link bar (Item 71)
Coupling (Item 71a)
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 13 Link and spacer bars

KBK II-L, II and KBK III link bars for travel on curved tracks can be used for any 
trolley combinations and special applications. The articulation bearings consist of 
universal joint plastic bushes. The long link bar can be used for combinations with 
current collector trolleys.

Finish:
Sheet metal parts, black (RAL 9005); pins galvanized

13.2 Link bar
 (Item 71)

1) not for curved track

KBK I, II-L, II link bar KBK III link bar, complete

42626644.eps

1) KBK II link bars can be connected.

The link bar provides an additional means for connecting the various trolley com-
binations for single trolleys. The trolley coupling 120 (item 71a) is used to connect 
the friction wheel travel drive in the crab frame.

Finish:
Sheet metal parts, black (RAL 9005); pins galvanized

KBK single trolley link

42626545.eps

KBK II trolley coupling 120

for curve travel

not for curved track

Item Designation KBK 100, I 1) KBK II-L, II
Weight Part no. Weight Part no.

[kg] [kg]
61 Single-trolley link 0,7 855 070 44 0,8 982 505 44
71a Trolley coupling 120 - - 0,25 984 307 44

Item Designation KBK I, II-L, II KBK III
Weight Part no. Weight Part no.

[kg] [kg]
71 Link bar, short 0,4 982 340 44 1,4 850 330 44 1)

Link bar, long 0,9 982 345 44 1,2 850 340 44

 13.1 Single trolley link
Single-trolley link (Item 61)
Trolley coupling 120 (Item 71a)

a b c d
KBK I 75 190 46 27
KBK II 80 200 45 28
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 13.3 Spacer bar with 
hinged blocks, suit-
able for curved track

 (Item 77)

Spacer bars are used to distribute loads safely by separating several monorail 
hoist trolleys running on the same track. The spacer bar length is determined ac-
cording to the information given in sections 3.2–3.4. The dead weight of the spacer 
bar must be included in load K. Current collector trolleys or RF travel drives must 
always be connected to the load trolley.

Distance R between the trolleys may be up to the curve radius length for 
spacer bars provided for trolleys running on curved tracks.

Finish: Sheet metal parts black (RAL 9005); pins, nuts and bolts galvanised

Example for ordering
For an articulated spacer bar for a single trolley:
2 off hinged block, part no. 982 402 44
1 off spacer bar for hinged blocks, part no. 204 800 46, A = 700 mm

Hinged block
KBK II-L, II

42626745.eps

RF hinged block
KBK II-L, II

Spacer bar for hinged blocks
KBK II-L, II, III

Hinged block
KBK III

Item Designation Fitted to e.g. Dimension Weight Part no.
A min. A max. [kg]

72
Hinged block KBK II Single trolley link - - 0,75 982 402 44
DRF hinged block KBK II Trolley for DRF - - 0,64 982 399 44
Hinged block KBK III All KBK III trolleys - - 0,46 850 399 44

77 Spacer bar for hinged blocks KBK II, III Hinged end piece, hinged 
block 200 1200 5,1 kg/m 204 800 46

72

77

on trolley for RF
(one or both sides)
KBK II-L, II

on double trolley
KBK II-L, II

Spacer bar on single trolley
KBK II-L, II

42626746.eps

Components

Examples
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 13.4 Spacer bar for KBK II-L, 
II straight track

 (KBK 100, KBK I on application) 
(Item 76)

Spacer bar with two open ends, not for curved track

Spacer bar with one open end, 
not for curved track

on single trolley on double trolley

on double trol-
ley end carriage 
for double-girder 
crane

on single trolley end carriage for 
double-girder crane

42626845.eps

42767444.eps

 Spacer bar with two open ends Spacer bar with one open end Spacer bar with single-axle trolley

Components

Examples
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Spacer bars are used to distribute loads safely by separating several monorail 
hoist trolleys and single or double-girder cranes running on the same track. The 
dead weight of the spacer bar must be included in load K when selecting the crane 
runway. Current collector trolleys or RF travel drives must always be connected to 
the load trolley.

Finish: Sheet metal parts, black (RAL 9005); pins, nuts and bolts galvanised

1) Specify length A
2) The spacer bar must be used with a KBK III 

hinged block (see section 13.3).

Item Designation Length A max. 1) Weight Part no.
[mm] [kg/m]

76

Spacer bar with one open end 3000
5,2

204 802 46
Spacer bar with two open ends 2800 204 801 46

Spacer bar with KBK III single-axle trolley2) 3500 6,9 (+ 4,8) Standard
drawing

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1304 of 2457



120 20
29

76
k6

.in
dd

/3
00

10
9

B
uf

fe
rs

 14 Buffers and end stops

Limit stops with rubber buffers are fi tted into the track section to limit long and 
cross-travel motions in KBK II installations (end cap with buffer, internal buffer 
stop). End stops must be additionally provided in KBK III installations (see end 
cap).
The impact energy resulting from running against limit stops is absorbed by sway 
of the crane installation (crane girder and track suspension) and the friction occur-
ring in the joints.
In order to lessen the impact forces of several monorail hoists or cranes on the 
same crane runway and/or to reduce the noise of impact, buffers should be pro-
vided between the trolleys or cranes.
For push travel hoist trolleys and cranes, rubber stops are used for normal operat-
ing conditions, and foamed plastic buffers for a high degree of impact absorbency 
(buffer against buffer plate).
Electrically driven travelling hoists and cranes are fi tted with foamed plastic buff-
ers (plastic buffer against buffer plate). Where travel speeds exceed 21 m/min, the 
ends facing each other must be fi tted with identical buffers (foamed plastic buffer 
against foamed plastic buffer). KBK 100, KBK I buffers on application.
Finish: Sheet metal parts, black (RAL 9005); pins, nuts and bolts galvanised

 14.1 KBK I, II-L, II buffer
 (Item 98)

Buffer fi tting (foamed 
plastic)

Spacer bar for double-
girder crane, special 
spacer bar

Rubber end stop

RF buffer fi tting (foamed plastic)

Buffer plate

RF buffer plate

42627147.eps

Fitted to single-trolley 
link

Fitted to trolley unit for RF

Item Designation KBK II-L, II
Weight [kg] Part no.

98 Rubber end stop 0,44 982 395 44
Buffer fi tting (foamed plastic) 0,8 982 378 44
RF buffer fi tting (foamed plastic) 0,45 982 375 44
Buffer plate 0,49 982 377 44
RF buffer plate 0,17 982 374 44

Fitted to load bar

Fitted to single-trol-
ley link

Fitted to trolley unit for RF

Fitted to load bar

Spacer bar for double-
girder crane, special 
spacer bar

ComponentsExamples

UKS = lower edge of profi le section
KBK I = 46 mm
KBK II = 45 mm
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 Rubber buffer Foamed plastic buffer Extension

42627244.eps

A buffer extension is necessary, for example, to protect the current collector from 
collision impact if DEL current collectors are arranged such that they face the end 
cap.

 14.2 KBK III buffer
 (Item 98)

Item Designation KBK III
a b Weight

Part no.
[mm] [mm] [kg]

98
Rubber buffer 1) 20 25

0,1
855 062 44

32 23 978 206 44
Foamed plastic buffer 0,26 939 666 44

98a Hex. bolt M 10 x 16 - 150 446 99
98b Buffer extension 0,9 850 118 44

98a 98 98a 98

98a

98

98b

98

1) For fi tting to end caps, internal buffer stops and 
trolleys, buffers 855 062 44 can be used.

 Fitted to: Single-axle trolley DRF 200 trolley

 End cap Trolley
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42628244.eps

1) Complete with mounting plate, pin, washers 
and split sleeves.

 15.1 KBK 100, I, II-L, II, III 
trolley fi ttings

KBK 100, I, II-L, II trolley attachment brackets with pins make it possible to attach 
towing arms, current collectors, switches, small terminal boxes, counterweights 
and similar parts. Offset fi ttings must be suffi ciently balanced by counterweights 
or by loading the trolley to prevent it from tilting. Fittings are attached to KBK III 
trolley units and RF trolleys by means of the M10 threaded bore holes on the end 
surfaces.

Finish: black (RAL 9005)

deep

15 Fittings

Designation KBK 100, I KBK II-L, II
Weight Part no. Weight Part no.

[kg] [kg]
Trolley attachment bracket with pin 1) 0,48 980 041 44 0,66 982 041 44

KBK 100, I KBK II-L, II KBK III

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1307 of 2457



12320
29

76
k7

.in
dd

/3
00

10
9

Fi
tti

ng
s

15.2 Rail attachmen t
15.2.1 Bolted bracket
 (Item 89)

Mounting bracket
KBK 100, I, II-L, II

Mounting brackets are used for attaching plates, counterweights and similar parts.
Finish: galvanized

Bracket for C-rails, perforated
KBK III

42672944.epsThe clamping dimension can be increased by replacing the bolt.

15.2.2 Mounting bracket
 (Item 89)

Connecting surface

Example for fi tting a C-rail and pressure 
bracket

42672844.eps

Connecting surface

Item Designation KBK 100 KBK I KBK II-L, II KBK III
Weight Part no. Weight Part no. Weight Part no. Weight Part no.

[kg] [kg] [kg] [kg]
89 Mounting bracket 0,4 984 556 44 0,3 980 365 44 0,9 982 365 44 1,9 850 032 44

Profi le Dim. x
KBK I 17 mm
KBK II 14 mm

89

Part no.
855 021 44

Attachment to a double-girder crane with an additional 
C-rail, (part no. 517 881 46)

Item Designation KBK I, KBK II-L, II
Weight [kg] Part no.

85 Bolted bracket 0,35 984 690 44

The brackets shown here must not be used as load-supporting parts 
(suspensions).
They can be attached to profi le sections at any position except in the area of the 
bolted joint connection.

Drill dia. 11 mm 
bore hole during 
assembly

Drill dia. 11 mm 
bore hole during 
assembly

Bolted brackets are suitable for attachment to the following KBK profi le sections:
KBK I, KBK II-L, KBK II, KBK II-R.
The fl at connecting surfaces facilitate a variety of mounting arrangements.

Finish: galvanized
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15.3 Canopy

The canopy is recommended for outdoor operation. As an option, it can be fi tted 
with a lock for the trolley. In this case, the necessary extended connecting rod for 
the trolley is included in the scope of delivery of the lock.
The canopy is secured by the two bolted brackets fi tted to the canopy.
RF 125 and DRF 200 friction-wheel travel drives can also travel under the canopy. 
A second canopy may have to be fi tted depending on the selected trolley combina-
tion and its length.

Finish: RAL 1007 / RAL 2002 (2 c. single-coat paint) or galvanized,
 lock and fi tting parts galvanized

Chain hoists L B Weight Part no.
[mm] [mm] [kg]

KBK I
DK 1-5, DC 1-5, DCS 1-5 600 650

15,5 715 045 46

KBK II-L
16,0 715 046 46

DC 10, DCS 10 650 750 20,0 715 047 46

KBK II
DK 1-5, DC 1-5, DCS 1-5 600 650 17,5 715 048 46
DC 10, DCS 10 650 750 21,5 715 049 46

42767244.eps
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15.4 Mounting pla tes
15.4.1 Mounting plate 1
 for switch and magnet fi ttings

15.4.2 Mounting plate 2
 for switch and magnet fi ttings

42641344.eps

2 thick

42641444.eps

2 thick

Finish: galvanized

Finish: galvanized

Item Dimensions in mm
1 Dia. 06,5
2 Dia. 09,0
3 Dia. 26,0
4 R 04,0
5 Dia. 05,5 x 32
6 Dia. 06,5 x 70
7 Dia. 06,5 x 40
8 Dia. 09,0 x 30
9 Dia. 09,0 x 32

Item Dimensions in mm
1 Dia. 06,5
2 Dia. 09,0
3 Dia. 26,0 Item Dimensions in mm
4 R 04,0 11 Dia. 06,5 x 43
5 Dia. 05,5 x 28 12 Dia. 06,5 x 56
6 Dia. 05,5 x 49 13 Dia. 06,5 x 65
7 Dia. 05,5 x 50 14 Dia. 06,5 x 69
8 Dia. 05,5 x 60 15 Dia. 06,5 x 80
9 Dia. 06,5 x 20 16 Dia. 09,0 x 30

10 Dia. 06,5 x 30 17 Dia. 09,0 x 32

Item Designation Weight
[kg]

Part no.

95 Mounting plate 1 0,26 505 753 44

Item Designation Weight
[kg]

Part no.

95 Mounting plate 2 0,56 505 754 44
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 15.4.3 Mounting plate 3
 U-plate

Finish: galvanized

42673344.eps4 thick

 15.4.4 Mounting plate 4
 L-plate

Finish: galvanized

42673444.eps

4

Item Designation Weight 
[kg]

Part no.

95 Switch mounting plate 1,1 385 554 46

Item Dimensions in mm
1 Dia. 06,3
2 Dia. 11,0
3 Dia. 13,0
4 R 13,0
5 R 16,0
6 Dia. 09,0 x 14
7 Dia. 09,0 x 18

Item Designation Weight 
[kg]

Part no.

95 Switch mounting 
plate 2 0,38 622 533 46

Item Dimensions in mm
1 Dia. 06,5 x 66,5
2 Dia. 06,5 x 95,5
3 Dia. 06,5 x 25,5
4 Dia. 08,5 x 18,5
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 16.1 Electrical power sup ply
16.1.1 Trailing cable, 

General information
A cable (4 x 1,5) running on cable sliders and larger or several cables running on 
cable trolleys in the KBK section is the most economical power supply system.
Alternative: Cable trolleys running in KBK 0 or KBK 25 rail, fi tted to the side of the 
KBK section.

 16 Power supply to crabs and cranes

KBK 100, I, II-L, II trailing cable
with cable slider with cable trolley

KBK 25 power supply arrangement on KBK III

Long tracks, curves

Number of sliders or cable trolleys

41027144.eps 40782745.eps

Cable trolleys should be used for longer tracks, gentle curves, electric long and 
cross travel drives and when fl at cables with outside dimensions greater than 
8 mm x 19 mm or when several fl at cables are used.
The number of sliders or cable trolleys required for a crane or track is calculated 
taking into consideration cable sag and track or crane girder length. Cable sliders 
must only be used on straight tracks and only up to a track length of approx. 
30 m for KBK 100, I or 40 m for KBK II-L, II and for 4 x 1,5 mm2 fl at cable 
(max. 8 mm x 19 mm external dimensions).
Max. trailing cable length with cable trolleys:
50 m for push-travel load, 70 m for electric-travel load.
Required cable length = Track and crane girder length in m x 1,2 + length of feeder 
in m

Required number of sliders or trolleys = Track or crane girder length [m] - 1
(track or crane)  Cable sag [m] x 2

The approach dimension of the crane or travelling hoist is increased by the dis-
tance required for close accumulation of cable sliders and cable trolleys. An inter-
nal buffer stop should be fi tted to protect the accumulated sliders or trolleys. For 
KBK III installations with KBK 25, the approach dimension can be reduced by ar-
ranging the cable trolley accumulating section next to the crane or travelling hoist, 
or by extending the KBK 25 rail beyond the end of the track.

Two trolleys or cranes on one track
If two trolleys are operated on one monorail track or two cranes on one runway, 
power supply can be implemented via a fl at cable from the opposite track ends.

More than two trolleys or cranes on one track
Power supply by fl at cable is not possible if more than two travelling hoists or two 
cranes operate on one runway and in track systems with turntables or track switch-
es. In these cases, power must be supplied via a conductor line.

Approach dimension

42673044.eps
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External KBK 0 / KBK 25
trailing cable power supply

42609945.eps

KBK 0 trailing cable power supply

KBK I KBK II

A trailing cable power supply system arranged at the side of the KBK rail can re-
duce the approach dimension and the section required to accumulate the cable 
trolleys can extend beyond the end of the track.
For maximum attachment distance of the C-rail fi tting, selection table for KBK 25 
parts and further information, see technical data sheet 202 617 44.

42628145.eps

KBK III towing arm for towing trolley

KBK III towing arm
(Item 160)

C-rail fi tting with counterweight
(Item 161)

Item Designation KBK I, KBK II KBK III
Weight Part no. Weight Part no.

[kg] [kg]
161 C-rail fi tting with counterweight 3,8 851 441 44 4,0 715 084 46

The C-rail fi tting includes a sliding counterweight of 2 kg. A dia. 11 mm bore hole 
must be drilled during assembly.

42767345.eps

C-rail fi tting with counterweight
KBK I, KBK II KBK III

Drill dia. 11 mm 
bore hole during 
assembly

Item Designation Weight Part no.
[kg]

160 Towing arm 0,3 850 368 44
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DKK power supply conductor line on KBK III arrangement

40783344.eps

For further information and selection table for DKK components, see technical data 
sheet 202 540 44 (DKK compact conductor lines)
1) See technical data sheet 202 586 44 (DKK attachment on KBK ...).
2) See technical data sheet 202 589 44 (Towing arm attachment ...).

Max. distance between C-rail mounting brackets for 
PVC = 2000 mm; AL = 3000 mm; curved track = 800 mm.

If fl at cables cannot be used with KBK I and KBK II-L track sections, or if the 5 in-
tegrated conductors of the KBK II-R section are insuffi cient, a compact conductor 
line is attached to the KBK section.
Conductor lines offer good protection against moisture and mechanical damage.
Type of enclosure: IP 23;
Permissible voltage: DCL = 690 V; temperature range: -30 °C to +70 °C,

DKK = 500 V; temperature range: -30 °C to +100 °C,
An external conductor can be fi tted on all sections and track layouts without branch 
elements (track switches, turntable). Special attachments are, however, required. 
Free trolley entry sections and contact sections can be provided using the DCL/
DKK system. If the DCL/DKK is provided in a low-level arrangement (current col-
lector below the track), contact sections may also be provided in layouts which 
include branch elements. Trolley entry sections must only be fi tted along straight 
track runs.

Demag DKK compact conductor line

42610045.eps

Demag DCL compact conductor line

KBK I KBK II

Details see: Technical data sheet 203 387 44 (Demag Compact Line DCL),
 Technical data sheet 203 510 44 (DCL on KBK).

 16.1.2 External conductor line

32

Demag DCL compact line

132 1

Drill dia. 11 mm bore 
hole during assembly
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Rail end cable clamps are bolted to the KBK 100, KBK I, KBK II-L or KBK II end 
cap with buffer. This provides strain relief of the fl at cable to the terminal box and a 
favourable fi xing point for the cable between the crane girder and track.

Finish: galvanized

The plastic-sheathed fl at cable (cold-resistant) may be used in buildings with a dry 
or humid atmosphere, or outdoors. Flat cable is fl exible in one plane. Temperature 
range from –20 °C to +70 °C.
Cable sliders with a cable locking screw are suitable for one fl at cable with maxi-
mum overall dimensions of 19 mm x 8 mm. They are made of temperature-resist-
ant plastic. Temperature range from –20 °C to +70 °C.

 16.1.3 Trailing cable, components 
and attachments

42627344.eps

Item Designation No. of conduc-
tors x rated 

cross section

Overall
dimen-
sions

KBK I, 100 KBK II-L, II
Weight Part no. Weight Part no.

[mm²] [mm] [kg] [kg]

83 Rail end cable 
clamp 0,1 982 114 44 0,1 982 114 44

84

Flat cable with 
PE

4 x 1,5 19 x 8 0,21/m 471 352 44 0,21/m 471 352 44
4 x 2,5 21 x 8 0,26/m 504 208 44 0,26/m 504 208 44
8 x 1,5 33 x 8 0,35/m 504 226 44 0,35/m 504 226 44

13 x 1,5 31 x 12 0,55/m 895 171 44 0,55/m 895 171 44
85 Cable slider only for 4 x 1,5 flat cable 0,02 855 143 44 0,04 982 325 44

x y z
KBK 100 40 65

max. 23 x 50 wide
KBK I 40 65
KBK II-L 60 65
KBK II 60 65

Rail end cable clamp  (Item 83)
Flat cable (Item 84)
Cable slider  (Item 85)

85 84 83

Flat cable with rail end cable clamp 
and cable slider

Internal
buffer stop
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86

87

42627444.eps

Flat cable trolley with snap connector

Flat cable trolley with snap 
connector (item 86)

This fl at cable trolley is designed for light duty. It is not suitable for round cables. 
For a fl at cable trolley with snap connector, the following must be ordered sepa-
rately: 1. Trolley for cable bracket
 2. Cable bracket with snap connector
 3. 340 x 8 cable straps for cable brackets,
  (Finish: black)

42627544.eps

1) Only for plastic cable trolley. Several hangers 
may be arranged below each other. However, 
the total load of the additional hangers must not 
exceed 5 kg.

The basic element of the cable trolley is the light-duty trolley (see section 7.3). Ca-
bles, compressed air or water hoses can be supported. The cable trolley has bore 
holes for strain relief cords.
Finish:
plastic, black; axle with ball bearing: steel;
Travel rollers: plain plastic
Temperature range –20 °C to +70 °C.

Cable trolley (plastic, item 86) Cable trolley (steel, item 86)Stirrup with clamping plate
(plastic, item 87)

Item Designation KBK 100, I KBK II-L, II
Max. load Weight Part no. Max. load Weight Part no.

[kg] [kg] [kg] [kg]
86 Trolley for cable bracket — 0,16 980 045 44 — 0,18 982 045 44

Cable bracket with snap connector 3 0,01 981 018 44 3 0,01 981 018 44
340 x 8 cable straps for cable brackets — — 981 019 44 — — 981 019 44

Item Designation KBK 100, I KBK II-L, II
Max. load Weight Part no. Max. load Weight Part no.

kg [kg] kg [kg]
86 Cable trolley (steel, galvanized) 40 0,3 984 605 44 40 0,5 855 085 44

Cable trolley (plastic, black) 25 0,2 980 460 44 25 0,22 982 470 44
87 Stirrup with clamping plate (45 mm radius) 1) 0,1 980 470 44 1) 0,1 980 470 44

x
KBK 100 60
KBK I 65
KBK II-L 45
KBK II 45

1

3

2

Cable trolley (item 86)
Stirrup with clamping plate (item 87)
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42627744.eps

Crane bridge cable clamp
(Item 80)

Crane bridge cable clamps are used for KBK 100, I, II-L, II push travel single/dou-
ble-girder cranes to prevent the fl at cable running from the crane runway to the 
crane girder from being subjected to side pull.

adjustable

Crab frame cable clamp
(Item 81)
Examples

Crab frame cable clamps are suspended from the trolleys of KBK 100, I, II-L, II 
push travel crab frame hoists to relieve the pull on the terminals.
The cable clamp can also be used on other trolleys with an additional pin, as an 
option (see examples).

42627845.eps

RF trolley cable clamp
(Item 82)

RF trolley cable clamps are fi tted to KBK II-L, II electric-travel hoists/cranes to 
relieve the strain on the terminals.

Finish: galvanized

42627944.eps

Item Designation KBK I, II-L, II
Weight [kg] Part no.

82 RF trolley cable clamp 0,6 982 578 44

Item Designation KBK 100 KBK I, II-L, II
Weight [kg] Part no. Weight [kg] Part no.

81 Crab frame cable clamp 0,1 982 577 44 0,1 982 577 44

Item Designation KBK 100 KBK I, II-L, II
Weight [kg] Part no. Weight [kg] Part no.

80 Crane bridge cable clamp 0,7 984 680 44 0,6 980 680 44

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1317 of 2457



13320
29

76
k7

.in
dd

/3
00

10
9

Po
w

er
 s

up
pl

y

KBK II-R profi le sections are fi tted with fi ve internal conductors. Power is supplied 
via end or centre powerfeeds. If track switches or turntables are used in R-type 
systems, the powerfeed may also be arranged at the track switch or turntable for 
downshop rails. For this purpose, the current collector trolley provides four or fi ve 
sprung double sliding contacts.
The system should be provided with a maintenance section (item 11) for better 
maintenance of the current collector trolleys (to check or replace the sliding con-
tacts or replace the entire current collector trolley).
See sections 4.1–4.3 and 4.5/4.6 for components.

 16.1.4 KBK II-R integrated conductor 
line

41027044.eps

Clip for round cable

A round cable has to be laid along the crane girder to complete the electrical con-
nection between the two travel drives on the track girder for electric-travel cranes.
Required cable length: Span lKr + 2,5 m.
The round cable is attached to the crane girder with clips at intervals of 0,5 m for 
KBK I, II-L, II (lKr x 2 + 1) and placed in the upper part of the profi le section without 
any clips for KBK III.

Clip for round cable (item 91)
Round cable (item 92)

42627644.eps

Item Designation KBK I, II-L, II
Weight Part no.

[kg]
91 Clip for round cable on KBK I, II-L, II — 982 124 44

Clip for round cable on KBK II-T — 504 332 44
92 Round cable 4 x 1,5 mm² 0,13 504 931 44

Round cable 7 x 1,5 mm² 0,21 504 951 44
Round cable 12 x 1,5 mm² 0,31 504 945 44

91

92
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7  6  5  4
 II

L3  L2  L1  PE
 I

40473445.eps

16.1.5 Integrated DEL single-
conductor line and 
components for KBK III

42628645.eps

KBK III-DEL current collectorDEL single-conductor line

Up to eight conductors can be integrated in the KBK III track section, more conduc-
tors can also be fi tted in track layouts without any branch sections. IP 23 enclo-
sure; DEL 25/50 mm2, 100/200 A. Maximum conductor cross section at the DEL 
powerfeed point is 10 mm2.
The DEL single-conductor system features a compact design and provides for sim-
ple project engineering and maintenance. All parts are accessible for visual inspec-
tion and maintenance. Snap-on connections make it easy to replace or fi t parts at 
a later date, e.g. block sections or powerfeeds.
Cable anchor points must be created at the powerfeed points by means of termi-
nal boxes (e.g. terminal box fastened to the end cap or with brackets for isolator 
switches).
KBK III installations can be easily fi tted with DEL at a later date.

DEL conductor line

15325147.eps

 121, 122 125 123 3 91 8
    125

Item Designation
121 DEL straight section
122 DEL curved section
123 Stop plate

3
Conductor connector 100 A
Conductor connector 100 A with powerfeed
Conductor connector 200 A with powerfeed

125
Isolating section
Air-gap isolating section

8 End cap with powerfeed / ramp section
91 DEL bracket

Component part overview

1)

1) 750 (straight)
 500 (curved)
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DEL straight section

Curved track section

15313947.eps

DEL curved section
(Item 122)

15310047.eps

DEL straight section
(Item 121)

Straight sections are a maximum of 5945 mm in length. Shorter lengths are ob-
tained by cutting them straight across. The protective earth conductor (PE) marked 
green/yellow must be attached to the girder web.
The max. distance between brackets is 750 mm. 150 mm at conductor line con-
nections, isolating section and end cap.
2 anchor plates must also be ordered for each conductor to protect against longitu-
dinal displacement.

Finish: Plastic insulation grey, green/yellow PE conductor section, Cu conduc-
tor material

Curved sections are supplied with a radius of 1500 mm (60°) and must be adapted 
to the given curved section on site. They are supplied with 100 mm long straight 
end sections for connection to straight track sections. The straight end sections 
must be removed if they are not required.
The max. distance between brackets is 500 mm. 150 mm at conductor line con-
nections, isolating section and end cap.

Conductor cross section 25 mm² 50 mm²
Continuous current at 100% CDF 100 A 200 A
Conductor material Copper
Ambient operating temperature max. -30° to +60° C
Type of enclosure IP 23

Item Designation Weight Part no.
[kg]

121

DEL 1 - 25 - PVC PH
1,78

876 206 44
DEL 1 - 25 - PVC PE 876 216 44
DEL 1 - 50 - PVC PH

2,97
876 096 44

DEL 1 - 50 - PVC PE 876 106 44
123 Stop plate 0,01 876 095 44

Item Designation Radius Weight Part no.
[mm] [kg]

122
DEL curved section 25 mm² PH

1500 0,54
876 230 44

DEL curved section 25 mm² PE 876 231 44
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Powerfeed conductor connector
(Item 3)

Conductor connectors are inserted into the conductors. Conductor connectors with 
a powerfeed arrangement must also be provided with a M5 connecting bolt to at-
tach cable lugs.

Conductor connector

Isolating section
(Item 125)

Isolating and air-gap isolating sections are available. Air-gap isolating sections 
must be used for increased requirements and arduous operating conditions.
The connecting parts are interchangeable. Isolating sections have the same di-
mensions as conductor connectors. Isolating sections feature one and air-gap 
interrupt sections two M5 powerfeed screws (see also conductor connectors).

Isolating section Air-gap isolating section

15316347.eps

15316447.eps

Conductor connector 25 mm² 50 mm²
Continuous current at 100% CDF 100 A 200 A
Cyclic duration factor 100% CDF
Expansion compensation +/- 2,5 mm

Conductor connector with powerfeed
Connection cross-section 10 mm²  max.
Conductor diameter max. 7,5 mm²

Item Designation Weight Part no.
[Qty.] [kg]

3
Conductor connector 100 A 24 1,0 876 240 44
Conductor connector 100 A with powerfeed 12 0,55 876 242 44
Conductor connector 200 A with powerfeed 4 0,5 876 245 44

Item Designation Weight Part no.
[Qty.] [kg]

125
Isolating section 12 0,43 876 250 44
Air-gap isolating section 1 0,04 876 055 44

no current no current
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End cap
Ramp section
Powerfeed end cap
(Item 8)

End cap / ramp section

15325646.eps

The end cap serves as a rail end and as a straight ramp section. It can be used as 
an end powerfeed arrangement for up to 10 mm² connection cross sections.

Item Designation Weight Part no.
[kg]

8 End cap / ramp section 0,02 876 065 44

no current
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Conductor bracket

41026744.eps

Attachment of more than eight DEL 
conductors to KBK III profi le section

Example: 10 DEL conductors for electric-travel single-girder cranes

Twice the number of brackets are used for project engineering.
1. The retaining arm is removed from every second bracket (2) during assembly.
2. The bracket is moved to the outside (by a max. of 2 conductors) and fi tted direct 

next to the complete bracket (1) in such a way that it is supported by the con-
ductors.

The 5-pole design is shown without the KBK III profi le section.
Enclosures 4 are designed to accommodate additional current collectors. Enclo-
sures with 5 or 6-pole current collectors, with or without PE conductor, on request.
Either 2 x 4 and 1 x 2 conductors or 2 x 5 conductors, each on the outside of the 
profi le sections, must be provided for double-girder cranes.

42620344.eps42620345.eps

DEL, 5-pole

Part 1
clamped
to the 
profi le 
section

Part 2
attached
to DEL

P
ro
fi l

e 
se

ct
io

n 
ce

nt
re

 a
xi

s

Part 1 Part 2

The max. 4-pole brackets are fi tted to the left and right of the KBK III profi le section 
by means of an integrated clamping device. DEL brackets with more than 4 con-
ductors per side (except for track switch) on request. In each case, the fi rst bracket 
must be attached 150 mm from the start of the track and conductor joint, all others 
at a max. distance of 750 mm (500 mm in curved sections).

Finish: DEL bracket plastic red, clip galvanized steel

Bracket
(Item 91)

Bracket

15325947.eps

Item Designation Weight Part no.
[kg]

91 Bracket DEL 4 0,06 878 510 44
91

 I II
PE
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Current collector
(Item 12)

Enclosures (item 12) with integrated terminal box and current collector carriers for 
double current collector pantographs (SSD) are used with KBK III load trolleys. 
The terminal box is suitable for connecting 2,5 mm² fl at (max. 30 x 10 mm) or 
round cable (max. dia. 23 mm/PG 16).
Double current collectors are always fi tted to ensure reliable contact. Current col-
lector pantographs with graphite sliding contacts must be used for applications 
under arduous conditions. (Current collectors with graphite sliding contacts on 
request). The enclosures are fi tted with prepared openings for a fl at and a round 
cable. The current collectors are additionally provided with a protective frame in 
straight track sections and in areas within arm’s reach.

Finish: plastic enclosure red

Current collector pantograph 1) SSD
Continuous current at 100% CDF 50 A
Continuous current at 60% CDF 60 A
Continuous current at 30% CDF 60 A
Flat cable union (standard) 30 x 10 mm
Round cable union 2) 23 mm dia. / PG 16
Connection cross-section max. 6 mm²
Travel resistance 4-pole approx. 10 N

Item Designation Part no. Part no.
4-pole 5-pole

12
Enclosure 4 (5), SSD with PE 878 546 44 878 556 44
Enclosure 4 (5), SSD without PE 878 547 44 878 557 44

12a Protective frame 4-pole 878 542 44
12b Flat cable 4 x 2,5, cold-resistant 504 208 44

Current collector pantograph type:
SSD = double current collector pantograph
1) Continuous current details for bronze sliding contact
2) When metric union glands are used, a PG16  M25 reducer is required.

EA-FW intermediate bracket

40475244.eps

The enclosure (item 12) is attached to the single-axle trolleys of the crab frame for 
double-girder cranes or to traverses with single-axle trolleys by means of an inter-
mediate bracket.
Finish: galvanized

Item Designation Weight Part no.
[kg]

EA-FW intermediate bracket 0,07 850 276 44

Current collector

15326146.eps

12a 12

12b
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 16.1.6 Mains connection switch/
isolating switch

 (Item 88)

Switch-isolators are suitable for use as mains connection or isolating switches.
Mains connection switch: Stationary switch-isolator for a crane installation with 

one or more cranes/travelling hoists
Isolator: On-board switch-isolator on cranes or travelling hoists 

on a common power supply line (conductor line).
Switch-isolators can be locked in the OFF (0) position against unauthorised resto-
ration of the power supply by up to three padlocks.
Two M20 x 1,5 cable entries are available. Type of enclosure IP 55.
DT 16a switch-isolator without fuses;
DT 25a switch-isolator without fuses;
DT 25a-S switch-isolator with fuse base for 3 fuses.

42609747.eps

Rated current D fuse link, delayed action D screw-in adapter for fuse 
insert

[A] Part no. Part no.
6 451 663 99 504 905 44
10 451 643 44 504 906 44
16 451 644 44 504 907 44
20 451 645 44 504 908 44
25 451 646 44 504 909 44

DT 25a

Item Designation Voltage Current Weight Part no.
[V] [A] [kg]

88 Switch-isolator
DT 16a  500 max. 20 0,32 575 479 44
DT 25a

 690 max. 25
0,40 575 480 44

DT 25a-S 1,60 473 037 44

Fuse links and inserts for DT 25a-S

DT 25a-SDT 16a
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A terminal box must be provided as the junction with the fi xed round-section cable 
when fl at cables are used to supply power to KBK installations.

Finish: Aluminium enclosure with 6 modular spring-loaded terminals (grey) 
up to (2,5 mm2) fi tted on mounting rail, RAL 7035 (light grey)

1) Nut

for fl at cables Terminal box Twist-type cable gland for
Round cables Flat cables

Weight Part no. Size Part no. Part no.
[kg]

4 x 1,5 mm2 0,34 504 650 44 M20 x 1,5 794 947 44 794 923 44

4 x 2,5 mm2 0,60 575 351 44 M25
(M16, M32)

794 946 44
794 905 44 1)

794 927 44
794 905 44 1)

16.1.7 Terminal box
 (Item 94)

42639844.eps

Item Designation Weight Part no.
[kg]

94 Terminal box 0,4 504 650 44
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 16.1.8 Mounting brackets for 
switches and terminal boxes

Mounting bracket for terminal box
(Item 92)

42673645.eps

Terminal box
504 650 44

KBK I KBK II

Mounting bracket for enclosure on 
RF 125 (Item 92)

42683444.eps

The mounting bracket is used to attach the terminal box, part no. 504 650 44.

Finish: galvanized

The mounting bracket is used to attach the enclosure, part no. 575 381 44.

Finish: black

Enclosure, part no. 575 381 44

Item Designation Weight Part no.
[kg]

92 Mounting bracket for terminal box 0,85 984 695 44

Item Designation Weight Part no.
[kg]

92 RF 125 enclosure mounting bracket 0,6 851 270 44
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42642345.eps

Small DRF attachment bracket Large DRF attachment bracket

Finish: galvanized

Item Designation Weight Part no.
[kg]

Small mounting bracket 0,9 851 222 44
Large mounting bracket 3,9 851 220 44

Example: fi tted to DRF

Attachment bracket

Item Designation Part no.
a

Mains connection/isolating switch
DT 16 a 575 479 44

b
DT 25 a 575 480 44
DT 25 a-S 473 037 44

c
Terminal box

180 x 130 x 75 575 351 44
d 255 x 180 x 75 575 352 44

e
Enclosure

232 x 212 x 137
575 381 44

Crane bridge enclosure 772 078 45

f
Enclosure

400 x 300 x 155
575 382 44

Crane bridge enclosure 2 772 178 45
g Receiver DRC-MP 773 432 44

h Terminal box, E box 185 x 163 x 102

Universal E box 772 167 45

Terminal box
3T3 772 174 45
Manual crab 772 175 45
DC / diode 772 165 45

Polu-Box 772 280 45

Signal converter
3TK 772 176 45
KT3 772 177 45
DT3 772 166 45

42683545.eps

a or b e a or b f

Small mounting bracket
for a, b, c, e, g, h

Large mounting bracket
for a, b, d, f

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1328 of 2457



144 20
29

76
k7

.in
dd

/3
00

10
9

Po
w

er
 s

up
pl

y

Mounting brackets are used for mounting switches, small terminal boxes, coun-
terweights and similar parts. They must not be used as suspension fi ttings. The 
mounting plate for the isolator switch is clamped to the KBK profi le section with the 
mounting bracket.

Finish: galvanized
KBK 100, I, II-L, II: Bolted bracket, fastening bolts and nuts for switch included.
KBK III: Mounting bracket and mounting plate for isolating switch 

must be ordered for isolating switch bracket.

Bracket for C-rails, perforated
KBK III

Bracket for isolator switch/terminal box 
KBK 100, I, II-L, II

42628047.eps

Bracket for on/off switch 
Terminal box with mounting bracket, 
small
(Item 90)

Item Designation KBK 100 KBK I KBK II-L, II KBK III
Weight Screw Part no. Weight Screw Part no. Weight Screw Part no. Weight Part no.

[kg] [kg] [kg] [kg]

90 Bracket for isolator switch On request 1,4 - 851 224 44 1,4 - 851 224 44 2,3 850 032 44
+ 850 152 44

89

90

90

Switch and terminal box mounting 
with mounting bracket, small
(Item 88)

42609847.eps

Switch and terminal box mounting brackets on push travel monorail hoists

A mounting bracket consists of a bracket, eye with nut for suspension, and fasten-
ing material for the enclosure/switch. It may be necessary to drill additional holes 
for the enclosure when it is fi tted to the mounting bracket.

• Switch brackets for DT 16a/DT 25a-S switches are required when several push 
travel monorail trolleys are used with a common power supply on one track.

• To attach terminal boxes to monorail trolleys; load trolley either as single trolley 
or double trolley.

Item Designation Weight Part no.
[kg]

88 Switch bracket 0,75 851 223 44
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42640045.eps

100

Detail Y

108

103

101

84

102

107

88

106b

Y

Detail X

X

106a
105 59

110

104 106c

110

92a

16.2 Pneumatic power 
suppl y

16.2.1 General information

Special power supply lines are required for pneumatic load lifting modules such as 
Demag D-BP rope balancers.
In some applications electric power is required in addition to pneumatic energy on 
the trolley (e.g. for manual force control of the Demag rope balancer).

The supply lines are laid in a protective hose and attached to special points of the 
crane runway and to the crane girder as well as to cable trolleys. The helical pro-
tective hose is always right-handed and has a sag of approx. 500 mm.

Length of the protective hose = Travel path [m] x 1,3 + connecting length on both 
sides [m]

Number of cable trolleys = Length of travel path (rounded off to full metres) -1
Length of cable 
accumulating section = Number of cable trolleys + reserve x length of 

cable trolley

Example:
Single-girder crane

42639944.eps

Separation of power supply: Transfer point crane bridge/crane track
(Detail X)

Power supply interface:  End of crane track
(Detail Y)

Cable trolley
Fixed point Fixed point

Right-handed
protective hose
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16.2.2 Components

42640144.eps

The mounting bracket with hose clip is used as an anchorage to fi t the protec-
tive hose at the end of the track. The mounting bracket is fi tted to the track end or 
bridge end together with the end cap. Protective hoses with a diameter of 18 mm 
to 36 mm may be used. The position of the hose can be adjusted by adjusting the 
angle (at intervals of 22,5 degrees).

Finish: Retaining plate: galvanized
Hose clip set 2: black plastic

Finish: Outer sheath: PVC (grey)
 Internal spiral: PVC-coated spring steel wire

42640244.epsProtective hose End sleeve

Mounting bracket with hose clip
(Item 103)

42640344.eps

Retaining plate

Hose clip set 2

22,5° interval

Protective hose
(Item 100)

Item Designation Weight Part no.
[kg/m]

100 Protective hose 0,29 343 836 44

End sleeve for protective hose
(Item 101)

Finish: Plastic (grey)

Item Designation Weight Part no.
[kg]

101 End sleeve for protective hose 0,003 343 837 44

Item Designation Weight Part no.
[kg]

103 Mounting bracket with hose clip 0,27 855 146 44
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Cable trolley with hose clip
(Item 104)

Cable trolleys are suitable for protective hoses with an external diameter of 18 mm 
to 36 mm. The retaining plate and clamping section on cable trolleys are pre-as-
sembled at an angle of 45° to the direction of travel. Adjustment of the angle is 
possible at intervals of 22,5°. The hose is fi tted by bolting the clamp section with 
the hose clip from below.

Temperature range: -20°C to + 70°C
Max. load: 25 kg

Finish: Trolley: Black plastic
 Axle with ball bearings: Steel
 Travel rollers: Plain plastic
 Hose clip: Black plastic

Item Designation Size Weight Part no.
[kg]

104 Cable trolley with hose clip
KBK 100, I

0,37
980 958 44

KBK II-L, II 855 148 44

42640445.eps

Pre-assembled KBK 100, I KBK II-L, II

Clamp section Hose clip

Retaining plate
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If power is supplied via hoses, the components listed can be used to fi t the hose to 
retaining plates and walls as well as to KBK cable trolleys.
If retaining plates are used, adjustment is possible at intervals of 22,5°.

Finish: Black plastic

Hose clip set
(Item 105)

42640544.eps

22,5° interval

Retaining plate

Clamp section

Hose clip

Hose clip set 1

Clamping range dia. 18 to 36 Clamping range dia. 18 to 36

Hose clip set 2

22,5° interval

Retaining plate

Clamp section

Clamp section

Dimension for hose
27 dia. 36 dia.

Dimension for hose
27 dia. 36 dia.

Item Designation Weight Part no.
[kg]

105
Hose clip set 1 0,16 855 135 44
Hose clip set 2 0,14 855 145 44

Angular connection for balancer
(Item 106a)

42640645.eps
1) Only for manual force control of the balancer, 

included in the scope of delivery.

1)

Item Designation Weight Part no.
[kg]

106a
Angular connection for balancer 3/8“ 0,06 343 777 44
Angular connection for balancer 1/2“ 0,06 343 778 44

Finish: Nickle-plated brass
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Bulkhead gland
(Item 106b)

42640944.eps

Two hose ends (nominal size 12) can be interconnected.

Finish: Black plastic

Angle connector
(Item 106c)

42641144.eps

Item Designation Weight Part no.
[kg]

106b Bulkhead gland 0,09 343 786 44

Finish: Nickle-plated brass

Item Designation Weight Part no.
[kg]

106c Angle connector 0,05 343 835 44

Angle for bulkhead gland
(Item 108)

42640844.eps

Item Designation Weight Part no.
[kg]

108 Angle for bulkhead gland 0,03 984 696 44

Attached with screw set (item 89)

Finish: galvanized
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Maintenance unit
(Item 107)

42640744.eps

Input pressure: 0 to max. 16 bar
Pressure control range: 0,5 – 10 bar
Filter element: 5 m
Condensed water drainage: manual
Input: Sleeve suitable for hose with 13 mm internal diameter
Output: Angular connection for plastic hose with 12 mm ex-

ternal diameter

Item Designation Weight Part no.
[kg]

107 Maintenance unit 1,35 851 199 44
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Item Designation Finish Weight Part no.
[kg]

59 Load bar for rope balancer
D-BP 55/110 Black (RAL 9005) 1,85 984 685 44

84
Highly fl exible round cable 3G 1,5 mm² Outside dia. 7,9 mm 0,09 [kg/m] 343 838 44
Highly fl exible round cable 5G 1,5 mm² Outside dia. 9,6 mm 0,14 [kg/m] 343 839 44

88 DT 16a mains connection switch 0,32 895 167 44
89 M8x20 screw set Galvanized 0,02 712 325 47

102 Plastic hose, silver in colour Outside dia. 12 mm
Inside dia. 8 mm 0,08 [kg/m] 343 840 44

Other components for pneumatic 
power supply

Steel anchorage bracket
(Item 110)

42641045.eps

KBK IIKBK I

Item Designation Weight Part no.
[kg]

110 Steel anchorage bracket 0,63 984 693 44

The bracket is used for transfer between a crane bridge and crane track and is 
fi tted on top of the profi le of the crane bridge. The position of the hose can be 
changed by adjusting the angle (at 22,5° intervals) of hose clip set 2.
Protective hoses with a diameter of 18 mm to 36 mm may be used.

Finish: Fixed point plate: Galvanised steel
Hose clip set 2: Black plastic

1 Screw set
2 Anchorage plate
3 22,5° interval
4 Hose clip set 2

1
2
3

4
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KBK installations with DK chain hoists may be controlled either by direct on-line 
control or through contactors, KBK installations with DC chain hoists are always 
controlled through contactors.
Direct control
Direct on-line control is recommended as standard in cases where no special 
operating conditions require contactor control, and where drive motors can be 
controlled with the operating voltage directly through specially developed Demag 
DSK/DST control pendants.
Contactor control
Special Demag DSC/DSK/DSE control pendants are used for controlling all drive 
motors through contactors. The control circuits connected to earth on one side are 
operated with control transformers. DC chain hoists have 24 V control voltage, 
DK hoists are preferably operated with 230 V control voltage. Special measures 
may be required for applications in plants with a corrosive atmosphere or relatively 
high humidity in order to increase the type of enclosure or to protect the compo-
nents. A control voltage of 42 V is recommended in such environments.
Conversion
Subsequent conversion from direct to contactor control is possible. Conversion to 
wireless control systems, IR or radio remote, is possible in connection with contac-
tor control.
Electro-magnetic compatibility (EMC)
KBK installations comply in full with the provisions of the EC-EMC regulations, as 
laid down in the EN 61000-6-4 and EN 61000-6-2 harmonised standards.
Special protection
Special safety measures are available for KBK installations used at locations and 
in rooms requiring measures exceeding normal standards.
Such measures may be required in:
• Explosion hazard atmospheres,
• Pickling plants,
• Galvanising facilities,
• Outdoors.

All Demag components and assemblies fully comply with DIN VDE regulations, 
relevant accident prevention regulations and relevant standards. All relevant na-
tional or local regulations must be taken into account when planning electrical 
installations. We refer particularly to DIN VDE 0100 and the harmonised European 
standards.

1. It must be possible to cut off all phases of the main power supply line by means 
of one mains switch. This switch must be protected against unauthorized resto-
ration of the power supply.

2. An isolator which can be padlocked should be provided for each hoist if several 
of these, operating on one track, are fed through one and the same power sup-
ply line.

3. Each hoist must be fi tted with an emergency-stop device which brings the mo-
tive drives to a standstill and interrupts the power supply to these drives.

4. A crane switch is required for - electrically powered cranes,
  - cross-travel drives with an output great-

er than 500 W,
  - wireless control systems.
5. Installation of a protective earth conductor, marked green/yellow over its entire 

length, is obligatory. It must be impossible for earth conductor current collectors 
to be exchanged for phase collectors.

The required power supply system should be selected and separately ordered in 
accordance with the KBK standard electrical equipment table. 
When specifying the power supply line, the total length of the supply lines along 
the crane runway and crane bridge must be added and checked to ensure that it is 
within the maximum permissible voltage drop according to section 17.4.

 17 KBK standard electrical equipment

17.1 General

Regulations

Important requirements from the 
standards

Power supply line
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Selection table for installations with 2-stage DC-Pro/DC-Com 
chain hoist and RF 125 KBK item with

Required cable(s) on
the crane bridge the crab
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DSC Manual

Trailing cable

O x 1 1 3+PE

DSE-C

Electric O O x 2 1 1 1 3+PE

Electric with 
crane switch 
contactor

O O E20 3 1 1 1 3+PE
O O E28 7 1 1 8+PE

Conductor line O O E28L 1 8+PE
Trailing cable O O O E32 6 1 1 1 1 8+PE
Conductor line O O O E32L 1 1 1 8+PE

x = no KBK item required (see DC-Pro / DC-Com documents)

 17.2 KBK standard electrical 
equipment with DC

Selection table for installations with DCS-Pro variable-speed 
chain hoist and RF 125 KBK item with

Required cable(s) on 
the crane bridge the crab
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DSC-S Manual

Trailing cable

O x 1 1 3+PE

DSE-
10CS

Electric O O x 2 1 1 1 3+PE

Electric with 
crane switch 
contactor

O O E20 3 1 1 1 3+PE
O O

1)

7 1 1 8+PE
Conductor line O O 1 8+PE
Trailing cable O O O 6 1 1 1 1 8+PE
Conductor line O O O 1 1 1 8+PE

x = no KBK item required (see DCS-Pro documents)
1) On request

Contents Contents Designation Part no.
E20
E32
E32L

Crane bridge enclosure 772 078 45
RF 125 enclosure mounting bracket 851 270 44
Circuit diagram

E28
E28L

Manual travelling hoist terminal box 772 075 45
Fibox enclosure DC mounting bracket 716 540 45
Crane bridge enclosure 772 078 45
RF 125 enclosure mounting bracket 851 270 44
Circuit diagram

The cables listed in the tables are not included in the electrical items and must 
therefore be ordered separately.
Flat and round cables are supplied by the metre, whereas the cables for the travel-
ling hoist are prepared in suitable lengths.

Technical data, installation diagrams and components for electric travel 
motions for KBK installations with DC chain hoists and conventional drives 
such as DRF 200, for example, on request.
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 17.3 Schematic illustrations of cable arrangements and cable clamps

Key to symbols
 Cable clamp
 Round cable (item 92), rigidly mounted on the crane bridge
 Flat cable (item 84), freely suspended
 Monorail hoist with cable entry on the hoist unit
 Double-rail hoist with cable entry on the hoist unit
 RF (friction wheel travel drive)
 Control element

Item Designation Section
80 Crane bridge cable clamp 16.1.3
81 Crab frame cable clamp 16.1.3
82 RF trolley cable clamp 16.1.3
83 Rail end cable clamp 16.1.3
85 Cable slider 16.1.3
88 Mains connection switch 16.1.6
91 Clip for round cable 16.1.3

88M
on

or
ai

l t
ra

ck

EB 1 EB 2 EB 3

40784341.eps 40474841.eps 40474844.eps

S
in

gl
e-

gi
rd

er
 c

ra
ne

EHK 1 EHK 2 EHK 3

40784342.eps 40474842.eps 40474845.eps

S
in

gl
e-

gi
rd

er
 c

ra
ne

, r
ig

id
/d

ou
bl

e-
gi

rd
er

 c
ra

ne

ZHK 1 ZHK 2 ZHK 3

40784343.eps 40474843.eps 40474846.eps

ZHK 4 ZHK 5 ZHK 6

40784345.eps 40784346.eps 40784347.eps

ZHK 7

40784344.eps
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1) The lengths of the supply lines are calculated on the basis of an earth-loop impedance of 200 m .

DCS-Pro, DCMS-Pro, DCRS-Pro chain hoist

Mains connection delay fuse links 
Size Motor size 380-415V 220-240V 500-525V 440-480V 220-240V 380-400V 575V

50Hz 60Hz
[A] [A] [A] [A] [A] [A] [A]

DC-Com 1 ZNK 71 B 8/2

6
6

6 6
6 6

6
DC-Com 2 ZNK 71 B 8/4
DC-Com 5 ZNK 80 A 8/4

DC-Com 10
ZNK 100 A 8/2 10 10 10
ZNK 100 B 8/2 16 25 10 16 25 20 16

Supply cables 1) for 5% voltage drop U and starting current IA
Size Motor size 380-415V 220-240V 500-525V 440-480V 220-240V 380-400V 575V

50Hz 60Hz
[mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m]

DC-Com 1 ZNK 71 B 8/2

1,5
100 1,5

89

1,5
100

1,5
100 1,5

76

1,5
100

1,5
100

DC-Com 2 ZNK 71 B 8/4 100 100
DC-Com 5 ZNK 80 A 8/4 67 56

DC-Com 10
ZNK 100 A 8/2 34 29 80
ZNK 100 B 8/2 38 2,5 21 61 43 2,5 18 26 59

DC-Com chain hoist

Supply cables 1) for 5% voltage drop U and starting 
current IA

Size Motor size 380-480 V, 50/60 Hz, 3 ~
[mm²] [m]

DCS-Pro 1
DCS-Pro 2

DCMS-Pro 1
DCMS-Pro 2
DCRS-Pro 1
DCRS-Pro 2

ZNK 71 B 4
1,5

100

DCS-Pro 5 ZNK 80 A 4
DCS-Pro 10 ZNK 100 A 4 40

Mains connection delay fuse links 
Size Motor size 380-480 V, 50/60 Hz, 3 ~

[A]
DCS-Pro 1
DCS-Pro 2

DCMS-Pro 1
DCMS-Pro 2
DCRS-Pro 1
DCRS-Pro 2

ZNK 71 B 4
6

DCS-Pro 5 ZNK 80 A 4
DCS-Pro 10 ZNK 100 A 4 10

Mains connection delay fuse links 
Size Motor size 380-415V 220-240V 500-525V 440-480V 220-240V 380-400V 575V

50Hz 60Hz
[A] [A] [A] [A] [A] [A] [A]

DC-Pro 1
ZNK 71 A 8/2

6
6

6
6 6 6

6
ZNK 71 B 8/2

DC-Pro 2
DC-Pro 5 ZNK 80 B 8/2

10
10 15

10
DC-Pro 10

ZNK 100 A 8/2 6 10

ZNK 100 B 8/2 16
- 16

15
- 20 15

DC-Pro 16
20 10 25 15 10

ZNK 100 C 8/2 20 - 16 20 - 25 15
DC-Pro 25

Supply cables 1) for 5% voltage drop U and starting current IA
Size Motor size 380-415V 220-240V 500-525V 440-480V 220-240V 380-400V 575V

50Hz 60Hz
[mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m] [mm2] [m]

DC-Pro 1
ZNK 71 A 8/2

1,5

100
1,5

89

1,5

100
1,5

100 1,5
76

1,5
100

1,5

100
ZNK 71 B 8/2

DC-Pro 2
DC-Pro 5 ZNK 80 B 8/2

94
31 26 75

DC-Pro 10
ZNK 100 A 8/2 34 29 78

ZNK 100 B 8/2
38 - - 61 43 - - 2,5 45 78

DC-Pro 16
46 2,5 25 73 52 2,5 21 1,5

36
90

ZNK 100 C 8/2 2,5 47 - 45 2,5 53 - 2,5 51
DC-Pro 25

17.4 Electrical key values for DC-Pro, DC-Com, DCS-Pro, DCMS-Pro, DCRS-Pro

DC-Pro chain hoist

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1340 of 2457



Project engineering sheet for KBK installations

Please enclose a sketch. Please send to your nearest Demag Cranes & Components sales offi ce or 
direct to Demag Cranes & Components GmbH.

Customer Project no.
Customer no.
Customer
Processed by Date

Dept. /Sales offi ce

Stage of customer’s planning Scope of required quotation
Financial planning for investments Budget offer negotiated on   _______________

Tech. Pre- Detailed planning w/o Incl. sketch with ___________________

Implementation expected ________________ Load information Customer visit

Invitation to tender Detailed quotation Telephone contact

Order soon to be placed with steelwork with erection

Quotation deadline _____________________ Delivery deadline _____________________
Type of installation

Monorail Double-rail track KBK track profi le __________

Single-girder crane with latching device KBK crane profi le __________ KBK track profi le __________

Double-girder crane More than 2 crane tracks KBK crane profi le __________ KBK track profi le __________

Technical data
SWL _________________ kg Average operating time _______________________ hours/day
Track length _________________ m
Crane length _________________ m Crane span _______________________ m
Number of trolleys on one track _________________ Load hook dist. for several loads _______________________ mm
Number of cranes on one runway _________________ Highest hook position above fl oor _______________________ m
Installation site ____________________________________________________________________________________________________
Type of supporting structure / suspension methods / fl ange ________________________________________________________________________
Clear height from fl oor to bottom edge of supporting structure ________________________________________________________________________
Hoist unit
Electric chain hoist type _______________________ Hoist speed v ______________ / ______________ m/min
Hook path _______________________ m
Travel speeds
Crab Manual electric, v = ______________ / ______________ m/min

Crane Manual electric, v = ______________ / ______________ m/min

Power supply line
On crane Trailing cable Cable sliders Cable trolleys KBK II-R4 KBK II-R5

DKK DEL Continuous In sections

On track Trailing cable Cable sliders Cable trolleys KBK II-R4 KBK II-R5

DKK DEL Continuous In sections

Power supply
Three-phase AC Operating voltage __________ V, __________ Hz, Control voltage ________ V

Control method
from trolley from crane mobile stationary Direct control Contactor control

Additional information (e.g. special ambient conditions)

Special commercial conditions
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(

Flow Flow Duration V target V meas. Δ o.r.* Outp.**

[%] [l/s] [s] [mA] Tolerance limit: ±0.5% o.r.* ± Zero stability

40.7 16.0 60.1 10.51

40.7 16.0 60.1 10.51

- - - -

- - - -

- - - -

- - - -

*o.r.: of rate

**Calculated value (4 - 20 mA)

Flow Calibration with Adjustment

Flow

100%)

40083908-2831402

52745517 FCP-7.1.D
Calibration rig

39.2699 l/s

-0.02

[l]

0.02

¸
Purchase order number

Service interface

Water temperatureTag Nº

Order code

Order Nº/Manufacturer

Transmitter/Sensor

Serial Nº

AU-3004870843-30 / Endress+Hauser Flowtec AG

50W1H-S50A3AK4AAAD

10/08/2012

-

- -

-1

-1.5

0

-

Measured error % o.r.

Calibrated full scale

Calibrated output

30.8 °C

Zero point

-3

50 60

Page  1 / 1

1.2317
Calibration factor

-

-

[%]

10

Date of calibration

-

- - - - - -

- -

 

Endress+Hauser Flowtec operates ISO/IEC 17025 accredited calibration facilities in Reinach (CH), Cernay (FR), Greenwood (USA),

Traceability to the national standard for all test instruments used for the calibration is guaranteed.

�
Aurangabad (IN) and Suzhou (CN).

-

- -

PROMAG 50 W DN100

[l]

F7047620000

959.924

958.849 959.008

959.691

95.481 0.53 4.654.0 1.58 60.1 94.977

100.8 39.6 60.1 2378.39 20.13

100 [%]

- -

-

0.5

0

-

30 80

1.5

1

- - - - - -0.5

2377.49 -0.04

70

Balaji Kallepwar
Operator

Certified acc. to

ISO 9001

For detailed data concerning output specifications of the unit under test, see Technical Information (TI), chapter Performance characteristics.

20 9040
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About this manual

1. ABOUT THIS MANUAL
This manual describes the entire life cycle of the device. Please keep 

this manual in a safe place, accessible to all users and any new owners.

This manual contains important safety information.

Failure to comply with these instructions can lead to hazardous 

situations.

• This manual must be read and understood. 

1.1. Symbols used

DANGER

Warns you against an imminent danger.

• Failure to observe this warning can result in death or in serious 
injury.

WARNING

Warns you against a potentially dangerous situation.

• Failure to observe this warning can result in serious injury or 
even death. 

CAUTION

Warns you against a possible risk.

• Failure to observe this warning can result in substantial or minor 
injuries. 

NOTE 

Warns you against material damage.

• Failure to observe this warning may result in damage to the 
device or system. 

indicates additional information, advice or important recom-

mendations for your safety and for the correct operation of 

the device.

refers to information contained in this manual or in other 

documents.

 indicates a procedure to be carried out.

1.2. Definition of the word "device"

The word "device" used within this manual refers to the flow trans-

mitter or the flow threshold detector type 8032 or 8072
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Intended use

2. INTENDED USE

Use of the Flow Threshold Detector / Flow Transmitter that 

does not comply with the instructions could present risks to 

people, nearby installations and the environment.

• The flow Threshold detector / Transmitter is intended solely to 
measure the flow rate of liquids.

• Protect the device from electromagnetic perturbations, ultra-
violet radiations and, when installed outside, from the effects of 
climatic conditions.

• Use this device in compliance with the characteristics and 
commissioning and use conditions specified in the contractual 
documents and in the instruction manual.

• Requirements for safe and proper operation are proper trans-
port, storage and installation as well as careful operation and 
maintenance.

• Only use the device as intended.

 

2.1. Restraints

Observe any existing restraints when the device is exported.

2.2. Foreseeable misuse

• Do not use this device in a potentially explosive atmosphere.

• Do not use the device to measure the flow rate of a gas.

• Do not use the device in an environment that is incompatible with 

the materials of which the transmitter is made.

• Do not subject the device to mechanical loads (e.g. by placing objects 

on top of it or by using it as a step).

• Do not make any external modifications to the device. Do not paint 

or varnish any part of the device.
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Basic safety information

3. BASIC SAFETY INFORMATION
This safety information does not take into account: 

• any contingencies or occurences that may arise during assembly, 

use and maintenance of the devices.

• the local safety regulations that the operator must ensure the staff 

in charge of assembly observe.

Danger due to high pressure in the installation.

Danger due to electrical voltage.

Danger due to high temperatures of the fluid.

Danger due to the nature of the fluid.

Various dangerous situations

To avoid injury take care to:

• prevent any accidental power supply switch-on.

• carry out installation and maintenance by qualified and skilled 
staff with the appropriate tools.

• guarantee a defined or controlled restarting of the process, after 
a power supply interruption.

Various dangerous situations

To avoid injury take care to:

• use the device only if in perfect working order and in com-
pliance with the instructions provided in the user manual.

• observe the general technical rules during the planning and use 
of the device.

NOTE 

Chemical compatibility of materials in contact with the fluid.

• Always check the chemical compatibility of the materials the 
device is made of with the products it may be in contact with 
(for instance: alcohols, strong or concentrated acids, aldehydes, 
alkaline compounds, esters, aliphatic compounds, ketones, 
halogenated aromatics or hydrocarbons, oxidants and chlorina-
ted agents). 
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General information

NOTE 

Elements / Components sensitive to electrostatic discharges

• This device contains electronic components sensitive to elec-
trostatic discharges. They may be damaged if they are touched 
by an electrostatically charged person or object. In the worst 
case scenario, these components are instantly destroyed or go 
out of order as soon as they are activated.

• To minimise or even avoid all damage due to an electrostatic 
discharge, take all the precautions described in the EN 61340-
5-1 and 5-2 norms.

• Also ensure that you do not touch any of the energized 
components. 

The device type 8032 / 8072 was developed in consi-

deration of accepted safety rules and is state-of-the-art. 

However, risks may arise.

Failure to observe these instructions as well as any unauthorised 

work on the device excludes us from any liability and also nullifies 

the warranty which covers the device and its accessories.

4. GENERAL INFORMATION

4.1. Manufacturer's address and 
international contacts

To contact the manufacturer of the device, use following address

Bürkert SAS

Rue du Giessen

BP 21

F-67220 TRIEMBACH-AU-VAL

The addresses of our international branches can be found on the 

last pages of this manual.

They can also be found on the Internet under:

www.burkert.com

4.2. Warranty conditions

The condition governing the legal warranty is the conforming use of 

the device in observance of the operating conditions specified in this 

manual.

4.3. Information on the Internet

You can find the user manual and technical datasheets regarding types 

8032 and 8072 on the internet at:

www.burkert.com
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Area of application

5. AREA OF APPLICATION
The device is intended for measuring the flow rate of liquids.

The threshold detector can be used to control a valve or activate an 

alarm. A transmitter version can also be used to establish a control loop.

5.1. General description

5.1.1. Construction

The flow threshold detector / flow transmitter is made up of an SE32 

electronic module and a fitting integrating the measuring element, either 

a fitting S030 for the 8032 or a fitting S070 for the 8072. The position 

of the electronic module can be adjusted by 180°.

• The electrical connection of the 8032/8072 threshold detector 

is made via a 5-pin M12 fixed male adjustable connector and, 

depending on the version, an EN 175301-803 fixed connector.

• Depending on the version, the electrical connection of the 

8032/8072 transmitter is made via an EN 175301-803 fixed 

connector and/or an 8-pin or 5-pin M12 fixed male connector.

The device requires a 12-36 V DC power supply.

• Depending on the version, a threshold detector has 1 or 2 tran-

sistor outputs, NPN and/or PNP, or 1 relay output.

• A transmitter has one 4-20 mA current output or 1 current output 

and 1 relay output.

5.1.2. Measuring element

• The device 8032 detects the rotation of the paddle-wheel from 

the S030 fitting. The paddle-wheel generates pulses with a fre-

quency proportional to the flow rate (f = KxQ, f is the frequency in 

Hz, K the proportionality factor, called K factor, in pulse/litre which 

is specific to each S030 fitting, and Q is the flow rate in l/s).

• The device 8072 detects the rotation of the oval gears of the 

S070 fitting. The oval gears generate a measuring signal with a 

frequency proportional to the flow rate. The proportionality factor, 

called K factor, is specific to each S070 fitting.

5.2. Available versions of the SE32 
electronic module

The order codes of the S030 or S070 fittings can be taken from the 

related data sheet: refer to the data sheets to select the fitting suited 

to your application
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Area of application

SE32 version
Supply 

voltage
Output Electrical connection

UL

Order code

Threshold detector 12-36 V DC Transistor, NPN EN 175301-803  male fixed connector no 436474

Threshold detector 12-36 V DC Transistor, PNP EN 175301-803  male fixed connector no 434871

Threshold detector 12-36 V DC Transistor, NPN and PNP Male 5-pin M12 fixed connector no 436473

yes 553431

Threshold detector 12-36 V DC Relay Male 5-pin M12 and male 

EN 175301-803 fixed connectors
no 436475

Transmitter 12-36 V DC 4-20 mA + Relay Male 8-pin M12 and male 

EN 175301-803 fixed connectors
no 560547

Transmitter 12-36 V DC 4-20 mA + Relay Male 5-pin M12 and male 

EN 175301-803 fixed connectors
no 560402

Transmitter 12-36 V DC 4-20 mA Male 5-pin M12 fixed connector no 560403
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Technical data

5.3. Description of the name plate

FLOW : SE32 HALL

SUPPLY:12-36V= 90mA

REL:230V     3A

PV:12-36V / 4-20mA

0.3-10m/s

S-N:1110

00560547  W45LP

M
a

d
e

 i
n

 F
ra

n
c

e
 2

3
4

6

810 7

 5

1

911

1. Measured process value and type of the electronic module

2. Type of sensor 

3. Supply voltage; Current consumption

4. On/off output data

5. Data of the current output

6. Conformity logo

7. Electrical protection class: double insulation

8. Manufacturing code

9. Measurement range

10. Order code

11. Serial number

Fig. 1 : Name plate

6. TECHNICAL DATA

6.1. Conditions of use

Ambient temperature

• 8032

• 8072

• UL version

(in operation)

• -10°C...60°C

• 0°C...60°C

• 0°C...40°C 

Air humidity < 80%, non condensated

Height above sea level 2000 m max. (UL version)

Degree of pollution 2 (UL version)

Installation class I (UL version)

Protection rating IP65 with connectors plugged-in and 

tightened or sealed

6.2. Compliance to standards and 
directives

The type 8032 / 8072 flow threshold detector or flow transmitter is 

EC approved and complies with the standards and directives indi-

cated on the EC declaration of conformity.

The UL device, with order code 553431, for the United States of 

America and Canada complies with the following standards:

• UL 61010-1

• CAN/CSA-C22.2 n° 61010-1.
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Technical data

6.3. General technical data

6.3.1. Mechanical data

Parts not exposed to 

the fluid

Material

Housing, cover Fibre glass reinforced polycarbonate

Fixed connectors PA

Front panel Polyester

Screws Stainless steel

O-ring seals FKM as standard (EDPM optional)

DN
H with S070 

fitting

15 85

25 100

40 117

50 135

80 175

100 176

Fig. 2 : Dimension H [mm] of the 8072 depending on the S070 

fitting diameter

DN H with S030 fitting

06 80

08 80

15 85

20 82

25 83

32 86

40 90

50 96

65 96

Fig. 3 : Dimension H [mm] of the 8032 depending on the S030 

fitting diameter

76 

22 

50
 

SW 22 

54 40 

5-pin M12

Fig. 4 : Dimensions [mm] of the SE32 electronic module with a 

5-pin M12 fixed connector
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Technical data

Type of fluid depends on the fitting used 

(refer to the user manual of the 

fitting used)
Fluid viscosity depends on the fitting used 

(refer to the user manual of the 

fitting used)
Rate of solid particles (8032 

only)

max. 1%

Fluid temperature

• with fitting S030 in PVC

• with fitting S030 in PP

• with fitting S030 in stainless 

steel, PVDF, or brass

• with S070 fitting, housing in 

aluminium

• with S070 fitting, housing in 

stainless steel

• 0 to 50 °C (see Fig. 8)

• 0 to 80 °C (see Fig. 8)

• -15 to 100 °C (see Fig. 8) 

• max. 80 °C 

• max. 100 °C

Fluid pressure

• 8032 with S030 fitting in 

metal

• 8032 with S030 fitting in 

plastic

• 8072 with fitting S070 with 

flanges

• 8072 with any fitting S070 

except S070 with flanges

• PN16 max. (see Fig. 8) 

• PN10 max. (see Fig. 8) 

• PN10 max. 

• PN55 max.

8-pin M12

13.5

5
0

94

67.5

Fig. 5 : Dimensions [mm] of the SE32 electronic module with an 

8-pin M12 fixed connector

5
4

 

30

Fig. 6 : Dimensions [mm] of the SE32 electronic module, top view 

6.3.2. General data

Pipe diameter depends on the fitting used: for 

an S030 fitting, the appropriate 

diameter is determined using the 

flow/DN/fluid velocity diagrams 

at chap. 7.2.1.
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Technical data

Measurement range

• 8032 

 

 

• 8072

• 0.3 m/s to 10 m/s, 

0.3 m/s corrresponds to a flow 

rate of 0.5 l/min in a DN06 

fitting

• 2 to 1200 l/min, if the viscosity 

> 5 cps; 

3 to 616 l/min, if the viscosity 

< 5 cps
Accuracy

• 8032 (see Fig. 7) 

 

 

 

 

 

• 8072

• ±1 % of the full scale1), with 

on site calibration or when 

using the teach-in feature 

or 

± (1 % of the full scale1) + 3% 

of the measured value), when 

using the standard K factor

• ±1% of the measured value
Repeatability

• 8032

• 8072

• ±0.4% of the measured value

• ±0.03% of the measured 

value
Linearity (8032 only) ±0.5 % of the full scale1)

Measuring element paddle-wheel of the S030 fitting 

or oval gears of the S070 fitting
1) Full scale= 10 m/s

Fluid velocity in m/s

Max error %

M
e
a
s
u
ri
n
g

 e
rr

o
r 

- 
%

 o
f 

th
e
 

m
e
a
s
u
re

m
e
n
t

with a Teach-in procedure

With standard K factor of the 

S030 fitting

Fig. 7 : Accuracy of the measurements made by a 8032, when 

using or not the Teach-in feature.

These values were determined in the following reference conditions: 

fluid = water, water and ambient temperatures = 20°C, upstream and 

downstream distances respected, appropriate pipe dimensions.

English

Type 8032 / 8072

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 15 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1359 of 2457



13

Technical data

Metal (PN16)

Fig. 8 : Fluid temperature / pressure dependency of the 8032, 

depending on the material the S030 fitting is made of

6.3.3. Electrical data

Table 1 : Electrical data for threshold detectors

Installation class (over-

voltage class)

2

Supply voltage 12-36 V DC

Dielectric strength 2300 VAC

Current consumption

• Version with transistor 

output

• Version with 1 single 

output, relay or current

• version with 1 relay and 

1 current outputs

• 50 mA max. 

• 70 mA max. 

• 90 mA max.

Protection against polarity 

reversal

yes

Transistor output NPN and/or PNP, open collector, 

700 mA max., 

NPN output: 0,2-36 V DC 

PNP output: supply voltage

Relay output 250 VAC, 3 A max, adjustable

Protection against short 

circuits

yes, for the transistor output

Table 2 : Electrical data specific to the UL threshold detector

Characteristics of the 

power source (not 

supplied)

• Limited power source (in accor-

dance with § 9.3 of the UL 61010-1 

standard)

• or class 2 type power source 

(according to the 1310/1585 and 

60950-1 standards)

Drain current 30-50 mA

Table 3 : Electrical data for transmitters

English

Type 8032 / 8072

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 16 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1360 of 2457



14

Technical data

4-20 mA output

• Accuracy

• Wiring

• Loop resistance 

 

 

• Galvanically insulated

• Adjusting the 4 mA output 

current

• Adjusting the 20 mA output 

current

• Response time (10% up to 

90%)

• ±0.5%

• 4 wires

• 1300  at 36 V DC, 1000  

at 30 V DC, 700  at 24 V 

DC, 450  at 18 V DC, 

200  at 12 V DC

• yes

• between 3 and 5 mA 

• between 18.5 and 21.5 mA 

• 3 s with filter 2 (default setting)

6.3.4. Data of the cables and wires

Version Type of connector

Detector with 

NPN transistor 

output

EN 175301-803 female connector (type 2508, 

supplied)

Detector with 

PNP transistor 

output

EN 175301-803 female connector (type 2508, 

supplied)

Version Type of connector

Detector with 

NPN/PNP tran-

sistor output

Female 5-pin M12 connector (not supplied)

Detector with 

relay output

EN175301-803 (type 2508 supplied) and 5-pin 

M12 (not supplied) female connectors

Transmitter 

with relay 

output

EN 175301-803 (type 2508 supplied) and 8-pin 

M12 (not supplied) or 5-pin M12 (not supplied) 

female connectors

Transmitter 

without relay 

output

Female 5-pin M12 connector (not supplied)

Type of connector Cable type

M12 with order code 

917116

• shielded

• 3 to 6.5 mm in diameter

• with wires with a max. cross section 

of 0.75 mm2

2508 with order code 

438811

• shielded

• 6 to 7 mm in diameter

• with wires with a cross section of 

between 0.14 and 0.5 mm2 
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Installation and wiring

WARNING

Risk of injury due to non-conforming installation.

• The electrical and fluid installation can only be carried out by 
qualified and skilled staff with the appropriate tools.

• Install appropriate safety devices (correctly rated fuse and/or 
circuit-breaker).

• Respect the assembly instructions for the fitting used.

Risk of injury due to unintentional switch on of power supply 

or uncontrolled restarting of the installation.

• Take appropriate measures to avoid unintentional activation of 
the installation.

• Guarantee a defined or controlled restarting of the process 
subsequent to any intervention on the device.

To ensure that the device runs correctly, plug in and tighten 

the connectors.

7.2. Installation onto the pipe

7.2.1. Diagrams

These diagrams are used to determine the DN of the fitting (only for 

a threshold detector / transmitter 8032) appropriate to the appli-

cation, according to the fluid velocity and the flow rate.

7. INSTALLATION AND WIRING

7.1. Safety information

DANGER

Risk of injury due to high pressure in the installation

• Stop the circulation of fluid, drain and depressurize the pipe 
before loosening the process connections.

Risk of injury due to high fluid temperatures.

• Use safety gloves to handle the device.

• Stop the circulation of fluid and drain the pipe before loosening 
the process connections.

Risk of injury due to the nature of the fluid.

• Respect the regulations on accident prevention and safety rela-
ting to the use of aggressive fluids.

Risk of injury due to electrical voltage.

• Before starting work, make sure that you switch off the supply 
voltage and secure it to prevent restarting.

• Do not unscrew the cover of a powered device.

• Observe all applicable accident protection and safety guidelines 
for electrical equipment.
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Installation and wiring

Flow velocity

Flow rate

Flow velocity
F

lo
w

 r
a
te

* for the following fittings:

- with external threads acc. to SMS 1145.

- with weld ends acc. to SMS 3008, BS 4825 / ASME BPE or 

DIN 11850 Rg2.

- Clamp acc. to SMS 3017 / ISO 2852 or BS 4825 / ASME BPE 

or DIN 32676.
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Installation and wiring

7.3. Wiring

DANGER

Risk of injury due to electrical voltage

• Before starting work, make sure that you switch off the supply 
voltage and secure it to prevent restarting.

• Observe all applicable accident protection and safety guidelines 
for electrical equipment.

Protect the electrical power supply and the relay

• Fit the power supply with a 1A fuse if it is not protected 

by default.

• Protect the relay with a fuse of 3A max. and a circuit breaker.

• Use a shielded cable with an operating temperature 

> +80 °C.

• Use a high quality electrical power supply, filtered and 

regulated.

7.2.2. Assembly of the 8032 / 8072

The electronic module SE32 only detects one rotation 

direction of the oval gears of a fitting S070.

• If the 8072 does not run properly, once assembled and 

energized, do the following:

 remove the SE32 from the S070,

 turn the electronic module SE32 by 180°,

 insert the SE32 back into the S070.

 Install the fitting in the pipe according to the installation instruc-

tions provided with the fitting.

 To assemble the electronic module with the fitting, follow the 

instructions given in Fig. 9.

SE32 

S030 

1 

2 

3 

SE32

S070 

1 

2 

FLOW

Fig. 9 : Assembling the SE32 with the fitting S030 or S070
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Installation and wiring

7.3.1. Assembling the connectors

 Unscrew the nut [1] of the cable gland.

 Remove the terminal block [3] from the housing 

[2].

 Insert the cable through the nut [1] then through 

the gasket [4], through the cable gland and 

finally through the housing [2].

 Make the connections to the screw terminal 

block [3] (see chap. 7.3.2, 7.3.4, 7.3.6 or 7.3.7).

 Position the terminal block [3] in steps of 90° 

then put it back into the housing [2], pulling 

gently on the cable so that the wires do not 

clutter the housing.

 Tighten the nut [1] of the cable gland.

 Place the seal [5] between the connector and 

the EN175301-803 fixed connector on the 

device and then plug the 2508 connector into 

the fixed connector.

 Insert and then tighten the screw [6] to ensure 

tightness and correct electrical contact.

Fig. 10 : Assembling the female connector type 2508 (supplied)

 Unscrew the nut [1] on the body [4].

 Insert the cable into the nut [1], the cable 

clamp [2] and the seal [3], and then into 

the body [4].

 Strip 20 mm of the cable.

 Cut the central wire (earth) so that its 

length is equal to 11.5 mm.

 Expose 5.5 mm of the wires on the 

stripped cable.

 Insert each wire into the appropriate pin 

on the terminal block [5] (see chap. 7.3.3 

to 7.3.7).

 Screw the terminal block [5] once wired 

to the body [4]

 Tighten the connector nut [1].

Fig. 11 : Assembling an M12 female connector (not supplied )

7.3.2. Wiring a version with transistor 
output and EN175301-803 male fixed 
connector

DANGER

Risk of injury due to electrical voltage

• Always plug in and tighten the connectors correctly.
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Installation and wiring

12-36 V DC

+ - 

1 

3 
2 

(*) 

V+ 

0 V DC

+-

Power cable shieldLoad 

(solenoid valve, 

for example)

Power supply

PNP tran-

sistor output

Fig. 14 : PNP wiring of the transistor output of a version with EN 

175301-803 fixed connector

(*) Functional earth

7.3.3. Wiring a version with 2 transistor 
outputs and a 5-pin M12 male fixed 
connector

DANGER

Risk of injury due to electrical voltage

• Always plug in and tighten the connectors correctly.

1 2

3

1 2

3

1: V+ (12-36 V DC)

2: Transistor output (NPN or PNP)

3: 0 V DC

4: Functional earth

Fig. 12 : Pin assignment of the EN175301-803 fixed connector

12-36 V DC

+ - 

+-
1 

3 
2 

(*) 

V+ 

0 V DC

Load 

(solenoid valve, 

for example)

Power supply

NPN tran-

sistor output

Power cable shield

Fig. 13 : NPN wiring of the transistor output of a version with 

EN 175301-803 fixed connector
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Installation and wiring

1 2

4 3

5

1: V+ (12-36 V DC)

2: NPN transistor output

3: 0 V DC

4: PNP transistor output 

5: Functional earth

The position of the 5-pin M12 fixed connector is adjustable:

 Unscrew the locknut.

 Turn the fixed connector to the desired position, by 360° max. to 

prevent the cables from twisting inside the housing. 

 Tighten the locknut using a spanner, while keeping the fixed 

connector in the desired position.

Fig. 15 : Allocation of the pins on the 5-pin M12 fixed connector

Pins of the M12 female 

cable available as accessory 

equipment (order code 438680)

Colour of the wire (signal)

1 brown (12-36 V DC)

2 white (NPN transistor output)

3 blue (0 V DC)

4 black (PNP transistor output)

5 grey (functional earth)

(*) Functional earth

12-36 V DC

+ - 

1 2 

3 4 

5 

(*) 

+ -

Load 

(solenoid valve, 

for example)

Power supply

white

blue

brown

Power cable shield

grey

Fig. 16 : Wiring of the NPN transistor output of a version with a 

5-pin M12 fixed connector

12-36 V DC

+ - 

+-

(*) 

1 2 

3 4 

5 

Load 

(solenoid valve, 

for example)

Power supply

black

blue

brown

Power cable shield

grey

Fig. 17 : Wiring of the PNP transistor output of a version with a 

5-pin M12 fixed connector
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Installation and wiring

When both transistor outputs are wired, they operate with 

the same settings made within the OUT function.

12-36 V DC

+ - 

+- +-

(*)

1 2 

3 4 

5 

Load 1 

(wired in PNP 

mode)

Power supply

black

blue

brown

Power cable shield

grey
white

Load 2 

(wired in NPN 

mode)

Fig. 18 : Wiring both transistor outputs on a version with a 5-pin 

M12 fixed connector

7.3.4. Wiring of the version with a single 
relay output

WARNING

Shock hazard due to the voltage at the relay terminals, which 

is higher than 48V.

• Before powering the device, always check that the connectors 
are correctly plugged-in and tightened.

The device is not tight when the EN 175301-803 fixed 

connector is not wired.

 Unscrew the nut [1] (see Fig. 10) on the 2508 female 

connector supplied with the device.

 Insert the plug with order code 444509, supplied with 

the device, into the cable gland.

 Tighten the nut again.

 Plug the sealed 2508 connector onto the 

EN 175301-803 fixed connector.

1 2

3

1 2

3

1: Common

2: Relay, normally closed (NC)

3: Relay, normally open (NO)

4: Not connected

Fig. 19 : Pin assignment on the EN 175301-803 fixed connector

1 2

4 3

5

1: V+ (12-36 V DC)

2: Not connected

3: 0 V DC

4: Not connected

5: Functional earth
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The position of the 5-pin M12 fixed connector is adjustable:

 Unscrew the locknut.

 Turn the fixed connector to the desired position, by 360° max. to 

prevent the cables from twisting inside the housing. 

 Tighten the locknut using a spanner, while keeping the fixed 

connector in the desired position.

Fig. 20 : Allocation of the pins on the 5-pin M12 fixed connector

Pins of the M12 female 

cable available as accessory 

equipment (order code 438680)

Colour of the wire (signal)

1 brown (V+)

2 not connected

3 blue (0 V DC)

4 not connected

5 grey (functional earth)

(1) Use a voltage limiter depending on the charge selected, e.g. for the 

solenoid valve, an EN 175301-803 connector with integrated varistor.

(*) Functional earth

12-36 V DC

+-

1 2 

3 4 

5 

1 

3 
2 

(*) 

L 

250 V AC

N 

(1) 

not connected

Load 

(solenoid valve, 

for example)

Power supply

Relay output, normally open

Power cable shield

brown

grey

blue

Fig. 21 : Wiring of the NO relay output of a version with one 5-pin 

M12 and one EN 175301-803 fixed connectors

12-36 V DC

+ - 

1 2 

3 4 

5 

1 

3 
2 

(*) 

L 

250 V AC  

N 

(1) 

Power cable shield

brown

grey

blue

not connected

Load 

(solenoid valve, 

for example)

Power supply

Relay output, normally 

closed

Fig. 22 : Wiring of the NC relay output of a version with one 5-pin 

M12 and one EN 175301-803 fixed connectors

English

Type 8032 / 8072

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 25 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1369 of 2457



23

Installation and wiring

7.3.5. Wiring of the version with a single 
current output

1 2

4 3

5

1: V+ (12-36 V DC)

2: Current output "minus"

3: 0 V DC

4: Current output "plus"

5: Functional earth

The position of the 5-pin M12 fixed connector is adjustable:

 Unscrew the locknut.

 Turn the fixed connector to the desired position, by 360° max. to 

prevent the cables from twisting inside the housing. 

 Tighten the locknut using a spanner, while keeping the fixed 

connector in the desired position.

Fig. 23 : Allocation of the pins on the M12, 5-pin fixed connector

Pins of the M12 female 

cable available as accessory 

equipment (order code 

438680)

Colour of the wire (signal)

1 brown (V+)

2 white (4-20 mA output "minus")

3 blue (0 V DC)

4 black (4-20 mA output "plus")

5 grey (functional earth)

The current output can be connected in either sourcing or sinking 

mode.

+ - 

i

(*) 
+ - 

4 3 

1 2 
5 

i

i

12-36 V DC 

power supply 
4-20 mA input 

at external 

device

brown

blue

shield

black

white

g
re

y

Fig. 24 : Wiring of the current output, in sinking mode, of a version 

with a 5-pin M12 fixed connector

+ - 

i 

(*) 
+ - 

4 3 

1 2 
5 

i

i

shield

g
re

y

12-36 V DC 

power supply 

4-20 mA input 

at external 

device

brown

blue

black

white

Fig. 25 : Wiring of the current output, in sourcing mode, of a version 

with a 5-pin M12 fixed connector

(*) Functional earth
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7.3.6. Wiring the version with both relay 
and current outputs (5-pin M12 fixed 
connector)

WARNING

Shock hazard due to the voltage at the relay terminals, which 

is higher than 48V.

• Before powering the device, always check that the connectors 
are correctly plugged-in and tightened.

The device is not tight when the EN 175301-803 fixed 

connector is not wired.

 Unscrew the nut [1] (see Fig. 10) on the 2508 female 

connector supplied with the device.

 Insert the plug with order code 444509, supplied with 

the device, into the cable gland.

 Screw the nut again.

 Plug the sealed 2508 connector onto the 

EN 175301-803 fixed connector.

1 2

3

1 2

3

1: Common

2: Relay, normally closed

3: Relay, normally open

4: Not connected

Fig. 26 : Pin assignment on the EN 175301-803 fixed connector

1 2

4 3

5

1: V+ (12-36 V DC)

2: 4-20 mA output "minus"

3: 0 V DC

4: 4-20 mA output "plus"

5: Functional earth

The position of the 5-pin M12 fixed connector is adjustable:

 Unscrew the locknut.

 Turn the fixed connector to the desired position, by 360° max. to 

prevent the cables from twisting inside the housing. 

 Tighten the locknut using a spanner, while keeping the fixed 

connector in the desired position.

Fig. 27 : Allocation of the pins on the 5-pin M12 fixed connector

The current output can be connected in either sourcing or 

sinking mode. See Fig. 30 and Fig. 31 for the related wiring 

charts.
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7.3.7. Wiring the version with relay and 
current outputs (8-pin M12 fixed 
connector)

WARNING

Shock hazard due to the voltage at the relay terminals, which 

is higher than 48V.

• Before powering the device, always check that the connectors 
are correctly plugged-in and tightened.

The device is not tight when the EN 175301-803 fixed 

connector is not wired.

 Unscrew the nut [1] (see Fig. 10) on the 2508 female 

connector supplied with the device.

 Insert the plug with order code 444509, supplied with 

the device, into the cable gland.

 Screw the nut again.

 Plug the sealed 2508 connector onto the 

EN 175301-803 fixed connector.

1 2

3

1 2

3

1: Common

2: Relay, normally closed

3: Relay, normally open

4: Not connected

Fig. 28 : Pin assignment on the EN 175301-803 fixed connector

4

3

1 2

8

5

6

7

1: V+ (12-36 V DC) 

2: Not connected

3: 0 V DC

4: 4-20 mA output "plus"

5: Not connected

6: 4-20 mA output "minus"

7: Not connected

8: Functional earth

Fig. 29 : Allocation of the pins on the 8-pin M12 fixed connector

Pins of the 8-pin M12 female 

cable available as accessory 

equipment (order code 

444800)

Colour of the wire (signal)

1 white

2 not connected

3 green (0 V DC)

4 yellow (4-20 mA output "plus")

5 not connected

6 pink (4-20 mA output "minus")

7 not connected

8 grey (functional earth)

The current output can be connected in either sourcing or sinking mode.
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+ - 
(*) 

+ - 

12-36 V DC

4 

3 

1 2 

5 

6 

7 
8 

i

i

i

Power supply 4-20 mA input 

at external 

device

white

green

yellowpink

shield

g
re

y

Fig. 30 : Wiring of the current output, in sinking mode, of a version 

with an 8-pin M12 fixed connector

+ - 

i 

+ - 

4 

3 

1 2 

5 

6 

7 
8 

12-36 V DC

(*) 

i

i

shield

g
re

y

Power supply 4-20 mA input 

at external 

device

white

green

ye
llo

w

pink

Fig. 31 : Wiring of the current output, in sourcing mode, of a version 

with an 8-pin M12 fixed connector

12-36 V DC

+ - 

1 

3 
2 

(*) 

L 

250 V AC

N 

(1) 

4 

3 

1 2 

5 

6 

7 
8 

Power cable 

shield

g
re

y

Power supply (2)

white

greennot connected

Load (solenoid 

valve, for example)

Relay output, normally open

Fig. 32 : Wiring of the relay output, in normally open mode, of a 

version with an 8-pin M12 fixed connector
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12-36 V DC

+ - 

1 

3 
2 

(*) 

L 

250 V AC

N 

(1) 

4 

3 

1 2 

5 

6 

7 
8 

Power cable 

shield
g

re
y

Power supply (2)

white

greennot connected

Load (solenoid 

valve, for example)

Relay output, normally 

closed

Fig. 33 : Wiring of the relay output, in normally closed mode, of a 

version with an 8-pin M12 fixed connector

(*) Functional earth

(1) Use a voltage limiter depending on the charge selected, e.g. for the 

solenoid valve, an EN 175301-803 connector with integrated varistor.

(2) If the current output is needed, wire the 8-pin M12 connector acc. to 

Fig. 30 if the current output is wired in sinking mode, or acc. to Fig. 31 if the 

current ouput is wired in sourcing mode.

8. COMMISSIONING

8.1. Safety information

WARNING

Danger due to nonconforming commissioning.

Nonconforming commissioning could lead to injuries and damage 

the device and its surroundings. 

• Before commissioning, make sure that the staff in charge have 
read and fully understood the contents of the manual.

• In particular, observe the safety recommendations and intended 
use.

• The device/installation must only be commissioned by suitably 
trained staff.

NOTE 

Risk of damage to the device due to the environment

• Protect this device against electromagnetic interference, 
ultraviolet rays and, when installed outdoors, the effects of the 
climatic conditions.

• When the device is switched on and the cover is open, 

protection against electric shock is no longer guaranteed.

• Check the chemical compatibility between the fluid to 

be measured and the materials from which the device is 

made exposed to it.
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9. ADJUSTMENT AND 
FUNCTIONS

9.1. Safety information

DANGER

Risk of injury due to electrical voltage

• Observe all applicable accident protection and safety guidelines 
for electrical equipment.

WARNING

Risk of injury due to nonconforming adjustment.

Nonconforming adjustment could lead to injuries and damage the 

device and its surroundings.

• The operators in charge of adjustment must have read and 
understood the contents of this manual.

• In particular, observe the safety recommendations and intended 
use.

• The device/installation must only be adjusted by suitably trained 
staff.

9.2. Threshold detector / transmitter 
functions

All settings may influence the correct running of the 

process.

• Note the values of the parameters set in the table at chap. 

9.8.

The 8032/8072 threshold detector / transmitter has 3 operating 

modes: Read mode, Calibration mode and Simulation mode.

Mode Functions Accessing the 

other modes

Read To read out:

 - the measured flow rate

 - the switching thresholds

 - the value of the 4-20 mA out-

put (transmitter only)

• Calibration

• Simulation
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Mode Functions Accessing the 

other modes

Calibration • To make the settings needed for 

operation:

 - unit

 - transistor or relay output

 - filter

 - bar graph

 - K factor

 - 4-20 mA current output (trans-

mitter only)

• To make the following additional 

settings:

 - backlighting

 - access code to the Calibration 

and Simulation modes.

• Read

Simulation • To test the configuration made in 

Calibration mode with input of a 

theoretical value.

• To read the frequency of the mea-

sured signal.

• To adjust the 4-20 mA output. 

• Read

9.3. Description of the display and 
the operating keys

The display is used to:

• read the value of certain parameters such as the measured flow 

rate;

• parameterize the device by means of 3 keys; 

• read the configuration of the device; 

• get notification of some events.

0......9

Back key

• To change the value (0...9) 

of the selected digit.

• To go back to the previous 

function.

Next key

• Select the digit at the left;

• To go to the next function.

ENTER

Confirm key

• Confirm the function 

displayed

• To confirm the parameters 

set.
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Bar graph running in each 

mode, except during a 

teach-in procedure.

O
U
T

Shows the status of the on/

off output (red LED).

Shows if the relay is open or 

closed.

Means that the access to 

the Calibration and Simu-

lation modes is protected 

through a code.

Fig. 34 : Description of the keys and icons

9.4. Read mode

The use and setting of the access code to the Calibration 

and Simulation modes are defined within the Calibration 

mode.

Screen Displays...

Screen A ...the measured flow rate

Screen B (only for 

transmitters)

...the value of the 4-20 mA output.

Screen C ...the value of the low switching 

threshold (O LO).

Screen D ...the value of the high switching 

threshold (O HI). 
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+ 

> 5 s 

+ 

> 5 s 

3 

1

+ + 

> 5 s 

ENTER

ENTER

0......9

0......9

0......9

2 
ON 

OFF 

0......9

ENTER

ON 

OFF 

ENTER

ENTER

0......9

Press the keys simultaneously 

more than 5 s

Screen A

Screen C

Screen B

Status of 

function 

CODE?

Status of 

function 

CODE?

Code 

OK?

Code 

OK?

0.615
l/s

12.56
MA

0.200
OLO

1.000
OHI

0000
CODE

0000
CODE

to Calibration mode 

(see chap. 9.5)

to Simulation mode 

(see chap. 9.6)

Screen D
(by default)

(by default)
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9.5. Calibration Mode

All settings may influence the correct running of the process.

 Note the values of the parameters set in the table in chap. 9.8.

Function Description of the function

UNIT (see chap. 9.5.1) To select the unit of the flow rate.

KFAC (see chap. 9.5.2) To input the K factor of the device or have it determined. The K factor is specific to each fitting. It is used by the 

device to convert the measured signal into a flow rate. 

OUT (see chap. 9.5.3) • To select:

 - the switching mode for the transistor or relay output (Hysteresis or Window);

 - whether the switching mode is inverted or not.

• To set:

 - the high (O HI) and low (O LO) switching thresholds;

 - the time delay before switching in seconds (DEL).

mA (see chap. 9.5.4) To set the flow rate range associated to the 4-20 mA output.

FILT (see chap. 9.5.5) • To choose the filter of the displayed flow rate.

Filter 0 means that flow rate variations are displayed.

Filter 9 means that flow rate variations are attenuated to the maximum.

BRGR (see chap. 9.5.6) To input the flow rate range, minimum (BG LO) and maximum (BG HI) values, associated to the bar graph.

BKLG (see chap. 9.5.7) To activate the backlighting of the display, adjust its intensity and set the time-out after which it goes off.

CODE (see chap. 9.5.8) To activate the use of the access code to the Calibration and Simulation modes. By default, the access code is 

not requested.

END (see chap. 9.5.9) To go back to the Read mode by saving or not the settings made.
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9.5.1. Selecting the unit of the flow rate

WARNING

If the flow rate unit is modified, also modify the transistor or relay 

switching thresholds (function OUT), the threshold values of the 

bar graph (function BRGR) and the flow rate range associated to 

the current output (function mA).

2 

ENTER 

ENTER 

ENTER 

0......9 

. . . 
UNIT L/S

UNIT

GA/H

To function KFAC

 Refer to chap. 9.4 to access 

the Calibration mode.

 Select the desired unit of the flow rate
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9.5.2. Entering the K factor or having it determined by teach-in

During the whole teach-in procedure, the outputs are frozen to the status they had at the start of the teach-in.

ENTER

0......9 

ENTER ENTER 

ENTER

ENTER 

ENTERENTER

0......9 

0......9
*

*

KFAC NO
TEAC

YES
TEAC

49.03
KFAC

TEAC
200.0

VOL
49.03

KFAC

To function OUT

* to move the decimal point, simultaneously press keys 
0......9

 and 

• Entering the K factor of the fitting used:

 select "NO TEAC",

 press key "ENTER",

 Enter the K factor of the fitting used, in the KFAC 

parameter. Find the K factor within the instruction 

manual of the fitting.

• Determining the K factor by means of a teach-in 

procedure:

 install the 8032 / 8072 in series with a valve, for 

instance, then

 fill a tank with x litres capacity (200 litres for 

example).

 select "YES TEAC",

 press key "ENTER",

 open the valve: the message "TEAC" flashes.

 when the tank is full, press again key "ENTER".

 enter the volume of liquid that has passed through 

the circuit: the device calculates the K factor and 

displays it.
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9.5.3. Configuring the relay or transistor 
output

OHI> 

OLO 

ENTER 

ENTER 

0......9 

ENTER 

ENTER 
0......9 

0......9 

ENTER ENTER ENTER ENTER 

* 
0......9 

* 

0......9 

0.200
OLO

OUT
MODE

MODE

1.000
OHI

NO
inv

YES
inv

01
DEL

yes

no

To function "mA"

* to move the decimal 

point, simultaneously 

press keys 0......9  and 

 

Hysteresis operation

The change of state is done when a threshold is detected (incre-

asing flow rate: high threshold (OHI) to be detected, decreasing 

threshold: low threshold (OLO) to be detected).

Contact

flow rate

Not inverted Contact

flow rate

Inverted

Fig. 35 : Hysteresis operation of the transistor output

Window operation

The change of state is done whenever one of the thresholds is 

detected.

Not invertedContact

flow rate

InvertedContact

flow rate

Fig. 36 : Window operation of the transistor output

The time delay (DEL) is valid for both output thresholds. Switching 

is only done if one of the thresholds (OHI - OLO) is exceeded for a 
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duration longer than this time delay.

Hysteresis

Not inverted

Not inverted

Inverted

Inverted

Inverted

Inverted

Window

flow rate

Not inverted

Not inverted

Fig. 37 : Examples for the behaviour of the 8032 / 8072, depending 

on the flow rate and the operation chosen.

9.5.4. Setting the flow rate range 
associated to the 4-20 mA output

The 4-20 mA output provides an electrical current, the value of 

which reflects the flow rate measured by the device.

• The signal may be inverted, i.e. the flow rate value associated to 

the 20-mA current is lower than the one associated to the 4-mA 

current.

• The current output gives a 22-mA current when the device shows 

an operating error.

4

20

20 180

mA

l/min

Fig. 38 : Example of relation between the measuring range and the 

current output

MA 0.200
4ma

1.000
20ma

To function "FILT"

* to move the 

decimal point, 

simultaneously 

press keys 

0......9
 and 
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Enter the flow rate values, in the unit that has been chosen in the 

UNIT parameter, related to the 4-20-mA current range.

9.5.5. Choosing the filter of the flow rate

To function "BRGR"

FILT 2
FILT

The "Filter" function is used to attenuate the display and 4-20 mA-

output fluctuations when the flow rate varies in the process.

Ten attenuation levels, from 0 (means no attenuation) to 9 (maximum 

attenuation of the fluctuations) are available.

Table 4 : Response times of the current output and the display 

depending on the filter chosen

Filter N° Response time (10% up to 90%)

0 300 ms

1 1,5 s

2 (default) 3 s

3 5 s

4 7 s

5 11 s

6 20 s

7 38 s

8 100 s

9 200 s

9.5.6. Entering the flow rate range related 
to the bar graph

BRGR 0.200
BGLO

1.000
BGHI

To function "BKLG"

* to move the decimal point, simultaneously press keys 0......9  and  

Set the min. and max. flow rate values, in the unit chosen within the 

"UNIT" function, related to the bar graph:

• BGLO is related to the flow rate value for which all the bar graph 

segments are out. 

• BGHI is related to the flow rate value for which all the bar graph 

segments are on.
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9.5.7. Adjusting the brightness of the 
backlight or deactivating it

ENTER 

0......9 0......9 

ENTER ENTER BKLG 5
BKLG

0
Bdel

To function "CODE"

• Function "BKLG": to deactivate the backlight (choice "0") or 

activate it and select its intensity (choice "1" to "9").

• Function "BDEL": to have the backlight permanently activated 

(choice "00") or have it on for a constant duration (between "01" 

and "99" seconds) after a key press.

9.5.8. Activating and defining the access 
code

0......9 

ENTER ENTER ENTER 

0......9 

CODE ON
CODE

OFF
CODE

0000
CODE

To function "END"

• Function "CODE ON": a code to access the Calibration and 

Simulation modes is necessary. Enter a 4-digit code.

• Function "CODE OFF": no code to access the Calibration and 

Simulation modes is necessary.

9.5.9. Saving the modified parameters

0......9 

ENTER ENTER 

ENTER 

1 

1 

END NO
save

YES
save

Back to Read mode

Back to Read mode

• Function "SAVE NO": the modifications carried out in the Cali-

bration mode are not saved. Is only displayed if any parameter has 

been changed.

• Function "SAVE YES": the modifications carried out in the Cali-

bration mode are saved. Is only displayed if any parameter has 

been changed.
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9.6. Simulation mode

 and : see chap. 9.4, Read mode

3

0......9
0......9

ENTER
1

ENTER ENTER

ENTER ENTER

*

see chap. 9.6.1

FREQ

SIM

MA

END

123.4
HZ

0.600
SIM

* to move the decimal point, simultaneously press keys 
0......9

 and 

FREQ To read the frequency of the measured signal.

SIM To test the switching thresholds set for the transistor 

output or the relay output and/or the conversion of the 

flow rate into mA, by entering a flow rate value.

MA To adjust the 4-20 mA output.

END To go back to Read mode and display the flow rate 

measured.
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9.6.1. Adjusting the 4-20 mA output

0......9

ENTER ENTER ENTER

0......9

ENTER

ENTER

MA

To the function "END" of the Test mode

3.95
OFFS

20.50
span

YES
MA

NO
MA

no

yes

* to move the decimal point, simulta-

neously press keys 
0......9

 and 

• When the function "OFFS" is displayed, the device gives a 4-mA current.

 Measure the current given on the 4-20 mA output using a multimeter.

 Enter this value in the function OFFS. The permitted offset range is 3 to 5 mA.

 Press ENTER to confirm.

• When the function "SPAN" is displayed, the device gives a 20-mA current.

 Measure the current given on the 4-20 mA output using a multimeter.

 Enter this value in the function SPAN. The permitted span range is 18,5 to 21,5 mA.

• Confirm or do not confirm the values entered by choosing "YES OK" or "NO OK". When the message "ERR11" is displayed, at least one of the 

values entered is outside the permitted range: see chap. 10.3. 
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9.7. Default settings

When the device is electrically powered for the first time, the configuration of the 8032 / 8072 is the following:

Flow rate 

unit

K factor Relay or transistor output Current 

output

Filter Bar graph Backlighting Code

UNIT KFAC Switching mode OLO 

threshold

OHI 

threshold

DEL 4mA 20mA FILT BG LO BG HI BKLG BDEL CODE

l/s 1 imp./l Hysteresis, inverted 0 1) 0 1) 0 s 0 1) 100 1) 2 0 1) 0 1) 5 0 s 0000 2)

1) In the unit set within the UNIT function (l/s, by default).

2) By default, the access code is not requested (CODE=OFF).

9.8. Your settings for the 8032 / 8072

Flow rate 

unit

K factor Relay or transistor output Current 

output

Filter Bar graph Backlighting Code

UNIT KFAC Switching mode OLO 

threshold

OHI 

threshold

DEL 4mA 20mA FILT BG LO BG HI BKLG BDEL CODE

1) Hysteresis operating: 2) Window operating: 
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10. MAINTENANCE AND 
TROUBLESHOOTING

10.1. Safety information

DANGER

Risk of injury due to high pressure in the installation

• Stop the circulation of fluid, drain and depressurize the pipe 
before loosening the process connections.

Risk of injury due to electrical voltage.

• Before starting work, make sure that you switch off the supply 
voltage and secure it to prevent restarting.

• Observe all applicable accident protection and safety guidelines 
for electrical equipment.

Risk of injury due to high fluid temperatures.

• Use safety gloves to handle the device.

• Stop the circulation of fluid and drain the pipe before loosening 
the process connections.

• Keep all easily flammable material and fluid away from the device.

Risk of injury due to the nature of the fluid.

• Respect the regulations on accident prevention and safety rela-
ting to the use of aggressive fluids.

WARNING

Risk of injury due to nonconforming maintenance.

• Maintenance must only be carried out by qualified and skilled 
staff with the appropriate tools.

• Guarantee a defined or controlled restarting of the process 
subsequent to any intervention on the device.

10.2. Maintenance and cleaning

NOTE 

The device may be damaged by the cleaning product.

• Clean the device with a cloth slightly dampened with water or a 
cleaning product compatible with the materials from which it is 
made.

Please feel free to contact your Bürkert supplier for any additional 

information.
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10.3. If you encounter problems

Message 

displayed

4-20 mA 

output, if 

present

Meaning What to do

ERR 2 22 mA The calibration 

parameters cannot 

be accessed.

Read fault of the 

mode: the process 

is not stopped.

 Press the 

ENTER key to 

acknowledge 

the error.

 If the failure 

occurs regularly, 

contact your 

retailer.

ERR 11 - The span and/

or offset values 

entered during 

adjustment of the 

4-20 mA output are 

out of range:

offset < 3 mA or > 

5 mA 

and/or span 

<18,5 mA or > 

21,5 mA

 Press the 

ENTER key 

to go back 

to Simulation 

mode.

The device ope-

rates with the pre-

vious adjustment 

values.

11. SPARE PARTS AND 
ACCESSORIES

CAUTION

Risk of injury and/or damage by the use of incorrect parts.

Incorrect accessories and unsuitable spare parts may cause 

injuries and damage the device and the surrounding area.

• Use only original accessories and original spare parts from 
Bürkert.

Spare part Order code

Complete unit 1) with NPN and PNP transistor 

outputs

563103

Complete unit 1) with a single relay output 563104

Complete unit 1) with a single current output 563105

Complete unit 1) with both relay and 4-20 mA 

current outputs

563106

1) Complete unit = cover, display and electronic board

English

Type 8032 / 8072

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 46 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1390 of 2457



44

Packaging, Transport

Accessory Order code

5-pin M12 female connector, to be wired 917116

5-pin M12 female connector, moulded on 

shielded cable (2 m)

438680

EN175301-803 female connector (type 

2508) with cable gland

438811

Plug for the cable gland of the type 2508 

female connector

444509

EN175301-803 female connector (type 

2509) with NPT ½" reduction

162673

8-pin M12 female connector, to be wired 444799

8-pin M12 female connector, moulded on 

shielded cable (2 m)

444800

12. PACKAGING, TRANSPORT

NOTE 

Damage due to transport

Transport may damage an insufficiently protected device.

• Transport the device in shock-resistant packaging and away 
from humidity and dirt. 

• Avoid the effects of heat and cold, which could cause the sto-
rage temperature range to be exceeded.

• Protect the electrical interfaces using protective plugs. 

13. STORAGE

NOTE 

Poor storage can damage the device.

• Store the device in a dry place away from dust.

• Ambient storage temperature: -10 to +60 °C. 
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Disposal of the device

14. DISPOSAL OF THE DEVICE
 Dispose of the device and its packaging in an environmentally-

friendly way.

NOTE 

Damage to the environment caused by products contami-

nated by fluids.

• Keep to the existing provisions on the subject of waste disposal 
and environmental protection.

Note

Comply with the national and/or local regulations which 

concern the area of waste disposal.
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TI046D/24/ae/07.06

Technical Information

Proline Promag 50W, 53W
Electromagnetic Flow Measuring System

Flow measurement in water or wastewater applications

Application

Electromagnetic flowmeter for bidirectional 

measurement of liquids with a minimum conductivity 

of 5 S/cm:

• Drinking water

• Wastewater

• Wastewater sludge

• Flow measurement up to 700 Mgal/day

(110,000 m3/h)

• Fluid temperature up to +176°F (+80°C)

• Process pressures up to 580 psi (40 bar)

• Fitting lengths to DVGW/ISO

Application-specific lining materials:

• Polyurethane and hard rubber

Approvals for hazardous area:

• ATEX, FM, CSA

Lined measuring pipes with materials approved for 

drinking water:

• KTW, WRAS, NSF, ACS, etc. (for Polyurethane liners 

as well)

Connection to process control system:

• HART®, Profibus® DP/PA, FOUNDATION

Fieldbus™, MODBUS® RS485

Your benefits

Promag measuring devices offer you cost-effective flow 

measurement with a high degree of accuracy for a wide 

range of process conditions.

The uniform Proline transmitter concept comprises:

• Modular device and operating concept resulting in a 

higher degree of efficiency

• Software options for electrode cleaning

• Uniform operating concept

The tried-and-tested Promag sensors offer:

• No pressure loss

• Not sensitive to vibrations

• Simple installation and commissioning
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2 Endress+Hauser

Function and system design

Measuring principle Faraday’s law of induction states that a voltage is induced in a conductor moving in a magnetic field.

In electromagnetic measuring, the flowing medium corresponds to the moving conductor. The induced voltage 

is proportional to the flow velocity and is detected by two measuring electrodes and transmitted to the ampli-

fier. Flow volume is computed on the basis of the pipe's diameter. The constant magnetic field is generated by 

a switched direct current of alternating polarity.

A0003191

Ue = B · L · v
Q = A · v

Ue = induced voltage
B = magnetic induction (magnetic field)
L = electrode gap
v = flow velocity
Q = volume flow
A = pipe cross-section
I = current strength

Measuring system The measuring system consists of a transmitter and a sensor. 

Two versions are available:

• Compact version: transmitter and sensor form a single mechanical unit.

• Remote version: transmitter and sensor are installed separately.

Transmitter:

Promag 50/53 transmitters incorporate a high impedance amplifier of 1 x 1012 ohms or greater.

• Promag 50 (user interface with push buttons for operation, two-line display)

• Promag 53 (“Touch Control” without opening the housing, four-line display)

Sensor:

• 1" to 78" (DN 25 to 2000)

Ue

I

I
B

L

V
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Input

Measured variable Flow rate (proportional to induced voltage)

Measuring range Typically v = 0.033 to 33 ft/s (0.01 to 10 m/s) with the specified measuring accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input):

U = 3 to 30 V DC, Ri = 5 k , galvanically isolated.

Configurable for: totalizer(s) reset, measured value suppression, error-message reset.

Status input (auxiliary input) with PROFIBUS DP and MODBUS RS485:

U = 3 to 30 V DC, Ri = 3 k , galvanically isolated 

Switching level: 3 to 30 V DC, independent of polarity

Configurable for: totalizer(s) reset, measured value suppression, error-message reset, 

batching start/stop (optional), batch totalizer reset (optional)

Current input (for Promag 53 only):

Active/passive selectable, galvanically isolated, full scale value selectable,

resolution: 3 A, temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading)

active: 4 to 20 mA, Ri  150 , Uout = 24 V DC, short-circuit-proof

passive: 0/4 to 20 mA, Ri 150 , Umax = 30 V DC

Output

Output signal Promag 50

Current output:

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.003% o.r./°F (0.005% o.r./°C), 

resolution: 0.5 A (o.r. = of reading)

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS 18 to 30 V DC, Ri  150 

Pulse/frequency output:

passive, open collector, 30 V DC, 250 mA, galvanically isolated.

• Frequency output: full scale frequency 2 to 1000 Hz (fmax = 1250 Hz), on/off ratio 1:1,

pulse width max. 10 s.

• Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable

(0.5 to 2000 ms)

PROFIBUS DP interface:

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• Profile version 3.0

• Data transmission rate: 9.6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 1 x analog input, 3 x totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model “Promag 33”

• Bus address adjustable via miniature switches or local display (optional) at the measuring device
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PROFIBUS PA interface:

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profile version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 1 x analog input, 1 x totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), control totalizer, value for local display

• Cyclic data transmission compatible with previous model “Promag 33”

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

Promag 53

Current output:

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typically 0.003% o.r./°F (0.005% o.r./°C),

resolution: 0.5 A (o.r. = of reading)

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS 18 to 30 V DC, Ri  150 

Pulse/frequency output:

active/passive selectable, galvanically isolated (Ex i version: only passive)

• active: 24 V DC, 25 mA (max. 250 mA during 20 ms), RL > 100 

• passive: open collector, 30 V DC, 250 mA

• Frequency output: full scale frequency 2 to 10000 Hz (fmax = 12500 Hz), intrinsically safe: 2 to 5000 Hz;

on/off ratio 1:1; pulse width max. 10 s.

• Pulse output: pulse value and pulse polarity adjustable, pulse width configurable 

(0.05 to 2000 ms)

PROFIBUS DP interface:

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 

1998, galvanically isolated

• Profile version 3.0

• Data transmission rate: 9.6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 2 x analog input, 3 x totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model “Promag 33”

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Available output combination Page 7 ff.

PROFIBUS PA interface:

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profile version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 2 x analog input, 3 x totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model “Promag 33”

• Bus address adjustable via miniature switches or local display (optional) at the measuring device
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MODBUS interface:

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 

1998, galvanically isolated

• MODBUS device type: Slave

• Address range: 1 to 247

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Supported MODBUS function codes: 03, 04, 06, 08, 16, 23

• Broadcast: supported with the function codes 06, 16, 23

• Transmission mode: RTU oder ASCII

• Supported baudrate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud

• Response time:

Direct data access = typically 25 to 50 ms

Auto-scan buffer (data range) = typically 3 to 5 ms

• Available output combination Page 7 ff.

FOUNDATION Fieldbus interface:

• FOUNDATION Fieldbus H1

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• ITK version 4.01

• Current consumption: 12 mA

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Bus connection with integrated reverse polarity protection

• Function blocks: 5 x analog input, 1 x discrete output, 1 x PID

• Output data: volume flow, calculated mass flow, temperature, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), reset totalizer

• Link Master (LM) functionality is supported

Signal on alarm • Current output  failure response selectable (e.g. in accord. with NAMUR Recom. NE 43)

• Pulse/frequency output  failure response selectable

• Status output (Promag 50) non-conductive by fault or power supply failure

• Relay output (Promag 53) de-energized by fault or power supply failure

Load See “Output signal”

Switching output Status output (Promag 50, Promag 53):

Open collector, max. 30 V DC / 250 mA, galvanically isolated.

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values.

Relay outputs (Promag 53):

Normally closed (NC or break) or normally open (NO or make) contacts available 

(default: relay 1 = NO, relay 2 NC), 

max. 30 V / 0.5 A AC; 60 V / 0.1 A DC, galvanically isolated. 

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values, batching contacts.

Low flow cutoff Switch points for low flow cutoff are selectable

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other.
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Power supply

Electrical connection

Measuring unit

a0002441

Cable cross section max. 16 AWG (2.5 mm

A View A (field housing)
B View B (stainless steel field housing)
C View C (wall-mount housing)

*) non changeable communication board
**) changeable communication board
a Cover of the connection compartment
b Cable for power supply: 85 to 260 V AC, 20 to 55 V AC,16 to 62 V DC

Terminal No. 1: L1 for AC, L+ for DC
Terminal No. 2: N for AC, L- for DC

c Ground terminal for protective conductor
d Signal cable: see Terminal assignment  Page 7 ff.

Fieldbus cable:
Terminal No. 26: DP (A) / PA (+) / FF (+) / MODBUS RS485 (A) / (PA, FF: with reverse polarity protection)
Terminal No. 27: DP (B) / PA (-) / FF (-) / MODBUS RS485 (B) / (PA, FF: with reverse polarity protection)

e Ground terminal for signal-cable shield / Fieldbus cable / RS485 line
f Service connector for connecting service interface FXA 193 (Fieldcheck, Tof Tool - Fieldtool Package)
g Signal cable: see Terminal assignment  Page 7 ff.

Cable for external termination (only for PROFIBUS DP with fixed assignment communication board):
Terminal No. 24: +5 V 
Terminal No. 25: GND

a
a

d

b

a
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Terminal assignment, Promag 50

Terminal assignment, Promag 53

The inputs and outputs on the communication board can be either permanently assigned or variable, depending 

on the version ordered (see table). Replacements for modules which are defective or which have to be replaced 

can be ordered as accessories.

Terminal No. (inputs / outputs)

Order variant 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–) 

50***-***********W
Current output

HART

50***-***********A Frequency output
Current output

HART

50***-***********D Status input Status output Frequency output
Current output

HART

50***-***********H – – –
PROFIBUS PA

50***-***********J – –
+5 V (external 

termination)

PROFIBUS DP

50***-***********S – –
Frequency output

IS, passive

Current output Ex i

active, HART

50***-***********T – –
Frequency output

IS, passive

Current output Ex i

passive, HART

Ground connection, power supply Page 6

Terminal No. (inputs / outputs)

Order variant 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–) 

Fixed communication boards (fixed assignment)

53***-***********A Frequency output
Current output

HART

53***-***********B Relay output 2 Relay output 1 Frequency output
Current output

HART

53***-***********F – – –
PROFIBUS PA

IS

53***-***********G – – –
FOUNDATION 

Fieldbus, IS

53***-***********H – – –
PROFIBUS PA

53***-***********J – – –
PROFIBUS DP

53***-***********K
FOUNDATION

Fieldbus

53***-***********Q Status input
MODBUS RS485

53***-***********S
Frequency output

IS

Current output IS 

active, HART

53***-***********T
Frequency output

IS

Current output IS

passive, HART

Flexible communication boards

53***-***********C Relay output 2 Relay output 1 Frequency output
Current output

HART

53***-***********D Status input Relay output Frequency output
Current output

HART

53***-***********L Status input Relay output 2 Relay output 1
Current output

HART
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Electrical connection remote 

version

F06-5xFxxxxx-04-xx-xx-en-001

n.c. = isolated cable shields, not connected

Cable entry Power-supply and signal cables (inputs/outputs):

• Cable entry M20 x 1.5 (8 to 12 mm)

• Sensor cable entry for armoured cables M20 x 1.5 (9.5 to 16 mm)

• Threads for cable entries 1/2" NPT, G 1/2"

Connecting cable for remote version:

• Cable entry M20 x 1.5 (8 to 12 mm)

• Sensor cable entry for armoured cables M20 x 1.5 (9.5 to 16 mm)

• Threads for cable entries 1/2" NPT, G 1/2"

53***-***********M Status input Frequency output Frequency output
Current output

HART

53***-***********N Current output Frequency output Status input MODBUS RS485

53***-***********P Current output Frequency output Status input PROFIBUS DP

53***-***********V Relay output 2 Relay output 1 Status input PROFIBUS DP

53***-***********2 Relay output Current output Frequency output
Current output

HART

53***-***********4 Current input Relay output Frequency output
Current output

HART

53***-***********7 Relay output 2 Relay output 1 Status input MODBUS RS485

Ground connection, power supply Page 6

Terminal No. (inputs / outputs)

Order variant 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–) 

6 5

5

7

7

8 4

4
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Coil circuit

Pipe

Electrode circuit

Meas. signal
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Cable specifications

remote version

Coil cable:

• 2 x 18 AWG (0.75 mm2) PVC cable with common, braided copper shield (Ø approx. 0.28" / 7 mm)

• Conductor resistance:  37 /km

• Capacitance: core/core, shield grounded:  120 pF/m

• Permanent operating temperature: -5 to +180°F (–20 to +80°C)

• Cable cross-section: max. 16 AWG (2.5 mm2)

Signal cable:

• 3 x 20 AWG (0.38 mm2) PVC cable with common, braided copper shield (Ø approx. 0.28" / 7 mm) and 

individually shielded cores.

• With Empty Pipe Detection (EPD): 4 x 20 AWG (0.38 mm2) PVC cable with common, braided copper shield

(Ø approx. 0.28" / 7 mm) and individually shielded cores.

• Conductor resistance:  50 /km

• Capacitance: core/shield:  420 pF/m

• Permanent operating temperature: -5 to +180°F (–20 to +80°C)

• Cable cross-section: max. 16 AWG (2.5 mm2)

A0003194

a = signal cable, b = coil current cable (cross-section: max. 16 AWG / 2.5 mm2)
1 = core, 2 = core insulation, 3 = core shield, 4 = core jacket, 5 = core strengthening, 
6 = cable shield, 7 = outer jacket

Optionally, Endress+Hauser also supplies reinforced connecting cables with an additional, metal strenghtening 

braid. We recommend such cables for the following cases:

• Cables laid underground

• Danger of rodent attack

• Device used with ingress protection NEMA 6P (IP 68)

Operation in zones of severe electrical interference:

The measuring device complies with the general safety requirements in accordance with EN 61010, the EMC 

requirements of EN 61326/A1, and NAMUR Recommendation NE 21.

Caution!

Grounding is by means of the ground terminals provided for that purpose inside the connection housing.

Keep the stripped and twisted lengths of cable shield to the terminals as short as possible.

1

2

3

4

5

6

7

a b
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Supply voltage 85 to 260 V AC, 45 to 65 Hz

20 to 55 V AC, 45 to 65 Hz

16 to 62 V DC

PROFIBUS PA and FOUNDATION Fieldbus

Non-hazardous: 9 to 32 V DC

Intrinsically safe: 9 to 24 V DC

Explosion proof: 9 to 32 V DC

Power consumption AC: <15 VA (including sensor)

DC: <15 W (including sensor)

Switch-on current:

• max. 13.5 A (< 50 ms) at 24 V DC

• max. 3 A (< 5 ms) at 260 V AC

Power supply failure Lasting min. 1 power cycle:

• EEPROM or T-DAT (Promag 53 only) retain the measuring system data in the event of a power supply failure

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, serial number, 

calibration factor, zero point etc.)

Potential equalisation Standard case

Perfect measurement is only ensured when the medium and the sensor have the same electrical potential. 

Most Promag sensors have a standard installed reference electrode which guarantees the required connection. 

This usually means that additional potential matching measures are unnecessary.

Note!

For installation in metal pipes, it is advisable to connect the ground terminal of the transmitter housing to the 

piping. Also, observe company-internal grounding guidelines.

A0004375

Caution!

For sensors without reference electrodes or without metal process terminals, carry out potential matching as 

per the instructions for special cases described below. These special measures are particularly important when 

standard grounding practice cannot be ensured or extremely strong matching currents are expected.
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Metal, ungrounded piping

In order to prevent outside influences on measurement, it is advisable to use ground cables to connect each 

sensor flange to its corresponding pipe flange and ground the flanges. Connect the transmitter or sensor con-

nection housing, as applicable, to ground potential means of the ground terminal provided for the purpose.

Caution!

Also, observe company-internal grounding guidelines.

Note!

The ground cable for flange-to-flange connections can be ordered separately as an accessory from 

Endress+Hauser.

• Pipe dia.  12" (DN 300): The ground cable is in direct connection with the conductive flange coating and 

is secured by the flange screws.

• Pipe dia.  14" (DN 350): The ground cable connects directly to the metal transport bracket.

A0004376

9 AWG (6 mm² Cu)

Pipe sizes Pipe sizes12”� 14”�
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Plastic pipes and isolating lined pipes

Normally, potential is matched using the reference electrodes in the measuring tube. However, in exceptional 

cases it is possible that, due to the grounding plan of a system, large matching currents flow over the reference 

electrodes. This can lead to destruction of the sensor, e.g. through electrochemical decomposition of the elec-

trodes. In such cases, e.g. for fibre-glass or PVC piping, it is recommended that you use additional ground disks 

for potential matching.

When using ground disks, note the following points:

• Ground disks 1/2" to 12" (DN 15 to 300) can be ordered separately from Endress+Hauser as an accessory.

• Ground disks (incl. seals) increase the installation length. You can find the dimensions of ground disks on 

Page 30.

Caution!

• Risk of damage from electrochemical corrosion. Note the electrochemical insulation rating, if the ground 

disks and measuring electrodes are made of different materials. 

• Also, observe company-internal grounding guidelines.

A0004377

Pipes with cathodic protection

In such cases, install the measuring instrument without potential in the piping:

• When installing the measuring device, make sure that there is an electrical connection between the two pip-

ing runs (copper wire, 9 AWG / 6 mm2).

• Make sure that the installation materials do not establish a conductive connection to the measuring device 

and that the installation materials withstand the tightening torques applied when the threaded fasteners are 

tightened.

• Also comply with the regulations applicable to potential-free installation.

A0004378

1 = isolating transformer, 2 = electrically insulated

9 AWG (6 mm² Cu)

9 AWG Cu

1

2 2
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Performance characteristics

Reference operating

conditions

To DIN EN 29104 and VDI/VDE 2641:

• Medium temperature: +28°C ± 2 K

• Ambient temperature: +22°C ± 2 K

• Warm-up period: 30 minutes

Installation:

• Inlet run >10 x Dia

• Outlet run > 5 x Dia

• Sensor and transmitter grounded.

• Sensor centered relative to the pipe.

Maximum measured error Promag 50:

Pulse output: ± 0.5% o.r. ± 1 mm/s (o.r. = of reading)

Current output: plus typically ± 5 A

Promag 53:

Pulse output: ± 0.2% o.r. ± 2 mm/s (o.r. = of reading)

Current output: plus typically ± 5 A

Supply voltage fluctuations have no effect within the specified range.

F06-5xxxxxxx-05-xx-xx-xx-000

Max. measured error in % of reading

Repeatability max. ± 0.1% o.r. ± 0.5 mm/s (o.r. = of reading)

2.5

[%]

2.0

1.5

1.0

0.5

0

v in ft/s [m/s]

0.2 %

0.5 %

0 3
(1)

6
(2)

13
(4)

20
(6)

26
(8)

33
(10)
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Operating conditions

Installation conditions

Installation instructions Mounting location

Correct measuring is possible only if the pipe is full. Avoid the following locations:

• Highest point of a pipeline. Risk of air accumulating

• Directly upstream of a free pipe outlet in a vertical pipe.

F06-5xxxxxxx-11-00-00-xx-000

Installation of pumps

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and the conse-

quent risk of damage to the lining of the measuring tube. Information on the lining's resistance to partial vac-

uum can be found on Page 20.

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or peristaltic 

pumps. Information on the measuring system's resistance to vibration and shock can be found on Page 20.

F06-5xxxxxxx-11-00-00-xx-001

h 2 x Dia�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. The Empty Pipe Detection (EPD) 

function offers additional protection by detecting empty or partially filled pipes.

Caution!

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable to install a 

cleaning valve.

F06-5xxxxxxx-11-00-00-xx-002

Vertical pipes

Install a siphon (b) or a vent valve (a) downstream of the sensor in vertical pipes longer than 15 ft (5 meters). 

This precaution is to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. 

These measures also prevent the system losing prime, which could cause air inclusions. Information on the 

lining's resistance to partial vacuum can be found on Page 20.

F06-5xxxxxxx-11-00-00-xx-003

a = vent valve, b = siphon

� 5 x Dia.

� 2 x Dia.

a

b

> 15 ft (5 m)
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Orientation

An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. Promag, 

nevertheless, supplies a range of options and accessories for correct measuring of problematic mediums:

• Electrode Cleaning Circuitry (ECC) to remove electrically conductive deposits in the measuring tube, e.g. in 

accretive mediums.

• Empty Pipe Detection (EPD) for recognition of partially filled measuring tubes, or for degassing mediums or 

for applications with fluctuating process pressure.

• Exchangeable measuring electrodes for abrasive mediums.

Vertical orientation:
This orientation is ideal for self-emptying piping systems and for use in conjunction with Empty Pipe Detection.

F06-5xxxxxxx-11-00-00-xx-004

Horizontal orientation:
The measuring electrode-plane should be horizontal. This prevents brief insulation of the two electrodes by 

entrained air bubbles.

Caution!

Empty Pipe Detection functions correctly only when the measuring device is installed horizontally and the 

transmitter housing is facing upward. Otherwise there is no guarantee that Empty Pipe Detection will respond 

if the measuring tube is only partially filled or empty.

F06-5xxxxxxx-11-00-xx-xx-000

1 = EPD electrode (Empty Pipe Detection)
2 = Measuring electrodes (signal detection)
3 = Reference electrode (potential equalization)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 65 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1409 of 2457



Proline Promag 50W, 53W

Endress+Hauser 17

Vibrations

Secure the piping and the sensor if vibration is severe.

Caution!

It is advisable to install sensor and transmitter separately if vibration is excessively severe. Information on resis-

tance to vibration and shock can be found on page 20.

F06-5xxxxxxx-11-00-00-xx-006

Foundations, supports

If the nominal diameter is 14" (DN 350), mount the transmitter on a foundation of adequate load-bearing 

strength.

Caution!

Do not allow the casing to take the weight of the sensor. This would buckle the casing and damage the internal 

magnetic coils.

F06-5xFxxxxx-11-05-xx-xx-000

> 30 ft ( 10 m)
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Inlet and outlet runs If possible, install the sensor well clear of fittings such as valves, T-pieces, elbows, etc. Compliance with the 

following requirements for the inlet and outlet runs is necessary in order to ensure measuring accuracy:

• Inlet run 5 x Dia

• Outlet run  2 x Dia

F06-5xxxxxxx-11-00-00-xx-005

Adapters Suitable adapters to DIN EN 545 (reducers and expanders) can be used to install the sensor in larger-diameter 

pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow-moving fluids. 

The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders. The 

nomogram applies only to fluids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from the reduc-

tion) and the d/D ratio.

F06-5xxxxxxx-05-05-xx-xx-000

5 x Dia. 2 x Dia.

Dd

max. 8 °

1.45 (100)

0.14 (10)

0.5

d / D

psi [mbar]

0.6 0.7 0.8 0.9

3 ft/s
1 m/s

6 ft/s
2 m/s

10 ft/s
3 m/s

13 ft/s
4 m/s

16 ft/s
5 m/s

20 ft/s
6 m/s

23 ft/s
7 m/s

26 ft/s
8 m/s

0.014 (1)
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Length of connecting cable Permissible cable length Lmax depends on the conductivity of the medium. A minimum conductivity of 

20 S/cm is required for measuring demineralized water.

F06-5xxxxxxx-05-xx-xx-xx-006

Gray shaded area = permissible range for medium conductivity
Lmax = length of connecting cable in feet [m]
Medium conductivity in [ S/cm]

In order to ensure measuring accuracy, moreover, comply with the following instructions when installing the 

remote version:

• Secure the cable run or route the cable in a conduit. Movement of the cable can falsify the measuring signal, 

particularly if the conductivity of the medium is low.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between sensor and transmitter, if necessary.

Environment

Ambient temperature Transmitter:

• Standard: -5 to +140°F (–20 to +60°C)

• Optional: -40 to +140°F (–40 to +60°C)

Note!

At ambient temperatures below -5°F (–20°C) the readability of the display may be impaired.

Sensor:

• Flange material carbon steel: 14 to 140°F (–10 to +60°C)

• Flange material stainless steel: -40 to +140°F (–40 to +60°C)

Caution!

It is not allowed to use the device beyond the min. and max. lining specified temperature values

(  “Medium temperature range”).

Note the following points:

• Install the device at a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• If both fluid and ambient temperatures are high, install the transmitter at a remote location from the sensor 

( “Medium temperature range”).

Note!

HE or Harsh Environment Protection for sensor:

Provides enchanced moisture ingress protection for humid ambient environments. Apply in applications with 

severe temperature cycling and humid environments. Refer to ordering information, page 37.

Storage temperature • The storage temperature corresponds to the ambient temperature range of the transmitter and sensor (see 

“Ambient temperature”).

• The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably 

high surface temperatures.

• Choose a storage location where moisture does not collect in the measuring device. This will help prevent 

fungus and bacteria infestation which can damage the liner.

• Do not remove the protective plates or caps on the process connections until you are ready to install the 

device.

200

100

5

33
(10)

330
(100)

650
(200)

ft
[m]

( S/cm]�

L max

L max
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Degree of protection • Standard: NEMA 4X (IP 67) for transmitter and sensor

• Optional: NEMA 6P (IP 68) for sensor in remote version

Shock and vibration resistance Acceleration up to 2 g by analogy with IEC 60068-2-6.

Electromagnetic compatibility 

(EMC)

To EN 61326/A1 and NAMUR recommendation NE 21.

Process conditions

Medium temperature range The permissible medium temperature depends on the measuring-tube lining:

• 32 to 180°F (0 to +80°C) for hard rubber (2-1/2" to 78" / DN 65 to 2000)

• -5 to +125 F 20 to +50°C) for polyurethane (1" to 40" / DN 25 to 1000)

Conductivity Minimum conductivity:

5 S/cm for liquids generally

20 S/cm for demineralized water

Note that in the case of the remote version, the minimum conductivity is also influenced by the length of the 

connecting cable  see “Length of connecting cable”

Medium pressure range 

(nominal pressure)

EN 1092-1 (DIN 2501):

PN  6 (DN 1200 to 2000)

PN 10 (DN 200 to 2000)

PN 16 (DN 65 to 2000)

PN 25 (DN 200 to 1000)

PN 40 (DN 25 to 150)

ANSI B16.5:

Class 150 (1 to 24")

Class 300 (1 to 6")

AWWA:

Class D (28 to 78")

JIS B2238:

10K (DN 50 to 300)

20K (DN 25 to 300)

AS 2129:

Table E (DN 80, 100, 150 to 400, 500, 600)

AS 4087:

Cl. 14 (DN 80, 100, 150 to 400, 500, 600)

Pressure tightness

(liner)
Nominal diameter Measuring tube

lining

Resistance to partial vacuum of measuring tube lining

Limit values for abs. pressure [psia] at various

fluid temperatures

[mm] [inch] 75°F

(25°C)

120°F

(50°C)

175°F

(80°C)

212°F

(100°C)

265°F

(130°C)

300°°F

(150°C)

355°F

(180°C)

25 to 1000 1 to 40" Polyurethane 0 0 

65 to 2000 3 to 78" Hard rubber 0 0 0
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Limiting flow The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The optimum velocity 

of flow is 6 to 10 ft/s (2 to 3 m/s). The velocity of flow (v), moreover, has to be matched to the physical prop-

erties of the medium:

• v < 6 ft/s (2 m/s): for abrasive mediums such as potter’s clay, lime milk, ore slurry, etc.

• v > 6 ft/s (2 m/s): for accretive mediums such as wastewater sludge, etc.

Flow characteristics (SI units)

Nominal

diameter

Recommended

flow rate

Factory settings

[mm] [inch]

Min./max. full scale value

(v ~ 0.3 or 10 m/s)

Full scale value

(v ~ 2.5 m/s)

Pulse weighting

(~ 2 pulse/s)

Creepage

(v ~ 0.04 m/s)

25 1" 9…300 dm3/min 75 dm3/min 0.50 dm3 1 dm3/min

32 1 1/4" 15…500 dm3/min 125 dm3/min 1.00 dm3 2 dm3/min

40 1 1/2" 25…700 dm3/min 200 dm3/min 1.50 dm3 3 dm3/min

50 2" 35…1100 dm3/min 300 dm3/min 2.50 dm3 5 dm3/min

65 2 1/2" 60…2000 dm3/min 500 dm3/min 5.00 dm3 8 dm3/min

80 3" 90…3000 dm3/min 750 dm3/min 5.00 dm3 12 dm3/min

100 4" 145…4700 dm3/min 1200 dm3/min 10.00 dm3 20 dm3/min

125 5" 220…7500 dm3/min 1850 dm3/min 15.00 dm3 30 dm3/min

150 6" 20…600 m3/h 150 m3/h 0.025 m3 2.5 m3/h

200 8" 35…1100 m3/h 300 m3/h 0.05 m3 5.0 m3/h

250 10" 55…1700 m3/h 500 m3/h 0.05 m3 7.5 m3/h

300 12" 80…2400 m3/h 750 m3/h 0.10 m3 10 m3/h

350 14" 110…3300 m3/h 1000 m3/h 0.10 m3 15 m3/h

400 16" 140…4200 m3/h 1200 m3/h 0.15 m3 20 m3/h

450 18" 180…5400 m3/h 1500 m3/h 0.25 m3 25 m3/h

500 20" 220…6600 m3/h 2000 m3/h 0.25 m3 30 m3/h

600 24" 310…9600 m3/h 2500 m3/h 0.30 m3 40 m3/h

700 28" 420…13500 m3/h 3500 m3/h 0.50 m3 50 m3/h

– 30" 480…15000 m3/h 4000 m3/h 0.50 m3 60 m3/h

800 32" 550…18000 m3/h 4500 m3/h 0.75 m3 75 m3/h

900 36" 690…22500 m3/h 6000 m3/h 0.75 m3 100 m3/h

1000 40" 850…28000 m3/h 7000 m3/h 1.00 m3 125 m3/h

42" 950…30000 m3/h 8000 m3/h 1.00 m3 125 m3/h

1200 48" 1250…40000 m3/h 10000 m3/h 1.50 m3 150 m3/h

– 54" 1550…50000 m3/h 13000 m3/h 1.50 m3 200 m3/h

1400 – 1700…55000 m3/h 14000 m3/h 2.00 m3 225 m3/h

60" 1950…60000 m3/h 16000 m3/h 2.00 m3 250 m3/h

1600 – 2200…70000 m3/h 18000 m3/h 2.50 m3 300 m3/h

66" 2500…80000 m3/h 20500 m3/h 2.50 m3 325 m3/h

1800 72" 2800…90000 m3/h 23000 m3/h 3.00 m3 350 m3/h

78" 3300…100000 m3/h 28500 m3/h 3.50 m3 450 m3/h

2000 – 3400…110000 m3/h 28500 m3/h 3.50 m3 450 m3/h
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Pressure loss • No pressure loss if the sensor is installed in a pipe of the same nominal diameter.

• Pressure losses for configurations incorporating adapters to DIN EN 545 Page 18 

Flow characteristics (US units)

Nominal 

diameter

Recommended

flow rate

Factory settings

[inch] [mm]

Min./max. full scale value

(v ~ 1.0 or 33 ft/s)

Full scale value

(v ~ 8 ft/s)

Pulse weighting

(~ 2 pulse/s)

Creepage

(v ~ 0.1 ft/s)

1" 25 2.5 to 80 gal/min 18 gal/min 0.20 gal 0.25 gal/min

1 1/4" 32 4 to 130 gal/min 30 gal/min 0.20 gal 0.50 gal/min

1 1/2" 40 7 to 190 gal/min 50 gal/min 0.50 gal 0.75 gal/min

2" 50 10 to 300 gal/min 75 gal/min 0.50 gal 1.25 gal/min

2 1/2" 65 16 to 500 gal/min 130 gal/min 1 gal 2.0 gal/min

3" 80 24 to 800 gal/min 200 gal/min 2 gal 2.5 gal/min

4" 100 40 to 1250 gal/min 300 gal/min 2 gal 4.0 gal/min

5" 125 60 to 1950 gal/min 450 gal/min 5 gal 7.0 gal/min

6" 150 90 to 2650 gal/min 600 gal/min 5 gal 12 gal/min

8" 200 155 to 4850 gal/min 1200 gal/min 10 gal 15 gal/min

10" 250 250 to 7500 gal/min 1500 gal/min 15 gal 30 gal/min

12" 300 350 to 10,600 gal/min 2400 gal/min 25 gal 45 gal/min

14" 350 500 to 15,000 gal/min 3600 gal/min 30 gal 60 gal/min

16" 400 600 to 19,000 gal/min 4800 gal/min 50 gal 60 gal/min

18" 450 800 to 24,000 gal/min 6000 gal/min 50 gal 90 gal/min

20" 500 1000 to 30,000 gal/min 7500 gal/min 75 gal 120 gal/min

24" 600 1400 to 44,000 gal/min 10500 gal/min 100 gal 180 gal/min

28" 700 1900 to 60,000 gal/min 13500 gal/min 125 gal 210 gal/min

30" – 2150 to 67,000 gal/min 16500 gal/min 150 gal 270 gal/min

32" 800 2450 to 80,000 gal/min 19500 gal/min 200 gal 300 gal/min

36" 900 3100 to 100,000 gal/min 24000 gal/min 225 gal 360 gal/min

40" 1000 3800 to 125,000 gal/min 30000 gal/min 250 gal 480 gal/min

42" 4200 to 135,000 gal/min 33000 gal/min 250 gal 600 gal/min

48" 1200 5500 to 175,000 gal/min 42000 gal/min 400 gal 600 gal/min

54" – 9 to 300 Mgal/d 75 Mgal/d 0.0005 Mgal 1.3 Mgal/d

– 1400 10 to 340 Mgal/d 85 Mgal/d 0.0005 Mgal 1.3 Mgal/d

60" 12 to 380 Mgal/d 95 Mgal/d 0.0005 Mgal 1.3 Mgal/d

– 1600 13 to 450 Mgal/d 110 Mgal/d 0.0008 Mgal 1.7 Mgal/d

66" 14 to 500 Mgal/d 120 Mgal/d 0.0008 Mgal 2.2 Mgal/d

72" 1800 16 to 570 Mgal/d 140 Mgal/d 0.0008 Mgal 2.6 Mgal/d

78" 18 to 650 Mgal/d 175 Mgal/d 0.001 Mgal 3.0 Mgal/d

– 2000 20 to 700 Mgal/d 175 Mgal/d 0.001 Mgal 3.0 Mgal/d
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Measuring-tube specifications
Nominal Diameter Pressure rating Inside diameter of

measuring tube

[mm] [inch]

EN (DIN)

[bar]

AS 2129 AS 4087 ANSI

[lbs]

AWWA JIS Hard 

rubber

Polyure-

thane

25 1" PN 40 Cl 150 20K 0.94"

32 PN 40 20K 1.26"

40 1 1/2" PN 40 Cl 150 20K 1.50"

50 2" PN 40 Cl 150 10K 1.97"

65 PN 16 10K 2.60" 2.60"

80 3" PN 16 Table E Cl.14 Cl 150 10K 3.11" 3.11"

100 4" PN 16 Table E Cl.14 Cl 150 10K 4.02" 4.02"

125 PN 16 10K 5.0" 5.0"

150 6" PN 16 Table E Cl.14 Cl 150 10K 6.14" 6.14"

200 8" PN 10 Table E Cl.14 Cl 150 10K 8.03" 8.03"

250 10" PN 10 Table E Cl.14 Cl 150 10K 10.2" 10.2"

300 12" PN 10 Table E Cl.14 Cl 150 10K 12.2" 12.2"

350 14" PN 10 Table E Cl.14 Cl 150 13.5" 13.5"

400 16" PN 10 Table E Cl.14 Cl 150 15.4" 15.4"

450 18" PN 10 Cl 150 17.2" 17.2"

500 20" PN 10 Table E Cl.14 Cl 150 19.4" 19.4"

600 24" PN 10 Table E Cl.14 Cl 150 23.4" 23.4"

700 28" PN 10 Class D 27.2" 27.2"

30" Class D 29.2" 29.2"

800 32" PN 10 Class D 31.3" 31.3"

900 36" PN 10 Class D 35.1" 35.1"

1000 40" PN 10 Class D 39.1" 39.1"

42" Class D 41.1" 41.1"

1200 48" PN 6 Class D 47.1" 47.1"

54" Class D 52.7" 52.7"

1400 PN 6 55.2" 55.2"

60" Class D 58.7" 58.7"

1600 PN 6 63" 63"

66" Class D 64.5" 64.5"

1800 72" PN 6 Class D 70.3" 70.3"

2000 78" PN 6 Class D 78.3" 78.3"
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Mechanical construction

Design / dimensions Dimensions: Wall-mount housing (non hazardous area and II3G / zone 2)

A0001150

Dimensions: Remote field housing (II2GD / zone 1)

A0002128

Esc

E- +

8.46"
(215)

1.77"
(45)

3.54"
(90)

5.31"
(135)

9.84"
(250)

6.27"
(159.5)

3.56"
(90.5)

2.08"
(53)

2.08"
(53)

3.74"
(95)

7.55"
(192)

0.45"
(11.5)

0.45"
(11.5)

3.20"
(81.5)

4.01"
(102)

3.18"
(81)

3.18"
(81)> 1.97"

(50)

13.9"
(355)

6.57"
(167)

10.4"
(265)

9.45”
(240)

8.54” *
(217)

9.53" *
(242)

7.40"
(188)5.24"

(133)

4.84"
(123)

~8.11”
(206)

7.32”
(186)

Æ 0.34"
(8.6 M8)

3.94"
(100)

3.94"
(100)

* Blind version
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There is a separate mounting kit for the wall-mounted housing. It can be ordered from Endress+Hauser as an 

accessory. The following installation variants are possible:

• Panel-mounted installation

• Pipe mounting

Panel-mounted installation

A0001131

Pipe mounting

A0001132

8.27”

9.65”

4.33”
(110)

+0.02
-0.02

+0.02
-0.02

+0.5
-0.5(210 )

+0.5
-0.5(245 )

Ø 0.79” to 2.75”
(20 to 70)

~6.10”
(155)
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Compact version  12" (DN  300)

F06-53Fxxxxx-06-00-xx-xx-000

DN L A B C K E

EN (DIN) / JIS / 

AS*

[mm]

ANSI

[inch]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

25 1" 7.87 (200) 13.3 (341) 10.1 (257) 3.31 (84) 4.72 (120) 3.7 (94)

32 7.87 (200) 13.3 (341) 10.1 (257) 3.31 (84) 4.72 (120) 3.7 (94)

40 1 1/2" 7.87 (200) 13.3 (341) 10.1 (257) 3.31 (84) 4.72 (120) 3.7 (94)

50 2" 7.87 (200) 13.3 (341) 10.1 (257) 3.31 (84) 4.72 (120) 3.7 (94)

65 7.87 (200) 15.4 (391) 11.1 (282) 4.29 (109) 7.08 (180) 3.7 (94)

80 3" 7.87 (200) 15.4 (391) 11.1 (282) 4.29 (109) 7.08 (180) 3.7 (94)

100 4" 9.84 (250) 15.4 (391) 11.1 (282) 4.29 (109) 7.08 (180) 3.7 (94)

125 9.84 (250) 18.6 (472) 12.7 (322) 5.90 (150) 10.2 (260) 5.51 (140)

150 6" 11.8 (300) 18.6 (472) 12.7 (322) 5.90 (150) 10.2 (260) 5.51 (140)

200 8" 13.8 (350) 20.7 (527) 13.6 (347) 7.08 (180) 12.7 (324) 6.14 (156)

250 10" 17.7 (450) 22.7 (577) 14.6 (372) 8.07 (205) 15.7 (400) 6.14 (156)

300 12" 19.7 (500) 24.7 (627) 15.6 (397) 9.05 (230) 18.1 (460) 6.53 (166)

The fitting length (L) is always the same, regardless of the pressure rating.

* Only DN 80, 100 and 150 to 300 are available if flanges according to AS are used.
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Remote version  12" (DN  300)

A0003219

DN L A B C K E

EN (DIN) / JIS 

/ AS*

[mm]

ANSI

[inch]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

25 1" 7.87 (200) 11.2 (286) 7.95 (202) 3.31 (84) 4.72 (120) 3.7 (94)

32 7.87 (200) 11.2 (286) 7.95 (202) 3.31 (84) 4.72 (120) 3.7 (94)

40 1 1/2" 7.87 (200) 11.2 (286) 7.95 (202) 3.31 (84) 4.72 (120) 3.7 (94)

50 2" 7.87 (200) 11.2 (286) 7.95 (202) 3.31 (84) 4.72 (120) 3.7 (94)

65 7.87 (200) 13.2 (336) 8.94 (227) 4.29 (109) 7.08 (180) 3.7 (94)

80 3" 7.87 (200) 13.2 (336) 8.94 (227) 4.29 (109) 7.08 (180) 3.7 (94)

100 4" 9.84 (250) 13.2 (336) 8.94 (227) 4.29 (109) 7.08 (180) 3.7 (94)

125 9.84 (250) 16.4 (417) 10.5 (267) 5.90 (150) 10.2 (260) 5.51 (140)

150 6" 11.8 (300) 16.4 (417) 10.5 (267) 5.90 (150) 10.2 (260) 5.51 (140)

200 8" 13.8 (350) 18.6 (472) 11.5 (292) 7.08 (180) 12.7 (324) 6.14 (156)

250 10" 17.7 (450) 20.5 (522) 12.5 (317) 8.07 (205) 15.7 (400) 6.14 (156)

300 12" 19.7 (500) 22.5 (572) 13.5 (342) 9.05 (230) 18.1 (460) 6.53 (166)

The fitting length (L) is always the same, regardless of the pressure rating.

* Only DN 80, 100 and 150 to 300 are available if flanges according to AS are used.

E

L

A

C

B

K

6.73"
(171)

5.63"
(143)

4.01"
(102)

5.08"
(129)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 76 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1420 of 2457



Proline Promag 50W, 53W

28 Endress+Hauser

Compact version  14" (DN 350)

F06-xxFxxxxx-06-05-xx-xx-000

DN L A B C K E

EN (DIN) 

/ AS 1)

[mm]

ANSI / 

AWWA 2)

[inch]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

350 14" 21.6 (550) 29.1 (738.5) 17.9 (456.5) 11.1 (282.0) 22.2 (564) 10.9 (276)

400 16" 23.6 (600) 31.1 (790.5) 18.9 (482.5) 12.1 (308.0) 24.2 (616) 10.9 (276)

450 18" 25.6 (650) 33.1 (840.5) 19.9 (507.5) 13.1 (333.0) 26.2 (666) 11.5 (292)

500 20" 25.6 (650) 35.1 (891.5) 20.9 (533.0) 14.1 (358.5) 28.2 (717) 11.5 (292)

600 24" 30.7 (780) 39.2 (995.5) 23.0 (585.0) 16.2 (410.5) 32.3 (821) 15.8 (402)

700 28" 35.8 (910) 47.2 (1198.5) 27.0 (686.5) 20.1 (512.0) 40.3 (1024) 23.2 (589)

750 30" 38.4 (975) 47.2 (1198.5) 27.0 (686.5) 20.1 (512.0) 40.3 (1024) 24.6 (626)

800 32" 40.9 (1040) 48.9 (1241.5) 27.9 (708.0) 21.0 (533.5) 42.0 (1067) 25.5 (647)

900 36" 46.0 (1170) 54.9 (1394.5) 30.9 (784.5) 24.0 (610.0) 48.0 (1220) 30.9 (785)

1000 40" 51.2 (1300) 60.9 (1546.5) 33.9 (860.5) 27.0 (686.0) 54.0 (1372) 33.9 (862)

1050 42" 53.7 (1365) 62.9 (1598.5) 34.9 (886.5) 28.0 (712.0) 56.0 (1424) 35.9 (912)

1200 48" 61.4 (1560) 71.7 (1796.5) 38.8 (985.5) 31.9 (811.0) 63.8 (1622) 39.0 (992)

1350 54" 69.1 (1755) 78.7 (1998.5) 42.8 (1086.5) 35.9 (912.0) 71.8 (1824) 42.3 (1252)

1400 - 1820 2148.5 1161.5 987.0 1974 1252

1500 60" 76.8 (1950) 86.5 (2196.5) 46.7 (1185.5) 39.8 (1011) 79.6 (2022) 54.8 (1392)

1600 - 2080 2286.5 1230.5 1056 2112 1482

1650 66" 84.4 (2145) 92.9 (2360.5) 49.9 (1267.5) 43.0 (1093) 86.0 (2186) 58.3 (1482)

1800 72" 92.1

(2340)

100.4 

(2550.5)

53.6

(1362.5)

46.8

(1188.0)

93.5

(2376)

64.2

(1632)

2000 78" 102.3

(2600)

104.3

(2650.5)

55.6

(1412.5)

48.7

(1238.0)

97.5

(2476)

68.2

(1732)

The fitting length (L) is always the same, regardless of the pressure rating.
1) Only DN 350, 400, 500 and 600 are available if flanges according to AS are used.
2) Nominal size < 28"only to ANSI, Nominal size > 24" only to AWWA.

8.94"
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6.61"
(168)
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Remote version  14" (DN 350)

A0003220

DN L A B C K E

EN (DIN) 

/ AS 1)

[mm]

ANSI /

AWWA 2)

[inch]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

350 14" 21.6 (550) 26.9 (683.5) 15.8 (401.5) 11.1 (282.0) 22.2 (564) 10.9 (276)

400 16" 23.6 (600) 29.0 (735.5) 16.8 (427.5) 12.1 (308.0) 24.2 (616) 10.9 (276)

450 18" 25.6 (650) 30.9 (785.5) 17.8 (452.5) 13.1 (333.0) 26.2 (666) 11.5 (292)

500 20" 25.6 (650) 32.9 (836.5) 18.8 (478.0) 14.1 (358.5) 28.2 (717) 11.5 (292)

600 24" 30.7 (780) 37.0 (940.5) 20.9 (530.0) 16.2 (410.5) 32.3 (821) 15.8 (402)

700 28" 35.8 (910) 45.0 (1143.5) 24.9 (631.5) 20.1 (512.0) 40.3 (1024) 23.2 (589)

750 30" 38.4 (975) 45.0 (1143.5) 24.9 (631.5) 20.1 (512.0) 40.3 (1024) 24.6 (626)

800 32" 40.9 (1040) 46.7 (1186.5) 25.7 (653.0) 21.0 (533.5) 42.0 (1067) 25.5 (647)

900 36" 46.0 (1170) 52.7 (1339.5) 28.7 (729.5) 24.0 (610.0) 48.0 (1220) 30.9 (785)

1000 40" 51.2 (1300) 58.7 (1491.5) 31.7 (805.5) 27.0 (686.0) 54.0 (1372) 33.9 (862)

1050 42" 53.7 (1365) 60.7 (1543.5) 32.7 (831.5) 28.0 (712.0) 56.0 (1424) 35.9 (912)

1200 48" 61.4 (1560) 68.5 (1741.5) 36.6 (930.5) 31.9 (811.0) 63.8 (1622) 39.0 (992)

1350 54" 69.1 (1755) 76.5 (1943.5) 40.6 (1031.5) 35.9 (912.0) 71.8 (1824) 42.3 (1252)

1400 - 1820 2093.5 1106.5 987.0 1974 1252

1500 60" 76.8 (1950) 84.3 (2141.5) 44.5 (1130.5) 39.8 (1011) 79.6 (2022) 54.8 (1392)

1600 - 2080 2231.5 1175.5 1056 2112 1482

1650 66" 84.4 (2145) 90.8 (2305.5) 47.7 (1212.5) 43.0 (1093) 86.0 (2186) 58.3 (1482)

1800 72" 92.1 (2340) 98.2 (2495.5) 51.5 (1307.5) 46.8

(1188.0)

93.5

(2376)

64.2

(1632)

2000 78" 102.3

(2600)

102.2 

(2595.5)

53.4 (1357.5) 48.7

(1238.0)

97.5

(2476)

68.2

(1732)

The fitting length (L) is always the same, regardless of the pressure rating.
1) Only DN 350, 400, 500 and 600 are available if flanges according to AS are used.
2) DN < 700 only to ANSI, DN > 600 only to AWWA.
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Ground disk 1" to 12" (DN 25 to 300)

A0003221

DN 1) di B D H

EN (DIN) / JIS / 

AS 4) 

[mm]

ANSI

[inch]

inches

[mm]

inches

[mm]

inches

[mm]

inches

[mm]

25 1" 1.02 (26) 2.44 (62) 3.05 (77.5) 3.44 (87.5)

32 35 80 87.5 94.5

40 1 1/2" 1.61 (41) 3.23 (82) 3.98 (101) 4.06 (103)

50 2" 2.05 (52) 3.98 (101) 4.55 (115.5) 4.25 (108)

65 68 121 131.5 118

80 3" 3.15 (80) 5.16 (131) 6.08 (154.5) 5.31 (135)

100 4" 4.09 (104) 6.14 (156) 7.34 (186.5) 6.02 (153)

125 130 187 206.5 160

150 6" 6.22 (158) 8.54 (217) 10.1 (256) 7.24 (184)

200 8" 8.11 (206) 10.5 (267) 11.3 (288) 8.07 (205)

250 10" 10.2 (260) 12.9 (328) 14.1 (359) 9.45 (240)

300 2) 12" 2) 12.3 (312) 14.8 (375) 16.3 (413) 10.7 (273)

300 3) 12" 3) 12.2 (310) 14.8 (375) 15.9 (404) 10.6 (268)

1) Ground disks can, with the exception of 12" (DN 300), can be used for all supplied flange standards / pressure ratings.
2) PN 10/16, Cl. 150
3) PN 25, JIS 10K/20K
4) DN 32, 40, 65 and 125 are not available if flanges according to AS are used.

0.59”
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0.39”
(10)

H
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Weight

Weight data in kg (ANSI and AWWA in lbs)

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Wall 

housing
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/AWWA EN (DIN) /

AS*

JIS ANSI/AWWA

25 1"

P
N

 4
0

7.3

1
0

K

7.3

C
la

ss
 1

5
0

16 lbs

P
N

 4
0

5.3

1
0

K

5.3

C
la

ss
 1

5
0

12 lbs 13 lbs

32 1 1/4" 8.0 7.3 – 6.0 5.3 – 13 lbs

40 1 1/2" 9.4 8.3 20 lbs 7.4 6.3 16 lbs 13 lbs

50 2" 10.6 9.3 23 lbs 8.6 7.3 19 lbs 13 lbs

65 2 1/2"
P

N
 1

6
12.0 11.1 –

P
N

 1
6

10.0 9.1 – 13 lbs

80 3" 14.0 12.5 31 lbs 12.0 10.5 24 lbs 13 lbs

100 4" 16.0 14.7 35 lbs 14.0 12.7 31 lbs 13 lbs

125 5" 21.5 21.0 – 19.5 19.0 – 13 lbs

150 6" 25.5 24.5 56 lbs 23.5 22.5 52 lbs 13 lbs

200 8"

P
N

 1
0

45 41.9 99 lbs

P
N

 1
0

43 39.9 95 lbs 13 lbs

250 10" 65 69.4 165 lbs 63 67.4 161 lbs 13 lbs

300 12" 70 72.3 242 lbs 68 70.3 238 lbs 13 lbs

350 14" 115 386 lbs 113 381 lbs 13 lbs

400 16" 135 452 lbs 133 448 lbs 13 lbs

450 18" 175 562 lbs 173 558 lbs 13 lbs

500 20" 175 628 lbs 173 624 lbs 13 lbs

600 24" 235 893 lbs 233 888 lbs 13 lbs

700 28" 355

C
la

ss
 D

882 lbs 353

C
la

ss
 D

877 lbs 13 lbs

– 30" – 1014 lbs – 1010 lbs 13 lbs

800 32" 435 1212 lbs 433 1208 lbs 13 lbs

900 36" 575 1764 lbs 573 1759 lbs 13 lbs

1000 40" 700 1984 lbs 698 1980 lbs 13 lbs

– 42"

P
N

 6

– 2425 lbs

P
N

 6

– 2421 lbs 13 lbs

1200 48" 850 3086 lbs 848 3082 lbs 13 lbs

– 54" – 4850 lbs – 4846 lbs 13 lbs

1400 – 1300 – 1298 – 13 lbs

– 60" – 5952 lbs – 5948 lbs 13 lbs

1600 – 1700 – 1698 – 13 lbs

– 66" – 8157 lbs – 8153 lbs 13 lbs

1800 72" 2200 9039 lbs 2198 9035 lbs 13 lbs

– 78" – 10,141 lbs – 10,137 lbs 13 lbs

2000 – 2800 – 2798 – 13 lbs

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

* Only DN 80, 100, 150...400, 500 and 600 are available if flanges according to AS are used.
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Materials Transmitter housing:

• Compact housing: powder coated die-cast aluminium

• Wall-mounted housing: powder coated die-cast aluminium

Sensor housing:

• 1" to 12" (DN 25 to 300): powder-coated die-cast aluminium

• 14" to 78" (DN 350 to 2000): painted steel (Amerlock 400)

Measuring tube:

• < 14" (DN < 350): stainless steel 1.4301 or 1.4306/304L; non-stainless flange material with

Al/Zn protective coating

• > 12" (DN > 300): stainless steel 1.4301/304; non-stainless flange material with 

Amerlock 400 paint

Flange:

• EN 1092-1 (DIN 2501): 316L SS / 1.4571; RSt37-2 (S235JRG2) / C22 / FE 410W B

with flanges made of carbon steel: < 14" (DN < 350) with Al/Zn protective coating; 

> 12" (DN > 300) with Amerlock 400 paint

• ANSI: A105, 316L SS

with flanges made of carbon steel: < 14" (DN < 350) with Al/Zn protective coating; 

> 12" (DN > 300) with Amerlock 400 paint

• AWWA: 1.0425 (with Amerlock 400 paint)

• JIS: RSt37-2 (S235JRG2) / H II / 1.0425 / 316L SS

with flanges made of carbon steel: < 14" (DN < 350) with Al/Zn protective coating; 

> 12" (DN > 300) with Amerlock 400 paint

• AS 2129: (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2) 

(DN 80, 100, 350, 400, 500) A105 or St44-2 (S275JR) 

(with flanges made of carbon steel: DN < 350 with Al/Zn protective coating; 

DN > 300 with Amerlock 400 paint)

• AS 4087: A105 or St44-2 (S275JR)

(with flanges made of carbon steel: DN < 350 with Al/Zn protective coating; 

DN > 300 with Amerlock 400 paint)

Ground disks: 1.4435/316L SS or Alloy C-22

Electrodes: 1.4435/316L SS or Alloy C-22, tantalum

Seals: Seals to DIN EN 1514-1

Material load diagrams Caution!

The following diagrams contain material load curves (reference curves) for various process connections relating 

to the fluid temperature. But the maximal permissible fluid temperature always depends on the lining material 

of the sensor and/or of the sealing material (Page 20).

Flange connection to EN 1092-1 (DIN 2501)

Material: RSt37-2 (S235JRG2) / C22 / FE 410W B

F06-xxFxxxxx-05-xx-xx-xx-000
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Flange connection to EN 1092-1 (DIN 2501)

Material: 316L SS/ 1.4571

F06-xxFxxxxx-05-xx-xx-xx-001Flange connection to ANSI B16.5

Material: A105 CS

A0003226

Flange connection to ANSI B16.5

Material: 316L SS

F06-xxFxxxxx-05-xx-xx-xx-002

Flange connection to AWWA C 207, Class D

Material: 1.0425
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F06-xxFxxxxx-05-xx-xx-xx-004

Flange connection to JIS B2238

Material: RSt37-2 (S235JRG2) / H II / 1.0425

A0003228

Flange connection to AS2129 Table E or AS4087 Cl. 14

Material: A105 / RSt37-2 (S235JRG2) / St44-2 (S275JR)

F06-xxFxxxxx-05-xx-xx-xx-010

Fitted electrodes Measuring, reference and EPD electrodes:

• Standard with: 1.4435/316L SS, Alloy C-22, tantalum

• Optional: exchangeable measuring electrodes made of 1.4435/316L SS, 14" to 78" (DN 350 to 2000)

Process connection Flange connection: 

• EN 1092-1 (DIN 2501), < DN 350 Form A, > DN 300 Form B

(dimensions acc. to DIN 2501; DN 65 PN 16 and DN 600 PN 16 exclusively to EN 10921)

• ANSI B16.5

• AWWA C 207, Class D

• JIS B2238

• AS2129 Table E

• AS4087 Cl. 14

Surface roughness • Electrodes: 

– 1.4435/316L SS, Alloy C-22, Tantalum: 12 in to 10 in (0.3 to 0.5 m)

(all data relate to parts in contact with the medium)

Human interface

Display elements • Liquid-crystal display: backlit, two lines (Promag 50) or four lines (Promag 53) with 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• Totalizer:

Promag 50: 2 totalizers (7-digit plus 7-digit overflow with sign and units)

Promag 53: 3 totalizers (7-digit plus 7-digit overflow with sign and units)
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Operating elements Unified operation concept for both types of transmitter:

Promag 50:

• Local operation with three push buttons (–, +, E)

• Quick Setup menus for straightforward commissioning

Promag 53:

• Local operation with three optical keys (–, +, E)

• Application-specific Quick Setup menus for straightforward commissionig

Language group Language groups available for operation in different countries:

Promag 50, Promag 53:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch and Portuguese

• Eastern Europe and Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech

• South and east Asia (SEA):

English, Japanese, Indonesian

Promag 53:

• China (CIN):

English, Chinese

You can change the language group via the operating program “ToF Tool - Fieldtool Package.”

Remote operation Promag 50: Remote control via HART, PROFIBUS DP/PA

Promag 53: Remote control via HART, PROFIBUS DP/PA, MODBUS RS485, FOUNDATION Fieldbus

Certificates and approvals

Ex approvals Information about currently available Ex versions (ATEX, FM, CSA) can be supplied by your Endress+Hauser 

Sales Centre on request. All explosion protection data are given in a separate documentation which is available 

upon request.

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives.

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-Tick mark The measuring system is in conformity with the EMC requirements of the Australian Communications

Authority (ACA).

Pressure Equipment Directive Flow meters with a nominal diameter smaller or equal 1" (DN 25) are covered by Art. 3(3) of the

European directive 97/23/EG (Pressure Equipment Directive) and are designed according to sound engineer 

practice. For larger nominal diameter, optional approvals according to Cat. III are available when required 

(depends on fluid and process pressure).

PROFIBUS DP/PA 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

PNO (PROFIBUS User Organisation). The device thus meets all the requirements of the following specifica-

tions:

• Certified to PROFIBUS PA, profile version 3.0 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers (interoperability)

FOUNDATION Fieldbus 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

Fieldbus Foundation. The device thus meets all the requirements of the following specifications:

• Certified to FOUNDATION Fieldbus Specification

• The device meets all the specifications of the FOUNDATION Fieldbus H1.

• Interoperability Test Kit (ITK), revision status 4.0 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers

• Physical Layer Conformance Test of the Fieldbus Foundation
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MODBUS

certification

The measuring device meets all the requirements of the MODBUS/TCP conformity test and has the “MOD-

BUS/TCP Conformance Test Policy, Version 2.0”. The measuring device has successfully passed all the test 

procedures carried out and is certified by the “MODBUS/TCP Conformance Test Laboratory” of the University

of Michigan.

Other standards, guidelines EN 60529:

Degrees of protection by housing (IP code)

EN 61010:

Protection Measures for Electrical Equipment for Measurement, Control, Regulation and

Laboratory Procedures.

EN 61326/A1 (IEC 6326):

Electromagnetic compatibility (EMC requirements)

NAMUR NE 21:

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

NAMUR NE 43:

Standardisation of the signal level for the breakdown information of digital transmitters with analogue

output signal.

NAMUR NE 53:

Software of field devices and signal-processing devices with digital electronics.Accessories

Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the transmitter 

and the sensor. The Endress+Hauser service organization can provide detailed information on request.

Supplementary documentation

• Flow Measurement (FA005D/06/en)

• Operating Instructions Promag 50 (BA046D/06/en, BA049D/06/en)

• Operating Instructions Promag 50 PROFIBUS PA (BA055D/06/en, BA056D/06/en)

• Operating Instructions Promag 53 (BA047D/06/en, BA048D/06/en)

• Operating Instructions Promag 53 PROFIBUS DP/PA (BA053D/06/en, BA054D/06/en)

• Operating Instructions Promag 53 FOUNDATION Fieldbus (BA051D/06/en, BA052D/06/en)

• Operating Instructions Promag 53 MODBUS (BA117D/06/en und BA118D/06/en)

• Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc.

Registered trademarks

HART®

Registered trademark of HART Communication Foundation, Austin, USA

PROFIBUS®

Registered trademark of the PROFIBUS User Organisation, Karlsruhe, Germany

FOUNDATION™ Fieldbus

Registered trademark of the Fieldbus FOUNDATION, Austin, USA

MODBUS®

Registered trademark of the MODBUS Organisation

HistoROM™, S-DAT®, T-DAT™, F-CHIP®, ToF Tool - Fieldtool® Package, Fieldcheck®, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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Ordering information

Promag 50W, 1” to 24” sizes

Nominal Diameter

0 25 1”

40 1-1/2”

50 2”

80 3”

1H 4”

1F 6”

2H 8”

2F 10”

3H 12”

3F 14”

4H 16”

4F 18”

5H 20”

6H 24”

1 Liner

H Hard rubber (not available for 1”, 1-1/2” or  2” sensors)

U Polyurethane

2 Process connection

L Class 150 ANSI B16.5 CS steel A105 flanges

M Class 300 ANSI B16.5 CS steel A105 flanges (not for 8” and larger)

R Class 150 ANSI B16.5 316L SS flanges

S Class 300 ANSI B16.5 316L SS flanges (not for 8” and larger)

3 Electrodes / material

0 Measuring, reference and EPD electrodes / 316L SS

1 Measuring, reference and EPD electrodes / Alloy C22

2 Measuring, reference and EPD electrodes / tantalum

7 Measuring electrode, exchangeable / 316L SS (for hard rubber liner only,

14” and larger sensors, no EPD or reference electrodes, for safe areas only)

G Measuring, reference and EPD electrodes, bullet nose / 316L SS

H Measuring, reference and EPD elecctrodes, bullet nose / Alloy C-22

4 Calibration

A 3-point calibration, 0.5%

B 3-point calibration, 0.2%

D SCS/A2LA 3-point 0.5% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

E SCS/A2LA 3-point 0.2% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

5 Certificates

1 Standard, no certificate

2 3.1B material certificate for pipe and flanges

3 2.3 pressure test certificate (1.5 x PN, 3 minutes) for sensors up to 12” only

4 3.1B material and 2.3 pressure test certificate for sensors up to 12” only

6 Approvals

A For use in non-hazardous areas

N FM explosion proof Class I, Div. 1 / CSA Class I, Div. 1 (only for aluminum

field housing, compact version, not for 14” and larger sensors)

R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

Promag 50 W              -

7 Housing

A NEMA 4X (IP 67) compact aluminum housing

C NEMA 4X (IP 67) remote wall-mounted (only for approvals A or R)

G NEMA 4X (IP 67) remote aluminum field housing for non-hazardous areas

K NEMA 6P sensor, wall-mounted housing (only for approvals A or R)

N NEMA 6P sensor, aluminum field housing, non-hazardous

P NEMA 4X (IP 67) compact aluminum housing, HE (harsh environment),

compact and remote sensor sizes up to 12” only *

S NEMA 4X (IP 67) remote wall-mounted housing, HE (harsh environment),

remote sensor sizes 14” to 78” (only for approvals A and R) *

1 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact,

aluminum field housing (only for approvals A and R)

3 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact

(only for approvals A and R)

5 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67) wall

mount housing, for NEMA 6P sensor (only for approvals A and R)

8 Cable for remote

0 Without cable

1 15 foot coil and signal cable

2 30 foot coil and signal cable

5 Coil and signal cable, specify length (maximum 650 ft depending on

conductivity of process material)

7 Coil and signal cable, flexible conduit, specify length (maximum 650 ft

depending on conductivity of process material)

9 Cable entries

B 1/2” NPT

L 1/2” NPT fieldbus connector (only for approval A and R)

10 Power supply / display

7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)

8 20 to 55 VAC / 16 to 62 VDC, without display, remote configuration

only (not for wall mount or SS housing)

A 85 to 260 VAC, with display, push button operation (language: EN,

ES, FR, IT, NL, PT, DE)

B 20 to 55 VAC / 16 to 62 VDC, with display, push button operation

(language: EN, ES, FR, IT, NL, PT, DE)

X Sensor only (without transmitter, only available up to 8”)

11 Software

A Standard software

X Sensor only (up to 8” only)

12 Outputs / Inputs

A Current HART, frequency

D Current HART, frequency, status output, status input

H PROFIBUS-PA (approvals A and R only)

J PROFIBUS-DP (approvals A and R only)

S Current HART, frequency; active I.S. (not for approvals A and R)

T Current HART, frequency; passive I.S. (not for approvals A and R)

W Current HART

X Sensor only

* Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or  process

fluids which undergo large cyclical temperature variations which can cause

high amounts of moisture that could condense onto the measurement tube.

NOTE: Endress+Hauser reserves the right to change or modify product, specifications, and ordering information at any time without notice.

Please consult Endress+Hauser or your local representative for the most recent information.
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Promag 50W, 28” to 78” sizes

Nominal Diameter

0 7H 28”

7F 30”, AWWA

8H 32”

9H 36”

TO 40”

VO 42”, AWWA

T2 48”

V3 54”, AWWA

V5 60”, AWWA

V6 66”, AWWA

T8 72”

V9 78”, AWWA

1 Liner

H Hard rubber

U Polyurethane (not available for 42” up to 78”)

2 Process connection

P Class D AWWA carbon steel A105 flanges

3 Electrodes / material

0 Measuring, reference and EPD electrodes / 316L SS

1 Measuring, reference and EPD electrodes / Alloy C22

2 Measuring, reference and EPD electrodes / tantalum

7 Measuring electrode, exchangeable / 316L SS (for hard rubber liner only,

14” and larger sensors, no EPD or reference electrodes, for safe areas only)

G Measuring, reference and EPD electrodes, bullet nose / 316L SS

H Measuring, reference and EPD elecctrodes, bullet nose / Alloy C-22

4 Calibration

A 3-point calibration, 0.5%

B 3-point calibration, 0.2%

D SCS/A2LA 3-point 0.5% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

E SCS/A2LA 3-point 0.2% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

5 Certificates

1 Standard, no certificate

2 3.1B material certificate for pipe and flanges

6 Approvals

A For use in non-hazardous areas

R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

Promag 50 W              -

7 Housing

A NEMA 4X (IP 67) compact aluminum housing

C NEMA 4X (IP 67) remote wall-mounted (only for approvals A or R)

G NEMA 4X (IP 67) remote aluminum field housing for non-hazardous areas

K NEMA 6P sensor, wall-mounted housing (only for approvals A or R)

S NEMA 4X (IP 67) remote wall-mounted housing, HE (harsh environment),

remote sensor sizes 14” to 78” (only for approvals A and R) *

1 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact,

aluminum field housing (only for approvals A and R)

3 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact

(only for approvals A and R)

5 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67) wall

mount housing, for NEMA 6P sensor (only for approvals A and R)

8 Cable for remote

0 Without cable

1 15 foot coil and signal cable

2 30 foot coil and signal cable

5 Coil and signal cable, specify length (maximum 650 ft depending on

conductivity of process material)

7 Coil and signal cable, flexible conduit, specify length (maximum 650 ft

depending on conductivity of process material)

9 Cable entries

B 1/2” NPT

L 1/2” NPT fieldbus connector (only for approval A and R)

10 Power supply / display

7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)

8 20 to 55 VAC / 16 to 62 VDC, without display, remote configuration

only (not for wall mount or SS housing)

A 85 to 260 VAC, with display, push button operation (language: EN,

ES, FR, IT, NL, PT, DE)

B 20 to 55 VAC / 16 to 62 VDC, with display, push button operation

(language: EN, ES, FR, IT, NL, PT, DE)

X Sensor only (without transmitter, only available up to 8”)

11 Software

A Standard software

12 Outputs / Inputs

A Current HART, frequency

D Current HART, frequency, status output, status input

H PROFIBUS-PA (approvals A and R only)

J PROFIBUS-DP (approvals A and R only)

S Current HART, frequency; active I.S. (not for approvals A and R)

T Current HART, frequency; passive I.S. (not for approvals A and R)

W Current HART

X Sensor only

* Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or  process

fluids which undergo large cyclical temperature variations which can cause

high amounts of moisture that could condense onto the measurement tube.
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Promag 53W, 1” to 24” sizes

Nominal Diameter

0 25 1”

40 1-1/2”

50 2”

80 3”

1H 4”

1F 6”

2H 8”

2F 10”

3H 12”

3F 14”

4H 16”

4F 18”

5H 20”

6H 24”

1 Liner

H Hard rubber (not available for 1”, 1-1/2” or  2” sensors)

U Polyurethane

2 Process connection

L Class 150 ANSI B16.5 CS steel A105 flanges

M Class 300 ANSI B16.5 CS steel A105 flanges (not for 8” and larger)

R Class 150 ANSI B16.5 316L SS flanges

S Class 300 ANSI B16.5 316L SS flanges (not for 8” and larger)

3 Electrodes / material

0 Measuring, reference and EPD electrodes / 316L SS

1 Measuring, reference and EPD electrodes / Alloy C22

2 Measuring, reference and EPD electrodes / tantalum

7 Measuring electrode, exchangeable / 316L SS (for hard rubber liner only,

14” and larger sensors, no EPD or reference electrodes, for safe areas only)

G Measuring, reference and EPD electrodes, bullet nose / 316L SS

H Measuring, reference and EPD elecctrodes, bullet nose / Alloy C-22

4 Calibration

B 3-point calibration, 0.2%

E SCS/A2LA 3-point, 0.2% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

5 Certificates

1 Standard, no certificate

2 3.1B material certificate for pipe and flanges

3 2.3 pressure test certificate (1.5 x PN, 3 minutes) for sensors up to 12” only

4 3.1B material and 2.3 pressure test certificate for sensors up to 12” only

6 Approvals

A For use in non-hazardous areas

N FM explosion proof Class I, Div. 1 / CSA Class I, Div. 1 (only for aluminum

field housing, compact version, not for 14” and larger sensors)

R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

7 Housing

A NEMA 4X (IP 67) compact aluminum housing

C NEMA 4X (IP 67) remote wall-mounted (only for approvals A or R)

G NEMA 4X (IP 67) remote aluminum field housing for non-hazardous areas

K NEMA 6P sensor, wall-mounted housing (only for approvals A or R)

N NEMA 6P sensor, aluminum field housing, non-hazardous

P NEMA 4X (IP 67) compact aluminum housing, HE (harsh environment),

compact and remote sensor sizes up to 12” only *

S NEMA 4X (IP 67) remote wall-mounted housing, HE (harsh environment),

remote sensor sizes 14” to 78” (only for approvals A and R) *

1 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact,

aluminum field housing (only for approvals A and R)

3 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact

(only for approvals A and R)

5 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67) wall

mount housing, for NEMA 6P sensor (only for approvals A and R)

* Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or  process

fluids which undergo large cyclical temperature variations which can cause

high amounts of moisture that could condense onto the measurement tube.

Promag 53 W              -

8 Cable for remote

0 Without cable

1 15 foot coil and signal cable

2 30 foot coil and signal cable

5 Coil and signal cable, specify length (maximum 650 ft depending on

conductivity of process material)

7 Coil and signal cable, flexible conduit, specify length (maximum 650 ft

depending on conductivity of process material)

9 Cable entries

B 1/2” NPT

L 1/2” NPT fieldbus connector (only for approval A and R)

10 Power supply / display

7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)

8 20 to 55 VAC / 16 to 62 VDC, without display, remote configuration

only (not for wall mount or SS housing)

A 85 to 260 VAC, with display, push button operation (language: EN,

ES, FR, IT, NL, PT, DE)

B 20 to 55 VAC / 16 to 62 VDC, with display, push button operation

(language: EN, ES, FR, IT, NL, PT, DE)

X Sensor only (without transmitter, only available up to 8”)

11 Software

A Standard software

C ECC electrode cleaning circuit (only for approvals A and R)

12 Outputs / Inputs

Fixed communication boards

A Current HART, frequency

B Current HART, frequency, 2 relays

F PROFIBUS-PA, IS

G Foundation Fieldbus, IS

H PROFIBUS-PA

J PROFIBUS-DP

K Foundation Fieldbus

Q Modbus RS485, status input

S Current HART, frequency; active I.S

T Current HART, frequency; passive I.S

Flexible communication boards

C Current HART, frequency, 2 relays, flexible module

D Current HART, frequency, relay, and status input, flexible module

L Current HART, 2 relays and status input/output

M Current HART, 2 frequency output, status input

N Modbus RS 485, current and frequency output, status input

P PROFIBUS-DP, current and frequency output, status input

V PROFIBUS-DP, two relay outputs, status input

2 Current HART, relay, current, frequency ouputs

4 Current HART, relay, frequency outputs, current input

7 Modbus RS485, two relay outputs, status input

X Sensor only
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Promag 53W, 28” to 78” sizes

Nominal Diameter

0 7H 28”

7F 30”, AWWA

8H 32”

9H 36”

TO 40”

VO 42”, AWWA

T2 48”

V3 54”, AWWA

V5 60”, AWWA

V6 66”, AWWA

T8 72”

V9 78”, AWWA

1 Liner

H Hard rubber

U Polyurethane (not available for 42” up to 78”)

2 Process connection

P Class D AWWA carbon steel A105 flanges

3 Electrodes / material

0 Measuring, reference and EPD electrodes / 316L SS

1 Measuring, reference and EPD electrodes / Alloy C22

2 Measuring, reference and EPD electrodes / tantalum

7 Measuring electrode, exchangeable / 316L SS (for hard rubber liner only,

14” and larger sensors, no EPD or reference electrodes, for safe areas only)

G Measuring, reference and EPD electrodes, bullet nose / 316L SS

H Measuring, reference and EPD elecctrodes, bullet nose / Alloy C-22

4 Calibration

B 3-point calibration, 0.2%

E SCS/A2LA 3-point 0.2% calibration (ISO/IEC 17025) with certificate

traceable according to ISO 9000 (specify range)

5 Certificates

1 Standard, no certificate

2 3.1B material certificate for pipe and flanges

6 Approvals

A For use in non-hazardous areas

R FM non-incendive Class I, Div. 2 / CSA Class I, Div. 2

7 Housing

A NEMA 4X (IP 67) compact aluminum housing

C NEMA 4X (IP 67) remote wall-mounted (only for approvals A or R)

G NEMA 4X (IP 67) remote aluminum field housing for non-hazardous areas

K NEMA 6P sensor, wall-mounted housing (only for approvals A or R)

S NEMA 4X (IP 67) remote wall-mounted housing, HE (harsh environment),

remote sensor sizes 14” to 78” (only for approvals A and R) *

1 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact,

aluminum field housing (only for approvals A and R)

3 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67), compact

(only for approvals A and R)

5 -40°F (-40°C) ambient temperature, NEMA 4X (IP 67) wall

mount housing, for NEMA 6P sensor (only for approvals A and R)

* Harsh environment (HE) option is available for process conditions where

cool process temperatures in tropical (high humidity) environments or  process

fluids which undergo large cyclical temperature variations which can cause

high amounts of moisture that could condense onto the measurement tube.

Promag 53 W              -

8 Cable for remote

0 Without cable

1 15 foot coil and signal cable

2 30 foot coil and signal cable

5 Coil and signal cable, specify length (maximum 650 ft depending on

conductivity of process material)

7 Coil and signal cable, flexible conduit, specify length (maximum 650 ft

depending on conductivity of process material)

9 Cable entries

B 1/2” NPT

L 1/2” NPT fieldbus connector (only for approval A and R)

10 Power supply / display

7 85 to 260 VAC, without display, remote configuration only (not for

wall mount or SS housing)

8 20 to 55 VAC / 16 to 62 VDC, without display, remote configuration

only (not for wall mount or SS housing)

A 85 to 260 VAC, with display, push button operation (language: EN,

ES, FR, IT, NL, PT, DE)

B 20 to 55 VAC / 16 to 62 VDC, with display, push button operation

(language: EN, ES, FR, IT, NL, PT, DE)

11 Software

A Standard software

C ECC electrode cleaning circuit (only for approvals A and R)

12 Outputs / Inputs

Fixed communication boards

A Current HART, frequency

B Current HART, frequency, 2 relays

F PROFIBUS-PA, IS

G Foundation Fieldbus, IS

H PROFIBUS-PA

J PROFIBUS-DP

K Foundation Fieldbus

Q Modbus RS485, status input

S Current HART, frequency; active I.S

T Current HART, frequency; passive I.S

Flexible communication boards

C Current HART, frequency, 2 relays, flexible module

D Current HART, frequency, relay, and status input, flexible module

L Current HART, 2 relays and status input/output

M Current HART, 2 frequency output, status input

N Modbus RS 485, current and frequency output, status input

P PROFIBUS-DP, current and frequency output, status input

V PROFIBUS-DP, two relay outputs, status input

2 Current HART, relay, current, frequency ouputs

4 Current HART, relay, frequency outputs, current input

7 Modbus RS485, two relay outputs, status input

X Sensor only

0           1      2       3        4      5      6      7       8     9     10   11    12
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KA00026D/06/EN/14.11

71154524

Brief Operating Instructions

Proline Promag 50
Electromagnetic Flow Measuring System

6
8

These Brief Operating Instructions are not intended to replace the 

Operating Instructions provided in the scope of supply.

Detailed information is provided in the Operating Instructions and 

the additional documentation on the CD-ROM supplied. 

The complete device documentation consists of:

• These Brief Operating Instructions

• Depending on the device version:

– Operating Instructions and the Description of Device Functions

– Approvals and safety certificates

– Special safety instructions in accordance with the approvals for 

the device (e.g. explosion protection, pressure equipment 

directive etc.)

– Additional device-specific information
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Endress+Hauser 3

1 Safety instructions

1.1 Designated use
• The measuring device is to be used only for measuring the flow of conductive liquids in closed 

pipes. A minimum conductivity of 20 S/cm is required for measuring demineralized water. 

Most liquids can be measured as of a minimum conductivity of 5 S/cm.

• Any use other than that described here compromises the safety of persons and the entire 

measuring system and is, therefore, not permitted.

• The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning and operation
• The measuring device must only be installed, connected, commissioned and maintained by 

qualified and authorized specialists (e.g. electrical technicians) in full compliance with the 

instructions in these Brief Operating Instructions, the applicable norms, legal regulations and 

certificates (depending on the application).

• The specialists must have read and understood these Brief Operating Instructions and must 

follow the instructions they contain. If you are unclear on anything in these Brief Operating 

Instructions, you must read the Operating Instructions (on the CD-ROM). The Operating 

Instructions provide detailed information on the measuring device.

• The measuring device should only installed in a de-energized state free from outside loads or 

strain.

• The measuring device may only be modified if such work is expressly permitted in the 

Operating Instructions (on the CD-ROM).

• Repairs may only be performed if a genuine spare parts kit is available and this repair work is 

expressly permitted.

• If performing welding work on the piping, the welding unit may not be grounded by means 

of the measuring device.

1.3 Operational safety
• The measuring device is designed to meet state-of-the-art safety requirements, has been 

tested, and left the factory in a condition in which it is safe to operate. Relevant regulations 

and European standards have been observed.

• The manufacturer reserves the right to modify technical data without prior notice. Your 

Endress+Hauser distributor will supply you with current information and updates to these 

Operating Instructions.

• The information on the warning notices, nameplates and connection diagrams affixed to the 

device must be observed. These contain important data on the permitted operating conditions, 

the range of application of the device and information on the materials used.

• If the device is not used at atmospheric temperatures, compliance with the relevant marginal 

conditions as specified in the device documentation supplied (on CD-ROM) is mandatory.

• The device must be wired as specified in the wiring and connection diagrams. Interconnection 

must be permitted.
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• All parts of the device must be included in the potential equalization of the system.

• Cables, certified cable glands and certified dummy plugs must be suitable to withstand the 

prevailing operating conditions, such as the temperature range of the process. Housing 

apertures that are not used must be sealed with dummy plugs.

• The device should only be used for fluids to which all the wetted parts of the device are 

sufficiently resistant. With regard to special fluids, including fluids used for cleaning, 

Endress+Hauser will be happy to assist in clarifying the corrosion-resistant properties of 

wetted materials.  
However, minor changes in temperature, concentration or in the degree of contamination in 

the process may result in variations in corrosion resistance.  
For this reason, Endress+Hauser does not accept any responsibility with regard to the 

corrosion resistance of wetted materials in a specific application. The user is responsible for 

the choice of suitable wetted materials in the process.

• When hot fluid passes through the measuring tube, the surface temperature of the housing 

increases. In the case of the sensor, in particular, users should expect temperatures that can 

be close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 

measures to prevent burning or scalding.

• Hazardous areas 
Measuring devices for use in hazardous areas are labeled accordingly on the nameplate. 

Relevant national regulations must be observed when operating the device in hazardous areas. 

The Ex documentation on the CD-ROM is an integral part of the entire device documentation.

The installation regulations, connection data and safety instructions provided in the Ex 

documentation must be observed. The symbol and name on the front page provides 

information on the approval and certification (e.g. 0 Europe, 2 USA, 1 Canada). The 

nameplate also bears the documentation number of this Ex documentation (XA***D/../..).

• For measuring systems used in SIL 2 applications, the separate manual on functional safety 

(on the CD-ROM) must be observed.

• Hygienic applications

Measuring devices for hygienic applications have their own special labeling. Relevant national 

regulations must be observed when using these devices.

• Pressure instruments

Measuring devices for use in systems that need to be monitored are labeled accordingly on the 

nameplate. Relevant national regulations must be observed when using these devices. The 

documentation on the CD-ROM for pressure instruments in systems that need to be 

monitored is an integral part of the entire device documentation. The installation regulations, 

connection data and safety instructions provided in the Ex documentation must be observed. 

• Endress+Hauser will be happy to assist in clarifying any questions on approvals, their 

application and implementation.
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1.4 Safety conventions

# Warning! 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 

or a safety hazard. Comply strictly with the instructions and proceed with care.

" Caution! 

"Caution" indicates an action or procedure which, if not performed correctly, can result in 

incorrect operation or destruction of the device. Comply strictly with the instructions.

! Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 

effect on operation or trigger an unexpected response on the part of the device. 
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2 Installation

2.1 Transporting to the measuring point
• Transport the measuring device to the measuring point in the original packaging.

• Do not remove the covers or caps until immediately before installation.

2.1.1 Transporting flanged devices DN ≤ 300 (≤ 12")

2.1.2 Transporting flanged devices DN > 300 (> 12")

Use only the metal eyes provided on the flanges to transport, lift or position the sensor in the 

piping.

" Caution! 

Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing!

This would buckle the casing and damage the internal magnetic coils.

 A0008153 

A0007408

To transport the unit, use slings slung around the process 

connections or use lugs (if available).

# Warning! 

Risk of injury! The device can slip. 
The center of gravity of the measuring device may be 
higher than the holding points of the slings.

Always ensure that the device cannot slip or turn around 

its axis.

A0007409

Do not lift measuring devices by the transmitter housing 

or the connection housing in the case of the remote 

version. Do not use chains as they could damage the 
housing.
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2.2 Installation conditions

2.2.1 Dimensions

For the dimensions of the measuring device, see the associated Technical Information on the 

CD-ROM.

2.2.2 Mounting location

The accumulation of air or formation of gas bubbles in the measuring tube can result in an 

increase in measuring errors. 
For this reason avoid the following mounting locations in the pipe:

• At the highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a down pipe.

A0008154

Installation of pumps

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure 

and the consequent risk of damage to the lining of the measuring tube. It might be necessary to 

use pulse dampers in systems incorporating piston pumps, piston diaphragm pumps or peristaltic 

pumps. 

Information on the measuring system's pressure tightness and resistance to vibration and shock 

can be found in the Operating Instructions of the CD-ROM.

A0003203

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. 

The empty pipe detection (EPD) function offers additional protection by detecting empty or 

partially filled pipes. 

" Caution! 

Risk of solids accumulating! Do not install the sensor at the lowest point in the drain. It is 

advisable to install a cleaning valve.

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes longer than 5 meters 

(16 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 

of the measuring tube. This measure also prevents the system losing prime, which could cause 

air pockets.

For information on the pressure tightness of the measuring tube lining, see the Operating 

Instructions on the CD-ROM.

A0008155

Installation in a partially filled pipe

A0008157

Measures for installation in a down pipe (h > 5 m/16 ft)

1. Vent valve

2. Siphon

5 x DN

2 x DN

�

�

h

2

1
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2.2.3 Orientation

An optimum orientation helps avoid gas and air accumulations and buildup in the measuring 

tube. The measuring device, nevertheless, supplies a range of functions and tools to measure 

problematic fluids correctly:

• Electrode cleaning circuitry (ECC) to prevent electrically conductive deposits in the 

measuring tube, e.g. for fluids causing buildup 

• Empty pipe detection (EPD) for detecting partially filled measuring tubes, e.g. in the case of 

degassing fluids or varying process pressures 

• Exchangeable measuring electrodes for abrasive fluids (only Promag W)

Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 

electrodes by entrained air bubbles.

" Caution! 

In the case of horizontal orientation, empty pipe detection only works correctly if the transmitter 

housing is facing upwards. Otherwise there is no guarantee that empty pipe detection will 

respond if the measuring tube is only partially filled or empty.

A0008158

This orientation is optimum for self-emptying piping 
systems and when using empty pipe detection (EPD) or 

open electrode detection (OED).

A0008159

1. EPD electrode for empty pipe detection 

(not for Promag H, DN 2 to 15, 1/12" to ½").

2. Measuring electrodes for signal detection

3. Reference electrode for potential equalization

(not for Promag H)

A
1

2 2

A

3
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Inlet and outlet runs

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. 

2.2.4 Vibrations

Secure and fix both the piping and the sensor if vibrations are severe.

A0008160

The following inlet and outlet runs must be observed in 
order to meet accuracy specifications:

• Inlet run: ≥ 5 × DN

• Outlet run: ≥ 2 × DN

A0008161

Measures to prevent device vibration

(L > 10 m/33 ft)

" Caution! 

It is advisable to install the sensor and transmitter 

separately if vibration is excessively severe. For 
information on the permitted shock and vibration 

resistance, see the Operating Instructions on the 

CD-ROM.

5 x DN� � 2 x DN

L
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2.2.5 Foundations, supports

If the nominal diameter is DN ≥ 350 (≥ 14"), mount the sensor on a foundation of adequate 

load-bearing strength.

" Caution! 

Risk of damage! Do not support the weight of the sensor on the metal casing. 

This would buckle the casing and damage the internal magnetic coils.

A0008163

2.2.6 Length of connecting cable

Comply with the following instructions in order to ensure correct measuring results:

• Secure the cable run or route the cable in an armored conduit. Movement of the cable can 

falsify the measuring signal, particularly if the fluid conductivity is low.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between the sensor and transmitter, if necessary.

• The permissible cable length Lmax depends on the fluid conductivity.

A0008164

Gray shaded area = permissible 
range

Lmax = length of connecting 
cable in [m]/[ft]

Fluid conductivity in ( S/cm]

L max

L max

200

100

5

10 100 200

[μS/cm]

[m]

[ft]
200 6000 400
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2.3 Installing the Promag L sensor

" Caution! 

• The protective covers mounted on the two sensor flanges (DN 50…300) are used to hold the 

lap joint flanges in place and to protect the PTFE liner during transportation. Consequently, 

do not remove these covers until immediately before the sensor is installed in the pipe.

• The protective plates must always remain mounted while the device is in storage.

• Make sure that the lining at the flange is not damaged or removed.

2.3.1 Seals

Comply with the following instructions when installing seals:

• Hard rubber lining → additional seals are always required!

• Polyurethane lining → no seals are required.

• No seals are required for PFTE measuring tube lining.

• For DIN flanges, only use seals to DIN EN 1514-1.

• Make sure that the mounted seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! 

Do not use electrically conductive sealing compounds such as graphite! An electrically 

conductive layer could form on the inside of the measuring tube and short-circuit the measuring 

signal.

2.3.2 Ground cable

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 13

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.

• To comply with the device specification, a 

concentrical installation in the measuring section is 
required
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2.3.3 Screw tightening torques (Promag L)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag L tightening torques for EN (DIN)

Nominal 
diameter

EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure 
rating [bar]

Threaded 
fasteners

[Nm] [Nm] [Nm]

50 PN 10/16 4 × M 16 - 15 40

65* PN 10/16 8 × M 16 - 10 22

80 PN 10/16 8 × M 16 - 15 30

100 PN 10/16 8 × M 16 - 20 42

125 PN 10/16 8 × M 16 - 30 55

150 PN 10/16 8 × M 20 - 50 90

200 PN 10 8 × M 20 - 65 130

250 PN 10 12 × M 20 - 50 90

300 PN 10 12 × M 20 - 55 100

350 PN 6 12 × M 20 111 120 -

350 PN 10 16 × M 20 112 118 -

400 PN 6 16 × M 20 90 98 -

400 PN 10 16 × M 24 151 167 -

450 PN 6 16 × M 20 112 126 -

450 PN 10 20 × M 24 153 133 -

500 PN 6 20 × M 20 119 123 -

500 PN 10 20 × M 24 155 171 -

600 PN 6 20 × M 24 139 147 -

600 PN 10 20 × M 27 206 219 -

700 PN 6 24 × M 24 148 139 -

700 PN 10 24 × M 27 246 246 -

800 PN 6 24 × M 27 206 182 -

800 PN 10 24 × M 30 331 316 -

900 PN 6 24 × M 27 230 637 -

900 PN 10 28 × M 30 316 307 -

1000 PN 6 28 × M 27 218 208 -

1000 PN 10 28 × M 33 402 405 -

1200 PN 6 32 × M 30 319 299 -

1200 PN 10 32 × M 36 564 568 -

1400 PN 6 36 × M 33 430 - -
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Promag L tightening torques for ANSI

1400 PN 10 36 × M 39 654 618 -

1400 PN 16 36 × M 45 729 762 -

1600 PN 6 40 × M 33 440 417 -

1600 PN 10 40 × M 45 946 893 -

1600 PN 16 40 × M 52 1007 1100 -

1800 PN 6 44 × M 36 547 521 -

1800 PN 10 44 × M 45 961 895 -

1800 PN 16 44 × M 52 1108 1003 -

2000 PN 6 48 × M 39 629 605 -

2000 PN 10 48 × M 45 1047 1092 -

2000 PN 16 48 × M 56 1324 1261 -

2200 PN 6 52 × M 39 698 - -

2200 PN 10 52 × M 52 1217 - -

2400 PN 6 56 × M 39 768 - -

2400 PN 10 56 × M 52 1229 - -

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal 
diameter

ANSI Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

50 2" Class 150 4 × 5/8" - - 15 11 40 29

80 3" Class 150 4 × 5/8" - - 25 18 65 48

100 4" Cla ss 150 8 × 5/8" - - 20 15 44 32

150 6" Class 150 8 × ¾" - - 45 33 90 66

200 8" Class 150 8 × ¾" - - 65 48 125 92

250 10" Class 150 12 × 7/8" - - 55 41 100 74

300 12" Class 150 12 × 7/8" - - 68 56 115 85

350 14" Class 150 12 × 1" 135 100 158 117 - -

400 16" Class 150 16 × 1" 128 94 150 111 - -

450 18" Class 150 16 × 1 1/8" 204 150 234 173 - -

500 20" Class 150 20 × 1 1/8" 183 135 217 160 - -

600 24" Class 150 20 × 1 ¼" 268 198 307 226 - -

Nominal 
diameter

EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure 
rating [bar]

Threaded 
fasteners

[Nm] [Nm] [Nm]
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Promag L tightening torques for AWWA

Promag L tightening torques for AS 2129

Nominal 
diameter

AWWA Threaded 
fasteners

Max. tightening torque

Pressure rating Hartgummi Polyurethane PTFE

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215 - -

750 30" Class D 28 × 1 ¼" 287 212 302 223 - -

800 32" Class D 28 × 1 ½" 394 291 422 311 - -

900 36" Class D 32 × 1 ½" 419 309 430 317 - -

1000 40" Class D 36 × 1 ½" 420 310 477 352 - -

1050 42" Class D 36 × 1 ½" 528 389 518 382 - -

1200 48" Class D 44 × 1 ½" 552 407 531 392 - -

1350 54" Class D 44 × 1 ¾" 730 538 - - - -

1500 60" Class D 52 × 1 ¾" 758 559 - - - -

1650 66" Class D 52 × 1 ¾" 946 698 - - - -

1800 72" Class D 60 × 1 ¾" 975 719 - - - -

2000 78" Class D 64 × 2" 853 629 - - - -

2150 84" Class D 64 × 2" 931 687 - - - -

2300 90" Class D 68 × 2 ¼" 1048 773 - - - -

Nominal 
diameter

AS 2129 Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 Table E 12 × M 24 203 - -

400 Table E 12 × M 24 226 - -

450 Table E 16 × M 24 226 - -

500 Table E 16 × M 24 271 - -

600 Table E 16 × M 30 439 - -

700 Table E 20 × M 30 355 - -

750 Table E 20 × M 30 559 - -

800 Table E 20 × M 30 631 - -

900 Table E 24 × M 30 627 - -

1000 Table E 24 × M 30 634 - -

1200 Table E 32 × M 30 727 - -

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 104 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1448 of 2457



Installation Proline Promag 50

16 Endress+Hauser

Promag L tightening torques for AS 4087

Nominal 
diameter

AS 4087 Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 PN 16 12 × M 24 203 - -

375 PN 16 12 × M 24 137 - -

400 PN 16 12 × M 24 226 - -

450 PN 16 12 × M 24 301 - -

500 PN 16 16 × M 24 271 - -

600 PN 16 16 × M 27 393 - -

700 PN 16 20 × M 27 330 - -

750 PN 16 20 × M 30 529 - -

800 PN 16 20 × M 33 631 - -

900 PN 16 24 × M 33 627 - -

1000 PN 16 24 × M 33 595 - -

1200 PN 16 32 × M 33 703 - -
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2.4 Installing the W sensor

2.4.1 Seals

Comply with the following instructions when installing seals:

• Hard rubber lining  →  additional seals are always necessary.

• Polyurethane lining  →  no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically 

conductive layer could form on the inside of the measuring tube and short-circuit the measuring 

signal.

2.4.2 Ground cable

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 18

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.

• To comply with the device specification, a 

concentrical installation in the measuring section is 
required
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2.4.3 Screw tightening torques (Promag W)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag W tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane

25 PN 40 4 × M 12 - 15

32 PN 40 4 × M 16 - 24

40 PN 40 4 × M 16 - 31

50 PN 40 4 × M 16 48 40

  65* PN 16 8 × M 16 32 27

65 PN 40 8 × M 16 32 27

80 PN 16 8 × M 16 40 34

80 PN 40 8 × M 16 40 34

100 PN 16 8 × M 16 43 36

100 PN 40 8 × M 20 59 50

125 PN 16 8 × M 16 56 48

125 PN 40 8 × M 24 83 71

150 PN 16 8 × M 20 74 63

150 PN 40 8 × M 24 104 88

200 PN 10 8 × M 20 106 91

200 PN 16 12 × M 20 70 61

200 PN 25 12 × M 24 104 92

250 PN 10 12 × M 20 82 71

250 PN 16 12 × M 24 98 85

250 PN 25 12 × M 27 150 134

300 PN 10 12 × M 20 94 81

300 PN 16 12 × M 24 134 118

300 PN 25 16 × M 27 153 138

350 PN 6 12 × M 20 111 120

350 PN 10 16 × M 20 112 118

350 PN 16 16 × M 24 152 165

350 PN 25 16 × M 30 227 252

400 PN 6 16 × M 20 90 98

400 PN 10 16 × M 24 151 167

400 PN 16 16 × M 27 193 215

400 PN 25 16 × M 33 289 326

450 PN 6 16 × M 20 112 126

450 PN 10 20 × M 24 153 133
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450 PN 16 20 × M 27 198 196

450 PN 25 20 × M 33 256 253

500 PN 6 20 × M 20 119 123

500 PN 10 20 × M 24 155 171

500 PN 16 20 × M 30 275 300

500 PN 25 20 × M 33 317 360

600 PN 6 20 × M 24 139 147

600 PN 10 20 × M 27 206 219

  600 * PN 16 20 × M 33 415 443

600 PN 25 20 × M 36 431 516

700 PN 6 24 × M 24 148 139

700 PN 10 24 × M 27 246 246

700 PN 16 24 × M 33 278 318

700 PN 25 24 × M 39 449 507

800 PN 6 24 × M 27 206 182

800 PN 10 24 × M 30 331 316

800 PN 16 24 × M 36 369 385

800 PN 25 24 × M 45 664 721

900 PN 6 24 × M 27 230 637

900 PN 10 28 × M 30 316 307

900 PN 16 28 × M 36 353 398

900 PN 25 28 × M 45 690 716

1000 PN 6 28 × M 27 218 208

1000 PN 10 28 × M 33 402 405

1000 PN 16 28 × M 39 502 518

1000 PN 25 28 × M 52 970 971

1200 PN  6 32 × M 30 319 299

1200 PN 10 32 × M 36 564 568

1200 PN 16 32 × M 45 701 753

1400 PN  6 36 × M 33 430 398

1400 PN 10 36 × M 39 654 618

1400 PN 16 36 × M 45 729 762

1600 PN  6 40 × M 33 440 417

1600 PN 10 40 × M 45 946 893

1600 PN 16 40 × M 52 1007 1100

1800 PN  6 44 × M 36 547 521

1800 PN 10 44 × M 45 961 895

1800 PN 16 44 × M 52 1108 1003

2000 PN  6 48 × M 39 629 605

2000 PN 10 48 × M 45 1047 1092

2000 PN 16 48 × M 56 1324 1261

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diameter EN (DIN) Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane
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Promag W tightening torques for ANSI

Promag W tightening torques for JIS

Nominal diameter ANSI Threaded fasteners Max. tightening torque

Pressure rating 
[lbs]

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

25 1" Class 150 4 × ½" - - 7 5

25 1" Class 300 4 × 5/8" - - 8 6

40 1 ½" Class 150 4 × ½" - - 10 7

40 1 ½" Class 300 4 × ¾" - - 15 11

50 2" Class 150 4 × 5/8" 35 26 22 16

50 2" Class 300 8 × 5/8" 18 13 11 8

80 3" Class 150 4 × 5/8" 60 44 43 32

80 3" Class 300 8 × ¾" 38 28 26 19

100 4" Class 150 8 × 5/8" 42 31 31 23

100 4" Class 300 8 × ¾" 58 43 40 30

150 6" Class 150 8 × ¾" 79 58 59 44

150 6" Class 300 12 × ¾" 70 52 51 38

200 8" Class 150 8 × ¾" 107 79 80 59

250 10" Class 150 12 × 7/8" 101 74 75 55

300 12" Class 150 12 × 7/8" 133 98 103 76

350 14" Class 150 12 × 1" 135 100 158 117

400 16" Class 150 16 × 1" 128 94 150 111

450 18" Class 150 16 × 1 1/8" 204 150 234 173

500 20" Class 150 20 × 1 1/8" 183 135 217 160

600 24" Class 150 20 × 1 ¼" 268 198 307 226

Nominal diameter JIS Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane

25 10K 4 × M 16 - 19

25 20K 4 × M 16 - 19

32 10K 4 × M 16 - 22

32 20K 4 × M 16 - 22

40 10K 4 × M 16 - 24

40 20K 4 × M 16 - 24

50 10K 4 × M 16 40 33

50 20K 8 × M 16 20 17

65 10K 4 × M 16 55 45

65 20K 8 × M 16 28 23

80 10K 8 × M 16 29 23

80 20K 8 × M 20 42 35

100 10K 8 × M 16 35 29
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Promag W tightening torques for AWWA

Promag W tightening torques for AS 2129

100 20K 8 × M 20 56 48

125 10K 8 × M 20 60 51

125 20K 8 × M 22 91 79

150 10K 8 × M 20 75 63

150 20K 12 × M 22 81 72

200 10K 12 × M 20 61 52

200 20K 12 × M 22 91 80

250 10K 12 × M 22 100 87

250 20K 12 × M 24 159 144

300 10K 16 × M 22 74 63

300 20K 16 × M 24 138 124

Nominal 
diameter

AWWA Max. tightening torque

Pressure 
rating

Threaded 
fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215

750 30" Class D 28 × 1 ¼" 287 212 302 223

800 32" Class D 28 × 1 ½" 394 291 422 311

900 36" Class D 32 × 1 ½" 419 309 430 317

1000 40" Class D 36 × 1 ½" 420 310 477 352

1050 42" Class D 36 × 1 ½" 528 389 518 382

1200 48" Class D 44 × 1 ½" 552 407 531 392

1350 54" Class D 44 × 1 ¾" 730 538 633 467

1500 60" Class D 52 × 1 ¾" 758 559 832 614

1650 66" Class D 52 × 1 ¾" 946 698 955 704

1800 72" Class D 60 × 1 ¾" 975 719 1087 802

2000 78" Class D 64 × 2" 853 629 786 580

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber

50 Table E 4 × M 16 32

80 Table E 4 × M 16 49

100 Table E 8 × M 16 38

150 Table E 8 × M 20 64

200 Table E 8 × M 20 96

250 Table E 12 × M 20 98

300 Table E 12 × M 24 123

Nominal diameter JIS Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane
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Promag W tightening torques for AS 4087

350 Table E 12 × M 24 203

400 Table E 12 × M 24 226

450 Table E 16 × M 24 226

500 Table E 16 × M 24 271

600 Table E 16 × M 30 439

700 Table E 20 × M 30 355

750 Table E 20 × M 30 559

800 Table E 20 × M 30 631

900 Table E 24 × M 30 627

1000 Table E 24 × M 30 634

1200 Table E 32 × M 30 727

Nominal diameter
[mm]

AS 4087
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber

50 Table E 4 × M 16 32

80 PN 16 4 × M 16 49

100 PN 16 4 × M 16 76

150 PN 16 8 × M 20 52

200 PN 16 8 × M 20 77

250 PN 16 8 × M 20 147

300 PN 16 12 × M 24 103

350 PN 16 12 × M 24 203

375 PN 16 12 × M 24 137

400 PN 16 12 × M 24 226

450 PN 16 12 × M 24 301

500 PN 16 16 × M 24 271

600 PN 16 16 × M 27 393

700 PN 16 20 × M 27 330

750 PN 16 20 × M 30 529

800 PN 16 20 × M 33 631

900 PN 16 24 × M 33 627

1000 PN 16 24 × M 33 595

1200 PN 16 32 × M 33 703

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber
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2.5 Installing the Promag P sensor

" Caution! 

• The plates mounted on the two sensor flanges protect the PTFE which is turned over the 

flanges and, consequently, should not be removed until immediately prior to mounting the 

sensor.

• The protective plates must always remain mounted while the device is in storage.

• Make sure that the lining at the flange is not damaged or removed.

2.5.1 Seals

Comply with the following instructions when installing seals:

• No seals are required for PFA or PFTE measuring tube lining.

• For DIN flanges, only use seals to DIN EN 1514-1.

• Make sure that the mounted seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

2.5.2 Ground cable 

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 25

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.
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2.5.3 Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high-temperature version is always used for applications 
in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high-temperature version is obligatory if the fluid temperature exceeds 

+150 °C.

! Note! 

You will find information on permissible temperature ranges in the Operating Instructions of the 

CD-ROM

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses 

and to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 

regulating the insulation of pipes have to be taken into account.

" Caution! 

Risk of measuring electronics overheating. The housing support dissipates heat and its entire 

surface area must remain uncovered. Make sure that the sensor insulation does not extend past 

the top of the two sensor shells.

A0004300

Esc

E- +

max.
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2.5.4 Tightening torques for threaded fasteners (Promag P)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag P tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 
fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA

15 PN 40 4 × M 12 11 –

25 PN 40 4 × M 12 26 20

32 PN 40 4 × M 16 41 35

40 PN 40 4 × M 16 52 47

50 PN 40 4 × M 16 65 59

  65 * PN 16 8 × M 16 43 40

65 PN 40 8 × M 16 43 40

80 PN 16 8 × M 16 53 48

80 PN 40 8 × M 16 53 48

100 PN 16 8 × M 16 57 51

100 PN 40 8 × M 20 78 70

125 PN 16 8 × M 16 75 67

125 PN 40 8 × M 24 111 99

150 PN 16 8 × M 20 99 85

150 PN 40 8 × M 24 136 120

200 PN 10 8 × M 20 141 101

200 PN 16 12 × M 20 94 67

200 PN 25 12 × M 24 138 105

250 PN 10 12 × M 20 110 –

250 PN 16 12 × M 24 131 –

250 PN 25 12 × M 27 200 –

300 PN 10 12 × M 20 125 –

300 PN 16 12 × M 24 179 –

300 PN 25 16 × M 27 204 –

350 PN 10 16 × M 20 188 –

350 PN 16 16 × M 24 254 –

350 PN 25 16 × M 30 380 –

400 PN 10 16 × M 24 260 –

400 PN 16 16 × M 27 330 –

400 PN 25 16 × M 33 488 –

450 PN 10 20 × M 24 235 –

450 PN 16 20 × M 27 300 –
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Promag P tightening torques for ANSI

450 PN 25 20 × M 33 385 –

500 PN 10 20 × M 24 265 –

500 PN 16 20 × M 30 448 –

500 PN 25 20 × M 33 533 –

600 PN 10 20 × M 27 345 –

  600 * PN 16 20 × M 33 658 –

600 PN 25 20 × M 36 731 –

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diameter ANSI Threaded fasteners Max. tightening torque

Pressure rating 
[lbs]

PTFE PFA

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

15 ½" Class 150 4 × ½" 6 4 – –

15 ½" Class 300 4 × ½" 6 4 – –

25 1" Class 150 4 × ½" 11 8 10 7

25 1" Class 300 4 × 5/8" 14 10 12 9

40 1 ½" Class 150 4 × ½" 24 18 21 15

40 1 ½" Class 300 4 × ¾" 34 25 31 23

50 2" Class 150 4 × 5/8" 47 35 44 32

50 2" Class 300 8 × 5/8" 23 17 22 16

80 3" Class 150 4 × 5/8" 79 58 67 49

80 3" Class 300 8 × ¾" 47 35 42 31

100 4" Class 150 8 × 5/8" 56 41 50 37

100 4" Class 300 8 × ¾" 67 49 59 44

150 6" Class 150 8 × ¾" 106 78 86 63

150 6" Class 300 12 × ¾" 73 54 67 49

200 8" Class 150 8 × ¾" 143 105 109 80

250 10" Class 150 12 × 7/8" 135 100 – –

300 12" Class 150 12 × 7/8" 178 131 – –

350 14" Class 150 12 × 1" 260 192 – –

400 16" Class 150 16 × 1" 246 181 – –

450 18" Class 150 16 × 1 1/8" 371 274 – –

500 20" Class 150 20 × 1 1/8" 341 252 – –

600 24" Class 150 20 × 1 ¼" 477 352 – –

Nominal diameter EN (DIN) Threaded 
fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA
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Promag P tightening torques for JIS

Promag P tightening torques for AS 2129

Promag P tightening torques for AS 4087

Nominal diameter JIS Max. tightening torque [Nm]

[mm] Pressure rating Threaded fasteners PTFE PFA

25 10K 4 × M 16 32 27

25 20K 4 × M 16 32 27

32 10K 4 × M 16 38 –

32 20K 4 × M 16 38 –

40 10K 4 × M 16 41 37

40 20K 4 × M 16 41 37

50 10K 4 × M 16 54 46

50 20K 8 × M 16 27 23

65 10K 4 × M 16 74 63

65 20K 8 × M 16 37 31

80 10K 8 × M 16 38 32

80 20K 8 × M 20 57 46

100 10K 8 × M 16 47 38

100 20K 8 × M 20 75 58

125 10K 8 × M 20 80 66

125 20K 8 × M 22 121 103

150 10K 8 × M 20 99 81

150 20K 12 × M 22 108 72

200 10K 12 × M 20 82 54

200 20K 12 × M 22 121 88

250 10K 12 × M 22 133 –

250 20K 12 × M 24 212 –

300 10K 16 × M 22 99 –

300 20K 16 × M 24 183 –

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded fasteners Max. tightening torque [Nm]
PTFE

25 Table E 4 × M 12 21

50 Table E 4 × M 16 42

Nominal diameter
[mm]

AS 4087
Pressure rating

Threaded
fasteners

Max. tightening torque [Nm]
PTFE

50 PN 16 4 × M 16 42
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2.6 Installing the Promag H sensor
Depending on the order specifications, the sensor is supplied with or without ready-mounted 

process connections. Mounted process connections are fixed to the sensor with 4 or 6 

hexagonal-headed bolts.

" Caution! 

Depending on the application and length of the pipe, the sensor may have to be supported or 

additionally secured. The sensor must be secured if using plastic process connections. An 

appropriate wall mounting kit can be ordered separately from Endress+Hauser as an accessory.

2.6.1 Seals

When mounting the process connections, make sure that the seals in question are free from dirt 

and centered correctly.

" Caution! 

• The screws must be securely tightened in the case of metal process connections. Together 

with the sensor, the process connection forms a metal connection that ensures defined seal 

compression.

• With regard to process connections made of plastic material, comply with the max. torques 

for lubricated threads (7 Nm / 5.2 lbf ft). A seal must always be used between the connection 

and counterflange for plastic flanges.

• The seals should be replaced periodically depending on the application, particularly if molded 

seals are used (aseptic version)! The intervals between seal replacement depend on the 

frequency of the cleaning cycles and the fluid and cleaning temperatures. Replacement seals 

can be ordered as an accessory.

2.6.2 Using and mounting grounding rings (DN 2 to 25, 1/12" to 1")

In the case of process connections made of plastic (e.g. flange connections or adhesive 

couplings), potential equalization between the sensor and fluid must be ensured via additional 

grounding rings. 

If grounding rings are missing, this can affect accuracy or result in the destruction of the sensor 

due to electrochemical electrode reduction.

" Caution! 

• Depending on the order option, appropriate plastic disks are used instead of grounding rings 

for the process connections. These plastic disks only act as a kind of "place holder" and do not 

have any potential equalization function whatsoever. In addition, they also assume an 

important sealing function at the sensor/connection interface. Thus, these plastic disks/seals 

should never be removed and should always be mounted for process connections without 

metal grounding rings!

• Grounding rings can be ordered separately from Endress+Hauser as an accessory. 

When ordering, make sure that the grounding rings are compatible with the electrode 

material. Otherwise there is the risk that electrodes can be damaged by electrochemical 

corrosion! For information on materials, see the Operating Instructions on the CD-ROM.
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• Grounding rings, incl. seals, are mounted inside the process connections. 

The face-to-face length is not affected.

Installing the grounding rings

2.6.3 Welding the sensor into the pipe (weld nipples)

" Caution! 

Risk of destroying the electronics! Make sure that the welding system is not grounded via the 

sensor or transmitter.

a. Secure the sensor with a few welding points in the pipe.

A welding jig suitable for this purpose can be ordered separately as an accessory.

b. Release the screws on the process connection flange and remove the sensor, including the 

seal, from the pipe.

c. Weld the process connection into the pipe.

d. Mount the sensor back into the pipe. 

In doing so, make sure the seals are clean and correctly positioned.

! Note! 

• When welding is performed correctly with thin-walled pipes carrying food, the seal is not 

damaged by the heat even when it is mounted. It is recommended, however, to disassemble 

the sensor and seal.

• For the disassembly work, it must be possible to open the pipe approx. 8 mm (0.31 in) in total.

a0008168

1 = Process connection hexagonal-headed bolts

2 = O-ring seals
4 = Sensor

3 = Grounding ring or plastic disk (place holder)

a. Release the 4 or 6 hexagonal-headed bolts (1) and remove the process connection from the sensor (4).

b. Remove the plastic disk (3) including the two O-ring seals (2) from the process connection.

c. Insert one of the O-ring seals (2) back into the groove of the process connection.

d. Place the metal grounding ring (3) into the process connection as illustrated.

e. Now insert the second O-ring seal (2) into the groove of the grounding ring.

f. Mount the process connection back onto the sensor. In doing so, make sure to observe the max. torques for 

lubricated threads (7 Nm) (5.2 lbf ft).

1

3 2 42
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2.7 Installing the transmitter housing

2.7.1 Turning the transmitter housing

Turning the aluminum field housing

Aluminum field housing for non-Ex area

Aluminum field housing for Zone 1 or Class I Div. 1

Turning the stainless steel field housing

A0007661

A0007540

A0008036

For Zone 1 or Class I Div. 1:

a. Release the setscrew.

b. Turn the transmitter housing 

gently clockwise until the stop 
(end of the thread).

c. Turn the transmitter 

counterclockwise (max. 360°) 

to the desired position.

d. Retighten the setscrew.

c

e

fa

b d
� 180° � 180°
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2.7.2 Turning the onsite display

2.7.3 Installing the wall-mount housing

" Caution! 

• Make sure that the ambient temperature does not exceed the permitted range.

• Always install the wall-mount housing in such a way that the cable entries point downwards.

Mounted directly on the wall

A0007541

a. Press in the side latches on the display module and 

remove the module from the cover plate of the 
electronics compartment.

b. Turn the display to the desired position (max.  
4 × 45° in both directions) and reset it onto the 

cover plate of the electronics compartment.

4 x 45°

a

b

A0007542

1. Connection compartment

2. Securing screws M6 (max. ø 6.5 mm (0.25"); 

screw head max. ø 10.5 mm (0.4")

3. Housing bores for securing screws

1

2 3 3

90 (3.54)

35 (1.38)

192 (7.56)

81
.5

(3
.2

)

mm (inch)
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Pipe mounting

Panel mounting

A0007544

A0007543

" Caution! 
Danger of overheating! If the device is mounted on a 

warm pipe, make sure that the housing temperature 

does not exceed +60 °C (+140 °F) which is the 
maximum temperature permitted.

mm (inch)Ø 20…70
(Ø 0.79…2.75)

~ ~ 6.1)155 (

245 (9.65)

~110 (~4.33)

210 (8.27)

+0.5 (+0.019)
–0.5 (–0.019)

+0.5 (+0.019)
–0.5 (–0.019)

mm (inch)
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2.8 Post-installation check
• Is the measuring device damaged (visual inspection)?

• Does the device correspond to specifications at the measuring point, including process 

temperature and pressure, ambient temperature, minimum fluid conductivity, measuring 

range, etc.?

• Does the arrow on the sensor nameplate match the actual direction of flow through the pipe?

• Is the position of the measuring electrode plane correct?

• Were all screws tightened to the specified torques when the sensor was installed?

• Were the correct seals used (type, material, installation)?

• Are the measuring point number and labeling correct (visual inspection)?

• Were the inlet and outlet runs respected?

– Inlet run ≥ 5 × DN

– Outlet run ≥ 2 × DN

• Is the measuring device protected against moisture and direct sunlight?

• Is the sensor adequately protected against vibration (attachment, support)?

Acceleration up to 2 g by analogy with IEC 600 68-2-8
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3 Wiring
# Warning! 

Risk of electric shock! Components carry dangerous voltages. 

• Never mount or wire the measuring device while it is connected to the power supply.

• Before connecting the power supply, check the safety equipment. 

• Route the power supply and signal cables so they are securely seated.

• Seal the cable entries and covers tight.

" Caution! 

Risk of damaging the electronic components!

• Connect the power supply in accordance with the connection data on the nameplate.

• Connect the signal cable in accordance with the connection data in the Operating Instructions 

or the Ex documentation on the CD-ROM.

In addition, for the remote version

" Caution! 

Risk of damaging the electronic components!

• Only connect sensors and transmitters with the same serial number.

• Observe the cable specifications of the connecting cable → Operating Instructions on the 

CD-ROM.

! Note! 

Install the connecting cable securely to prevent movement.

In addition, for measuring devices with fieldbus communication

" Caution! 

Risk of damaging the electronic components!

• Observe the cable specification of the fieldbus cable → Operating Instructions on the 

CD-ROM.

• Keep the stripped and twisted lengths of cable shield as short as possible.

• Screen and ground the signal lines → Operating Instructions on the CD-ROM.

• When using in systems without potential equalization → Operating Instructions on the 

CD-ROM.

In addition, for Ex-certified measuring devices

# Warning! 

When wiring Ex-certified measuring devices, all the safety instructions, wiring diagrams, 

technical information etc. of the related Ex documentation must be observed 

→ Ex documentation on the CD-ROM.
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3.1 Connecting the various housing types
Wire the unit using the terminal assignment diagram inside the cover.

3.1.1 Compact version

3.1.2 Remote version (transmitter): non-Ex Zone, Ex Zone 2, Class I Div. 2

3.1.3 Remote version (transmitter): Ex Zone 1, Class I Div. 1

3.1.4 Remote version (sensor)

A0007545

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable or fieldbus cable

Optional

A0012690

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable

Fieldbus cable

Connecting the connecting cable (→  ä 36):

5 Sensor/transmitter connecting cable

A0008218

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable or fieldbus cable

Optional

Connecting the connecting cable (→  ä 36):

5 Sensor/transmitter connecting cable

A0008037

Transmitter connection:

1 Connection diagram inside the connection compartment  
cover

Connecting cable connection:

5 Sensor/transmitter connecting cable

1
2

3
4

2 3 14 5
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3.2 Connecting the remote version connecting cable  

3.2.1 Connecting cable for Promag W, P and L

Connecting cable termination

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Fit the fine-wire cores with cable end ferrules (Detail B).

Signal cable termination

Make sure that the cable end ferrules do not touch the wire shields on the sensor side! Minimum 

distance = 1 mm (0.04 in), exception "GND" = green cable.

Coil current cable termination

Insulate one core of the three-core cable at the level of the core reinforcement; you only require 

two cores for the connection.

Sensor Transmitter
mm (inch)

a* = 170 (6.69)
b* = 20 (0.79)

c = 80 (3.15)

d = 17 (0.67)
e = 8 (0.31)

f = 50 (1.97)

g = ≥ 1 (≥ 0.04)

a0008171

mm (inch)

a* = 100 (3.94)
b = 80 (3.15)

c = 50 (1.97)

d = 17 (0.67)
e = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

* = Stripping for armored cables only

Sensor Transmitter
mm (inch)
a* = 160 (6.3)

b* = 20 (0.79)

c = 70 (2.76)
d = 50 (1.97)

e = 8 (0.31)

f = 10 (0.39)

a0008172

mm (inch)
a* = 90 (3.54)

b = 70 (2.76)

c = 50 (1.97)
d = 10 (0.39)

e = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

* = Stripping for armored cables only

A

B

GND

m
m

m

m

n

n

n
n

a*
b

c d

e
m

n

m

n

n

a*
c

fe

b*

d

g
GND

A

a*
b

c
d e

m

m

m

B

a*
c

d
e f

b*

m

m

m
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3.2.2 Promag H connecting cable

Connecting cable termination

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Fit the fine-wire cores with cable end ferrules (Detail B).

Signal cable termination

Make sure that the cable end ferrules do not touch the wire shields on the sensor side! Minimum 

distance = 1 mm (0.04 in), exception "GND" = green cable.

Coil current cable termination

Insulate one core of the three-core cable at the level of the core reinforcement; you only require 

two cores for the connection.

Sensor Transmitter

mm (inch)

a = 80 (3.15)

b = 15 (0.59)
c = 17 (0.67)

d = 8 (0.31)

e = ≥ 1 (≥ 0.04)

a0008173

mm (inch)

a = 80 (3.15)

b = 50 (1.97)
c = 17 (0.67)

d = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

Sensor Transmitter
mm (inch)

a = 70 (2.76)

b = 40 (1.57)
c = 15 (0.59)

d = 8 (0.31)

a0008175

mm (inch)

a = 70 (2.76)

b = 50 (1.97)
c = 10 (0.39)

d = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

A

B

GND

m
m

m

m

n

n

n
n

a
b c

d

m

ne GND
n

n

a

d bc

A

a
b

c d

m

m

m

B

a

d c
b

m

m
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3.2.3 Connecting cable connection

A0008180

A

B

C

D
E

a
b

c

Transmitter housing on connection housing, remote version

Wall-mount housing on connection housing, remote version

Sensor connection housing, remote version for Promag W, P, L

Sensor connection housing, remote version for Promag H, DN ≤ 25
Sensor connection housing, remote version for Promag H, DN ≥ 40

Ground terminals (are provided for potential equalization connection)
Coil circuit connecting cable

Signal circuit connecting cable (electrodes)

n.c. = not connected, isolated cable shields

Cable colors for terminal numbers: 

5/6 = brown

7/8 = white
4 = green

36/37 = yellow

A

C

b

D E

c b c

a

b b c

6 5

5

7

7

8 4

4

37

37

36 42

42

41

41

E1 E2 GNDE

S1 E1 E2 S2GND E S

n.c. n.c.n.c.n.c. n.c.n.c.

a
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3.3 Potential equalization
Perfect measurement is only ensured when the medium and the sensor have the same electrical 

potential. Most sensors have a reference electrode installed as standard, which guarantees the 

required potential connection. This usually means that the use of ground disks or other measures 

are unnecessary.

• Promag L, Promag W and Promag P

Reference electrode available as standard.

• Promag H

– No reference electrode available. There is always an electrical connection to the fluid via 

the metal process connection.

– In the case of plastic process connections, potential equalization must be ensured through 

the use of grounding rings.

Standard situation
Potential equalization takes place via the ground terminal of the transmitter when using the 

device in metal, grounded pipes.

A0004375

! Note! 

Potential equalization for other areas of application → Operating Instructions on the CD-ROM. 
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3.4 Degree of protection
The devices meet all the requirements for IP 67.

After mounting in the field or service work, the following points have to be observed to ensure 

that IP 67 protection is retained:

• Install the measuring device in such a way that the cable entries do not point upwards.

• Do not remove the seal from the cable entry.

• Remove all unused cable entries and plug them with suitable/certified drain plugs.

• Use cable entries and drain plugs with a long-term operating temperature range in accordance 

with the temperature specified on the nameplate.

3.5 Post-connection check
• Are cables or the device damaged (visual inspection)?

• Does the supply voltage match the information on the nameplate?

• Do the cables used comply with the necessary specifications?

• Do the mounted cables have adequate strain relief and are they routed securely?

• Is the cable type route completely isolated? Without loops and crossovers?

• Only remote version:

- Is the flow sensor connected to the matching transmitter electronics?

- Is the connecting cable between sensor and transmitter connected correctly?

• Are all screw terminals firmly tightened?

• Have all the measures for grounding and potential equalization been correctly implemented?

• Are all cable entries installed, firmly tightened and correctly sealed?

• Cable routed as a "water trap" in loops?

• Are all the housing covers installed and securely tightened?

In addition, for measuring devices with fieldbus communication:
• Are all the connecting components (T-boxes, junction boxes, connectors, etc.) connected 

with each other correctly?

• Has each fieldbus segment been terminated at both ends with a bus terminator?

• Has the max. length of the fieldbus cable been observed in accordance with the specifications?

• Has the max. length of the spurs been observed in accordance with the specifications?

• Is the fieldbus cable fully shielded and correctly grounded?

A0007549 A0007550

Tighten the cable entries correctly. The cables must loop down before they enter the cable 

entries ("water trap").
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4 Hardware settings
This section only deals with the hardware settings needed for commissioning. All other settings 

(e.g. output configuration, write protection, etc.) are described in the associated Operating 

Instructions on the CD-ROM.

! Note! 

No hardware settings are needed for measuring devices with HART or FOUNDATION 

Fieldbus-type communication.

4.1 Device address
Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP/PA

The device address can be configured via:

• Miniature switches → see description below

• Local operation → see Software settings section →  ä 48

Addressing via miniature switches

# Warning! 

Risk of electric shock! Risk of damaging the electronic components!

• All the safety instructions for the measuring device must be observed and all the warnings 

heeded →  ä 34.

• Use a workspace, working environment and tools purposely designed for electrostatically 

sensitive devices.

A0007551

# Warning! 

Switch off the power supply before opening the device.

a. Loosen the cheese head screw of the securing 

clamp with an Allen key (3 mm)

b. Unscrew cover of the electronics compartment 
from the transmitter housing.

c. Loosen the securing screws of the display module 

and remove the onsite display (if present).

d. Set the position of the miniature switches on the 
I/O board using a sharp pointed object.

Installation is the reverse of the removal procedure.

1
2
3
4

W
E
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O
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3
4
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PROFIBUS

A0007552

Device address range: 0 to 126
Factory setting: 126

a. Miniature switches for device address 
Example shown:
1+16+32 = device address 49

b. Miniature switches for the address mode (method 

of addressing):

– OFF (factory setting) = software addressing via 
local operation/operating program

– ON = hardware addressing via miniature 

switches

c. Miniature switches not assigned.

161

3

322

4

643

4

1

2

b

OFF ON

11

22

43

84 a

OFF ON

c

1

3

2

4

3

4

1

2

OFF

1

2

3

4

OFF
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4.2 Terminating resistors

! Note! 

If the measuring device is used at the end of a bus segment, termination is required.

This can be performed in the measuring device by setting the terminating resistors on the 

I/O board. Generally, however, it is recommended to use an external bus terminator and not 

perform termination at the measuring device itself.

Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP

– Baudrate ≤ 1.5 MBaud → Termination can be performed at the measuring device, see 

graphic

– Baudrate > 1.5 MBaud → An external bus terminator must be used

# Warning! 

Risk of electric shock! Risk of damaging the electronic components!

• All the safety instructions for the measuring device must be observed and all the warnings 

heeded →  ä 34.

• Use a workspace, working environment and tools purposely designed for electrostatically 

sensitive devices.

A0007556

Setting the terminating switch SW1 
on the I/O board: 

ON - ON - ON - ON
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5 Commissioning

5.1 Switching on the measuring device  
On completion of the installation (successful post-installation check), wiring (successful 

post-connection check) and after making the necessary hardware settings, where applicable, the 

permitted power supply (see nameplate) can be switched on for the measuring device.

When the power supply is switched on, the measuring device performs a number of power-up 

checks and device self-checks. As this procedure progresses the following messages can appear 

on the onsite display:

The measuring device starts operating as soon as the startup procedure is complete. 

Various measured values and/or status variables appear on the display.

! Note! 

If an error occurs during startup, this is indicated by an error message.

The error messages that occur most frequently when a measuring device is commissioned are 

described in the Troubleshooting section →  ä 48.

Display examples:

PROMAG 50

START-UP

Start-up message

Æ

DEVICE SOFTWARE

V XX.XX.XX

Displays the current software

Æ

SYSTEM OK

→ OPERATION

Beginning of operation
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5.2 Operation

5.2.1 Display elements

5.2.2 Operating elements

5.2.3 Displaying error messages

A0007557

Display lines/fields

1. Main line for primary measured values

2. Additional line for additional measured 

variables/status variables

3. Current measured values 

4. Engineering units/time units

A0007559

Operating keys

1. (–) Minus key for entering, selecting

2. (+) Plus key for entering, selecting

3. Enter key for calling the function matrix, saving

When the +/– keys are pressed simultaneously (Esc):

• Exit the function matrix step-by-step:
• > 3 sec. = cancel data input and

return to the measured value display

A0007561

1. Type of error: 
P = Process error, S = System error

2. Error message type:

$ = Fault message, ! = Notice message

3. Error number

4. Duration of the last error that occurred:

Hours: Minutes: Seconds

5. Error designation
List of all error messages, see associated Operating 

Instructions on the CD-ROM

+48.25 xx/yy

+3702.6 x

1

2

3 4

Esc

E+-

1 2 3

XXXXXXXXXX
#000 00:00:05

P

3 4

2

1 5

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 134 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1478 of 2457



Commissioning Proline Promag 50

46 Endress+Hauser

5.3 Navigating within the function matrix  

A0007562

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group (e.g. OPERATION)

F → Confirm selection

3. N→ Select function (e.g. LANGUAGE)

4. P → Enter code 50 (only for the first time you access the function matrix)

F → Confirm entry

P → Change function/selection (e.g. ENGLISH)

F → Confirm selection

5. Q → Return to measured value display step by step

6. Q > 3 s → Return immediately to measured value display

Esc

E+- >3s

E

+

Esc

– +

Esc

–

m

o

n

E

E

–

+

E

+–

E E E E

p

q

q r
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5.4 Calling the Commissioning Quick Setup  
All the functions needed for commissioning are called up automatically with the Quick Setup. 

The functions can be changed and adapted to the process in question.

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group QUICK SETUP

F → Confirm selection

3. QUICK SETUP COMMISSIONING function appears.

4. Intermediate step if configuration is blocked:

P → Enter the code 50 (confirm with F ) and thus enable configuration

5. P → Go to Commissioning Quick Setup

6. P → Select YES

F → Confirm selection

7. F → Start Commissioning Quick Setup

8. Configure the individual functions/settings:

– Via P-key, select option or enter number

– Via F-key, confirm entry and go to next function

– Via Q-key, return to Setup Commissioning function 

(settings already made are retained)

! Note! 

Observe the following when performing the Quick Setup:

• Configuration selection: Select the ACTUAL SETTING option

• Unit selection: This is not offered again for selection after configuring a unit

• Output selection: This is not offered again for selection after configuring an output

• Automatic configuration of the display: select YES

– Main line = Mass flow

– Additional line = Totalizer 1

– Information line = Operating/system conditions

• If asked whether additional Quick Setups should be executed: select NO

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are described in detail in the "Description of Device 

Functions" Operating Instructions. The related Operating Instructions can be found on the 

CD-ROM.

The measuring device is ready for operation on completion of the Quick Setup.
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5.5 Software settings  

5.5.1 Device address

Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP/PA → device address range 0 to 126, factory setting 126

The device address can be configured via:

• Miniature switches → see Hardware settings →  ä 41

• Local operation → see description below

! Note! 

The COMMISSIONING SETUP must be executed before setting the device address.

Calling the Communication Quick Setup  

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group QUICK SETUP

F → Confirm selection

3. N → Select the QUICK SETUP COMMUNICATION function

4. Intermediate step if configuration is blocked: P → Enter the code 50  
(confirm with F ) and thus enable the configuration

5. P → Go to Communication Quick Setup

6. P → Select YES; F → confirm selection

7. F → Start Communication Quick Setup

8. Configure the individual functions/settings:

– Via P-key, select option or enter number

– Via F-key, confirm entry and go to next function

– Via Q-key, return to Setup Commissioning function 

(settings already made are retained)

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are described in detail in the "Description of Device 

Functions" Operating Instructions. The related Operating Instructions can be found on the 

CD-ROM.

The measuring device is ready for operation on completion of the Quick Setup.

5.6 Troubleshooting
A complete description of all the error messages is provided in the Operating Instructions on the 

CD-ROM.

! Note! 

The output signals (e.g. pulse, frequency) of the measuring device must correspond to the 

higher-order controller.
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Valid as of version:

V 2.03.XX (Device software)

Description of Device Functions

Proline Promag 50
Electromagnetic Flow Measuring System

6
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1 Function matrix Promag 50

1.1 The function matrix: layout and use

The function matrix is a two-level construct: the groups form one level and the groups' functions 

the other.

The groups are the highest-level grouping of the operating options for the measuring device.

A number of functions is assigned to each group. 

You select a group in order to access the individual functions for operating and parameterizing the 

measuring device.

An overview of all the groups available is provided in the table of contents on Page 3 and in the 

graphical representation of the function matrix on Page 6. 

An overview of all the functions available is provided on Page 6, complete with page references to 

the detailed function descriptions.

The descriptions of the individual functions start on Page 7.

Example of how to parameterize a function (in this case changing the language for the UI):

1. Enter into the function matrix (F-key).

2. Select the OPERATION group.

3. Select the LANGUAGE function, change the setting from ENGLISH to DEUTSCH with OS 

and save with F (all text on the display now appears in German).

4. Exit the function matrix (ESC > 3 seconds).

A0001142

> 3 s

- + E
Esc

E

E

E

E

E E E E E

–
+

+
Esc

–+
Esc

–

+
Esc

–

Em

n

o

p
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1.2 Illustration of the function matrix
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Device functions Proline Promag 50 2 Group MEASURING VALUES

Endress+Hauser 7

2 Group MEASURING VALUES

Function description MEASURING VALUES

! Note!

• The engineering unit of the measured variable displayed here can be set in the SYSTEM UNITS group, (see Page 8).

• If the fluid in the pipe flows backwards, a negative sign prefixes the flow reading on the display.

VOLUME FLOW The volume flow currently measured appears on the display.

User interface:
5-digit floating-point number, including unit and sign

(e.g. 5.5445 dm3/min; 1.4359 m3/h; –731.63 gal/d; etc.)
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3 Group SYSTEM UNITS Device functions Proline Promag 50

8 Endress+Hauser

3 Group SYSTEM UNITS

Function description SYSTEM UNITS

Use this function group to select the unit for the measured variable.

UNIT VOLUME FLOW Use this function to select the unit for displaying the volume flow.

The unit you select here is also valid for:

• Current output

• Frequency output

• Switch points (limit value for volume flow, flow direction)

• Low flow

Options: 
Metric:

Cubic centimeter → cm3/s; cm3/min; cm3/h; cm3/day

Cubic decimeter → dm3/s; dm3/min; dm3/h; dm3/day

Cubic meter → m3/s; m3/min; m3/h; m3/day

Milliliter → ml/s; ml/min; ml/h; ml/day

Liter → l/s; l/min; l/h; l/day

Hectoliter → hl/s; hl/min; hl/h; hl/day

Megaliter → Ml/s; Ml/min; Ml/h; Ml/day

US:

Cubic centimeter → cc/s; cc/min; cc/h; cc/day

Acre foot → af/s; af/min; af/h; af/day

Cubic foot → ft3/s; ft3/min; ft3/h; ft3/day

Fluid ounce → oz f/s; oz f/min; oz f/h; oz f/day

Gallon → gal/s; gal/min; gal/h; gal/day

Kilo gallon → Kgal/s; Kgal/min; Kgal/h; Kgal/day

Million gallon → Mgal/s; Mgal/min; Mgal/h; Mgal/day

Barrel (normal fluids: 31.5 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (beer: 31.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (petrochemicals: 42.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (filling tanks: 55.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Imperial:

Gallon → gal/s; gal/min; gal/h; gal/day

Mega gallon → Mgal/s; Mgal/min; Mgal/h; Mgal/day

Barrel (beer: 36.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (petrochemicals: 34.97 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

UNIT VOLUME Use this function to select the unit for displaying the volume.

The unit you select here is also valid for:

• Pulse weighting (e.g. m3/p)

Options: 
Metric → cm3; dm3; m3; ml; l; hl; Ml Mega

US → cc; af; ft3; oz f; gal; Kgal; Mgal; bbl (normal fluids); bbl (beer); 

bbl (petrochemicals) → bbl (filling tanks)

Imperial → gal; Mgal; bbl (beer); bbl (petrochemicals)

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The unit of the totalizers is independent of your choice here. The unit for each totalizer is 

selected separately for the totalizer in question.
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Device functions Proline Promag 50 3 Group SYSTEM UNITS

Endress+Hauser 9

UNIT  LENGTH Use this function to select the unit for displaying the length of the nominal diameter.

The unit you select here is also valid for:

• Nominal diameter of sensor (see function NOMINAL DIAMETER on Page 48)

Options:
MILLIMETER

INCH

Factory setting:
MILLIMETER (SI units: not for USA and Canada)

INCH (US units: only for USA and Canada)

FORMAT DATE/TIME Use this function to select the format for the date and the time.

The unit you select here is also valid for:

Displaying the current calibration date (function CALIBRATION DATE on Seite 52)

Options:
DD.MM.YY 24H

MM/DD/YY 12H A/P

DD.MM.YY 12H A/P

MM/DD/YY 24H

Factory setting:
DD.MM.YY 24H (SI units)

MM/DD/YY 12H A/P (US units)

Function description SYSTEM UNITS

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 150 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1494 of 2457



4 Group QUICK SETUP Device functions Proline Promag 50

10 Endress+Hauser

4 Group QUICK SETUP

! Note!

The display returns to the QUICK SETUP COMMISSION cell if you press the ESC key combination 

during interrogation.

a0005413-en

Function description QUICK SETUP

QUICK SETUP 
COMMISSION

Use this function to start the Quick Setup menu for commissioning. 

Options: 
YES

NO

Factory setting:
NO

++ +E EEsc

E+-

XXX.XXX.XX

HOME-POSITION

QS
Commission

Language

Defaults

Quick Setup

Unit
Volume flow
Measuring

Mode

Frequency Pulse

Current Output Freq.-/ Pulse Output Quit

Assign
Current

Assign
Frequency

Assign
Pulse

Current
Span
Value
20 mA
Time

Constant
Time

Constant
Failsafe
Mode

Failsafe
Mode

Failsafe
Mode

Operation
Mode

End Value
Freq.
Value
f max

Pulse
Value
Pulse
Width
Output
Signal

Output
Signal

Automatic parameterization
of the display

Quit Quick Setup
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Device functions Proline Promag 50 5 Group OPERATION

Endress+Hauser 11

5 Group OPERATION

Function description OPERATION

LANGUAGE Use this function to select the language for all texts, parameters and messages shown on 

the local display.

! Note!

The displayed options depend on the available language group shown in the LANGUAGE 

GROUP function.

Options: 
Language group WEST EU / USA:

ENGLISH

DEUTSCH

FRANCAIS

ESPANOL

ITALIANO

NEDERLANDS

PORTUGUESE

Language group EAST EU / SCAND:

ENGLISH

NORSK

SVENSKA

SUOMI

POLISH

RUSSIAN

CZECH

Language group ASIA:

ENGLISH

BAHASA INDONESIA

JAPANESE (Silbenschrift)

Factory setting:
Country-dependent (see Page 58 ff.)

! Note!

• If you press the OS keys simultaneously at startup, the language defaults to

"ENGLISH".

• You can change the language group via the configuration program FieldCare. Please 

do not hesitate to contact your Endress+Hauser sales office if you have any questions.
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5 Group OPERATION Device functions Proline Promag 50

12 Endress+Hauser

ACCESS CODE All data of the measuring system are protected against inadvertent change. Programming 

is disabled and the settings cannot be changed until a code is entered in this function. If 

you press the OS keys in any function, the measuring system automatically goes to this 

function and the prompt to enter the code appears on the display (when programming is 

disabled).

You can enable programming by entering your personal code, 

(factory setting = 50, see function PRIVATE CODE on Page 12)

User input:
max. 4-digit number: 0...9999

! Note!

• The programming levels are disabled if you do not press a key within 60 seconds 

following automatic return to the HOME position.

• You can also disable programming in this function by entering any number (other than 

the defined private code).

• The Endress+Hauser service organization can be of assistance if you mislay your 

personal code.

PRIVATE CODE Use this function to enter a personal code number for enabling programming.

User input:
0...9999 (max. 4-digit number)

Factory setting:
50

! Note!

• Programming is always enabled with the code "0".

• Programming has to be enabled before this code can be changed. 

When programming is disabled this function is not available, thus preventing others 

from accessing your personal code.

STATUS ACCESS Use this function to check the access status for the function matrix.

User interface:
ACCESS CUSTOMER (parameterization possible)

LOCKED (parameterization disabled)

ACCESS CODE 
COUNTER

Displays how often the customer code, service code or the digit "0" (code-free) has been 

entered to gain access to the function matrix.

Display:
max. 7-digit number: 0...9999999

Factory setting:
0

Function description OPERATION
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Device functions Proline Promag 50 6 Group USER INTERFACE

Endress+Hauser 13

6 Group USER INTERFACE

Function description USER INTERFACE

ASSIGN LINE 1 Use this function to define which display value is assigned to the main line (top line of 

the local display) for display during normal measuring operation.

Options: 
OFF

VOLUME FLOW

VOLUME FLOW IN %

TOTALIZER 1

TOTALIZER 2

Factory setting:
VOLUME FLOW

ASSIGN LINE 2 Use this function to define which display value is assigned to the additional line

(bottom line of the local display) for display during normal measuring operation.

Options: 
OFF

VOLUME FLOW

VOLUME FLOW IN %

VOLUME FLOW BARGRAPH IN %

TOTALIZER 1

TAG NAME

OPERATING/SYSTEM CONDITION

FLOW DIRECTION

TOTALIZER 2

Factory setting:
TOTALIZER 1

100% VALUE
! Note!

This function is only available if VOLUME FLOW IN % or  VOLUME FLOW BARGRAPH 

IN % was selected in the function ASSIGN LINE 1 or ASSIGN LINE 2.

Use this function to define the flow value to be shown on the display as the 100% value.

User input:
5-digit floating-point number

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).
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6 Group USER INTERFACE Device functions Proline Promag 50

14 Endress+Hauser

FORMAT Use this function to define the maximum number of places after the decimal point 

displayed for the reading in the main line.

Options: 
XXXXX. – XXXX.X – XXX.XX – XX.XXX – X.XXXX

Factory setting:
X.XXXX

! Note!

• Note that this setting only affects the reading as it appears on the display, it has no 

influence on the accuracy of the system's calculations.

• The places after the decimal point as computed by the measuring device cannot 

always be displayed, depending on this setting and the engineering unit. In such 

instances an arrow appears on the display between the measuring value and the engi-

neering unit (e.g. 1.2 → l/h), indicating that the measuring system is computing with 

more decimal places than can be shown on the display.

DISPLAY DAMPING Use this function to enter a time constant defining how the display reacts to severely 

fluctuating flow variables, either very quickly (enter a low time constant) or with dam-

ping (enter a high time constant).

User input:
0...100 seconds

Factory setting:
3 s

! Note!

Setting the time constant to zero seconds switches off damping.

CONTRAST LCD Use this function to optimize display contrast to suit local operating conditions.

User input:
10...100%

Factory setting:
50%

Function description USER INTERFACE
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Device functions Proline Promag 50 6 Group USER INTERFACE

Endress+Hauser 15

BACKLIGHT Use this function to optimize the backlight to suit local operating conditions.

User input:
0...100%

! Note!

Entering the value "0" means that the backlight is "switched off". The display then no 

longer emits any light, i.e. the display texts can no longer be read in the dark.

Factory setting:
50%

DISPLAY TEST Use this function to test the operability of the local display and its pixels.

Options: 
OFF

ON

Factory setting:

OFF

Test sequence:

1. Start the test by selecting ON.

2. All pixels of the main line and additional line are darkened for at least 0.75 seconds.

3. The main line and additional line show an "8" in each field for at least 0.75 seconds.

4. The main line and additional line show a "0" in each field for at least 0.75 seconds.

5. The main line and additional line show nothing (blank display) for at least 0.75 

seconds.

When the test completes the local display returns to its initial state and the setting 

changes to OFF.

Function description USER INTERFACE
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16 Endress+Hauser

7 Group TOTALIZER 1/2

Function description TOTALIZER 1/2

ASSIGN TOTALIZER Use this function to assign a measured variable (volume flow) to the totalizer.

Options:
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

The totalizer is reset to "0" as soon as the selection is changed.

SUM Use this function to view the total for the totalizer measured variable aggregated since 

measuring commenced. The value can be positive or negative.

User interface:
max. 7-digit floating-point number, including sign and unit (e.g. 896,845.7 dm3)

! Note!

The totalizer response to faults is defined in the FAILSAFE MODE function 

(see Page 18).

OVERFLOW Use this function to view the overflow for the totalizer aggregated since measuring 

commenced.

Total flow quantity is represented by a floating decimal point number consisting of max. 

7 digits. You can use this function to view higher numerical values (>9 999 999) as over-

flows. The effective quantity is thus the total of OVERFLOW plus the value returned by 

the SUM function. 

Example:

Reading for 2 overflows: 2 E7 kg (= 2 000 000 dm3)

The value returned by the SUM function = 896,845.7 dm3

Effective total quantity = 2,896,845.7 dm3

Display shows: 
Integer with exponent, including sign and unit, e.g. 2 E7 dm3

UNIT TOTALIZER Use this function to define the unit for the totalizer.

Options: 
Metric → cm3; dm3; m3; ml; l; hl; Ml Mega

US → cc; af; ft3; oz f; gal; Kgal; Mgal; bbl (normal fluids); bbl (beer); 

bbl (petrochemicals); bbl (filling tanks)

Imperial → gal; Mgal; bbl (beer); bbl (petrochemicals)

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).
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Device functions Proline Promag 50 7 Group TOTALIZER 1/2
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TOTALIZER MODE Use this function to define how the flow components are to be totalised.

Options: 
BALANCE

Positive and negative flow components. The positive and negative flow components are 

balanced. In other words, net flow in the flow direction is registered.

FORWARD

Positive flow components only

REVERSE

Negative flow components only

Factory setting:
Totalizer 1 = BALANCE

Totalizer 2 = FORWARD

RESET TOTALIZER Use this function to reset the sum and the overflow of the totalizer to "zero" (= RESET).

Options: 
NO

YES

Factory setting:
NO

! Note!

If the device is equipped with a status input and if it is appropriately configured, totalizer 

resetting can also be triggered by a pulse.

Function description TOTALIZER 1/2

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 158 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1502 of 2457



8 Group HANDLING TOTALIZER Device functions Proline Promag 50

18 Endress+Hauser

8 Group HANDLING TOTALIZER

Function description HANDLING TOTALIZER

RESET ALL 
TOTALIZERS

Use this function to reset the totals (including all overflows) of the totalizers (1...2) to 

"zero".

Options:
NO

YES

Factory setting:
NO

! Note!

If the device has a status input and if it is appropriately configured, a reset for the totalizer 

(1...2) can also be triggered by a pulse (see the ASSIGN STATUS INPUT function on 

Page 31).

FAILSAFE MODE Use this function to define the totalizer response in case of fault.

Options: 
STOP

The totalizer is paused until the fault is rectified. 

ACTUAL VALUE

The totalizer continues to count on the basis of the current flow measuring value. The 

fault is ignored.

HOLD VALUE

The totalizer continues to count the flow that is based on the last valid flow measuring 

value (before the fault occurred).

Factory setting:
STOP
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9 Group CURRENT OUTPUT

Function description CURRENT OUTPUT

ASSIGN CURRENT OUT-
PUT

Use this function to assign a measured variable to the current output.

Options: 
OFF 

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only function shown in this group is the function

(ASSIGN CURRENT OUTPUT).
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CURRENT SPAN Use this function to define the current span. The selection specifies the operational range 

and the lower and upper signal on alarm. For the current output the option HART can be 

defined additionally.

Options:
0–20 mA

4–20 mA

4–20 mA HART

4–20 mA NAMUR

4–20 mA HART NAMUR

4–20 mA US

4–20 mA HART US

0–20 mA (25 mA)

4–20 mA (25 mA)

4–20 mA (25 mA) HART

Factory setting:
4–20 mA HART NAMUR

Current span, operational range and signal on alarm level

A0001222

a = Current span
1 = Operational range (measuring information)
2 = Lower signal on alarm level
3 = Upper signal on alarm level

! Note!

• When switching the hardware from an active (factory setting) to a passive output 

signal select a current span of 4–20 mA.

• If the measured value exceeds the measuring range a notice message is generated 

(#351...354, current span).

• In case of a fault the behaviour of the current output is according to the selected 

option in the function FAILSAFE MODE (see Page 21). Change the error category in 

the function ASSIGN SYSTEM ERROR (see Page 54) to generate a fault message 

instead of a notice message.

Function description CURRENT OUTPUT

12 3

I[mA]

a 1 2 3
0-20 mA
4-20 mA

4-20 mA NAMUR

4-20 mA US

0-20 mA (25 mA)
4-20 mA (25 mA)

0 - 20.5 mA 0 22
4 - 20.5 mA 2 22

3.8 - 20.5 mA 3.5 22.6

3.9 - 20.8 mA 3.75 22.6

0 - 24 mA 0 25
4 - 24 mA 2 25

4-20 mA HART 4 - 20.5 mA 2 22

4-20 mA HART NAMUR 3.8 - 20.5 mA 3.5 22.6

4-20 mA HART US 3.9 - 20.8 mA 3.75 22.6

4-20 mA (25 mA) HART 4 - 24 mA 2 25
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VALUE 20 mA Use this function to assign the 20 mA current a full scale value.

Positive and negative values are permissible. The required measuring range is defined by 

defining the VALUE 20 mA.

In the SYMMETRY measuring mode, (see Page 45), the value assigned applies to both 

flow directions; in the STANDARD measuring mode it applies only to the flow direction 

selected.

User input:
5-digit floating-point number, with sign

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• The value for 0 or 4 mA always corresponds to the zero flow (0 [unit]). This value is 

fixed and cannot be edited.

TIME CONSTANT Use this function to enter a time constant defining how the current output signal reacts 

to severely fluctuating measured variables, either very quickly (enter a low time constant) 

or with damping (enter a high time constant).

User input:
fixed-point number 0.01...100.00 s

Factory setting:
3.00 s

FAILSAFE MODE For safety reasons it is advisable to ensure that the current output assumes a predefined 

state in the event of a fault. The setting you select here affects only the current output. 

The failsafe mode of other outputs and the totalizers is defined in the corresponding 

function groups.

Options:
MIN. CURRENT

The current output adopts the value of the lower signal on alarm level (as defined in the 

function CURRENT SPAN).

MAX. CURRENT

The current output adopts the value of the upper signal on alarm level (as defined in the 

function CURRENT SPAN).

HOLD VALUE (not recommended)

Measuring value output is based on the last measuring value saved before the error 

occurred .

ACTUAL VALUE 

Measured value output is based on the current flow measurement.

The fault is ignored .

Factory setting:
MIN. CURRENT

ACTUAL CURRENT Use this function to view the computed actual value of the output current.

User interface:
0.00...25.00 mA

Function description CURRENT OUTPUT
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SIMULATION CURRENT Use this function to activate simulation of the current output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION CURRENT OUTPUT" notice message indicates that simulation is 

active.

• The measuring device continues to measure while simulation is in progress,

i.e. the current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

VALUE SIMULATION 
CURRENT ! Note!

This function is not available unless the function SIMULATION CURRENT is active

(= ON).

Use this function to define a selectable value (e.g. 12 mA) to be output at the current 

output. This value is used to test downstream devices and the measuring device itself.

User input:
Floating-point number: 0.00...25.00 mA

Factory setting:
0.00 mA

" Caution!

The setting is not saved if the power supply fails.

Function description CURRENT OUTPUT
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10 Group PULSE/FREQUENCY OUTPUT

Function description PULSE/FREQUENCY OUTPUT

This group is not available unless the measuring device is equipped with a pulse/frequency output.

OPERATION MODE Use this function to configure the output as a pulse output or frequency output. The 

functions available in this function group vary, depending on which option you select 

here.

Options: 
PULSE

FREQUENCY

Factory setting:
PULSE

ASSIGN FREQUENCY
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to assign a measured variable to the frequency output.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only functions shown in this function group are the functions 

ASSIGN FREQUENCY and OPERATION MODE.

END VALUE FREQ.
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to define a full scale frequency for the frequency output. 

You define the associated measured value of the measuring range in the function 

VALUE-f HIGH on Page 24.

User input:
4-digit fixed-point number 2...1250 Hz

Factory setting:
1000 Hz

Example:

• VALUE-f HIGH = 1000 l/h, end frequency = 1000 Hz: i.e. at a flow of 

1000 l/h, a frequency of 1000 Hz is output.

• VALUE-f HIGH = 3600 l/h, end frequency = 1000 Hz: i.e. at a flow of 

3600 l/h, a frequency of 1000 Hz is output.

! Note!

• In the FREQUENCY operating mode the output signal is symmetrical 

(on/off ratio = 1:1). At low frequencies the pulse duration is limited to a maximum of 

2 seconds, i.e. the on/off ratio is no longer symmetrical.

• The initial frequency is always 0 Hz. This value is fixed and cannot be edited.
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VALUE-f HIGH
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to assign a value to the end value frequency.  

Positive and negative values are permissible. The required measuring range is defined by 

defining the VALUE-f HIGH. In the SYMMETRY measuring mode, (see Page 45), the 

value assigned applies to both flow directions; in the STANDARD measuring mode it 

applies only to the flow direction selected.

User input:
5-digit floating-point number

Factory setting:
Depends on nominal diameter and country, [value] / [dm3...m3 or US-gal...US-Mgal]

corresponds to the factory setting for the final value (see Page 58 ff.)

.

A0001279

➀ = Value-f min.
➁ = Value-f high

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• The value-f min. for the initial frequency always corresponds to the zero flow 

(0 [unit]). This value is fixed and cannot be edited.

Function description PULSE/FREQUENCY OUTPUT

Q

125
100

0

Freq.

➀ ➁
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OUTPUT SIGNAL
! Note!

Function is not available unless the FREQUENCY setting was selected in the

OPERATION MODE function.

For selecting the output configuration of the frequency output.

Options:
PASSIVE - POSITIVE

PASSIVE - NEGATIVE

Factory setting: PASSIVE - POSITIVE

Explanation
• PASSIVE = power is supplied to the frequency output by means of an external power 

supply.

Configuring the output signal level (POSITIVE or NEGATIVE) determines the quiescent 

behaviour (at zero flow) of the frequency output. 

The internal transistor is activated as follows:

• If POSITIVE is selected, the internal transistor is activated with a positive signal level.

• If NEGATIVE is selected, the internal transistor is activated with a negative signal 

level (0 V).

! Note!

With the passive output configuration, the output signal levels of the frequency output 

depend on the external circuit (see examples).

Example for passive output circuit (PASSIVE)
If PASSIVE is selected, the frequency output is configured as an open collector.

A0001225

m = Open collector
n = External power supply

! Note!

For continuous currents up to 25 mA (Imax = 250 mA / 20 ms).

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is 0 V.

A0004687

m = Open collector
n = Pull-up resistance
o = Transistor activation in "POSITIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from 0 V to a posi-

tive voltage level.

A0001975

(continued on next page)

Function description PULSE/FREQUENCY OUTPUT

1 5 8 37 +

-
= U = 30 V DCmax

m

n

U = 30 V DCmax+

U (V)

t

U (V)

to p

m
n

U (V)

t
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OUTPUT SIGNAL
(continued)

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-down resistance. 

In the quiescent state (at zero flow), a positive voltage level is measured via the 

pull-down resistance.

A0004689

m = Open collector
n = Pull-down resistance
o = Transistor activation in "POSITIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive

voltage level to 0 V.

A0001981

Example for output configuration PASSIVE-NEGATIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is at a posi-

tive voltage level.

A0004690

m = Open collector
n = Pull-up resistance
o = Transistor activation in "NEGATIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Function description PULSE/FREQUENCY OUTPUT

U = 30 V DCmax

o p

+

U (V)

t

U (V)

t

m

n

U (V)

t

U = 30 V DCmax+

U (V)

t

U (V)

to p

m
n

U (V)

t
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TIME CONSTANT
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to enter a time constant defining how the frequency output signal 

reacts to severely fluctuating measured variables, either very quickly (enter a low time 

constant) or with damping (enter a high time constant).

User input:
Floating-point number 0.00...100.00 s

Factory setting:
0.00 s

FAILSAFE MODE
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

For safety reasons it is advisable to ensure that the frequency output assumes a predefi-

ned state in the event of a fault. Use this function to define this state. The setting you 

select here affects only the frequency output. It has no effect on other outputs and the 

display (e.g. totalizers).

Options: 
FALLBACK VALUE

Output is 0 Hz.

FAILSAFE LEVEL

Output is the frequency specified in the FAILSAFE VALUE function.

HOLD VALUE

Measuring value output is based on the last measuring value saved before the error 

occurred.

ACTUAL VALUE

Measuring value output is based on the current flow measurement.

The fault is ignored.

Factory setting:
FALLBACK VALUE

FAILSAFE VALUE
! Note!

This function is not available unless FREQUENCY was selected in the OPERATION 

MODE function and FAILSAFE LEVEL was selected in the function FAILSAFE MODE.

Use this function to define the frequency that the measuring device should output in the 

event of a fault.

User input:
max. 4-digit number: 0...1250 Hz

Factory setting:
1250 Hz

ACTUAL FREQUENCY
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to view the computed value of the output frequency.

User interface:
0...1250 Hz

Function description PULSE/FREQUENCY OUTPUT
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SIMULATION 
FREQUENCY ! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to activate simulation of the frequency output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION FREQUENCY OUTPUT" notice message indicates that simulation 

is active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

VALUE SIMULATION 
FREQUENCY ! Note!

This function is not available unless FREQUENCY was selected in the OPERATION 

MODE function and the function VALUE SIMULATION FREQUENCY is active (= ON).

Use this function to define a selectable frequency value (e.g. 500 Hz) to be output at the 

frequency output. This value is used to test downstream devices and the measuring 

device itself. 

User input:
0...1250 Hz

Factory setting:
0 Hz

" Caution!

The setting is not saved if the power supply fails.

ASSIGN PULSE
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to assign a measured variable to the pulse output.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only functions shown in this function group are the functions 

ASSIGN PULSE and OPERATION MODE.

Function description PULSE/FREQUENCY OUTPUT
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PULSE VALUE
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to define the flow at which a pulse is triggered. 

These pulses can be totalled by an external totalizer and in this way the total flow since 

measuring commenced can be registered.

User input:
5-digit floating-point number, [unit]

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The appropriate unit is taken from the group SYSTEM UNITS (see Page 8).

PULSE WIDTH
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to enter the maximum pulse width of the output pulses. 

User input:
0.5...2000 ms

Factory setting:
100 ms

Pulse output is always with the pulse width (B) entered  in this function. The intervals 

(P) between the individual pulses are automatically configured. However, they must at 

least correspond to the pulse width (B = P).

A0001233-en

B = Pulse width entered (the illustration applies to positive pulses)

P= Intervals between the individual pulses

! Note!

When entering the pulse width, select a value that can still be processed by an external 

totalizer (e.g. mechanical totalizer, PLC, etc.).

" Caution!

If the pulse number or frequency resulting from the pulse value entered, (see function 

PULSE VALUE on Page 27), and from the current flowis too large to maintain the pulse 

width selected (interval P is smaller than the pulse width B entered), a system error mes-

sage (pulse memory) is generated after buffering/balancing time.

Function description PULSE/FREQUENCY OUTPUT

B=PB

PP

B B< P

t t

transistor transistor

conducting
nonconducting

conducting
nonconducting
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OUTPUT SIGNAL
! Note!

Function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

For selecting the output configuration of the pulse output.

Options:
PASSIVE - POSITIVE

PASSIVE - NEGATIVE

Factory setting: PASSIVE - POSITIVE

Explanation
• PASSIVE = power is supplied to the pulse output by means of an external power 

supply.

Configuring the output signal level (POSITIVE or NEGATIVE) determines the quiescent 

behaviour (at zero flow) of the pulse output. 

The internal transistor is activated as follows:

• If POSITIVE is selected, the internal transistor is activated with a positive signal level.

• If NEGATIVE is selected, the internal transistor is activated with a negative signal 

level (0 V).

! Note!

With the passive output configuration, the output signal levels of the pulse output 

depend on the external circuit (see examples).

Example for passive output circuit (PASSIVE)
If PASSIVE is selected, the pulse output is configured as an open collector.

A0001225

➀ = Open Collector
➁ = External power supply

! Note!

For continuous currents up to 25 mA (Imax = 250 mA / 20 ms).

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is 0 V.

A0004687

➀ = Open Collector
➁ = Pull-Up-Resistance
➂ = Transistor activation in "POSITIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from 0 V to a 

positive voltage level.

A0001975

(continued on next page)

Function description PULSE/FREQUENCY OUTPUT
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OUTPUT SIGNAL
(continued)

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-down resistance. In the quiescent state (at 

zero flow), a positive voltage level is measured via the pull-down resistance.

A0004689

➀ = Open Collector
➁ = Pull-Down-Resistance
➂ = Transistor activation in "POSITIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Example for output configuration PASSIVE-NEGATIVE:
Output configuration with an external pull-up resistance. In the quiescent state (at zero 

flow), the output signal level at the terminals is at a positive voltage level.

A0004690

➀ = Open Collector
➁ = Pull-Up-Resistance
➂ = Transistor activation in "NEGATIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Function description PULSE/FREQUENCY OUTPUT
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FAILSAFE MODE
! Note!

This function is not available unless the PULSE setting was selected in the function 

OPERATION MODE.

For safety reasons it is advisable to ensure that the pulse output assumes a predefined 

state in the event of a fault. Use this function to define this state. The setting you select 

here affects only the pulse output. It has no effect on other outputs and the display 

(e.g. totalizers).

Options: 
FALLBACK VALUE

Output is 0 pulse.

ACTUAL VALUE

Measuring value output is based on the current flow measurement. The fault is ignored.

Factory setting:
FALLBACK VALUE

SIMULATION PULSE
! Note!

This function is not available unless the PULSE option was selected in the OPERATION 

MODE function. 

Use this function to activate simulation of the pulse output.

Options: 
OFF

COUNTDOWN

The pulses specified in the VALUE SIMULATION PULSE function are output.

CONTINUOUSLY

Pulses are continuously output with the pulse width specified in the PULSE WIDTH 

function. Simulation is started once the CONTINUOUSLY option is confirmed with the 

F key.

! Note!

Simulation is started by confirming the CONTINUOUSLY option with the F  key. 

The simulation can be switched off again via the SIMULATION PULSE function.

Factory setting:
OFF

! Note!

• The notice message #631 "SIM. PULSE" indicates that simulation is active.

• The on/off ratio is 1:1 for both types of simulation.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measured values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

Function description PULSE/FREQUENCY OUTPUT
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VALUE SIMULATION 
PULSE ! Note!

This function is not available unless the COUNTDOWN option was selected in the 

SIMULATION PULSE function.

Use this function to specify the number of pulses (e.g. 50) which are output during the 

simulation. This value is used to test downstream devices and the measuring device 

itself. The pulses are output with the pulse width specified in the PULSE WIDTH func-

tion. The on/off ratio is 1:1.

Simulation is started once the specified value is confirmed with the F key. The display 

remains at "0" if the specified pulses have been output.

User input:
0...10000

Factory setting:
0

! Note!

Simulation is started by confirming the simulation value with the F  key.

The simulation can be switched off again via the SIMULATION PULSE function.

" Caution!

The setting is not saved if the power supply fails.
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11 Group STATUS OUTPUT

Function description STATUS OUTPUT

This group is not available unless the measuring device is equipped with a status output.

ASSIGN STATUS 
OUTPUT

Use this function to assign a switching function to the status output.

Options: 
OFF

ON (operation)

FAULT MESSAGE

NOTICE MESSAGE

FAULT MESSAGE or NOTICE MESSAGE

EPD or OED (Empty Pipe Detection / Open Electrode Detection, only if active)

FLOW DIRECTION

VOLUME FLOW LIMIT VALUE

Factory setting:
FAULT MESSAGE

! Note!

• The behaviour of the status output is a normally closed behaviour, in other words the 

output is closed (transistor conductive) when normal, error-free measuring is in 

progress.

• It is very important to read and comply with the information on the switching charac-

teristics of the status output, (see Page 34).

• If you select OFF, the only function shown in this function group is the function 

ASSIGN STATUS OUTPUT.

ON-VALUE
! Note!

This function is not available unless LIMIT VALUE or FLOW DIRECTION was selected 

in the function ASSIGN STATUS OUTPUT. 

Use this function to assign a value to the switch-on point (status output pulls up). The 

value can be equal to, greater than or less than the switch-off point. Positive and negative 

values are permissible.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• Only the switch-on point is available for flow direction output (no switch-off point). If 

you enter a value not equal to the zero flow (e.g. 5 ), the difference between the zero 

flow and the value entered corresponds to half the switchover hysteresis.
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OFF-VALUE
! Note!

This function is not available unless LIMIT VALUE was selected in the function ASSIGN 

STATUS OUTPUT.

Use this function to assign a value to the switch-off point (status output drops out). The 

value can be equal to, greater than or less than the switch-on point. Positive and negative 

values are permissible.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• If SYMMETRY is selected in the function MEASURING MODE (Page 45)  and values 

with different signs are entered for the switch-on and switch-off points, the notice 

message "INPUT RANGE EXCEEDED" appears.

TIME CONSTANT Use this function to enter a time constant defining how the measuring signal reacts to 

severely fluctuating measured variables, either very quickly (enter a low time constant) 

or with damping (enter a high time constant). 

The purpose of damping, therefore, is to prevent the status output changing state conti-

nuously in response to fluctuations in flow.

User input:
fixed-point number 0.00...100.00 s

Factory setting:
0.00 s

ACTUAL STATUS 
OUTPUT

Use this function to check the current status of the status output.

User interface:
NOT CONDUCTIVE

CONDUCTIVE

SIMULATION SWITCH 
POINT

Use this function to activate simulation of the status output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION STATUS OUTPUT" message indicates that simulation is active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.
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VALUE SIMULATION 
SWITCH POINT ! Note!

This function is not available unless the function SIMULATION SWITCH POINT is 

active (= ON).

Use this function to define the switching response of the status output during the simula-

tion. This value is used to test downstream devices and the measuring device itself.

Options: 
NOT CONDUCTIVE

CONDUCTIVE

Factory setting:
NOT CONDUCTIVE

" Caution!

The setting is not saved if the power supply fails.
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11.1 Information on the response of the status output

General
If you have configured the status output for "LIMIT VALUE" or "FLOW DIRECTION", you can 

configure the requisite switch points in the functions ON-VALUE and OFF-VALUE. When the 

measured variable in question reaches these predefined values, the status output switches as shown 

in the illustrations below.

Status output configured for limit value
The status output switches as soon as the measured variable undershoots or overshoots a defined 

switch point. Application: Monitoring flow or process-related boundary conditions.

Measured variable

A0001235

A = Maximum safety → ➀ SWITCH-OFF POINT > ➁ SWITCH-ON POINT

B = Maximum safety → ➀ SWITCH-OFF POINT < ➁ SWITCH-ON POINT

C = Maximum safety → ➀ SWITCH-OFF POINT = ➁ SWITCH-ON POINT (this configuration is to avoid)

➂ = Status output switched off (not conductive)

Status output configured for flow direction
The value entered in the function SWITCH-ON POINT defines the switch point for the positive and 

negative directions of flow. If, for example, the switch point entered is = 1 m3/h, the status output 

switches off at –1 m3/h (not conductive) and switches on again at +1 m3/h (conductive). 

Set the switch point to 0 if your process calls for direct switchover (no switching hysteresis). If low 

flow cut off is used, it is advisable to set hysteresis to a value greater than or equal to the low flow 

rate.

Switch-off point / Switch-on point

A0001236

a = Status output conductive

b = Status output not conductive

t
o o

nnm

o

nm

A B C

m

-1 0 +1 a

b

-Q Q
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11.2 Switching response of the status output

Function Status
Open collector response

(transistor)

ON (operation) System in measuring mode

A0001052

conduc-

tive

A0001237

System not in measuring mode

(power supply failed)

A0001291

not 

conduc-

tive

A0001238

Fault message System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Error response of 

outputs/Inputs and totalizer

A0001291

not 

conduc-

tive

A0001238

Notice message System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Continuation of 

measuring

A0001291

not 

conduc-

tive

A0001238

Fault message
or
notice message

System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Response to error

or

Note  → Continuation of 

measuring

A0001291

not 

conduc-

tive

A0001238

Empty pipe detec-
tion (EPD) /

Open electrode 
detection (OED)

Measuring tube full

A0001292

conduc-

tive

A0001237

Measuring tube partially filled / 

empty measuring tube

A0001293

not 

conduc-

tive

A0001238

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX
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Flow 
direction

Forward

A0001241

conduc-

tive

A0001237

Reverse

A0001242

not 

conduc-

tive

A0001238

Limit value
Volume flow

Limit value not overshot or 

undershot

A0001243

conduc-

tive

A0001237

Limit value overshot or 

undershot

A0001244

not 

conduc-

tive

A0001238

Function Status
Open collector response

(transistor)
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12 Group STATUS INPUT

Function description STATUS INPUT

This group is not available unless the measuring device is equipped with a status input.

ASSIGN STATUS INPUT Use this function to assign a switching function to the status input.

Options: 
OFF

RESET TOTALIZER 1

POSITIVE ZERO RETURN

RESET TOTALIZER 2

RESET ALL TOTALIZERS

Factory setting:
OFF

! Note!

Positive zero return is active as long as the active level is available at the status input 

(continuous signal). All other assignments react to a change in level (pulse) at the status 

input.

ACTIVE LEVEL Use this function to define whether the assigned switch function, (see function ASSIGN 

STATUS INPUT) is released or sustained when the level is present (HIGH) or not present 

(LOW).

Options:
HIGH

LOW

Factory setting:
HIGH

MINIMUM PULSE 
WIDTH

Use this function to define a minimum pulse width which the input pulse must achieve 

in order to trigger the selected switching function.

User input:
20...100 ms

Factory setting:
50 ms

SIMULATION STATUS 
INPUT

Use this function to activate simulation of the status input, i.e. to trigger the function 

assigned to the status input, (see function ASSIGN STATUS INPUT on Page 31).

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION STATUS INPUT" notice message indicates that simulation is 

active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the outputs.

" Caution!

The setting is not saved if the power supply fails.
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VALUE SIMULATION 
STATUS INPUT ! Note!

This function is not available unless the function SIMULATION STATUS INPUT is active 

(= ON).

Use this function to select the level to be simulated at the status input.

Options: 
HIGH

LOW

Factory setting:
LOW

" Caution!

The setting is not saved if the power supply fails.
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13 Group COMMUNICATION

Function description COMMUNICATION

TAG NAME Use this function to enter a tag name for the measuring device. You can edit and read this 

tag name at the local display or via the HART protocol.

User input:
max. 8-character text, permitted characters are: A–Z, 0–9, +, –, punctuation marks

Factory setting:
"_ _ _ _ _ _ _ _" (no text)

TAG DESCRIPTION Use this function to enter a tag description for the measuring device. You can edit and 

read this tag description at the local display or via the HART protocol.

User input:
max. 16-character text, permitted characters are: A–Z, 0–9, +, –, punctuation marks

Factory setting:
"_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _" (No text)

BUS ADDRESS Use this function to define the address for the exchange of data with the HART protocol.

User input:
0...15

Factory setting:
0

! Note!

Addresses 1...15: a constant 4 mA current is applied.

HART PROTOCOL Use this function to display if the HART protocol is active.

User interface:
OFF = HART protocol not active

ON = HART protocol active

! Note!

The HART protocol is activated by selecting 4–20 mA HART or 4–20 mA (25 mA) HART 

in the function CURRENT SPAN (see Page 20).

MANUFACTURER ID Use this function to view the manufacturer.

User interface:
– Endress+Hauser

– 17 (≅ 11 hex) for Endress+Hauser

DEVICE ID Use this function to view the device ID in hexadecimal numerical format.

User interface:
41 (≅ 65 dez) for Promag 50

DEVICE REVISION Use this function to view the device-specific revision of the HART command interface.

User interface:
E.g.: 5
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14 Group PROCESS PARAMETER

Function description PROCESS PARAMETER

ASSIGN LOW FLOW CUT 
OFF

Use this function to assign the switch point for low flow cut off.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

ON-VALUE LOW FLOW 
CUT OFF

Use this function to enter the switch-on point for low flow cut off. 

Low flow cut off is active if the value entered is not equal to 0. The sign of the flow value 

is highlighted on the display to indicate that low flow cut off is active.

User input:
5-digit floating-point number, [unit]

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The appropriate unit is taken from the group SYSTEM UNITS (see Page 8).

OFF-VALUE LOW FLOW 
CUT OFF

Use this function to enter the switch-off point for low flow cut off. 

Enter the switch-off point as a positive hysteresis value from the switch-on point.

User input:
Integer 0...100%

Factory setting:
50%

A0003882

m = switch-on point , n = switch-off point

a = Low flow cut off is switched on
b = Low flow cut off is switched off (a + a ⋅ H)
H = Hysteresis value: 0 to 100%
■ = Low flow cut off active
Q = Flow

t

H

Q

m

n b

a
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EMPTY PIPE 
DETECTION (EPD)

Flow cannot be measured correctly unless the measuring tube is full. This status can be 

monitored at all times with the Empty Pipe Detection function. Use this function to 

activate Empty Pipe Detection (EPD) or Open Electrode Detection (OED).

• EPD = Empty Pipe Detection (with the help of an EPD electrode)

• OED = Open Electrode Detection (empty pipe detection with the help of the measu-

ring electrodes, if the sensor is not equipped with an EPD electrode or the orientation 

is not suitable for using EPD).

Options: 
OFF – ON SPECIAL – OED – ON STANDARD

OFF (neither EPD nor OED are active)

ON SPECIAL (only for DN <400):

Switching on the Empty Pipe Detection (EPD) for devices in remote version (transmitter 

and sensor are installed separately).

OED:

Switching on the Open Electrode Detection (OED).

ON STANDARD:

Switching on the Empty Pipe Detection (EPD) for:

– Devices in compact version (transmitter and sensor form a single mechanical unit).

– Applications where a facing and coating of the fluid on the measuring tube line and 

measuring electrode accrues.

Factory setting:
OFF

! Note!

• The options ON STANDARD and ON SPECIAL are not available unless the sensor is 

equipped with an EPD electrode.

• The default setting for the EPD/OED functions when the device is delivered is OFF. 

The functions must be activated as required.

• The devices are calibrated at the factory with water (approx. 500 μS/cm). If the con-

ductivity of certain fluids deviates from this reference, empty pipe/full pipe adjustment 

must be performed again on site (see function EPD/OED ADJUSTMENT on page 46).

• The adjustment coefficients must be valid before you can switch on the EPD or OED. 

If these coefficients are not available, the function EPD/OED ADJUSTMENT is dis-

played (see Page 44).

• If there are problems with the adjustment, the following error messages appear on the 

screen:

– ADJUSTMENT FULL = EMPTY: 

The adjustment values for empty pipe and full pipe are identical. In such instances, 

empty pipe adjustment/full pipe adjustment must be carried out again.

– ADJUSTMENT NOT OK: 

Adjustment is not possible as the fluid conductivity values are outside the permitted 

range.

(continued on next page)
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EMPTY PIPE 
DETECTION (EPD)
(continued)

Notes on empty pipe detection (EPD and OED)
• Flow cannot be measured correctly unless the measuring pipe is completely full. This 

status can be monitored at all times by means of the EPD/OED.

• An empty or partially filled pipe is a process error. A default factory setting defines that 

a fault message is issued and that this process error has an effect on the outputs.

• The EPD/OED process error can be output via the configurable status output.

• Use the function ASSIGN PROCESS ERROR to define whether a notice or fault mes-

sage should be triggered (see Page 54).

• A plausibility check of the adjustment values will only be executed by activating the 

empty pipe detection. If an empty or full pipe adjustment is performed during the 

empty pipe detection is active, the empty pipe detection has to be de- and again acti-

vated, after finishing the adjustment, to start the plausibility check.

Response to partially filled pipes
If the EPD/OED is switched on and responds to a partially filled or empty pipe, the fault 

message "EMPTY PIPE" appears on the display. If the pipe is partially empty and the 

EPD/OED is not switched on, the response can vary in identically configured systems:

• Flow reading fluctuates

• Zero flow

• Excessively high flow values

Notes on Open Electrode Detection (OED)
Open Electrode Detection (OED) functions like the Empty Pipe Detection (EPD). 

In contrast to the EPD where the measuring device must be equipped with a separate 

(optional) electrode, the OED detects partial filling by means of the two measuring elec-

trodes which are present as standard (fluid no longer covers the measuring electrodes).

Open electrode detection can also be used if:

• the sensor is not installed in the optimal position for using EPD (optimal = installed 

horizontally).

• the sensor is not equipped with an additional (optional) EPD electrode.

! Note!

• Cable connection length:

When mounting a remote version, please observe the maximum permissible cable 

length of 15 metres in order to keep the OED function.

• OED empty pipe adjustment:

To achieve the best results for the open electrode detection, it is important to have the 

electrodes surface as dry as possible (no liquid film) while the empty-pipe adjustment 

is being made.

Even during normal operation, the OED function is only secured if there is no longer 

any liquid film present on the electrodes when the measuring pipe is empty.
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EPD/OED ADJUSTMENT Use this function to activate the EPD/OED adjustment for an empty or full measuring 

tube.

! Note!

A detailed description and other helpful hints for the empty-pipe/full-pipe adjustment 

procedure can be found on Page 44.

Options: 
OFF

FULL PIPE ADJUST

EMPTY PIPE ADJUST

OED FULL ADJUST

OED EMPTY ADJUST

Factory setting:
OFF

Procedure for EPD or OED empty-pipe / full-pipe adjustment
1. Empty the piping. In case of an EPD adjustment, the wall of the measuring tube 

should be wetted with fluid for the adjustment procedure but this is not the case with 

an OED adjustment!

2. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY 

ADJUST" and press  F to confirm.

3. After empty-pipe adjustment, fill the piping with fluid.

4. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and 

press F to confirm.

5. Having completed the adjustment, select the setting "OFF" and exit the function by 

pressing F .

6. Now select the "EMPTY PIPE DETECTION" function. Switch on Empty Pipe 

Detection by selecting the following settings:

– EPD → Select ON STANDARD or ON SPECIAL and press F to confirm.

– OED → Select OED and confirm with F .

" Caution!

The adjustment coefficients must be valid before you can activate the EPD/OED func-

tion. If adjustment is incorrect the following messages might appear on the display:

– FULL = EMPTY

The adjustment values for empty pipe and full pipe are identical. In cases of this nature 

you must repeat empty-pipe or full-pipe adjustment again!

– ADJUSTMENT NOT OK

Adjustment is not possible because the fluid’s conductivity is out of range.
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EPD/OED RESPONSE 
TIME ! Note!

This function is not available unless ON STANDARD, ON SPECIAL or OED was selected 

in the EMPTY PIPE DETECTION function.

Use this function to enter the time span for which the criteria for an "empty" pipe have to 

be satisfied without interruption before a notice message or fault message is generated. 

The setting defined here is used by the active empty pipe detection (EPD) or open elec-

trode detection (OED).

User input:
fixed-point number 1.0...100 s

Factory setting:
1.0 s

! Note!

OED detection time:

The recognition of open electrodes is, in contrast to the empty pipe detection (EPD), very 

slow reacting (delay at least 25 seconds) and is only activated after an aditional delay 

from the programmed response time! 

We recommend in most applications to use the empty pipe detection (EPD) which is an 

optimal solution for detecting partly filled measuring tubes.

ECC
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to activate cyclical electrode cleaning.

Options: 
OFF

ON

Factory setting:
ON (only if the optional electrode cleaning function ECC is available)

Notes on electrode cleaning (ECC)
Conductive deposits on the electrodes and on the walls of the measuring tube (e.g. mag-

netite) can falsify measurement values. The Electrode Cleaning Circuitry (ECC) was 

developed to prevent such conductive deposits accreting in the vicinity of the electrodes.

ECC functions as described above for all available electrode materials except tantalum. If 

tantalum is used as the electrode material, the ECC protects the electrode surface only 

against oxidation.

" Caution!

If the ECC is switched off for a prolonged period in applications with conductive depo-

sits, a layer forms inside the measuring tube and this can falsify measurement values. If 

the layer is allowed to accrete beyond a certain level, it might no longer be possible to 

remove it by switching on the ECC. If this happens the measuring tube must be cleaned 

and the layer removed.

ECC DURATION
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the electrode cleaning duration.

User input:
fixed-point number 0.01...30.0 s

Factory setting:
2.0 s
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ECC RECOVERY TIME
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the recovery time for which the last flow value measured 

prior to cleaning is retained. A recovery time is necessary as the signal outputs can fluctu-

ate after electrode cleaning on account of electrochemical interference voltages.

User input:
max. 3-digit number: 1... 600 s

Factory setting:
5 s

" Caution!

The last value measured prior to cleaning is output for the duration of the recovery time 

(max. 600 s). This in turn means that the measuring system does not register changes in 

flow, e.g. stoppage, during this time span.

ECC CLEANING CYCLE
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the cleaning cycle for electrode cleaning.

User input:
Integer: 30...10080 min

Factory setting:
40 min

Function description PROCESS PARAMETER
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15 Group SYSTEM PARAMETERS

Function description SYSTEM PARAMETERS

INSTALLATION 
DIRECTION SENSOR

Use this function to reverse the sign of the flow quantity, if necessary.

Options: 
NORMAL (flow as indicated by the arrow)

INVERSE (flow opposite to direction indicated by the arrow)

Factory setting:
NORMAL

! Note!

Ascertain the actual direction of fluid flow with reference to the direction indicated by 

the arrow on the sensor (nameplate).

MEASURING MODE Use this function to select the measuring mode for all outputs.

Options: 
STANDARD

SYMMETRY

Factory setting:
STANDARD

The responses of the individual outputs in each of the measuring modes are described in 

detail on the following pages:

Current output and frequency output
STANDARD

Only the flow components for the selected flow direction are totalled, (positive or nega-

tive full scale value ➁ = flow direction). Flow components in the opposite direction are 

not taken into account (suppression).

Example for current output:

A0001248

SYMMETRY

The output signals of the current and frequency outputs are independent of the direction 

of flow (absolute amount of the measured variable).

The "VALUE 20 mA" or "VALUE-f HIGH" ➂ (e.g. backflow) corresponds to the mirrored 

VALUE 20 mA or VALUE-f HIGH ➁ (e.g. flow).

Positive and negative flow components are taken into account.

Example for current output:

A0001249

! Note!

The direction of flow can be output via the configurable status output.

(continued on next page)

Q

20

4

0

mA

➀ ➁

Q

20

0

mA

4

➂ ➀ ➁
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MEASURING MODE
(continued)

Pulse output
STANDARD

Only positive flow components are totalled. Negative components are not taken into 

account.

SYMMETRY

Positive and negative flow components are taken into account.

! Note!

The direction of flow can be output via the configurable status output.

Status output

! Note!

The information is only applicable if LIMIT VALUE was selected in the function ASSIGN 

STATUS OUTPUT.

STANDARD

The status output signal switches at the defined switch points.

SYMMETRY

The status output signal switches at the defined switch points, irrespective of the sign. In 

other words, if you define a switch point with a positive sign, the status output signal 

switches as soon as the value is reached in the negative direction (negative sign), (see 

illustration).

Example for the SYMMETRY measuring mode:

Switch-on point: Q = 4

Switch-off point: Q = 10

➀ = Status output switched on (conductive)

➁ = Status output switched off (not conductive)

A0001247

POSITIVE ZERO RETURN Use this function to interrupt evaluation of measured variables. 

This is necessary when a piping system is being cleaned, for example.

This setting acts on all function and outputs of the measuring device.

Options: 
OFF

ON → Signal output is set to the "ZERO FLOW" value.

Factory setting:
OFF

Function description SYSTEM PARAMETERS

0

- 4

- 10

4

10

Q

t

➀➀ ➁ ➀ ➁ ➀
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SYSTEM DAMPING Use this function to set the filter depth of the digital filter. 

This reduces the sensitivity of the measuring signal to interference peaks (e.g. high solids 

content, gas bubbles in the fluid, etc.). The system reaction time decreases with an 

increasing filter setting.

User input:
0...15

Factory setting:
9

! Note!

The system damping acts on all functions and outputs of the measuring device.

INTEGRATION TIME Use this function to set the integration time.

Under normal circumstances it is not necessary to change the factory settings.

User input:
3.3...65 ms

Factory setting:
20 ms at 50 Hz → mains frequency (e.g. Europe)

16.7 ms at 60 Hz → mains frequency (e.g. USA)

" Caution!

The integration time must not be selected with a greater value than the measuring period 

(see Page 53).

! Note!

The integration time defines the duration of internal totaling of the induced voltage in the 

fluid (measured by the measuring electrode), i.e. the time in which the measuring device 

records the true flow (afterwards the magnetic field for the next integration is created 

from the opposite pole).

Function description SYSTEM PARAMETERS
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16 Group SENSOR DATA

Function description SENSOR DATA

All sensor data (calibration factors, zero point and nominal diameter etc.) are set at the factory and saved on the S-DAT 

sensor memory chip. 

" Caution!

Under normal circumstances you should not change the following parameter settings, because changes affect numerous 

functions of the entire measuring facility in general and the accuracy of the measuring system in particular. For this 

reason, the functions described below cannot be changed even when you enter your personal code.

Contact the Endress+Hauser service organization if you have any questions about these functions.

CALIBRATION DATE Use this function to view the current calibration date and time for the sensor.

User interface:
Calibration date and time

Factory setting:
Calibration date and time of the current calibration.

! Note!

The calibration date and time format is defined in the FORMAT DATE TIME function,   
→  Page 9.

K-FACTOR Use this function to display the current calibration factor for the sensor. The calibration 

factor is determined and set at the factory.

User interface:
5-digit fixed-point number: 0.5000...2.0000

Factory setting:
Depends on nominal diameter and calibration

! Note!

This value is also provided on the sensor nameplate.

ZERO POINT This function shows the current zero-point correction value for the sensor. 

Zero-point correction is determined and set at the factory.

User interface:
max. 4-digit number: –1000...+1000

Factory setting:
Depends on nominal diameter and calibration

! Note!

This value is also provided on the sensor nameplate.

NOMINAL DIAMETER This function shows the nominal diameter for the sensor. The nominal diameter depends 

on the size of the sensor and is set at the factory.

User interface:
2...2000 mm or 1/12...78"

Factory setting:
Depends on the size of the sensor

! Note!

This value is also provided on the sensor nameplate.
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MEASURING PERIOD Use this function to set the time for a full measuring period.

The duration of the measuring period is calculated from the rise time of the magnetic 

field, the brief recovery time, the integration time (which can be set) and the empty pipe 

detection time. 

User input:
0.0...1000 ms

Factory setting:
Depends on nominal diameter

! Note!

The system checks the time entered and sets the measuring period which is actually used 

internally to a plausible value. If you enter 0 ms, the system automatically computes the 

shortest time.

OVERVOLTAGE TIME Use this function to specify the time in which overvoltage is applied to the coil circuit in 

order to build up the magnetic field as fast as possible. 

The overvoltage time is adjusted automatically while measuring is in progress. The 

overvoltage time depends on the sensor type and the nominal diameter and is set at the 

factory. 

User interface:
4-digit floating-point number: 0.0...100.0 ms

Factory setting:
Depends on nominal diameter

EPD ELECTRODE Use this function to check whether the sensor is equipped with an EPD electrode.

User interface:
YES

NO

Factory setting:
YES → Electrode fitted as standard

POLARITY ECC Use this function to display the actual current polarity for optional electrode cleaning 

(ECC). Electrode cleaning uses either a positive or negative current, depending on the 

electrode material.

The measuring device automatically selects the correct polarity on the basis of the 

electrode-material data stored in the S-DAT. 

User interface:
POSITIVE → for electrodes made of: 1.4435, Hastelloy C, platinum, titanium

NEGATIVE → for electrodes made of: tantalum

" Caution!

If the incorrect current is applied to the electrodes, the electrode material is destroyed.

Function description SENSOR DATA
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17 Group SUPERVISION

Function description SUPERVISION

CURRENT SYSTEM
CONDITION

Use this function to check the present system status.

User interface:
"SYSTEM OK" or the fault / notice message with the highest priority.

PREVIOUS SYSTEM 
CONDITIONS

Use this function to view the fifteen most recent fault and notice messages since 

measuring last started.

User interface:
The last 15 fault/notice messages appear on the display

ASSIGN SYSTEM ERROR Use this function to view all system errors and the associated error categories (fault 

message or notice message). By selecting a certain system error, its error category can be 

changed in the subsequent function ERROR CATEGORY.

Options:
CANCEL

List of system errors

! Note!

• You can exit this function as follows: select "CANCEL" and confirm with F .

• A list of possible system errors is provided in the Operating Instructions Promag 50, 

BA 046D/06/en

ERROR CATEGORY
! Note!

This function is only available if a system error has been selected in the function ASSIGN 

SYSTEM ERROR.

Use this function to define whether a system error triggers a notice message or a fault 

message. If you select FAULT MESSAGES, all outputs respond to an error in accordance 

with their defined error response patterns.

Options: 
NOTICE MESSAGES (display only)

FAULT MESSAGES (outputs and display)

! Note!

Press the F key twice to call up the ASSIGN SYSTEM ERROR function.

ASSIGN PROCESS 
ERROR

Use this function to view all process errors and the associated error categories (fault mes-

sage or notice message). By selecting an individual process error, its error category can be 

changed in the subsequent function ERROR CATEGORY.

Options:
CANCEL

List of process errors

! Note!

• You can exit this function as follows: select "CANCEL" and confirm with F .

• A list of possible process errors is provided in the Operating Instructions Promag 50, 

BA 046D/06/en
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ERROR CATEGORY
! Note!

This function is only available if a process error has been selected in the function ASSIGN 

PROCESS ERROR.

Use this function to define whether a process error triggers a notice message or a fault 

message. If you select FAULT MESSAGES, all outputs respond to an error in accordance 

with their defined error response patterns.

Options: 
NOTICE MESSAGES (display only)

FAULT MESSAGES (outputs and display)

! Note!

Press the F key twice to call up the ASSIGN PROCESS ERROR function.

ALARM DELAY Use this function to define a time span in which the criteria for an error have to be 

satisfied without interruption before an error or notice message is generated.

Depending on the setting and the type of error, this suppression acts on:

• Display

• Status output

• Current output

• Frequency output

User input:
0...100 s (in steps of one second)

Factory setting:
0 s

" Caution!

If this function is activated error and notice messages are delayed by the time correspon-

ding to the setting before being forwarded to the higher-order controller (process control-

ler, etc.). It is therefore imperative to check in advance in order to make sure whether a 

delay of this nature could affect the safety requirements of the process.

If error and notice messages cannot be suppressed, a value of 0 seconds must be entered 

here.

SYSTEM RESET Use this function to perform a reset of the measuring system.

Options: 
NO

RESTART SYSTEM (restart without interrupting power supply)

Factory setting:
NO

OPERATION HOURS The hours of operation of the device appear on the display.

Display:
Depends on the number of hours of operation elapsed:

Hours of operation < 10 hours → display format = 0:00:00 (hr:min:sec)

Hours of operation 10...10,000 hours → display format = 0000:00 (hr:min)

Hours of operation > 10,000 hours → display format = 000000 (hr)

PERMANENT STORAGE This function indicates whether permanent storage of all parameters in the EEPROM has 

been switched on or off.

Display:
0 = OFF

1 = ON

Factory setting:
ON

Function description SUPERVISION

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 196 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1540 of 2457



18 Group SIMULATION SYSTEM Device functions Proline Promag 50

56 Endress+Hauser

18 Group SIMULATION SYSTEM

Function description SIMULATION SYSTEM

SIMULATION FAILSAFE 
MODE

Use this function to set all inputs, outputs and the totalizer to their defined failsafe 

modes, in order to check whether they respond correctly. During this time, the words 

"SIMULATION FAILSAFE MODE" appear on the display.

Options: 
ON

OFF

Factory setting:
OFF

SIMULATION 
MEASURED VARIABLE

Use this function to set all inputs, outputs and the totalizer to their defined flow-response 

modes, in order to check whether they respond correctly. During this time, the words 

"SIMULATION MEASURAND" appear on the display.

Options: 
OFF

VOLUME FLOW

Factory setting:
OFF

" Caution!

• The measuring device cannot be used for measuring while this simulation is in 

progress.

• The setting is not saved if the power supply fails.

VALUE SIMULATION 
MEASURED VARIABLE ! Note!

This function is not available unless the SIMULATION MEASURED VARIABLE function 

is active (= VOLUME FLOW).

Use this function to specify a selectable value (e.g. 12 m3/s).

This value is used to test downstream devices and the measuring device itself.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

" Caution!

The setting is not saved if the power supply fails.

! Note!

The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8)
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19 Group SENSOR VERSION

20 Group AMPLIFIER VERSION

Function description SENSOR VERSION

SERIAL NUMBER Use this function to view the serial number of the sensor.

SENSOR TYPE Use this function to view the sensor type.

HARDWARE REVISION 
NUMBER SENSOR

Use this function to view the hardware revision number of the sensor.

SOFTWARE REVISION 
NUMBER 
S-DAT

Use this function to view the software revision number of the software used to create the 

content of the S-DAT

Function description AMPLIFIER VERSION

DEVICE SOFTWARE Displays the current device software version.

SOFTWARE 
REVISION NUMBER 
AMPLIFIER

Use this function to view the software revision number of the amplifier.

LANGUAGE GROUP Use this function to view the language group.

The following language groups can be ordered: WEST EU / USA, EAST EU / SCAND., 

ASIA.

Display:
available language group

! Note!

• The language options of the available language group are displayed in the LANGUAGE 

function.

• You can change the language group via the configuration software FieldCare. Please 

do not hesitate to contact your Endress+Hauser sales office if you have any questions.

I/O MODULE TYPE Use this function to view the configuration of the I/O module complete with terminal 

numbers.

SOFTWARE 
REVISION NUMBER 
I/O MODULE

Use this function to view the software revision number of the I/O module.
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21 Factory settings

21.1 SI units (not for USA and Canada)

Low flow, full scale value, pulse value, totalizer

Nominal diameter Low flow Full scale value Pulse value Totalizer

[mm] [inch] (approx. v = 0.04 m/s) (approx. v = 2.5 m/s)
(approx. 2 pulses/s at v = 

2.5 m/s)

2 1/12" 0.01 dm3/min 0.5 dm3/min 0.005 dm3 dm3

4 5/32" 0.05 dm3/min 2 dm3/min 0.025 dm3 dm3

8 5/16" 0.1 dm3/min 8 dm3/min 0.10 dm3 dm3

15 1/2" 0.5 dm3/min 25 dm3/min 0.20 dm3 dm3

25 1" 1 dm3/min 75 dm3/min 0.50 dm3 dm3

32 1 1/4" 2 dm3/min 125 dm3/min 1.00 dm3 dm3

40 1 1/2" 3 dm3/min 200 dm3/min 1.50 dm3 dm3

50 2" 5 dm3/min 300 dm3/min 2.50 dm3 dm3

65 2 1/2" 8 dm3/min 500 dm3/min 5.00 dm3 dm3

80 3" 12 dm3/min 750 dm3/min 5.00 dm3 dm3

100 4" 20 dm3/min 1200 dm3/min 10.00 dm3 dm3

125 5" 30 dm3/min 1850 dm3/min 15.00 dm3 dm3

150 6" 2.5 m3/h 150 m3/h 0.025 m3 m3

200 8" 5.0 m3/h 300 m3/h 0.05 m3 m3

250 10" 7.5 m3/h 500 m3/h 0.05 m3 m3

300 12" 10 m3/h 750 m3/h 0.10 m3 m3

350 14" 15 m3/h 1000 m3/h 0.10 m3 m3

400 16" 20 m3/h 1200 m3/h 0.15 m3 m3

450 18" 25 m3/h 1500 m3/h 0.25 m3 m3

500 20" 30 m3/h 2000 m3/h 0.25 m3 m3

600 24" 40 m3/h 2500 m3/h 0.30 m3 m3

700 28" 50 m3/h 3500 m3/h 0.50 m3 m3

– 30" 60 m3/h 4000 m3/h 0.50 m3 m3

800 32" 75 m3/h 4500 m3/h 0.75 m3 m3

900 36" 100 m3/h 6000 m3/h 0.75 m3 m3

1000 40" 125 m3/h 7000 m3/h 1.00 m3 m3

– 42" 125 m3/h 8000 m3/h 1.00 m3 m3

1200 48" 150 m3/h 10000 m3/h 1.50 m3 m3

– 54" 200 m3/h 13000 m3/h 1.50 m3 m3

1400 – 225 m3/h 14000 m3/h 2.00 m3 m3

– 60" 250 m3/h 16000 m3/h 2.00 m3 m3

1600 – 300 m3/h 18000 m3/h 2.50 m3 m3

– 66" 325 m3/h 20500 m3/h 2.50 m3 m3

1800 72" 350 m3/h 23000 m3/h 3.00 m3 m3

– 78" 450 m3/h 28500 m3/h 3.50 m3 m3

2000 – 450 m3/h 28500 m3/h 3.50 m3 m3
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Language

Length

Country Language

Australia English

Austria Deutsch

Belgium English

Czech Republic Czech

Denmark English

England English

Finland Suomi

France Francais

Germany Deutsch

Hong Kong English

Hungary English

India English

Indonesia Bahasa Indonesia

Instruments International English

Italy Italiano

Japan Japanese

Malaysia English

Netherlands Nederlands

Norway Norsk

Poland Polish

Portugal Portuguese

Russia Russian

Singapore English

South Africa English

Spain Espanol

Sweden Svenska

Switzerland Deutsch

Thailand English

Unit

Length mm
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21.2 US units (only for USA and Canada)

Low flow, full scale value, pulse value, totalizer

Language, length

Nominal diameter Low flow Full scale value Pulse value Totalizer

[inch] [mm] (approx. v = 0.04 m/s) (approx. v = 2.5 m/s)
(approx. 2 pulses/s 

at v = 2.5 m/s)

1/12" 2 0.002 gal/min 0.1 gal/min 0.001 gal gal

5/32" 4 0.008 gal/min 0.5 gal/min 0.005 gal gal

5/16" 8 0.025 gal/min 2 gal/min 0.02 gal gal

1/2" 15 0.10 gal/min 6 gal/min 0.05 gal gal

1" 25 0.25 gal/min 18 gal/min 0.20 gal gal

1 1/4" 32 0.50 gal/min 30 gal/min 0.20 gal gal

1 1/2" 40 0.75 gal/min 50 gal/min 0.50 gal gal

2" 50 1.25 gal/min 75 gal/min 0.50 gal gal

2 1/2" 65 2.0 gal/min 130 gal/min 1 gal gal

3" 80 2.5 gal/min 200 gal/min 2 gal gal

4" 100 4.0 gal/min 300 gal/min 2 gal gal

5" 125 7.0 gal/min 450 gal/min 5 gal gal

6" 150 12 gal/min 600 gal/min 5 gal gal

8" 200 15 gal/min 1200 gal/min 10 gal gal

10" 250 30 gal/min 1500 gal/min 15 gal gal

12" 300 45 gal/min 2400 gal/min 25 gal gal

14" 350 60 gal/min 3600 gal/min 30 gal gal

16" 400 60 gal/min 4800 gal/min 50 gal gal

18" 450 90 gal/min 6000 gal/min 50 gal gal

20" 500 120 gal/min 7500 gal/min 75 gal gal

24" 600 180 gal/min 10500 gal/min 100 gal gal

28" 700 210 gal/min 13500 gal/min 125 gal gal

30" – 270 gal/min 16500 gal/min 150 gal gal

32" 800 300 gal/min 19500 gal/min 200 gal gal

36" 900 360 gal/min 24000 gal/min 225 gal gal

40" 1000 480 gal/min 30000 gal/min 250 gal gal

42" – 600 gal/min 33000 gal/min 250 gal gal

48" 1200 600 gal/min 42000 gal/min 400 gal gal

54" – 1.3 Mgal/d 75 Mgal/d 0.0005 Mgal Mgal

– 1400 1.3 Mgal/d 85 Mgal/d 0.0005 Mgal Mgal

60" – 1.3 Mgal/d 95 Mgal/d 0.0005 Mgal Mgal

– 1600 1.7 Mgal/d 110 Mgal/d 0.0008 Mgal Mgal

66" – 2.2 Mgal/d 120 Mgal/d 0.0008 Mgal Mgal

72" 1800 2.6 Mgal/d 140 Mgal/d 0.0008 Mgal Mgal

78" – 3.0 Mgal/d 175 Mgal/d 0.001 Mgal Mgal

– 2000 3.0 Mgal/d 175 Mgal/d 0.001 Mgal Mgal

Unit

Language English

Length inch
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22 Index of key words

Numerics
100% Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

A
Access code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Active level (status input) . . . . . . . . . . . . . . . . . . . . . . . . .  40

Actual

Current  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Frequency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Status output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

Alarm delay (notice or fault messages)  . . . . . . . . . . . . . . .  55

Assign

Current output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Display line 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
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1 Safety instructions

1.1 Designated use

The measuring device described in this Operating Manual is to be used only for measuring the flow 

rate of conductive fluids in closed pipes.

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most liquids 

can be measured as of a minimum conductivity of 5 S/cm.

Examples:

• Acids, alkalis,

• Drinking water, wastewater, sewage sludge,

• Milk, beer, wine, mineral water, etc.

Resulting from incorrect use or from use other than that designated the operational safety of the 

measuring devices can be suspended. The manufacturer accepts no liability for damages being 

produced from this.

1.2 Installation, commissioning and operation

Please note the following:

• Installation, connection to the electricity supply, commissioning and maintenance of the device 

must be carried out by trained, qualified specialists authorized to perform such work by the 

facility's owner-operator. The specialist must have read and understood this Operating Manual 

and must follow the instructions it contains.

• The device must be operated by persons authorized and trained by the facility's owner-operator. 

Strict compliance with the instructions in the Operating Manual is mandatory.

• With regard to special fluids, including fluids used for cleaning, Endress+Hauser will be happy to 

assist in clarifying the corrosion-resistant properties of wetted materials. 

However, minor changes in temperature, concentration or in the degree of contamination in the 

process may result in variations in corrosion resistance. For this reason, Endress+Hauser does not 

accept any responsibility with regard to the corrosion resistance of wetted materials in a specific 

application. 

The user is responsible for the choice of suitable wetted materials in the process.

• If welding work is performed on the piping system, do not ground the welding appliance through 

the Promag flowmeter.

• The installer must ensure that the measuring system is correctly wired in accordance with the 

wiring diagrams. The transmitter must be grounded apart from when special protective measures 

are taken (e.g. galvanically isolated SELV or PELV power supply)

• Invariably, local regulations governing the opening and repair of electrical devices apply.

1.3 Operational safety

Please note the following:

• Measuring systems for use in hazardous environments are accompanied by separate Ex 

documentation, which is an integral part of this Operating Manual. Strict compliance with the 

installation instructions and ratings as stated in this supplementary

documentation is mandatory. The symbol on the front of this Ex documentation indicates the 

approval and the certification body (e.g. 0 Europe, 2 USA, 1 Canada).

• The measuring device complies with the general safety requirements in accordance with 

EN 61010-1, the EMC requirements of IEC/EN 61326 and NAMUR Recommendations NE 21 

and NE 43. 

• Depending on the application, the seals of the process connections of the Promag H sensor require 

periodic replacement.
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• When hot fluid passes through the measuring tube, the surface temperature of the housing 

increases. In the case of the sensor, in particular, users should expect temperatures that can be 

close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 

measures to prevent burning or scalding.

• The manufacturer reserves the right to modify technical data without prior notice. Your 

Endress+Hauser distributor will supply you with current information and updates to these 

Operating Instructions.

1.4 Return

• Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused 

through plastic.

• Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be 

charged to the owner-operator.

1.5 Notes on safety conventions and icons

The devices are designed to meet state-of-the-art safety requirements, have been tested, and left the 

factory in a condition in which they are safe to operate. The devices comply with the applicable 

standards and regulations in accordance with EN 61010-1 "Safety requirements for electrical 

equipment for measurement, control and laboratory use".

The devices can, however, be a source of danger if used incorrectly or for anything other than the 

designated use. Consequently, always pay particular attention to the safety instructions indicated in 

this Operating Manual by the following icons:

# Warning! 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 

or a safety hazard. Comply strictly with the instructions and proceed with care.

" Caution! 

"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 

operation or destruction of the device. Comply strictly with the instructions.

! Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 

effect on operation or trigger an unexpected response on the part of the device.
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2 Identification

2.1 Device designation

The flow measuring system consists of the following components:

• Promag 50 transmitter

• Promag D, Promag L, Promag W, Promag P or Promag H sensor

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote 
version they are installed separately.

2.1.1 Nameplate of the transmitter

A0005412

Fig. 1: Nameplate specifications for the "Promag 50" transmitter (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits.

2 Power supply, frequency, power consumption
3 Additional information:

EPD/MSÜ: with Empty Pipe Detection
ECC: with electrode cleaning 

4 Outputs available:
I-OUT (HART): with current output (HART)
f-OUT (HART): with frequency output
STATUS-IN: with status input (power supply)

5 Reserved for information on special products
6 Observe device documentation
7 Reserved for additional information on device version (approvals, certificates)
8 Permitted ambient temperature range
9 Degree of protection

Promag 50

-20°C (-4°F) <Tamb<+60°C (+140°F)

IP67 / NEMA/Type 4XOrder Code:
Ser.No.:
TAG No.:

50PXX-XXXXXXXXXXXX
12345678901
ABCDEFGHJKLMNPQRST

20-55VAC/16-62VDC
50-60Hz

I-OUT (HART), f-OUT

15VA/W

i

EPD / MSÜ

STATUS-IN

2

3

4

5

98

1

N12895

ECC

6

7
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2.1.2 Nameplate of the sensor

A0004374

Fig. 2: Nameplate specifications for the "Promag" sensor (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits.

2 Calibration factor with zero point
3 Nominal diameter / Pressure rating
4 Fluid temperature range 
5 Materials: lining/measuring electrodes
6 Reserved for information on special products
7 Permitted ambient temperature range
8 Observe device documentation
9 Reserved for additional information on device version (approvals, certificates)
10 Calibration tolerance
11 Additional information (examples):

– EPD/MSÜ: with Empty Pipe Detection electrode
– R/B: with reference electrode

12 Degree of protection
13 Flow direction

-20°C (-4°F)<Tamb<+60°C (+140°F) NEMA/Type4X

50PXX-XXXXXXXXXXXX

1.0000/0000

–10 ...150°C/+14 ...300°F°C °F
PFA

12345678901 RY
ABCDEFGHJKLMNPQRST

DN100 DIN EN PN40/ pnom =PS= 40bar

EPD/MSÜ, R/B

TM:

Order Code:

Materials:

K-factor:

Ser.No.:
TAG No.:

PROMAG P

1
2
3

7

13

12

1.4435/316LElectrodes:

0.2% CAL

4

5

6

10

11

i

9

8

IP67

2007

N12895
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2.1.3 Nameplate, connections

A0000963

Fig. 3: Nameplate specifications for transmitter (example)

1 Serial number
2 Possible configuration of current output
3 Possible configuration of relay contacts
4 Terminal assignment, cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L– for DC

5 Signals present at inputs and outputs, possible configuration and terminal assignment (20 to 27),
see also "Electrical values of inputs/outputs"

6 Version of device software currently installed
7 Installed communication type, e.g.: HART, PROFIBUS PA, etc.
8 Information on current communication software (Device Revision and Device Description), e.g.:

Dev. 01 / DD 01 for HART
9 Date of installation
10 Current updates to data specified in points 6 to 9

2.2 Certificates and approvals

The devices are designed to meet state-of-the-art safety requirements in accordance with sound 

engineering practice. They have been tested and left the factory in a condition in which they are 

safe to operate. 

The devices comply with the applicable standards and regulations in accordance with EN 61010-1 

"Safety requirements for electrical equipment for measurement, control and laboratory use" and 

with the EMC requirements of IEC/EN 61326/A1.

The measuring system described in this Operating Manual is therefore in conformity with the 

statutory requirements of the EC Directives. Endress+Hauser confirms successful testing of the 

device by affixing to it the CE mark.

The measuring system meets the EMC requirements of the Australian Communications and Media 

Authority (ACMA)

Communication:
Drivers:

Device SW:

ID xxxx (HEX)

XX.XX.XX (WEA)
XXXXXXXXXX

Date: DD.MMM.YYYY

Ex-works / ab-Werk / réglages usine

26
(+

)/
27

(-
)

NC:

Versorgung /
Tension d'alimentation

Observer manuel d'instruction

See operating manual
Betriebsanleitung beachten

Active: 0/4...20mA, RL max. = 700 Ohm
Passive: 4...20mA, max. 30VDC

Passive: 30VDC, 250mA

Active: 24VDC/25mA (max. 250mA/20ms)
Passive: 30VDC, 250mA

(HART: RL.min. = 250 OHM)

fmax = 1kHz

3...30VDC, Ri = 5kOhm

f-OUT

I-OUT (HART)

12345678912Ser.No.:
Supply /

24
(+

)/
25

(-
)

22
(+

) /
23

(-
)

20
(+

) /
21

(-
)

N/L-

PE

A:

NO:
P:

L1/L+

1 2

319475-00XX

A

P

active
passive
normally open contact
normally closed contact

XSTATUS-OUT

STATUS-IN X

Update 1 Update 2

2

3

1

4

5

6
7
8
9

10
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2.3 Registered trademarks

KALREZ® and VITON®

Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP®

Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART®  

Registered trademark of the HART Communication Foundation, Austin, USA

HistoROM™, S-DAT®, Field Xpert™, FieldCare®, Fieldcheck®, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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3 Installation

3.1 Incoming acceptance, transport and storage

3.1.1 Incoming acceptance

On receipt of the goods, check the following:

• Check the packaging and the contents for damage.

• Check the shipment, make sure nothing is missing and that the scope of supply matches your 

order.

3.1.2 Transport

The following instructions apply to unpacking and to transporting the device to its final location:

• Transport the devices in the containers in which they are delivered.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

Special notes on flanged devices

" Caution! 

• The wooden covers mounted on the flanges from the factory protect the linings on the flanges 

during storage and transportation. In case of Promag L they are additionally used to hold the lap 

joint flanges in place. Do not remove these covers until immediately before the device in the 

pipe.

• Do not lift flanged devices by the transmitter housing, or the connection housing in the case of 

the remote version.

Transporting flanged devices DN  300 ( 12")

Use webbing slings slung round the two process connections. Do not use chains, as they could 

damage the housing.

# Warning! 

Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device 

might be higher than the points around which the slings are slung.

At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip.

a0004294

Fig. 4: Transporting sensors with DN  300 ( 12")
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Transporting flangeddevices DN > 300 (> 12")

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 

sensor in the piping.

" Caution! 

Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing. This 

would buckle the casing and damage the internal magnetic coils.

a0004295

Fig. 5: Transporting sensors with DN > 300 (> 12")

3.1.3 Storage

Please note the following:

• Pack the measuring device in such a way as to protect it reliably against impact for storage 

(and transportation). The original packaging provides optimum protection.

• The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors ä 99.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• Choose a storage location where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner.
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3.2 Installation conditions

3.2.1 Dimensions

The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on ä 116.

3.2.2 Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 

errors. 

Avoid the following locations:

• Highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a vertical pipeline.

A0008154

Fig. 6: Mounting location

Installation of pumps

Do  not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and 

the consequent risk of damage to the lining of the measuring tube. Information on the lining's 

resistance to partial vacuum can be found on ä 103.

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or 

peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be 

found on ä 99.

A0003203

Fig. 7: Installation of pumps

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. 

The Empty Pipe Detection function (EPD ä 73) offers additional protection by detecting empty 

or partially filled pipes. 

" Caution! 

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable 

to install a cleaning valve.

A0008155

Fig. 8: Installation in a partially filled pipe

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h  5 m 

(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 

of the measuring tube. 

This measure also prevents the system losing prime, which could cause air pockets. Information on 

the lining's resistance to partial vacuum can be found on ä 103.

A0008157

Fig. 9: Measures for installation in a down pipe

1 Vent valve
2 Pipe siphon
h Length of down pipe

5 x DN

2 x DN

�

�

h

2

1
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3.2.3 Orientation

An optimum orientation position helps avoid gas and air accumulations and deposits in the 

measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to 

ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying 

process pressure:

• Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically 

conductive deposits ( "Description of Device Functions" manual).

• Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the 

case of degassing fluids ( ä 73)

• Exchangeable Measuring Electrodes for abrasive fluids ( ä 92)

Vertical orientation

This is the ideal orientation for self-emptying piping systems and for use in conjunction with Empty 

Pipe Detection.

A0008158

Fig. 10: Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 

measuring electrodes by entrained air bubbles.

" Caution! 

Empty Pipe Detection functions correctly only when the measuring device is installed horizontally 

and the transmitter housing is facing upward ( å 10). Otherwise there is no guarantee that 

Empty Pipe Detection will respond if the measuring tube is only partially filled or empty.

A0003207

Fig. 11: Horizontal orientation

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1/12" to ½"))
2 Measuring electrodes for signal detection
3 Reference electrode for the potential equalization (not with Promag D and H)

A
1

2 2

A

3
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Inlet and outlet run

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications:

• Inlet run:  5 × DN

• Outlet run:  2 × DN

A0003210

Fig. 12: Inlet and outlet runs

3.2.4 Vibrations

Secure the piping and the sensor if vibration is severe.

" Caution! 

If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 

Information on resistance to vibration and shock can be found on ä 99.

A0003208

Fig. 13: Measures to prevent vibration of the device (L > 10 m (32.8 ft))

5 x DN� � 2 x DN

L
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3.2.5 Foundations, supports

If the nominal diameter is DN  350, mount the sensor on a foundation of adequate load-bearing 

strength.

" Caution! 

Risk of damage.

Do not support the weight of the sensor on the metal casing: the casing would buckle and damage 

the internal magnetic coils.

A0003209

Fig. 14: Correct support for large nominal diameters (DN  350)

3.2.6 Adapters

Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-

diameter pipes. 

The resultant increase in the rate of flow improves measuring accuracy with very slow-moving 

fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 

expanders.

! Note! 

The nomogram only applies to liquids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from 

the reduction) and the d/D ratio.

A0011907

Fig. 15: Pressure loss due to adapters

100

10

0.5d / D

[mbar]

0.6 0.7 0.8 0.9

1 m/s

2 m/s

3 m/s

4 m/s

5 m/s

6 m/s

7 m/s

8 m/s

1

Dd

max. 8°
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3.2.7 Nominal diameter and flow rate

The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 

optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s)

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid:

• v < 2 m/s (v < 6.5 ft/s): for abrasive fluids

• v > 2 m/s (v > 6.5 ft/s): for fluids producing buildup

! Note! 

Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor

( ä 17).

Recommended flow (SI units)

Nominal 

diameter

Promag D Promag L Promag W Promag P Promag H

[mm] Min./max. full scale value (v  0.3 or 10 m/s) in [dm³/min]

2 – – – – 0.06 to 1.8

4 – – – – 0.25 to 7

8 – – – – 1 to 30

15 – – – 4 to 100 4 to 100

25 9 to 300 – 9 to 300 9 to 300 9 to 300

32 – – 15 to 500 15 to 500 –

40 25 to 700 – 25 to 700 25 to 700 25 to 700

50 35 to 1100 35 to 1100 35 to 1100 35 to 1100 35 to 1100

65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000

80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000

100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700

125 – 220 to 7500 220 to 7500 220 to 7500 –

[mm] Min./max. full scale value (v  0.3 or 10 m/s) in [m³/h]

150 – 20 to 600 20 to 600 20 to 600 –

200 – 35 to 1100 35 to 1100 35 to 1100 –

250 – 55 to 1700 55 to 1700 55 to 1700 –

300 – 80 to 2400 80 to 2400 80 to 2400 –

350 – 110 to 3300 110 to 3300 110 to 3300 –

375 – 140 to 4200 140 to 4200 – –

400 – 140 to 4200 140 to 4200 140 to 4200 –

450 – 180 to 5400 180 to 5400 180 to 5400 –

500 – 220 to 6600 220 to 6600 220 to 6600 –

600 – 310 to 9600 310 to 9600 310 to 9600 –

700 – 420 to 13500 420 to 13500 – –

750 – 480 to 15200 480 to 15200 – –

800 – 550 to 18000 550 to 18000 – –

900 – 690 to 22500 690 to 22500 – –

1000 – 850 to 28000 850 to 28000 – –

1050 – 950 to 40000 950 to 40000 – –

1200 – 1250 to 40000 1250 to 40000 – –

1400 – – 1700 to 55000 – –

1600 – – 2200 to 70000 – –

1800 – – 2800 to 90000 – –

2000 – – 3400 to 110000 – –
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Recommended flow (US units)

Nominal diameter Promag D Promag L Promag W Promag P Promag H

[inch] Min./max. full scale value (v  0.3 or 10 m/s) in [gal/min]

1 / " – – – – 0.015 to 0.5

/ " – – – – 0.07 to 2

/ " – – – – 0.25 to 8

/ " – – – 1.0 to 27 1.0 to 27

1" 2.5 to 80 – 2.5 to 80 2.5 to 80 2.5 to 80

1 / " – – 4 to 130 4 to 130 –

1 / " 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300

2 / " 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500

3" 24 to 800 24 to 800 24 to 800 24 to 800 24 to 800

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250

5" – 60 to 1950 60 to 1950 60 to 1950 –

6" – 90 to 2650 90 to 2650 90 to 2650 –

8" – 155 to 4850 155 to 4850 155 to 4850 –

10" – 250 to 7500 250 to 7500 250 to 7500 –

12" – 350 to 10600 350 to 10600 350 to 10600 –

14" – 500 to 15000 500 to 15000 500 to 15000 –

15" – 600 to 19000 600 to 19000 – –

16" – 600 to 19000 600 to 19000 600 to 19000 –

18" – 800 to 24000 800 to 24000 800 to 24000 –

20" – 1000 to 30000 1000 to 30000 1000 to 30000 –

24" – 1400 to 44000 1400 to 44000 1400 to 44000 –

28" – 1900 to 60000 1900 to 60000 – –

30" – 2150 to 67000 2150 to 67000 – –

32" – 2450 to 80000 2450 to 80000 – –

36" – 3100 to 100000 3100 to 100000 – –

40" – 3800 to 125000 3800 to 125000 – –

42" – 4200 to 135000 4200 to 135000 – –

48" – 5500 to 175000 5500 to 175000 – –

[inch] Min./max. full scale value (v  0.3 or 10 m/s) in [Mgal/d]

54" – – 9 to 300 – –

60" – – 12 to 380 – –

66" – – 14 to 500 – –

72" – – 16 to 570 – –

78" – – 18 to 650 – –
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3.2.8 Length of connecting cable

In order to ensure measuring accuracy, comply with the following instructions when installing the 

remote version:

• Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal 

especially in the case of low fluid conductivities.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between sensor and transmitter, if necessary.

• The permitted connecting cable length Lmax is determined by the fluid conductivity ( å 16). 

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most 

liquids can be measured as of a minimum conductivity of 5 S/cm.

• The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection 

(EPD ä 73) is switched on.

A0010734

Fig. 16: Permissible cable length for the remote version

Area shaded gray = permitted range
Lmax = connecting cable length in [m]
Fluid conductivity in [ S/cm]

200

100

5

10 100 200

L max
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L max
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Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 229 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1573 of 2457



Promag 50 Installation

Endress+Hauser 21

3.3 Installation instructions

3.3.1 Installing the Promag D sensor

The sensor is installed between the pipe flanges with a mounting kit. The device is centered using 

recesses on the sensor ( ä 22).

! Note! 

A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately 

( ä 76). Centering sleeves are provided with the device if they are required for the installation.

" Caution! 

When installing the transmitter in the pipe, observe the necessary torques ( ä 23).

a0010776

Fig. 17: Mounting the sensor

1 Nut
2 Washer
3 Mounting bolt
4 Centering sleeve
5 Seal

Seals

When installing the sensor, make sure that the seals used do not project into the pipe cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

! Note! 

Use seals with a hardness rating of 70° Shore.

5
1

2
3

4
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Arrangement of the mounting bolts and centering sleeves

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the 

use of the centering sleeves supplied depend on the nominal diameter, the flange standard und the 

pitch circle diameter.

Process connection

EN (DIN) ANSI JIS

DN 25 to 40 

(DN 1" to 1 ½")

A0010896 A0010824 A0010896

DN 50

(DN 2")

A0010897 A0010825 A0010825

DN 65

A0012170

–––––––––––––––––

A0012171

DN 80

(DN 3")

A0010898 A0010827 A0010826

DN 100

(DN 4")

A0012168 A0012168 A0012169

1 = Mounting bolts with centering sleeves

2 = EN (DIN) flanges: 4-hole  with centering sleeves

3 = EN (DIN) flanges: 8-hole  without centering sleeves

1

1

1

1

1

1

1

1

1

1

1

1

22

2 2

33

33

3

3

3

3

1

1

1

1

1

1

1

1

1 1

1

1

1 1

1

1

1 1

1

1

1 1
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Screw tightening torques (Promag D)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is 

used. 

Tightening torques, mounting bolts and centering sleeves for EEN (DIN) PN 16

Tightening torques, mounting bolts and centering sleeves for JJIS 10 K

Tightening torques, mounting bolts and centering sleeves for AANSI Class 150

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M12 × 145 54 19 19

40 4 × M16 × 170 68 33 33

50 4 × M16 × 185 82 41 41

65 4 × M16 × 200 92 44 44

65 8 × M16 × 200 – 29 29

80 8 × M16 × 225 116 36 36

100 8 × M16 × 260 147 40 40

 EN (DIN) flanges: 4-hole  with centering sleeves

 EN (DIN) flanges: 8-hole  without centering sleeves

 A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M16 × 170 54 24 24

40 4 × M16 × 170 68 32 25

50 4 × M16 × 185 – * 38 30

65 4 × M16 × 200 – * 42 42

80 8 × M16 × 225 – * 36 28

100 8 × M16 × 260 – * 39 37

* A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [lbf · ft]

with a process flange with a

[inch] [inch] [inch] smooth seal face raised face

1" 4 × UNC 1/2" × 5.70" – * 14 7

1 ½" 4 × UNC 1/2" × 6.50" – * 21 14

2" 4 × UNC 5/8" × 7.50" – * 30 27

3" 4 × UNC 5/8" × 9.25" – * 31 31

4" 8 × UNC 5/8" × 10,4" 5,79 28 28

* A centering sleeve is not required. The device is centered directly via the sensor housing.
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3.3.2 Installing the Promag L sensor

" Caution! 

• The protective covers mounted on the two sensor flanges (DN 50…300) are used to hold the lap 

joint flanges in place and to protect the PTFE liner during transportation. Consequently, do not 

remove these covers until immediately before the sensor is installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 25

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

• To comply with the device specification, a concentrical installation in the measuring section is 

required

a0004296

Fig. 18: Installing the Promag L sensor

Seals

Comply with the following instructions when installing seals:

• Hard rubber lining additional seals are always necessary.

• Polyurethane lining no seals are required.

• PTFE lining no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 55.
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Screw tightening torques (Promag L)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag L tightening torques for EN (DIN)

Promag L tightening torques for ANSI

Nominal diameter EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure rating 

[bar]

Threaded 

fasteners

[Nm] [Nm] [Nm]

50 PN 10/16 4 × M 16 - 15 40

65* PN 10/16 8 × M 16 - 10 22

80 PN 10/16 8 × M 16 - 15 30

100 PN 10/16 8 × M 16 - 20 42

125 PN 10/16 8 × M 16 - 30 55

150 PN 10/16 8 × M 20 - 50 90

200 PN 10 8 × M 20 - 65 130

250 PN 10 12 × M 20 - 50 90

300 PN 10 12 × M 20 - 55 100

350 PN 6 12 × M 20 111 120 -

350 PN 10 16 × M 20 112 118 -

400 PN 6 16 × M 20 90 98 -

400 PN 10 16 × M 24 151 167 -

450 PN 6 16 × M 20 112 126 -

450 PN 10 20 × M 24 153 133 -

500 PN 6 20 × M 20 119 123 -

500 PN 10 20 × M 24 155 171 -

600 PN 6 20 × M 24 139 147 -

600 PN 10 20 × M 27 206 219 -

700 PN 6 24 × M 24 148 139 -

700 PN 10 24 × M 27 246 246 -

800 PN 6 24 × M 27 206 182 -

800 PN 10 24 × M 30 331 316 -

900 PN 6 24 × M 27 230 637 -

900 PN 10 28 × M 30 316 307 -

1000 PN 6 28 × M 27 218 208 -

1000 PN 10 28 × M 33 402 405 -

1200 PN 6 32 × M 30 319 299 -

1200 PN 10 32 × M 36 564 568 -

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diam-

eter

ANSI Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

50 2" Class 150 4 × 5/8" - - 15 11 40 29

80 3" Class 150 4 × 5/8" - - 25 18 65 48

100 4" Class 150 8 × 5/8" - - 20 15 44 32

150 6" Class 150 8 × ¾" - - 45 33 90 66

200 8" Class 150 8 × ¾" - - 65 48 125 92

250 10" Class 150 12 × 7/8" - - 55 41 100 74

300 12" Class 150 12 × 7/8" - - 68 56 115 85

350 14" Class 150 12 × 1" 135 100 158 117 - -
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Promag L tightening torques for AWWA

Promag L tightening torques for AS 2129

Promag L tightening torques for AS 4087

400 16" Class 150 16 × 1" 128 94 150 111 - -

450 18" Class 150 16 × 1 1/8" 204 150 234 173 - -

500 20" Class 150 20 × 1 1/8" 183 135 217 160 - -

600 24" Class 150 20 × 1 ¼" 268 198 307 226 - -

Nominal diam-

eter

AWWA Threaded 

fasteners

Max. tightening torque

Pressure rating Hartgummi Polyurethane PTFE

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215 - -

750 30" Class D 28 × 1 ¼" 287 212 302 223 - -

800 32" Class D 28 × 1 ½" 394 291 422 311 - -

900 36" Class D 32 × 1 ½" 419 309 430 317 - -

1000 40" Class D 36 × 1 ½" 420 310 477 352 - -

1050 42" Class D 36 × 1 ½" 528 389 518 382 - -

1200 48" Class D 44 × 1 ½" 552 407 531 392 - -

Nominal 

diameter

AS 2129 Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 Table E 12 × M 24 203 - -

400 Table E 12 × M 24 226 - -

450 Table E 16 × M 24 226 - -

500 Table E 16 × M 24 271 - -

600 Table E 16 × M 30 439 - -

700 Table E 20 × M 30 355 - -

750 Table E 20 × M 30 559 - -

800 Table E 20 × M 30 631 - -

900 Table E 24 × M 30 627 - -

1000 Table E 24 × M 30 634 - -

1200 Table E 32 × M 30 727 - -

Nominal dia-

meter

AS 4087 Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 PN 16 12 × M 24 203 - -

375 PN 16 12 × M 24 137 - -

400 PN 16 12 × M 24 226 - -

450 PN 16 12 × M 24 301 - -

500 PN 16 16 × M 24 271 - -

600 PN 16 16 × M 27 393 - -

700 PN 16 20 × M 27 330 - -

750 PN 16 20 × M 30 529 - -

800 PN 16 20 × M 33 631 - -

900 PN 16 24 × M 33 627 - -

1000 PN 16 24 × M 33 595 - -

1200 PN 16 32 × M 33 703 - -

Nominal diam-

eter

ANSI Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]
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3.3.3 Installing the Promag W sensor

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 27

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 19: Installing the Promag W sensor

Seals

Comply with the following instructions when installing seals:

• Hard rubber lining additional seals are always necessary.

• Polyurethane lining no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 55

Screw tightening torques (Promag W)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.
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Tightening torques for:

• EN (DIN) ä 28

• JIS ä 30

• ANSI ä 29

• AWWA ä 30

• AS 2129 ä 31

• AS 4087 ä 31

Promag W tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane

25 PN 40 4 × M 12 - 15

32 PN 40 4 × M 16 - 24

40 PN 40 4 × M 16 - 31

50 PN 40 4 × M 16 48 40

65* PN 16 8 × M 16 32 27

65 PN 40 8 × M 16 32 27

80 PN 16 8 × M 16 40 34

80 PN 40 8 × M 16 40 34

100 PN 16 8 × M 16 43 36

100 PN 40 8 × M 20 59 50

125 PN 16 8 × M 16 56 48

125 PN 40 8 × M 24 83 71

150 PN 16 8 × M 20 74 63

150 PN 40 8 × M 24 104 88

200 PN 10 8 × M 20 106 91

200 PN 16 12 × M 20 70 61

200 PN 25 12 × M 24 104 92

250 PN 10 12 × M 20 82 71

250 PN 16 12 × M 24 98 85

250 PN 25 12 × M 27 150 134

300 PN 10 12 × M 20 94 81

300 PN 16 12 × M 24 134 118

300 PN 25 16 × M 27 153 138

350 PN 6 12 × M 20 111 120

350 PN 10 16 × M 20 112 118

350 PN 16 16 × M 24 152 165

350 PN 25 16 × M 30 227 252

400 PN 6 16 × M 20 90 98

400 PN 10 16 × M 24 151 167

400 PN 16 16 × M 27 193 215

400 PN 25 16 × M 33 289 326

450 PN 6 16 × M 20 112 126

450 PN 10 20 × M 24 153 133

450 PN 16 20 × M 27 198 196

450 PN 25 20 × M 33 256 253

500 PN 6 20 × M 20 119 123

500 PN 10 20 × M 24 155 171

500 PN 16 20 × M 30 275 300

500 PN 25 20 × M 33 317 360

600 PN 6 20 × M 24 139 147

600 PN 10 20 × M 27 206 219

600 * PN 16 20 × M 33 415 443

600 PN 25 20 × M 36 431 516

700 PN 6 24 × M 24 148 139

700 PN 10 24 × M 27 246 246

700 PN 16 24 × M 33 278 318
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Promag W tightening torques for ANSI

700 PN 25 24 × M 39 449 507

800 PN 6 24 × M 27 206 182

800 PN 10 24 × M 30 331 316

800 PN 16 24 × M 36 369 385

800 PN 25 24 × M 45 664 721

900 PN 6 24 × M 27 230 637

900 PN 10 28 × M 30 316 307

900 PN 16 28 × M 36 353 398

900 PN 25 28 × M 45 690 716

1000 PN 6 28 × M 27 218 208

1000 PN 10 28 × M 33 402 405

1000 PN 16 28 × M 39 502 518

1000 PN 25 28 × M 52 970 971

1200 PN 6 32 × M 30 319 299

1200 PN 10 32 × M 36 564 568

1200 PN 16 32 × M 45 701 753

1400 PN 6 36 × M 33 430 398

1400 PN 10 36 × M 39 654 618

1400 PN 16 36 × M 45 729 762

1600 PN 6 40 × M 33 440 417

1600 PN 10 40 × M 45 946 893

1600 PN 16 40 × M 52 1007 1100

1800 PN 6 44 × M 36 547 521

1800 PN 10 44 × M 45 961 895

1800 PN 16 44 × M 52 1108 1003

2000 PN 6 48 × M 39 629 605

2000 PN 10 48 × M 45 1047 1092

2000 PN 16 48 × M 56 1324 1261

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal 

diameter

ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

25 1" Class 150 4 × ½" - - 7 5

25 1" Class 300 4 × 5/8" - - 8 6

40 1 ½" Class 150 4 × ½" - - 10 7

40 1 ½" Class 300 4 × ¾" - - 15 11

50 2" Class 150 4 × 5/8" 35 26 22 16

50 2" Class 300 8 × 5/8" 18 13 11 8

80 3" Class 150 4 × 5/8" 60 44 43 32

80 3" Class 300 8 × ¾" 38 28 26 19

100 4" Class 150 8 × 5/8" 42 31 31 23

100 4" Class 300 8 × ¾" 58 43 40 30

150 6" Class 150 8 × ¾" 79 58 59 44

150 6" Class 300 12 × ¾" 70 52 51 38

200 8" Class 150 8 × ¾" 107 79 80 59

250 10" Class 150 12 × 7/8" 101 74 75 55

300 12" Class 150 12 × 7/8" 133 98 103 76

350 14" Class 150 12 × 1" 135 100 158 117

400 16" Class 150 16 × 1" 128 94 150 111

450 18" Class 150 16 × 1 1/8" 204 150 234 173

500 20" Class 150 20 × 1 1/8" 183 135 217 160

600 24" Class 150 20 × 1 ¼" 268 198 307 226

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane
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Promag W tightening torques for JIS

Promag W tightening torques for AWWA

Nominal diameter JIS Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane

25 10K 4 × M 16 - 19

25 20K 4 × M 16 - 19

32 10K 4 × M 16 - 22

32 20K 4 × M 16 - 22

40 10K 4 × M 16 - 24

40 20K 4 × M 16 - 24

50 10K 4 × M 16 40 33

50 20K 8 × M 16 20 17

65 10K 4 × M 16 55 45

65 20K 8 × M 16 28 23

80 10K 8 × M 16 29 23

80 20K 8 × M 20 42 35

100 10K 8 × M 16 35 29

100 20K 8 × M 20 56 48

125 10K 8 × M 20 60 51

125 20K 8 × M 22 91 79

150 10K 8 × M 20 75 63

150 20K 12 × M 22 81 72

200 10K 12 × M 20 61 52

200 20K 12 × M 22 91 80

250 10K 12 × M 22 100 87

250 20K 12 × M 24 159 144

300 10K 16 × M 22 74 63

300 20K 16 × M 24 138 124

Nominal diameter AWWA Max. tightening torque

Pressure 

rating

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215

750 30" Class D 28 × 1 ¼" 287 212 302 223

800 32" Class D 28 × 1 ½" 394 291 422 311

900 36" Class D 32 × 1 ½" 419 309 430 317

1000 40" Class D 36 × 1 ½" 420 310 477 352

1050 42" Class D 36 × 1 ½" 528 389 518 382

1200 48" Class D 44 × 1 ½" 552 407 531 392

1350 54" Class D 44 × 1 ¾" 730 538 633 467

1500 60" Class D 52 × 1 ¾" 758 559 832 614

1650 66" Class D 52 × 1 ¾" 946 698 955 704

1800 72" Class D 60 × 1 ¾" 975 719 1087 802

2000 78" Class D 64 × 2" 853 629 786 580
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Promag W tightening torques for AS 2129

Promag W tightening torques for AS 4087

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

50 Table E 4 × M 16 32

80 Table E 4 × M 16 49

100 Table E 8 × M 16 38

150 Table E 8 × M 20 64

200 Table E 8 × M 20 96

250 Table E 12 × M 20 98

300 Table E 12 × M 24 123

350 Table E 12 × M 24 203

400 Table E 12 × M 24 226

450 Table E 16 × M 24 226

500 Table E 16 × M 24 271

600 Table E 16 × M 30 439

700 Table E 20 × M 30 355

750 Table E 20 × M 30 559

800 Table E 20 × M 30 631

900 Table E 24 × M 30 627

1000 Table E 24 × M 30 634

1200 Table E 32 × M 30 727

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

50 Table E 4 × M 16 32

80 PN 16 4 × M 16 49

100 PN 16 4 × M 16 76

150 PN 16 8 × M 20 52

200 PN 16 8 × M 20 77

250 PN 16 8 × M 20 147

300 PN 16 12 × M 24 103

350 PN 16 12 × M 24 203

375 PN 16 12 × M 24 137

400 PN 16 12 × M 24 226

450 PN 16 12 × M 24 301

500 PN 16 16 × M 24 271

600 PN 16 16 × M 27 393

700 PN 16 20 × M 27 330

750 PN 16 20 × M 30 529

800 PN 16 20 × M 33 631

900 PN 16 24 × M 33 627

1000 PN 16 24 × M 33 595

1200 PN 16 32 × M 33 703
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3.3.4 Installing the Promag P sensor

" Caution! 

• The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over 

the flanges. Consequently, do not remove these covers until immediately before the sensor is 

installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 33

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 20: Installing the Promag P sensor

Seals

Comply with the following instructions when installing seals:

• PFA or PTFE lining  No seals are required!

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 53
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Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high-temperature version is always used for applications

in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high-temperature version is obligatory if the fluid temperature exceeds +150 °C.

! Note! 

You will find information on permissible temperature ranges on ä 100

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and 

to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 

regulating the insulation of pipes have to be taken into account.

" Caution! 

Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface 

area must remain uncovered. Make sure that the sensor insulation does not extend past the top of 

the two sensor shells.

A0004300

Fig. 21: Promag P (high-temperature version): Insulating the pipe

Tightening torques for threaded fasteners (Promag P)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Tightening torques for:

• EN (DIN) ä 34

• ANSI ä 35

• JIS ä 35

• AS 2129 ä 36

• AS 4087 ä 36

Esc

E- +

max.
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Promag P tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA

15 PN 40 4 × M 12 11 –

25 PN 40 4 × M 12 26 20

32 PN 40 4 × M 16 41 35

40 PN 40 4 × M 16 52 47

50 PN 40 4 × M 16 65 59

65 * PN 16 8 × M 16 43 40

65 PN 40 8 × M 16 43 40

80 PN 16 8 × M 16 53 48

80 PN 40 8 × M 16 53 48

100 PN 16 8 × M 16 57 51

100 PN 40 8 × M 20 78 70

125 PN 16 8 × M 16 75 67

125 PN 40 8 × M 24 111 99

150 PN 16 8 × M 20 99 85

150 PN 40 8 × M 24 136 120

200 PN 10 8 × M 20 141 101

200 PN 16 12 × M 20 94 67

200 PN 25 12 × M 24 138 105

250 PN 10 12 × M 20 110 –

250 PN 16 12 × M 24 131 –

250 PN 25 12 × M 27 200 –

300 PN 10 12 × M 20 125 –

300 PN 16 12 × M 24 179 –

300 PN 25 16 × M 27 204 –

350 PN 10 16 × M 20 188 –

350 PN 16 16 × M 24 254 –

350 PN 25 16 × M 30 380 –

400 PN 10 16 × M 24 260 –

400 PN 16 16 × M 27 330 –

400 PN 25 16 × M 33 488 –

450 PN 10 20 × M 24 235 –

450 PN 16 20 × M 27 300 –

450 PN 25 20 × M 33 385 –

500 PN 10 20 × M 24 265 –

500 PN 16 20 × M 30 448 –

500 PN 25 20 × M 33 533 –

600 PN 10 20 × M 27 345 –

600 * PN 16 20 × M 33 658 –

600 PN 25 20 × M 36 731 –

* Designed acc. to EN 1092-1 (not to DIN 2501)
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Promag P tightening torques for ANSI

Promag P tightening torques for JIS

Nominal diameter ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

PTFE PFA

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

15 ½" Class 150 4 × ½" 6 4 – –

15 ½" Class 300 4 × ½" 6 4 – –

25 1" Class 150 4 × ½" 11 8 10 7

25 1" Class 300 4 × 5/8" 14 10 12 9

40 1 ½" Class 150 4 × ½" 24 18 21 15

40 1 ½" Class 300 4 × ¾" 34 25 31 23

50 2" Class 150 4 × 5/8" 47 35 44 32

50 2" Class 300 8 × 5/8" 23 17 22 16

80 3" Class 150 4 × 5/8" 79 58 67 49

80 3" Class 300 8 × ¾" 47 35 42 31

100 4" Class 150 8 × 5/8" 56 41 50 37

100 4" Class 300 8 × ¾" 67 49 59 44

150 6" Class 150 8 × ¾" 106 78 86 63

150 6" Class 300 12 × ¾" 73 54 67 49

200 8" Class 150 8 × ¾" 143 105 109 80

250 10" Class 150 12 × 7/8" 135 100 – –

300 12" Class 150 12 × 7/8" 178 131 – –

350 14" Class 150 12 × 1" 260 192 – –

400 16" Class 150 16 × 1" 246 181 – –

450 18" Class 150 16 × 1 1/8" 371 274 – –

500 20" Class 150 20 × 1 1/8" 341 252 – –

600 24" Class 150 20 × 1 ¼" 477 352 – –

Nominal diameter JIS Max. tightening torque [Nm]

[mm] Pressure rating Threaded fasteners PTFE PFA

25 10K 4 × M 16 32 27

25 20K 4 × M 16 32 27

32 10K 4 × M 16 38 –

32 20K 4 × M 16 38 –

40 10K 4 × M 16 41 37

40 20K 4 × M 16 41 37

50 10K 4 × M 16 54 46

50 20K 8 × M 16 27 23

65 10K 4 × M 16 74 63

65 20K 8 × M 16 37 31

80 10K 8 × M 16 38 32

80 20K 8 × M 20 57 46

100 10K 8 × M 16 47 38

100 20K 8 × M 20 75 58

125 10K 8 × M 20 80 66

125 20K 8 × M 22 121 103

150 10K 8 × M 20 99 81

150 20K 12 × M 22 108 72

200 10K 12 × M 20 82 54

200 20K 12 × M 22 121 88

250 10K 12 × M 22 133 –

250 20K 12 × M 24 212 –

300 10K 16 × M 22 99 –

300 20K 16 × M 24 183 –
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Promag P tightening torques for AS 2129

Promag P tightening torques for AS 4087

3.3.5 Installing the Promag H sensor

The sensor is supplied to order, with or without pre-installed process connections. Pre-installed 

process connections are secured to the sensor with 4 or 6 hex-head threaded fasteners.

" Caution! 

The sensor might require support or additional attachments, depending on the application and the 

length of the piping run. When plastic process connections are used, the sensor must be additionally 

supported mechanically. A wall-mounting kit can be ordered separately from Endress+Hauser as an 

accessory ( ä 76).

a0004301

Abb. 22: Promag H process connections (DN 2…25 / DN 40…100, 1/12"…1" / DN 1½"…4")

A = DN 2…25, 1/12"…1"/ process connections with O-ring
– welding flanges (DIN EN ISO 1127, ODT / SMS),
– flange (EN (DIN), ANSI, JIS ), flange PVDF (EN (DIN), ANSI, JIS )
– external and internal thread, hose connection, PVC adhesive fitting

B = DN 2…25, 1/12"…1"/ process connections with aseptic gasket vseal
– weld nipples (DIN 11850, ODT/SMS)
– Clamp (ISO 2852, DIN 32676, L14 AM7)
– coupling (DIN 11851, DIN 11864-1, SMS 1145)
– flange DIN 11864-2

C = DN 40…100, 1½…4"/ process connections with aseptic gasket seal
– weld nipples (DIN 11850, ODT/SMS)
– Clamp (ISO 2852, DIN 32676, L14 AM7)
– coupling (DIN 11851, DIN 11864-1, ISO 2853, SMS 1145)
– flange DIN 11864-2

Seals

When installing the process connections, make sure that the seals are clean and correctly centered.

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

PTFE

25 Table E 4 × M 12 21

50 Table E 4 × M 16 42

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded

fasteners

Max. tightening torque [Nm]

PTFE

50 PN 16 4 × M 16 42

A

B

C

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 245 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1589 of 2457



Promag 50 Installation

Endress+Hauser 37

" Caution! 

• With metal process connections, you must fully tighten the screws. The process connection forms 

a metallic connection with the sensor, which ensures a defined compression of the seal.

• With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 lbf ft). 

With plastic flanges, always use seals between connection and counter flange.

• The seals must be replaced periodically, depending on the application, particularly in the case of 

gasket seals (aseptic version)!

The period between changes depends on the frequency of cleaning cycles, the cleaning 

temperature and the fluid temperature. Replacement seals can be ordered as accessories ä 76.

Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1")

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potential 

between the sensor and the fluid must be equalized using additional ground rings. 

If the ground rings are not installed this can affect the accuracy of the measurements or cause the 

destruction of the sensor through the electrochemical erosion of the electrodes.

" Caution! 

• Depending on the option ordered, plastic disks may be installed at the process connections instead 

of ground rings. These plastic disks serve only as spacers and have no potential equalization 

function. In addition, they provide a sealing function at the interface between the sensor and 

process connection. For this reason, with process connections without ground rings, these plastic 

disks/seals must not be removed, or must always be installed.

• Ground rings can be ordered separately from Endress+Hauser as accessories ( ä 76). When 

placing the order, make certain that the ground ring is compatible with the material used for the 

electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical 

corrosion! Information about the materials can be found on ä 111.

• Ground rings, including the seals, are mounted within the process connections. 

Therefore, the fitting length is not affected.

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the 

sensor (4).

2. Remove the plastic disk (3), including the two O-ring seals (2).

3. Place one seal (2) in the groove of the process connection.

4. Place the metal ground ring (3) on the process connection.

5. Now place the second seal (2) in the groove of the ground ring.

6. Finally, mount the process connection on the sensor again. 

With plastic process connections, note the max. torques for lubricated threads 

(7 Nm / 5.2 lbf ft).
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a0002651

Fig. 23: Installing ground rings with Promag H (DN 2 to 25, 1/12" to 1")

1 = Hexagonal-headed bolt (process connection)
2 = O-ring seals
3 = Ground ring or plastic disk (spacer)
4 = Sensor

Welding the transmitter into the piping (weld nipples)

" Caution! 

Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded 

via the sensor or the transmitter.

1. Tack-weld the sensor into the pipe. A suitable welding jig can be ordered separately as an 

accessory ( ä 76).

2. Loosen the screws on the process connection flange and remove the sensor, complete with the 

seal, from the pipe.

3. Weld the process connection to the pipe.

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly 

seated.

! Note! 

• If thin-walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal. 

It is therefore advisable to remove the sensor and the seal prior to welding.

• The pipe has to be spread approximately 8 mm to permit disassembly.

Cleaning with pigs

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and 

process connection into account. All the dimensions and lengths of the sensor and transmitter are 

provided in the separate documentation "Technical Documentation" ä 116.

1

3 2 42
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3.3.6 Turning the transmitter housing

Turning the aluminum field housing

# Warning! 

The turning mechanism in devices with Ex d/de or FM/CSA Cl. I Div. 1 classification is not the 

same as that described here. The procedure for turning these housings is described in the Ex-specific 

documentation.

1. Loosen the two securing screws.

2. Turn the bayonet catch as far as it will go.

3. Carefully lift the transmitter housing:

– Promag D: approx. 10 mm (0.39 inch) above the securing screws

– Promag L, W, P, H: to the stop

4. Turn the transmitter housing to the desired position:

– Promag D: max. 180° clockwise or max. 180° counterclockwise

– Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise

5. Lower the housing into position and re-engage the bayonet catch.

6. Retighten the two securing screws.

a0004302

Fig. 24: Turning the transmitter housing (aluminum field housing)

Turning the stainless-steel field housing

1. Loosen the two securing screws.

2. Carefully lift the transmitter housing as far as it will go.

3. Turn the transmitter housing to the desired position (max. 2 × 90° in either direction).

4. Lower the housing into position.

5. Retighten the two securing screws.

a0004303

Fig. 25: Turning the transmitter housing (stainless-steel field housing)
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5
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3.3.7 Turning the onsite display

1. Unscrew the cover of the electronics compartment from the transmitter housing.

2. Press the side latches on the display module and remove it from the electronics compartment 

cover plate.

3. Turn the display to the desired position (max. 4 × 45° in both directions) and reset it onto the 

cover plate of the electronics compartment.

4. Screw the cover of the electronics compartment firmly back onto the transmitter housing.

a0003236

Fig. 26: Turning the local display (field housing)

4 x 45°
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3.3.8 Installing the wall-mount housing

There are various ways of installing the wall-mount transmitter housing:

• Direct wall mounting

• Installation in control panel (with separate mounting kit, accessories) ä 42

• Pipe mounting (with separate mounting kit, accessories) ä 42

" Caution! 

• Make sure that the ambient temperature does not exceed the permissible range at the mounting 

location, –20 to +60 °C (–4 to + °140 F), optional –40 to +60 °C (–40 to +140 °F). Install the 

device at a shady location. Avoid direct sunlight.

• Always install the wall-mount housing in such a way that the cable entries are pointing down.

Direct wall mounting

1. Drill the holes as illustrated in the graphic.

2. Remove the cover of the connection compartment (a).

3. Push the two securing screws (b) through the appropriate bores (c) in the housing.

– Securing screws (M6): max. Ø 6.5 mm (0.26")

– Screw head: max. Ø 10.5 mm (0.41")

4. Secure the transmitter housing to the wall as indicated.

5. Screw the cover of the connection compartment (a) firmly onto the housing.

a0001130

Fig. 27: Mounted directly on the wall 
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b
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Panel-mounted installation

1. Prepare the opening in the panel as illustrated in the graphic.

2. Slide the housing into the opening in the panel from the front.

3. Screw the fasteners onto the wall-mount housing.

4. Place the threaded rods in the fasteners and screw them down until 

the housing is seated tightly against the panel. Afterwards, tighten the locking nuts. 

Additional support is not necessary.

a0001131

Fig. 28: Panel installation (wall-mount housing)

Pipe mounting

The assembly should be performed by following the instructions in the graphic.

" Caution! 

If the device is mounted to a warm pipe, make certain that the housing temperature does not exceed 

+60 °C (+140 °F), which is the maximum permissible temperature.

a0001132

Fig. 29: Pipe mounting (wall-mount housing)
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3.4 Post-installation check

Perform the following checks after installing the measuring device in the pipe:

Device condition and specifications Notes

Is the device damaged (visual inspection)? -

Does the device correspond to specifications at the measuring point, including 

process temperature and pressure, ambient temperature, minimum fluid 

conductivity, measuring range, etc.?

ä 100

Installation Notes

Does the arrow on the sensor nameplate match the actual direction of flow 

through the pipe?

-

Is the position of the measuring electrode plane correct? ä 15

Is the position of the empty pipe detection electrode correct? ä 15

Were all screws tightened to the specified torques when the sensor was installed? Promag D ä 23

Promag L ä 25

Promag W ä 27

Promag P ä 33

Were the correct seals used (type, material, installation)? Promag D ä 21

Promag L ä 24

Promag W ä 27

Promag P ä 32

Promag H ä 36

Are the measuring point number and labeling correct (visual inspection)? -

Process environment / process conditions Notes

Were the inlet and outlet runs respected? Inlet run  5 × DN

Outlet run  2 × DN

Is the measuring device protected against moisture and direct sunlight? -

Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by 

analogy with IEC 600 68-2-8
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4 Wiring

# Warning! 

When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement to 

these Operating Instructions. 

Please do not hesitate to contact your Endress+Hauser representative if you have any questions.

! Note! 

The device does not have an internal circuit breaker. For this reason, assign the device a switch or 

power-breaker switch capable of disconnecting the power supply line from the mains.

4.1 Connecting the remote version

4.1.1 Connecting Promag D, L, W, P, H 

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is connected to the power supply. Failure to comply with this precaution 

can result in irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied.

" Caution! 

• Only sensors and transmitters with the same serial number can be connected to one another. 

Communication problems can occur if the devices are not connected in this way.

• Risk of damaging the coil driver. Always switch off the power supply before connecting or 

disconnecting the coil cable.

Procedure

1. Transmitter: Remove the cover from the connection compartment (a).

2. Sensor: Remove the cover from the connection housing (b).

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries.

" Caution! 

Route the connecting cables securely (see "Connecting cable length" ä 20).

4. Terminate the signal and coil current cable as indicated in the table:

Promag D, L, W, P   Refer to the table ä 47

Promag H   Refer to the "Cable termination" table ä 48

5. Establish the wiring between the sensor and the transmitter. 

The electrical wiring diagram that applies to your device can be found:

• In the corresponding graphic:

å 30 (Promag D) å 31 (Promag L, W, P); å 32 (Promag H)

• In the cover of the sensor and transmitter

! Note! 

The cable shields of the Promag H sensor are grounded by means of the strain relief terminals 

(see also the "Cable termination" table ä 48)

" Caution! 

Insulate the shields of cables that are not connected to eliminate the risk of short-circuits with 

neighboring cable shields inside the connection housing.

6. Transmitter: Screw the cover on the connection compartment (a).

7. Sensor: Secure the cover on the connection housing (b).
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Promag D

A0010882

Fig. 30: Connecting the remote version of Promag D

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow

Promag L, W, P

A0011722

Fig. 31: Connecting the remote version of Promag L, W, P

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Promag H

A0011747

Fig. 32: Connecting the remote version of Promag H

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Cable termination for the remote version

Promag D / Promag L / Promag W / Promag P

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules,  1.0 mm; n = white ferrules,  0.5 mm).

* Stripping only for reinforced cables

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable  Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable)

• Coil current cable  Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

TRANSMITTER

Signal cable Coil current cable

A0002687 A0002688

SENSOR

Signal cable Coil current cable

A0002646 A0002650

A

B

GND

m

m

m

m

n

n

n

n

80 (3.15)

50 (1.97)17 (0.67)
8 (0.31)

100 (3.94)*mm (inch)

A

B

m

m

m

90 (3.54)*

70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

mm (inch)

A

B

m

n

m

n

n

GND

mm (inch)
80 (3.15)

50 (1.97)
8 (0.31)

�1 (0.04)

170 (6.69)*20 (0.79)*

17 (0.67)

B

A

m

m

m

mm (inch)
70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

160 (6.30)*20 (0.79)*
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Cable termination for the remote version

Promag H

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules,  1.0 mm; n = white ferrules,  0.5 mm).

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable  Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable).

• Coil current cable  Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

• On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 

housing.

TRANSMITTER

Signal cable Coil current cable

A0002686 A0002684

SENSOR

Signal cable Coil current cable

A0002647 A0002648
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m
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4.1.2 Cable specifications

Signal cable

• 3 × 0.38 mm² PVC cable with common, braided copper shield (  7 mm) and individually 

shielded cores

• With Empty Pipe Detection (EPD): 4 × 0.38 mm² PVC cable with common, braided copper shield 

(   7 mm) and individually shielded cores

• Conductor resistance:  50 km

• Capacitance: core/shield:  420 pF/m

• Permanent operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

Coil cable

• 2 × 0.75 mm² PVC cable with common, braided copper shield (  7 mm)

• Conductor resistance:  37 km

• Capacitance: core/core, shield grounded: 120 pF/m

• Operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

• Test voltage for cable insulation: 1433 V AC r.m.s. 50/60 Hz or 2026 V DC

A0003194

Fig. 33: Cable cross-section

a Signal cable
b Coil current cable

1 Core
2 Core insulation
3 Core shield
4 Core jacket
5 Core reinforcement
6 Cable shield
7 Outer jacket

Reinforced connecting cables

As an option, Endress+Hauser can also deliver reinforced connecting cables with an additional, 

reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly 

in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68 

degree of protection.

Operation in zones of severe electrical interference:

The measuring device complies with the general safety requirements in accordance with EN 61010 

and the EMC requirements of IEC/EN 61326.

" Caution! 

Grounding is by means of the ground terminals provided for the purpose inside the connection 

housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as 

short as possible.

1
2
3
4
5
6
7

a b
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4.2 Connecting the measuring unit

4.2.1 Connecting the transmitter

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is energized. Failure to comply with this precaution can result in 

irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied (not necessary if the power supply is galvanically isolated).

• Compare the specifications on the nameplate with the local voltage supply and frequency. Also 

comply with national regulations governing the installation of electrical equipment.

1. Remove the cover of the connection compartment (f) from the transmitter housing.

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries.

3. Perform the wiring:

– Wiring diagram (aluminum housing) å 34

– Wiring diagram (stainless steel housing) å 35

– Wiring diagram (wall-mount housing) å 36

– Terminal assignment ä 52

4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing.

a0004582

Fig. 34: Connecting the transmitter (aluminum field housing). Cable cross-section: max. 2.5 mm

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment
g Securing clamp

b
b

c

d

a

a

2
1

– 27

– 25

– 23

– 21

+ 26

+ 24

+ 22

+ 20

L1 (L+)
N (L-)

g

f

e
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a0004584

Fig. 35: Connecting the transmitter (stainless steel field housing); cable cross-section: max. 2.5 mm  

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment

a0001135

Fig. 36: Connecting the transmitter (wall-mount housing); cable cross-section: max. 2.5 mm

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment
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d
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4.2.2 Terminal assignment

! Note! 

Functional values of the inputs and outputs ä 96

4.2.3 HART connection

Users have the following connection options at their disposal:

• Direct connection to transmitter by means of terminals 26(+)  and 27 ( )

• Connection by means of the 4 to 20 mA circuit.

! Note! 

• The measuring loop's minimum load must be at least 250 .

•  After commissioning, make the following settings:

– CURRENT SPAN function  "4–20 mA HART"

– Switch HART write protection on or off ä 63

Connection of the HART handheld communicator

See also the documentation issued by the HART Communication Foundation, and in particular 

HCF LIT 20: "HART, a technical summary".

a0004586

Fig. 37: Electrical connection of HART handheld Field Xpert SFX100

1 HART handheld Field Xpert SFX100
2 Auxiliary energy
3 Shielding
4 Other devices or PLC with passive input

Terminal No. (inputs / outputs)

Order version 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

50***-***********W - - -
Current output

HART

50***-***********A - - Frequency output
Current output

HART

50***-***********D
Status input Status output Frequency output

Current output

HART

50***-***********S - -
Frequency output

Ex i

Current output, Ex i, 

active, HART

50***-***********T - -
Frequency output

Ex i

Current output, Ex i, 

passive, HART

+26

-27

4

2

� �250

1

3
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Connection of a PC with an operating software

In order to connect a PC with operating software (e.g. "FieldCare"), a HART modem 

(e.g. "Commubox FXA195") is needed.

a0004592

Fig. 38: Electrical connection of a PC with operating software

1 PC with operating software
2 Auxiliary energy
3 Shielding
4 Other devices or PLC with passive input
5 HART modem, e.g. Commubox FXA195

4.3 Potential equalization

# Warning! 

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical 

potential. This is ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:

• Internal grounding concepts in the company

• Operating conditions, such as the material/grounding of the pipes (see Table)

4.3.1 Potential equalization for Promag D

• No reference electrode is integrated!

For the two ground disks of the sensor an electrical connection to the fluid is always ensured.

• Exampels for connections ä 54

4.3.2 Potential equalization for Promag W, P, L

• Reference electrode integrated in the sensor as standard

• Exampels for connections ä 55

4.3.3 Potential equalization for Promag H

No reference electrode is integrated!

For the metal process connections of the sensor an electrical connection to the fluid is always 

ensured.

" Caution! 

If using process connections made of a synthetic material, ground rings have to be used to ensure 

that potential is equalized ( ä 37). The necessary ground rings can be ordered separately from 

Endress+Hauser as accessories ( ä 76).

+26

� �250 –27

1

2

3

5

4
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4.3.4 Exampels for potential equalization connections for Promag D

Standard case

Special cases

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

• Plastic pipe

• Pipe with insulating lining

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.
a00012172

Fig. 39: Via the ground terminal of the 
transmitter

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place via the ground terminal of the 

transmitter and the two pipe flanges. 

Here, the ground cable (copper wire, 6 mm² (0.0093 in )) is 

mounted directly on the conductive flange coating with flange 

screws.

a00012173

Fig. 40: Via the ground terminal of the 
transmitter and the flanges of the pipe .

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in )). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

a00012174

Fig. 41: Potential equalization and cathodic 
protection

1 Power supply isolation transformer
2 Electrically isolated

2 2

1
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4.3.5 Exampels for potential equalization connections for 

Promag L, W, P

Standard case

Special cases

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.

A0011892

Fig. 42: Via the ground terminal of the 
transmitter

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, 6 mm² (0.0093 in )) and grounded. 

Connect the transmitter or sensor connection housing, as 

applicable, to ground potential by means of the ground terminal 

provided for the purpose.

Ground cable installation depends on the nominal diameter:

• DN  300: The ground cable is mounted directly on the 

conductive flange coating with the flange screws.

• DN  350: The ground cable is mounted directly on the 

metal transport bracket.

! Note! 

The ground cable for flange-to-flange connections can be 

ordered separately as an accessory from Endress+Hauser. A0011893

Fig. 43: Via the ground terminal of the 
transmitter and the flanges of the pipe

When using the measuring device in a:

• Plastic pipe

• Pipe with insulating lining

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place using additional ground disks, 

which are connected to the ground terminal via a ground cable 

(copper wire, min. 6 mm² (0.0093 in )). When installing the 

ground disks, please comply with the enclosed Installation 

Instructions. A0011895

Fig. 44: Via the ground terminal of the 
transmitter

DN 300� DN 350�
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4.4 Degree of protection

The devices meet all the requirements of IP 67 degree of protection.

Compliance with the following points is mandatory following installation in the field or servicing in 

order to ensure that IP 67 protection is maintained:

• The housing seals must be clean and undamaged when inserted into their grooves. The seals must 

be dried, cleaned or replaced if necessary.

• All threaded fasteners and screw covers must be firmly tightened.

• The cables used for connection must be of the specified outside diameter ä 49.

• Firmly tighten the cable entries.

• The cables must loop down before they enter the cable entries ("water trap"). This arrangement 

prevents moisture penetrating the entry. Always install the measuring device in such a way that 

the cable entries do not point up.

• Remove all unused cable entries and insert plugs instead.

• Do not remove the grommet from the cable entry.

a0001914

Fig. 46: Installation instructions, cable entries

" Caution! 

Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protection 

guaranteed by Endress+Hauser no longer applies.

! Note! 

The Promag L, Promag W and Promag P sensors can be supplied with IP 68 rating (permanent 

immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed 

remote from the sensor.

The Promag L sensors with IP 68 rating are only available with stainless steel flanges.

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in )). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

A0011896

Fig. 45: Potential equalization and cathodic 
protection

1 Power supply isolation transformer
2 Electrically isolated

Operating conditions Potential equalization

1

2 2

a b
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4.5 Post-connection check

Perform the following checks after completing electrical installation of the measuring device:

Device condition and specifications Notes

Are cables or the device damaged (visual inspection)? -

Electrical connection Notes

Does the supply voltage match the specifications on the nameplate? • 85 to 250 V AC (50 to 60 Hz)

• 20 to 28 V AC (50 to 60 Hz)

11 to 40 V DC

Do the cables used comply with the necessary specifications? ä 49

Do the cables have adequate strain relief? -

Is the cable type route completely isolated?

Without loops and crossovers?

-

Are the power-supply and signal cables correctly connected? See the wiring diagram inside the 

cover of the terminal compartment

Only remote version:

Is the flow sensor connected to the matching transmitter electronics?

Check serial number on

nameplates of sensor and

connected transmitter.

Only remote version:

Is the connecting cable between sensor and transmitter connected correctly?

ä 44

Are all screw terminals firmly tightened? -

Have the measures for grounding/potential equalization been correctly 

implemented?

ä 53

Are all cable entries installed, firmly tightened and correctly sealed?

Cables looped as "water traps"?

ä 56

Are all housing covers installed and firmly tightened? -
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5 Operation

5.1 Display and operating elements

The local display enables you to read all important parameters directly at the measuring point and 

configure the device.

The display area consists of two lines; this is where measured values are displayed, and/or status 

variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment 

of display lines to variables at will in order to customize the display to suit your needs and 

preferences (  "Description of Device Functions" manual).

A0001141

Fig. 47: Display and operating elements

1 Liquid crystal display
The two-line liquid-crystal display shows measured values, dialog texts, error messages and information messages. 
The display as it appears when normal measuring is in progress is known as the HOME position (operating mode).
– Upper display line: Shows primary measured values, e.g. volume flow in [ml/min] or in [%].
– Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in [m3], 

bar graph, measuring point designation

2 Plus/minus keys
– Enter numerical values, select parameters
– Select different function groups within the function matrix

Press the +/- keys simultaneously to trigger the following functions:
– Exit the function matrix step by step HOME position
– Press and hold down +/- keys for longer than 3 seconds Return directly to HOME position
– Cancel data entry

3 Enter key
– HOME position Entry into the function matrix
– Save the numerical values you input or settings you change

Esc

E+-

1

32

+48.25 xx/yy

+3702.6 x
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5.2 Brief operating instructions on the function matrix

! Note! 

• See the general notes on ä 60.

• Detailed description of all the functions "Description of Device Functions" manual

The function matrix comprises two levels, namely the function groups and the functions of the 

function groups. 

The groups are the highest-level grouping of the control options for the device. A number of 

functions is assigned to each group. You select a group in order to access the individual functions 

for operating and configuring the device.

1. HOME position F Enter the function matrix

2. Select a function group (e.g. OPERATION)

3. Select a function (e.g. LANGUAGE)

Change parameter/enter numerical values:

P  select or enter enable code, parameters, numerical values

F  save your entries

4. Exit the function matrix:

– Press and hold down Esc key (X) for longer than 3 seconds HOME position

– Repeatedly press Esc key (X) return step by step to HOME position

A0001142

Fig. 48: Selecting functions and configuring parameters (function matrix)
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5.2.1 General notes

The Quick Setup menu ( ä 70) is adequate for commissioning in most instances. Complex 

measuring operations on the other hand necessitate additional functions that you can configure as 

necessary and customize to suit your process parameters. The function matrix, therefore, comprises 

a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of 

function groups.

Comply with the following instructions when configuring functions:

• You select functions as described on ä 59.

• You can switch off certain functions (OFF). If you do so, related functions in other function groups 

will no longer be displayed.

• Certain functions prompt you to confirm your data entries. 

Press P to select "SURE [ YES ]" and press F again to confirm. This saves your setting or starts a

function, as applicable.

• Return to the HOME position is automatic if no key is pressed for 5 minutes.

! Note! 

• The transmitter continues to measure while data entry is in progress, i.e. the current measured 

values are output via the signal outputs in the normal way.

• If the power supply fails, all preset and configured values remain safely stored in the EEPROM.

" Caution! 

All functions are described in detail, including the function matrix itself, in the "Description of 

Device Functions" manual, which is a separate part of these Operating Instructions.

5.2.2 Enabling the programming mode

The function matrix can be disabled. Disabling the function matrix rules out the possibility of 

inadvertent changes to device functions, numerical values or factory settings. A numerical code 

(factory setting = 50) has to be entered before settings can be changed.

If you use a code number of your choice, you exclude the possibility of unauthorized persons 

accessing data ( see the "Description of Device Functions" manual).

Comply with the following instructions when entering codes:

• If programming is disabled and the P operating elements are pressed in any function, a prompt 

for the code automatically appears on the display.

• If "0" is specified as the customer's code, programming is always enabled.

• The Endress+Hauser service organization can be of assistance if you mislay your personal code.

" Caution! 

Changing certain parameters such as all sensor characteristics, for example, influences numerous 

functions of the entire measuring system, particularly measuring accuracy. 

There is no need to change these parameters under normal circumstances and consequently, they 

are protected by a special code known only to the Endress+Hauser service organization. 

Please contact Endress+Hauser if you have any questions.

5.2.3 Disabling the programming mode

Programming is disabled if you do not press the operating elements within 60 seconds following

automatic return to the HOME position.

You can also disable programming in the "ACCESS CODE" function by entering any number 

(other than the customer's code).
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5.3 Displaying error messages

5.3.1 Type of error

Errors which occur during commissioning or measuring operation are displayed immediately. If two 

or more system or process errors occur, the error with the highest priority is the one shown on the 

display.

The measuring system distinguishes between two types of error:

• System errors ä 80:
This group comprises all device errors, e.g. communication errors, hardware faults, etc. 

• Process errors ä 82:

This group comprises all application errors, e.g. empty pipe, etc.

A0000991

Fig. 49: Error messages on the display (example)

1 Error type: 
– P = process error
– S = system error

2 Error message type: 
– $ = fault message
– ! = notice message

3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty
4 Error number: e.g. #401
5 Duration of most recent error occurrence (in hours, minutes and seconds)

5.3.2 Error message types

Users have the option of weighting certain errors differently, in other words having them classed as 

"Fault messages" or "Notice messages". You can define messages in this way with the aid of the 

function matrix ( "Description of Device Functions" manual). 

Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by 

the measuring device.

Notice message (!)

• Displayed as Exclamation mark (!), error type (S: system error, P: process error)

• The error in question has no effect on the outputs of the measuring device.

Fault message ($)

• Displayed as Lightning flash ( $), error type (S: system error, P: process error).

• The error in question has a direct effect on the outputs.

The response of the individual outputs (failsafe mode) can be defined in the function matrix using 

the "FAILSAFE MODE" function (  "Description of Device Functions" manual).

! Note! 

For security reasons, error messages should be output via the status output.

1

2 4 5 3

XXXXXXXXXX
#000 00:00:05

P
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5.4 Communication

In addition to local operation, the measuring device can be configured and measured values can be 

obtained by means of the HART protocol. Digital communication takes place using the 4–20 mA 

current output HART ä 52.

The HART protocol allows the transfer of measuring and device data between the HART master and 

the field devices for configuration and diagnostics purposes. 

The HART master, e.g. a handheld terminal or PC-based operating programs (such as FieldCare), 

require device description (DD) files which are used to access all the information in a HART device. 

Information is exclusively transferred using so-called "commands". There are three different 

command classes:

• Universal commands:
All HART device support and use universal commands. 

The following functionalities are linked to them:

– Identify HART devices

– Reading digital measured values (volume flow, totalizer, etc.)

• Common practice commands:
Common practice commands offer functions which are supported and can be executed by most 

but not all field devices.

• Device-specific commands:
These commands allow access to device-specific functions which are not HART standard. Such 

commands access individual field device information, amongst other things, such as empty/full 

pipe calibration values, low flow cutoff settings, etc.

! Note! 

The device has access to all three command classes. A list of all the "Universal commands" and 

"Common practice commands" is provided on ä 64.

5.4.1 Operating options

For the complete operation of the measuring device, including device-specific commands, there are 

DD files available to the user to provide the following operating aids and programs:

Field Xpert HART Communicator

Selecting device functions with a HART Communicator is a process involving a number of menu 

levels and a special HART function matrix.

The HART manual in the carrying case of the HART Communicator contains more detailed 

information on the device.

Operating program "FieldCare"

FieldCare is Endress+Hauser’s FDT-based plant Asset Management Tool and allows the 

configuration and diagnosis of intelligent field devices. By using status information, you also have a 

simple but effective tool for monitoring devices. The Proline flow measuring devices are accessed 

via a service interface or via the service interface FXA193.

Operating program "SIMATIC PDM" (Siemens)

SIMATIC PDM is a standardized, manufacturer-independent tool for the operation, configuration,

maintenance and diagnosis of intelligent field devices.

Operating program "AMS" (Emerson Process Management)

AMS (Asset Management Solutions): program for operating and configuring devices.
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5.4.2 Current device description files

The following table illustrates the suitable device description file for the operating tool in question 

and then indicates where these can be obtained.

HART protocol:

! Note! 

The "Fieldcheck" tester/simulator is used for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can be imported into a database, 

printed out and used for official certification. Contact your Endress+Hauser representative for more 

information.

5.4.3 Device variables

The following device variables are available using the HART protocol:

At the factory, the process variables are assigned to the following device variables:

• Primary process variable (PV)  Volume flow

• Second process variable (SV)  Totalizer 1

• Third process variable (TV)  not assigned

• Fourth process variable (FV)  not assigned

! Note! 

You can set or change the assignment of device variables to process variables using Command 51.

5.4.4 Switching HART write protection on/off

The HART write protection can be switched on and off using the HART WRITE PROTECT device 

function ( "Description of Device Functions" manual).

Valid for device software: 2.03.XX  Function DEVICE SOFTWARE

Device data HART

Manufacturer ID:

Device ID:

11hex (ENDRESS+HAUSER)

41hex

 Function MANUFACTURER ID

 Function DEVICE ID

HART version data: Device Revision 6/ DD Revision 1

Software release: 07.2009

Operating program: Sources for obtaining device descriptions:

Handheld Field Xpert SFX100 Use update function of handheld terminal

FieldCare / DTM • www.endress.com Download

• CD-ROM (Endress+Hauser order number 56004088)

• DVD (Endress+Hauser order number 70100690)

AMS www.endress.com Download

SIMATIC PDM www.endress.com  Download

Tester/simulator: Sources for obtaining device descriptions:

Fieldcheck Update by means of FieldCare with the flow device FXA193/291 DTM in the 

Fieldflash module

Code (decimal) Device variable

0 OFF (not assigned)

1 Volume flow

250 Totalizer 1

251 Totalizer 2
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5.4.5 Universal and common practice HART commands

The following table contains all the universal commands supported by the device.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Universal commands

0 Read unique device identifier

Access type = read

none Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

1 Read primary process variable

Access type = read

none – Byte 0: HART unit code of the primary process variable

– Bytes 1-4: Primary process variable 

Factory setting:

Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

2 Read the primary process variable 

as current in mA and percentage 

of the set measuring range

Access type = read

none – Bytes 0-3: actual current of the primary process variable in 

mA

– Bytes 4-7: % value of the set measuring range

Factory setting:

Primary process variable = Volume flow

! Note! 

You can change the assignment of device variables to process 

variables using Command 51.

3 Read the primary process variable 

as current in mA and four 

dynamic process variables

Access type = read

none 24 bytes are sent as a response:

– Bytes 0-3: primary process variable current in mA

– Byte 4: HART unit code of the primary process variable

– Bytes 5-8: Primary process variable

– Byte 9: HART unit code of the second process variable

– Bytes 10-13: Second process variable

– Byte 14: HART unit code of the third process variable

– Bytes 15-18: Third process variable

– Byte 19: HART unit code of the fourth process variable

– Bytes 20-23: Fourth process variable

Factory setting:
• Primary process variable = Volume flow

• Second process variable = Totalizer 1

• Third process variable = OFF (not assigned)

• Fourth process variable = OFF (not assigned)

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.
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6 Set HART shortform address

Access type = write

Byte 0: desired address (0 to 15)

Factory setting: 0

! Note! 

With an address >0 (multidrop mode), the current 

output of the primary process variable is set to 4 mA.

Byte 0: active address

11 Read unique device identification 

using the TAG (measuring point 

designation)

Access type = read

Bytes 0-5: TAG Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID if the given TAG 

agrees with the one saved in the device:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

12 Read user message

Access type = read

none Bytes 0-24: User message

! Note! 

You can write the user message using Command 17.

13 Read TAG, descriptor and date

Access type = read

none – Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

! Note! 

You can write the TAG, descriptor and date using 

Command 18.

14 Read sensor information on 

primary process variable

none – Bytes 0-2: Sensor serial number

– Byte 3: HART unit code of sensor limits and measuring 

range of the primary process variable

– Bytes 4-7: Upper sensor limit

– Bytes 8-11: Lower sensor limit

– Bytes 12-15: Minimum span

! Note! 

• The data relate to the primary process variable 

(= volume flow).

• Manufacturer-specific units are represented using the 

HART unit code "240".

15 Read output information of 

primary process variable

Access type = read

none – Byte 0: Alarm selection ID

– Byte 1: Transfer function ID

– Byte 2: HART unit code for the set measuring range of the 

primary process variable

– Bytes 3-6: upper range, value for 20 mA

– Bytes 7-10: lower range, value for 4 mA

– Bytes 11-14: Damping constant in [s]

– Byte 15: Write protection ID

– Byte 16: OEM dealer ID, 17 = E+H

Factory setting: Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)
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The following table contains all the common practice commands supported by the 

device.

16 Read the device production 

number

Access type = read

none Bytes 0-2: Production number

17 Write user message

Access = write

You can save any 32-character long text in the device 

under this parameter:

Bytes 0-23: Desired user message

Displays the current user message in the device:

Bytes 0-23: Current user message in the device

18 Write TAG, descriptor and date

Access = write

With this parameter, you can store an 8 character 

TAG, a 16 character descriptor and a date:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

Displays the current information in the device:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

19 Write the device production 

number

Access = write

Bytes 0-2: Production number Bytes 0-2: Production number

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Common practice commands

34 Write damping value for primary 

process variable

Access = write

Bytes 0-3: Damping value of the primary process 

variable "volume flow" in seconds

Factory setting:
Primary process variable = Current output damping

Displays the current damping value in the device:

Bytes 0-3: Damping value in seconds

35 Write measuring range of primary 

process variable

Access = write

Write the desired measuring range:

– Byte 0: HART unit code of the primary process 

variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

Factory setting:
Primary process variable = Volume flow

! Note! 

• The start of the measuring range (4 mA) must 

correspond to the zero flow.

• If the HART unit code is not the correct one for the 

process variable, the device will continue with the 

last valid unit.

The currently set measuring range is displayed as a response:

– Byte 0: HART unit code for the set measuring range of the 

primary process variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

38 Device status reset (configuration 

changed)

Access = write

none none

! Note! 

It is also possible to execute this HART command when write 

protection is activated (= ON)!

40 Simulate input current of primary 

process variable

Access = write

Simulation of the desired output current of the 

primary process variable. An entry value of 0 exits the 

simulation mode: 

Bytes 0-3: Output current in mA

Factory setting:
Primary process variable = Volume flow

! Note! 

You can set the assignment of device variables to 

process variables using Command 51.

The momentary output current of the primary process 

variable is displayed as a response:

Bytes 0-3: Output current in mA

42 Perform master reset

Access = write

none none
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44 Write unit of primary process 

variable

Access = write

Set unit of primary process variable. Only units which 

are suitable for the process variable are transferred to 

the device:

Byte 0: HART unit code

Factory setting:
Primary process variable = Volume flow

! Note! 

• If the written HART unit code is not the correct 

one for the process variable, the device will 

continue with the last valid unit.

• If you change the unit of the primary process 

variable, this has a direct impact on the system 

units.

The current unit code of the primary process variable is 

displayed as a response: Byte 0: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

48 Read additional device status

Access = read

none The device status is displayed in extended form as the 

response: Coding: see table ä 68

50 Read assignment of the device 

variables to the four process 

variables

Access = read

none Display of the current variable assignment of the process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

Factory setting:
• Primary process variable: Code 1 for volume flow

• Second process variable: Code 250 for totalizer

• Third process variable: Code 0 for OFF (not assigned)

• Fourth process variable: Code 0 for OFF (not assigned)

51 Write assignment of the device 

variables to the four process 

variables

Access = write

Setting of the device variables to the four process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process 

variable

– Byte 2: Device variable code to the third process 

variable

– Byte 3: Device variable code to the fourth process 

variable

Factory setting:
• Primary process variable: Volume flow

• Second process variable: Totalizer 1

• Third process variable: OFF (not assigned)

• Fourth process variable: OFF (not assigned)

The variable assignment of the process variables is displayed 

as a response:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

53 Write device variable unit

Access = write

This command sets the unit of the given device 

variables. Only those units which suit the device 

variable are transferred:

– Byte 0: Device variable code

– Byte 1: HART unit code

Code of the supported device variables: See 

information ä 63

! Note! 

• If the written unit is not the correct one for the 

device variable, the device will continue with the 

last valid unit.

• If you change the unit of the device variable, this 

has a direct impact on the system units.

The current unit of the device variables is displayed in the 

device as a response:

– Byte 0: Device variable code

– Byte 1: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

59 Write number of preambles in 

response message

Access = write

This parameter sets the number of preambles which 

are inserted in the response messages:

Byte 0: Number of preambles (4 to 20)

The current number of preambles is displayed in the response 

telegram: Byte 0: Number of preambles

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)
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5.4.6 Device status and error messages

You can read the extended device status, in this case, current error messages, via Command "48". 

The command delivers information which is partly coded in bits (see table below).

! Note! 

• You can find a detailed explanation of the device status and error messages and their elimination 

on ä 68

• Bits and bytes not listed are not assigned.

Byte Bit Error No. Short error description

0

0 001 Serious device error

1 011 Measuring amplifier has faulty EEPROM

2 012 Error when accessing data of the measuring amplifier EEPROM

1

1 031 S-DAT: defective or missing

2 032 S-DAT: Error accessing saved values

5 051 I/O and the amplifier are not compatible.

3
3 111 Totalizer checksum error

4 121 I/O board and amplifier not compatible.

4
3 251 Internal communication fault on the amplifier board.

4 261 No data reception between amplifier and I/O board

5
0 321 Coil current of the sensor is outside the tolerance.

7 339 Flow buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

6

0 340

1 341

2 342

3 343 Frequency buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.4 344

5 345

6 346

7 347 Pulse buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

7

0 348

1 349

2 350

3 351 Current output:

Flow is out of range.
4 352

5 353

6 354

7 355 Frequency output:

Flow is out of range.

8

0 356

1 357

2 358
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8

3 359 Pulse output:

Flow is out of range.
4 360

5 361

6 362

10 7 401 Measuring tube partially filled or empty

11

2 461
EPD calibration not possible because the fluid's conductivity is either too low or too 

high.

4 463
The EPD calibration values for empty pipe and full pipe are identical, and therefore 

incorrect.

12
1 474 Maximum flow value entered is overshot

7 501 Amplifier software version is loaded. Currently no other commands are possible.

13 0 502 Upload/download of device files. Currently no other commands are possible.

14
3 601 Positive zero return active

7 611 Simulation current output active

15

0 612

1 613

2 614

3 621 Simulation frequency output active

4 622

5 623

6 624

7 631 Simulation pulse output active

16

0 632

1 633

2 634

3 641 Simulation status output active

4 642

5 643

6 644

17 7 671 Simulation of the status input active

18

0 672

1 673

2 674

3 691 Simulation of response to error (outputs) active

4 692 Simulation of volume flow active

Byte Bit Error No. Short error description
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6 Commissioning

6.1 Function check

Make sure that all final checks have been completed before you start up your measuring point:

• Checklist for "Post-installation check" ä 43

• Checklist for "Post-connection check" ä 57

6.2 Switching on the measuring device

Once the connection checks have been successfully completed, it is time to switch on the power 

supply. The device is now operational. The measuring device performs a number of post switch-on 

self-tests. As this procedure progresses the following sequence of messages appears on the local 

display:

Normal measuring mode commences as soon as start-up completes. 

Various measured-value and/or status variables (HOME position) appear on the display.

! Note! 

If start-up fails, an error message indicating the cause is displayed.

PROMAG 50

STARTUP. . .
Start-up message

Æ

DEVICE SOFTWARE

V XX.XX.XX
Current software version

Æ

SYSTEM OK

OPERATION
Beginning of normal measuring mode

Æ
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6.3 Quick Setup

In the case of measuring devices without a local display, the individual parameters and functions 

must be configured via the operating program, e.g. FieldCare. 

If the measuring device is equipped with a local display, all the important device parameters for 

standard operation, as well as additional functions, can be configured quickly and easily by means 

of the following Quick Setup menu.

6.3.1 "Commissioning" Quick Setup menu

This Quick Setup menu guides you systematically through the setup procedure for all the major 

device functions that have to be configured for standard measuring operation.

A0005413-EN

Fig. 50: "QUICK SETUP COMMISSIONING" menu for the rapid configuration of important device functions

++ +E EEsc

E+-

XXX.XXX.XX

HOME-POSITION

QS
Commission

Language

Defaults

Quick Setup

Unit
Volume flow

Measuring
Mode

Frequency Pulse

Current Output Freq.-/ Pulse Output Quit

Assign
Current

Assign
Frequency

Assign
Pulse

Current
Span

Value
20 mA

Time
Constant

Time
Constant

Failsafe
Mode

Failsafe
Mode

Failsafe
Mode

Operation
Mode

End Value
Freq.

Value
f max

Pulse
Value

Pulse
Width

Output
Signal

Output
Signal

Automatic parameterization
of the display

Quit Quick Setup
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6.4 Configuration

6.4.1 Current output: active/passive

The current output is configured as "active" or "passive" by means of various jumpers on the I/O 

board.

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

1. Switch off power supply.

2. Remove the I/O board  ä 87

3. Position the jumper å 51

" Caution! 

Risk of destroying the measuring device. Set the jumpers exactly as shown in the graphic. Pay 

strict attention to the position of the jumpers as indicated in the graphic.

4. Installation of the I/O board is the reverse of the removal procedure.

A0001044

Fig. 51: Configuring current outputs using jumpers (I/O board)

1 Active current output (factory setting)
2 Passive current output

1

2
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6.5 Adjustment

6.5.1 Empty-pipe/full-pipe adjustment

Flow cannot be measured correctly unless the measuring tube is completely full. 

This status can be permanently monitored using the Empty Pipe Detection:

• EPD = Empty Pipe Detection (with the help of an EPD electrode) 

• OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring 

electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable 

for using EPD). 

" Caution! 

Detailed information on the empty-pipe/full-pipe adjustment procedure can be found in the 

"Description of Device Functions" manual:

• EPD/OED ADJUSTMENT  (carrying out the adjustment).

• EPD (switching on and off EPD/OED).

• EPD RESPONSE TIME  (input of the response time for EPD/OED).

! Note! 

• The EPD function is not available unless the sensor is fitted with an EPD electrode.

• The devices are already calibrated at the factory with water (approx. 500 S/cm). 

If the fluid conductivity differs from this reference, empty-pipe/full-pipe adjustment has to be 

performed again on site.

• The default setting for EPD when the devices are delivered is OFF; the function has to be activated 

if required.

• The EPD process error can be output by means of the configurable relay output.

Performing empty-pipe and full-pipe adjustment (EPD)

1. Select the appropriate function in the function matrix: 

HOME  F  R PROCESS PARAMETER  F  R EPD ADJUSTMENT

2. Empty the piping:

– The wall of the measuring tube should still be wet with fluid during EPD empty pipe 

adjustment

– The wall of the measuring tube/the measuring electrodes should no longer be wet with 

fluid during OED empty pipe adjustment 

3. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and 

press  F to confirm.

4. After empty-pipe adjustment, fill the piping with fluid.

5. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press F 

to confirm.

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing F.

7. Switch on empty pipe detection in the EPD function:

– EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and press F to confirm

– OED empty pipe adjustment: Select OED and confirm with F.

" Caution! 

The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display:

– FULL = EMPTY

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 

must repeat empty-pipe or full-pipe adjustment!

– ADJUSTMENT NOT OK

Adjustment is not possible because the fluid’s conductivity is out of range.
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6.6 Data storage device (HistoROM)

At Endress+Hauser, the term HistoROM refers to various types of data storage modules on which 

process and measuring device data are stored. It is possible to plug these modules into other devices 

to copy device configurations from one device to another, for example.

6.6.1 HistoROM/S-DAT (sensor-DAT)

The S-DAT is an exchangeable data storage device in which all sensor relevant parameters are 

stored, i.e., diameter, serial number, calibration factor, zero point.
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7 Maintenance

No special maintenance work is required.

7.1 Exterior cleaning

When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 

surface of the housing and the seals.

7.2 Seals

The seals of the Promag H sensor must be replaced periodically, particularly in the case of gasket 

seals (aseptic version). 

The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 

and the fluid temperature.

Replacement seals (accessories) ä 76.
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8 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor. Your Endress+Hauser service organization can provide detailed 

information on the specific order codes on request.

8.1 Device-specific accessories

8.2 Measuring principle-specific accessories

Accessory Description Order code

Proline Promag 50 

transmitter

Transmitter for replacement or storage. Use the order code to 

define the following specifications:

• Approvals

• Degree of protection/version

• Cable for remote version

• Cable entry

• Display/power supply/operation

• Software

• Outputs/inputs

50XXX – XXXXX******

Accessory Description Order code

Mounting set for 

Promag 50 transmitter

Mounting set for the transmitter (remote version). Suitable for:

• Wall mounting

• Pipe mounting

• Panel-mounted installation

Mounting set for aluminum field housing. Suitable for:

• Pipe mounting

DK5WM – *

Wall-mounting kit for 

Promag H

Wall-mounting kit for the Promag H sensor. DK5HM – **

Cable for remote version Coil and signal cables, various lengths. DK5CA – **

Mounting kit for 

Promag D, wafer version

Mounting kit consisting of:

• Mounting bolts

• Nuts incl. washers

• Flange seals

• Centering sleeves (if required for the flange)

DKD** – **

Set of seals for Promag D Set of seals consisting of two flange seals. DK5DD – ***

Mounting kit for 

Promag H

Mounting kit consisting of:

• 2 process connections

• Threaded fasteners

• Seals

DKH** – ****

Set of seals for Promag H For regular replacement of the seals of the Promag H sensor. DK5HS – ***

Welding jig for 

Promag H

Weld nipple as process connection:

welding jig for installation in pipe.

DK5HW – ***

Adapter connection for 

Promag A, H

Adapter connections for installing a Promag 10 H instead of a 

Promag 30/33 A or Promag 30/33 H DN 25.

DK5HA – *****

Ground rings for

Promag H

Ground rings for potential equalization. DK5HR – ***

Ground cable for

Promag L, W, P

Ground cable for potential equalization. DK5GC – ***

Ground disk for 

Promag L, W, P

Ground disk for potential equalization. DK5GD – * * ***
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8.3 Communication-specific accessories

Process display 

RIA45

Multifunctional 1-channel display unit:

• Universal input

• Transmitter power supply

• Limit relay

• Analog output

RIA45 – ******

Process display 

RIA251

Digital display device for looping into the 4 to 20 mA current loop. RIA251 – **

Field display unit 

RIA16

Digital field display device for looping into the 4 to 20 mA current 

loop.

RIA16 – ***

Application Manager 

RMM621

Electronic recording, display, balancing, control, saving and event 

and alarm monitoring of analog and digital input signals. Values 

and conditions determined are output by means of analog and 

digital output signals. Remote transmission of alarms, input values 

and calculated values using a PSTN or GSM modem.

RMM621 – 

**********

Accessory Description Order code

HART Communicator 

Field Xpert SFX 100

Handheld terminal for remote configuration and for obtaining 

measured values via the HART current output (4 to 20 mA) and 

FOUNDATION Fieldbus. 

Contact your Endress+Hauser representative for more information.

SFX100 – *******

Fieldgate FXA320 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• 2-channel analog input (4 to 20 mA)

• 4 binary inputs with event counter function and frequency 

measurement

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values.

FXA320 – *****

Fieldgate FXA520 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• Web server for remote monitoring of up to 30 measuring points

• Intrinsically safe version [EEx ia]IIC for applications in hazardous 

areas

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values

• Remote diagnosis and remote configuration of connected HART 

devices

FXA520 – ****

FXA195 The Commubox FXA195 connects intrinsically safe Smart 

transmitters with HART protocol to the USB port of a personal 

computer. This makes the remote operation of the transmitters 

possible with the aid of configuration programs (e.g. FieldCare). 

Power is supplied to the Commubox by means of the USB port

FXA195 – *

Accessory Description Order code
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8.4 Service-specific accessories

Accessory Description Order code

Applicator Software for selecting and planning flowmeters. The Applicator 

software can be downloaded from the Internet or ordered on 

CD-ROM for installation on a local PC. 

Contact your Endress+Hauser representative for more information.

DXA80 – *

Fieldcheck Tester/simulator for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can 

be imported into a database, printed out and used for official 

certification. 

Contact your Endress+Hauser representative for more information.

50098801

FieldCare FieldCare is Endress+Hauser's FDT-based asset management tool. 

It can configure all intelligent field units in your system and helps 

you manage them. By using status information, it is also a simple 

but effective way of checking their status and condition.

See the product page on 

the Endress+Hauser 

Web site:

www.endress.com

Memograph M graphic 

display recorder

The Memograph M graphic display recorder provides information 

on all the relevant process variables. Measured values are recorded 

correctly, limit values are monitored and measuring points 

analyzed. The data are stored in the 256 MB internal memory and 

also on a DSD card or USB stick. 

Memograph M boasts a modular design, intuitive operation and a 

comprehensive security concept. The ReadWin® 2000 PC 

software is part of the standard package and is used for configuring, 

visualizing and archiving the data captured. 

The mathematics channels which are optionally available enable 

continuous monitoring of specific power consumption, boiler 

efficiency and other parameters which are important for efficient 

energy management. 

RSG40 – 

************

FXA193 Service interface from the device to the PC for operation via 

FieldCare.

FXA193 – *
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9 Troubleshooting

9.1 Troubleshooting instructions

Always start troubleshooting with the checklist below if faults occur after start-up or during 

operation. The routine takes you directly to the cause of the problem and the appropriate remedial 

measures.

Check the display

No display visible and no 

output signals present.

1. Check the supply voltage terminals 1, 2

2. Check the power line fuse ä 91

85 to 260 V AC: 0.8 A slow-blow / 250 V

20 to 55 V AC / 16 to 62 V DC: 2 A slow-blow / 250 V

3. Measuring electronics defective order spare parts ä 86

No display visible, but 

output signals are 

present.

1. Check whether the ribbon-cable connector of the display module is correctly 

plugged into the amplifier board ä 87

2. Display module defective order spare parts ä 86

3. Measuring electronics defective order spare parts ä 86

Display texts are in a 

foreign language.

Switch off power supply. Press and hold down both the OS buttons and switch on the 

measuring device. The display text will appear in English (default) and is displayed at 

maximum contrast.

Measured value 

indicated, but no signal at 

the current or pulse 

output.

Electronics board defective order spare parts ä 86

Error messages on display

Errors which occur during commissioning or measuring operation are displayed immediately. 

Error messages consist of a variety of icons: the meanings of these icons are as follows (example):

– Error type: S = system error, P = process error

– Error message type: $ = fault message, ! = notice message

– EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty

– 03:00:05 = duration of error occurrence (in hours, minutes and seconds)

– #401 = error number

" Caution! 

• See the information on ä 61!

• The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 

message only.

Error number:

No. 001 – 399

No. 501 – 699

System error (device error) has occurred ä 80

Error number:

No. 401 - 499

Process error (application error) has occurred ä 82

Other error (without error message)

Some other error has 

occurred.

Diagnosis and rectification ä 83
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9.2 System error messages

Serious system errors are always recognized by the device as "Fault message", and are shown as a 

lightning flash ( $) on the display. Fault messages immediately affect the outputs.

" Caution! 

In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 

The necessary procedures on ä 6 must be carried out before you return a flowmeter to 

Endress+Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will 

find a master copy of this form at the back of this manual.

! Note! 

Also observe the information on ä 61.

No. Error message / Type Cause Remedy (spare part ä 86)

S = System error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

No. # 0xx   Hardware error

001 S: CRITICAL FAILURE

$: # 001

Serious device error Replace the amplifier board.

011 S: AMP HW EEPROM

$: # 011

Amplifier:

Defective EEPROM

Replace the amplifier board.

012 S: AMP SW EEPROM

$: # 012

Amplifier: 

Error accessing EEPROM data

The EEPROM data blocks in which an error has occurred are 

displayed in the TROUBLESHOOTING function.

Press Enter to acknowledge the errors in question; default values 

are automatically inserted instead of the errored parameter values.

! Note! 

The measuring device has to be restarted if an error has occurred 

in a totalizer block (see error No. 111 / CHECKSUM TOTAL).

031 S: SENSOR HW DAT

$: # 031

1. S-DAT is not plugged into the amplifier board 

correctly (or is missing).

2. S-DAT is defective.

1. Check whether the S-DAT is correctly plugged into the 

amplifier board. 

2. Replace the S-DAT if it is defective.

Check that the new replacement DAT is compatible with the 

measuring electronics.

Check the:

- Spare part set number

- Hardware revision code

3. Replace measuring electronics boards if necessary. 

4. Plug the S-DAT into the amplifier board. 

032 S: SENSOR SW DAT

$: # 032

No. # 1xx   Software error

101 S: GAIN ERROR AMP

$: # 101

Gain deviation compared to reference gain > 25%. Replace the amplifier board.

111 S: CHECKSUM TOTAL

$: # 111

Totalizer checksum error. 1. Restart the measuring device.

2. Replace the amplifier board if necessary.

121 S: A / C COMPATIB.

!: # 121

Due to different software versions, I/O board and 

amplifier board are only partially compatible (possibly 

restricted functionality).

! Note! 

– This message is only listed in the error history.

– Nothing is shown on the display.

Module with lower software version has either to be updated by 

FieldCare with the required software version or the module has to 

be replaced.
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No. # 2xx   Error in DAT / no communication

251 S: COMMUNICATION I/O 

$: # 251

Internal communication fault on the amplifier board. Replace the amplifier board.

261 S: COMMUNICATION I/O 

$: # 261

No data reception between amplifier and I/O board or 

faulty internal data transfer.

Check the BUS contacts.

No. # 3xx   System limits exceeded

321 S: TOL. COIL CURR.

$: # 321

Sensor:

Coil current is out of tolerance.
# Warning! 

Switch off power supply before manipulating the coil current 

cable, coil current cable connector or measuring electronics 

boards!

Remote version:

1. Check wiring of terminals 41/42 ä 44

2. Check coil current cable connector.

Compact and remote version:

Replace measuring electronics boards if necessary 

339

 to 

342

S: STACK CUR OUT n

!: # 339 to 342

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

343

 to 

346

S: STACK FREQ. OUT n

!: # 343 to 346

347

 to 

350

S: STACK PULSE OUT n

!: # 343 to 346

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Increase the setting for pulse weighting

2. Increase the max. pulse frequency if the totalizer can handle 

a higher number of pulses.

3. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

351

 to 

354

S: CURRENT RANGE n

!: # 351 to 354

Current output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

355

 to 

358

S: FREQ. RANGE n

!: # 355 to 358

Frequency output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

359

 to 

362

S: PULSE RANGE

!: # 359 to 362

Pulse output:

the pulse output frequency is out of range.

1. Increase the setting for pulse weighting

2. When selecting the pulse width, choose a value that can still 

be processed by a connected counter (e.g. mechanical 

counter, PLC etc.).

Determine the pulse width:
– Variant 1: Enter the minimum duration that a pulse must 

be present at the connected counter to ensure its 

registration.

– Variant 2: Enter the maximum (pulse) frequency as the 

half "reciprocal value" that a pulse must be present at the 

connected counter to ensure its registration.

Example:

The maximum input frequency of the connected counter is 

10 Hz. The pulse width to be entered is:

a0004437

3. Reduce flow.

No. Error message / Type Cause Remedy (spare part ä 86)

1

2.10 Hz
= 50 ms

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 290 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1634 of 2457



Troubleshooting Promag 50

82 Endress+Hauser

9.3 Process error messages

! Note! 

Also observe the information on ä 61.

No. # 5xx   Application error

501 S: SW.-UPDATE ACT.

!: # 501

New amplifier or communication (I/O module) 

software version is loaded. 

Currently no other functions are possible.

Wait until the procedure is finished. 

The device will restart automatically.

502 S: UP-/DOWNLOAD ACT

!: # 502

Uploading or downloading the device data via operating 

program. 

Currently no other functions are possible.

Wait until the procedure is finished.

No. # 6xx   Simulation mode active

601 S: POS. ZERO-RETURN

!: # 601

Positive zero return active

" Caution! 

This message has the highest display priority!

Switch off positive zero return

611

 to 

614

S: SIM. CURR. OUT. n

!: # 611 to 614

Simulation current output active

621

 to 

624

S: SIM. FREQ. OUT. n

!: # 621 to 624

Simulation frequency output active Switch off simulation

631

 to 

634

S: SIM. PULSE n

!: # 631 to 634

Simulation pulse output active Switch off simulation

641

 to 

644

S: SIM. STAT. OUT n

!: # 641 to 644

Simulation status output active Switch off simulation

671

 to 

674

S: SIM. STATUS IN n

!: # 671 to 674

Simulation status input active Switch off simulation

691 S: SIM. FAILSAFE

!: # 691

Simulation of response to error (outputs) active Switch off simulation

692 S: SIM. MEASURAND

!: # 692

Simulation of a measured variable active (e.g. mass 

flow).

Switch off simulation

698 S: DEV. TEST ACT.

!: # 698

The measuring device is being checked on site via the 

test and simulation device.

–

No. Error message / Type Cause Remedy (spare part ä 86)

No. Error message / Type Cause Remedy (spare part ä 86)

P = Process error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

401 EMPTY PIPE

$: # 401

Measuring tube partially filled or empty 1. Check the process conditions of the plant

2. Fill the measuring tube

461 ADJ. NOT OK

!: # 461

EPD calibration not possible because the fluid's 

conductivity is either too low or too high.

The EPD function cannot be used with fluids of this nature.

463 FULL = EMPTY

$: # 463

The EPD calibration values for empty pipe and full pipe 

are identical, therefore incorrect.

Repeat calibration, making sure procedure is correct ä 73.
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9.4 Process errors without messages

Symptoms Rectification

Remark: You may have to change or correct certain settings in functions in the function matrix in order to rectify the fault.

Flow values are negative, even though 

the fluid is flowing forwards through 

the pipe.

1. Remote version:

– Switch off the power supply and check the wiring ä 44

– If necessary, reverse the connections at terminals 41 and 42

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function accordingly

Measured-value reading fluctuates 

even though flow is steady.

1. Check grounding and potential equalization ä 53

2. Check the fluid for presence of gas bubbles.

3. In the "SYSTEM DAMPING" function  increase the value

Measured-value reading shown on 

display, even though the fluid is at a 

standstill and the measuring tube is full.

1. Check grounding and potential equalization ä 53

2. Check the fluid for presence of gas bubbles.

3. Activate the "LOW FLOW CUTOFF" function, i.e. enter or increase the value for the switching point.

Measured-value reading on display, 

even though measuring tube is empty.

1. Perform empty-pipe/full-pipe adjustment and then switch on Empty Pipe detection ä 73

2. Remote version: Check the terminals of the EPD cable ä 44

3. Fill the measuring tube.

The current output signal is always 4 

mA, irrespective of the flow signal at 

any given time.

1. Select the "BUS ADDRESS" function and change the setting to "0".

2. Value for creepage too high. Reduce the value in the "LOW FLOW CUTOFF" function.

The fault cannot be rectified or some 

other fault not described above has 

arisen.

In these instances, please contact your 

Endress+Hauser service organization.

The following options are available for tackling problems of this nature:

Request the services of an Endress+Hauser service technician

If you contact our service organization to have a service technician sent out, please be ready to quote the following 

information:

– Brief description of the fault

– Nameplate specifications ( ä 7): order code, serial number

Returning devices to Endress+Hauser

The necessary procedures ( ä 6) must be carried out before you return a flowmeter requiring repair or calibration to 

Endress+Hauser.

Always enclose a duly completed "Declaration of Conformity" form with the flowmeter. You will find a master copy of 

this form at the back of this manual.

Replace transmitter electronics

Components in the measuring electronics defective order spare parts ä 86
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9.5 Response of outputs to errors

! Note! 

The failsafe mode of totalizers, current, pulse and frequency outputs can be customized by means 

of various functions in the function matrix. You will find detailed information on these procedures 

in the "Description of Device Functions" manual.

You can use positive zero return to set the signals of the current, pulse and status outputs to their 

fallback value, for example when measuring has to be interrupted while a pipe is being cleaned. This 

function takes priority over all other device functions: simulations, for example, are suppressed.

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated

" Caution! 

System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. See the 

information on ä 64

Current output MINIMUM VALUE

0–20 mA  0 mA

4–20 mA  2 mA

4–20 mA HART  2 mA

4–20 mA NAMUR 3.5 mA

4–20 mA HART NAMUR 3.5 mA

4–20 mA US  3.75 mA

4–20 mA HART US  3,75 mA

0–20 mA (25 mA)  0 mA

4–20 mA (25 mA)  2 mA

4–20 mA (25 mA) HART  2 mA

MAXIMUM VALUE

0–20 mA  22 mA

4–20 mA  22 mA

4–20 mA HART  22 mA

4–20 mA NAMUR 22.6 mA

4–20 mA HART NAMUR 22.6 mA

4–20 mA US  22.6 mA

4–20 mA HART US  22.6 mA

0–20 mA (25 mA)  25 mA

4–20 mA (25 mA)  25 mA

4–20 mA (25 mA) HART  25 mA

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Output signal corresponds to 

"zero flow"

Pulse output MIN/MAX VALUE  FALLBACK VALUE

Signal output   no pulses

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Fault is ignored, i.e. normal measured-value output on the basis of 

ongoing flow measurement.

Output signal corresponds to 

"zero flow"
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Frequency 

output

FALLBACK VALUE
Signal output   0 Hz

Output signal corresponds to 

"zero flow"

FAILSAFE LEVEL
Output of the frequency specified in the FALÌLSAFE VALUE 

function.

HOLD VALUE
Measured value display on the basis of the

last saved value preceding occurrence of the fault.

ACTUAL VALUE
Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Totalizer STOP
The totalizers are paused until the error is rectified.

Totalizer stops

ACTUAL VALUE
The fault is ignored. The totalizer continues to count in accordance 

with the current flow value.

HOLD VALUE
The totalizer continues to count the flow in accordance with the 

last valid flow value (before the error occurred).

Status output In the event of a fault or power supply failure: 

Status output  non-conductive

No effect on status output

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated
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9.6 Spare parts

Detailed troubleshooting instructions are provided in the previous sections ä 79

The measuring device, moreover, provides additional support in the form of continuous self-

diagnosis and error messages.

Fault rectification can entail replacing defective components with tested spare parts. The illustration 

below shows the available scope of spare parts.

! Note! 

You can order spare parts directly from your Endress+Hauser service organization by providing the 

serial number printed on the transmitter's nameplate ä 7

Spare parts are shipped as sets comprising the following parts:

• Spare part

• Additional parts, small items (threaded fasteners, etc.)

• Mounting instructions

• Packaging

A0009764

Fig. 52: Spare parts for Promag 50 transmitter (field and wall-mounted housings)

1 Power unit board (85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC)
2 Amplifier board
3 I/O board (COM module)
4 HistoROM / S-DAT (sensor data memory)
5 Display module

1

2

4

5

3
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9.6.1 Removing and installing printed circuit boards

Field housing: removing and installing printed circuit boards å 53

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Unscrew cover of the electronics compartment from the transmitter housing.

3. Remove the local display (1) as follows:

– Press in the latches (1.1) at the side and remove the display module.

– Disconnect the ribbon cable (1.2) of the display module from the amplifier board.

4. Remove the screws and remove the cover (2) from the electronics compartment.

5. Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and 

pull the board clear of its holder.

6. Remove amplifier board (5):

– Disconnect the plug of the electrode signal cable (5.1) including S-DAT (5.3) from the board.

– Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from 

the board, i.e. without moving it to and fro.

– Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its 

holder.

7. Installation is the reverse of the removal procedure.
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A0002657

Fig. 53: Field housing: removing and installing printed circuit boards

1 Local display
1.1 Latch
1.2 Ribbon cable (display module)
2 Screws of electronics compartment cover
3 Aperture for installing/removing boards
4 Power supply board
5 Amplifier board
5.1 Electrode signal cable (sensor)
5.2 Coil current cable (sensor)
5.3 Histo-ROM / S-DAT (sensor data memory)
6 I/O board

4

5

6

3

2

1

1.2

5.1

5.3

5.2

1.1

3

3
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Wall-mount housing: removing and installing printed circuit boards å 54

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the 

electronics module (2).

3. Then push up electronics module and pull it as far as possible out of the wall-mounted housing.

4. Disconnect the following cable plugs from amplifier board (7):

– Electrode signal cable plug (7.1) including S-DAT (7.3).

– Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable 

and gently disconnect the plug from the board, i.e. without moving it to and fro.

– Ribbon cable plug (3) of the display module.

5. Remove the screws and remove the cover (4) from the electronics compartment.

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose 

and pull the board clear of its holder.

7. Installation is the reverse of the removal procedure.
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A0005409

Fig. 54: Wall-mount housing: removing and installing printed circuit boards

1 Housing cover
2 Electronics module
3 Ribbon cable (display module)
4 Cover of electronics compartment (3 screws)
5 Aperture for installing/removing boards
6 Power supply board
7 Amplifier board
7.1 Electrode signal cable (sensor)
7.2 Coil current cable (sensor)
7.3 Histo-ROM / S-DAT (sensor data memory)
8 I/O board

6

7

8

5

5

3 4

7.1

7.3

7.2

1

2

3

5
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9.6.2 Replacing the device fuse

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

The main fuse is on the power supply board ( å 55).

The procedure for replacing the fuse is as follows:

1. Switch off power supply.

2. Remove the power supply board: field housing ä 87, wall-mount housing ä 89 

3. Remove cap (1) and replace the device fuse (2).

Use only fuses of the following type:

– Power supply 20 to 55 V AC / 16 to 62 V DC 2.0 A slow-blow / 250 V; 

5.2 × 20 mm

– Power supply 85 to 260 V AC 0.8 A slow-blow / 250 V; 5.2 × 20 mm

– Ex-rated devices see the Ex documentation.

4. Installation is the reverse of the removal procedure.

" Caution! 

Use only original Endress+Hauser parts.

a0001148

Fig. 55: Replacing the device fuse on the power supply board

1 Protective cap
2 Device fuse

1

2
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9.6.3 Replacing the exchangeable electrode 

The Promag W sensor (DN 350 to 2000; 14" to 78") is available with exchangeable measuring 

electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned 

under process conditions.

a0004447

Fig. 56: Apparatus for replacing exchangeable measuring electrodes

View A = DN 1200 to 2000 (48" to 78")

View B = DN 350 to 1050 (14" to 42")

1 Allen screw
2 Handle
3 Electrode cable
4 Knurled nut (locknut)
5 Measuring electrode
6 Stop cock (ball valve)
7 Retaining cylinder
8 Locking pin (for handle)
9 Ball-valve housing
10 Seal (retaining cylinder)
11 Coil spring

A

3 2
1

4

8 7

11

1

6

10

9

5

B
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Removing the electrode Installing the electrode

1 Loosen Allen screw (1) and remove the cover. 1 Insert new electrode (5) into retaining cylinder (7) 

from below. Make sure that the seals at the tip of the 

electrode are clean.

2 Remove electrode cable (3) secured to handle (2). 2 Mount handle (2) on the electrode and insert 

locking pin (8) to secure it in position.

" Caution! 

Make sure that coil spring (11) is inserted. This is 

essential to ensure correct electrical contact and 

correct measuring signals.

3 Loosen knurled nut (4) by hand. 

This knurled nut acts as a locknut.

3 Pull the electrode back until the tip of the electrode 

no longer protrudes from retaining cylinder (7).

4 Remove electrode (5) by turning handle (2). The 

electrode can now be pulled out of retaining cylinder 

(7) as far as a defined stop.

# Warning! 

Risk of injury. 

Under process conditions (pressure in the piping 

system) the electrode can recoil suddenly against its 

stop. Apply counter-pressure while releasing the 

electrode.

4 Screw the retaining cylinder (7) onto ball-valve 

housing (9) and tighten it by hand. 

Seal (10) on the cylinder must be correctly seated 

and clean.

! Note! 

Make sure that the rubber hoses on retaining 

cylinder (7) and stop cock (6) are of the same color 

(red or blue).

5 Close stop cock (6) after pulling out the electrode as 

far as it will go.

# Warning! 

Do not subsequently open the stop cock, in order to 

prevent fluid escaping.

5 Open stop cock (6) and turn handle (2) to screw the 

electrode all the way into the retaining cylinder.

6 Remove the electrode complete with retaining 

cylinder (7).

6 Screw knurled nut (4) onto the retaining cylinder. 

This firmly locates the electrode in position.

7 Remove handle (2) from electrode (5) by pressing 

out locking pin (8). Take care not to lose coil spring 

(11).

7 Use the Allen screw to secure electrode cable (3) to 

handle (2).

" Caution! 

Make sure that the machine screw securing the 

electrode cable is firmly tightened. This is essential 

to ensure correct electrical contact and correct 

measuring signals.

8 Remove the old electrode and insert the new 

electrode. 

Replacement electrodes can be ordered separately 

from Endress+Hauser.

8 Reinstall the cover and tighten Allen screw (a).
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9.7 Return

" Caution! 

Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused through 

plastic.

Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged 

to the owner-operator.

The following steps must be taken before returning a flow measuring device to Endress+Hauser, 

e.g. for repair or calibration:

• Always enclose a duly completed "Declaration of contamination" form. Only then can 

Endress+Hauser transport, examine and repair a returned device.

• Enclose special handling instructions if necessary, for example a safety data sheet as per EC 

REACH Regulation No. 1907/2006.

• Remove all residues. Pay special attention to the grooves for seals and crevices which could 

contain residues. This is particularly important if the substance is hazardous to health, e.g. 

flammable, toxic, caustic, carcinogenic, etc.

! Note! 

You will find a preprinted "Declaration of contamination" form at the back of these Operating 

Instructions. 

9.8 Disposal

Observe the regulations applicable in your country!

9.9 Software history

Date Software version Changes to software Operating 

Instructions

11.2009 Amplifier:

V 2.03.XX

Introduction of Calf history 71106181 / 12.09

71105332 / 11.09

06.2009 Amplifier:

V 2.02.XX

Introduction of Promag L 71095684 / 06.09

03.2009 Amplifier:

V 2.02.XX

Introduction of Promag D

Introduction of new nominal diameter

71088677 / 03.09

11.2004 Amplifier:

1.06.01

Communication module:

1.04.00

Software update relevant only for production 50097089 / 10.03

10.2003 Amplifier:

1.06.00

Communication module:

1.03.00

Software expansion:

• Language groups

• Flow direction pulse output selectable

New functionalities:

• Second Totalizer

• Adjustable backlight (display)

• Operation hours counter

• Simulation function for pulse output

• Counter for access code

• Reset function (fault history)

• Up-/download with FieldTool

50097089 / 10.03

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 303 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1647 of 2457



Promag 50 Troubleshooting

Endress+Hauser 95

! Note! 

Uploads or downloads between the individual software versions are only possible with a special 

service software.

08.2003 Communication module:

1.02.01

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• Failsafe mode function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.03

08.2002 Amplifier:

1.04.00

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• EPD (new mode)

• Failsafe mode function

• Acknowledge fault function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.02

03.2002 Amplifier:

1.03.00

Software expansion:

• Suitability for custody transfer

measurement Promag 50/51

none

06.2001 Amplifier:

1.02.00

Communication module:

1.02.00

Software expansion:

• New functionalities:

New functionalities:

• General device functions

• "OED" software function

• "Pulse width" software function

50097089 / 06.01

09.2000 Amplifier:

1.01.01

Communication module:

1.01.00

Software expansion:

• Functional adaptations

none

08.2000 Amplifier:

1.01.00

Software expansion:

• Functional adaptations

none

04.2000 Amplifier:

1.00.00

Communication module:

1.00.00

Original software

Compatible with:

• FieldTool

• Commuwin II (version 2.05.03 and higher)

• HART Communicator DXR 275

(from OS 4.6) with Rev. 1, DD1

50097089 / 04.00

Date Software version Changes to software Operating 

Instructions
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10 Technical data

10.1 Technical data at a glance

10.1.1 Application

ä 5

10.1.2 Function and system design

Measuring principle Electromagnetic flow measurement on the basis of Faraday’s Law.

Measuring system ä 7

10.1.3 Input

Measured variable Flow velocity (proportional to induced voltage)

Measuring range Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)

• Galvanically isolated

• U = 3 to 30 V DC

• Ri = 5 k

• Can be configured for: totalizer reset, positive zero return, error message reset.

10.1.4 Output

Output signal Current output

• Galvanically isolated

• Active/passive can be selected:

– Active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

– Passive: 4 to 20 mA, supply voltage VS 18 to 30 V DC, Ri 150 )

• Time constant can be selected (0.01 to 100s)

• Full scale value adjustable

• Temperature coefficient: typ. 0.005% o.f.s./°C, resolution: 0.5 A

o.f.s. = of full scale value

Pulse/frequency output

• Galvanically isolated

• Passive: 30 V DC / 250 mA

• Open collector

• Can be configured as:

– Pulse output

Pulse value and pulse polarity can be selected, max. pulse width adjustable (0.5 to 2000 ms)

– Frequency output

Full scale frequency 2 to 1000 Hz (fmax = 1.25 Hz), on/off ratio 1:1, pulse width max. 10 s
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Signal on alarm Current output

Failsafe mode can be selected (e.g. in accordance with NAMUR Recommendation NE 43)

Pulse/frequency output

Failsafe mode can be selected

Status output

"Not conductive" in the event of fault or power supply failure

Load See "Output signal"

Switching output Status output

• Galvanically isolated

• Max. 30 V DC/250 mA

• Open collector

• Can be configured for: error messages, empty pipe detection (EPD), flow direction, limit values

Low flow cut off Low flow cut off, switch-on point can be selected as required

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other.

10.1.5 Power supply

Electrical connections ä 44

Supply voltage

(power supply)

• 85 to 260 V AC, 45 to 65 Hz

• 20 to 55 V AC, 45 to 65 Hz

• 16 to 62 V DC

Cable entry Power supply and signal cables (inputs/outputs):

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Connecting cable for remote version:

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Cable specifications ä 49

Power consumption Power consumption

• AC: <15 VA (incl. sensor)

• DC: <15 W (incl. sensor)

Switch-on current

• max. 3 A (<5 ms) for 24 V DC

• max. 8.5 A (<5 ms) for 260 V AC
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Power supply failure • Lasting min. 1 cycle frequency:

• EEPROM saves measuring system data

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, 

serial number, calibration factor, zero point etc.)

Potential equalization ä 53

10.1.6 Performance characteristics

Reference operating 

conditions

To DIN EN 29104 and VDI/VDE 2641:

• Fluid temperature: +28 °C ± 2 K

• Ambient temperature: +22 °C ± 2 K

• Warm-up period: 30 minutes

Installation:

• Inlet run >10 × DN

• Outlet run > 5 × DN

• Sensor and transmitter grounded.

• The sensor is centered in the pipe.

Maximum measured error • Current output: plus typically ± 5 A

• Pulse output: ± 0.5% o.r. ± 1 mm/s

Option: ± 0.2% o.r. ± 2 mm/s (o.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

A0005531

Fig. 57: Max. measured error in % of reading

Repeatability Max. ± 0.1% o.r. ± 0.5 mm/s (o.r. = of reading)

10.1.7 Operating conditions: Installation

Installation instructions Any orientation (vertical, horizontal), restrictions and installation instructions ä 13

Inlet and outlet run If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications 

( ä 16, å 12):

• Inlet run:  5 × DN

• Outlet run:  2 × DN
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Adapters ä 17

Length of connecting cable ä 20

10.1.8 Operating conditions: Environment

Ambient temperature range • Transmitter:

– Standard: –20 to +60 °C (–4 to +140 °F)

– Optional: –40 to +60 °C (–40 to +140 °F)

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.

• Sensor (the ambient temperatur range is dependent on the sensor type):

– Flange material carbon steel: –10 to +60 °C (+14 to +140 °F)

– Flange material stainless steel: –40 to +60 °C (–40 to +140 °F)

" Caution! 

• The permitted temperature range of the measuring tube lining may not be undershot or overshot 

( "Operating conditions: Process" "Medium temperature range"). 

• Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• The transmitter must be mounted separate from the sensor if both the ambient and fluid 

temperatures are high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors.

" Caution! 

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• A storage location must be selected where moisture does not collect in the measuring device. This 

will help prevent fungus and bacteria infestation which can damage the liner.

Degree of protection • Standard: IP 67 (NEMA 4X) for transmitter and sensor

• Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor.

Promag L only with stainless steel flanges.

Shock and vibration resistance Acceleration up to 2 g following IEC 60068-2-6

(high-temperature version: no data available)

CIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

CIP cleaning is possible:
Promag P, Promag H

CIP cleaning is not possible:
Promag D, Promag L, Promag W 

SIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

SIP cleaning is possible:
Promag H

SIP cleaning is not possible:
Promag D, Promag L, Promag W, Promag P
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Electromagnetic compatibility 

(EMC)

• As per IEC/EN 61326 and NAMUR Recommendation NE 21

• Emission: to limit value for industry EN 55011

10.1.9 Operating conditions: Process

Medium temperature range The permissible temperature depends on the lining of the measuring tube

Promag D

0 to +60 °C (+32 to +140 °F) for polyamide

Promag L

• 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 350 to 1200)

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 50 to 1200)

• –20 to +90 °C (–4 to +194 °F) for PTFE (DN 50 to 300)

Promag W

• 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 50 to 2000)

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 25 to 1200)

Promag P

Standard

• –40 to +130 °C (–40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24"), 

Restrictions see the following diagrams

• –20 to +130 °C (–4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8"), 

Restrictions see the following diagrams

• –20 to +150 °C (–4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8"), 

Restrictions see the following diagrams

Optional

High-temperature version (HT): –20 to +180 °C (–4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8")

A0002660

Abb. 58: Compact version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation
m = light gray area temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only
n = diagonal hatched area foam lining (HE) and degree of protection IP 68 = fluid temperature 
max. 130°C / 266 °F
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a0002671

Abb. 59: Remote version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation
m = light gray area temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only
n = diagonal hatched area foam lining (HE) and degree of protection IP68 = fluid temperature 
max. 130°C / 266 °F

Promag H

Sensor:

• DN 2 to 25: –20 to +150 °C (–4 to +302 °F)

• DN 40 to 100: –20 to +150 °C (–4 to +302 °F)

Seals:

• EPDM: –20 to +150 °C (–4 to +302 °F)

• Silicone: –20 to +150 °C (–4 to +302 °F)

• Viton: –20 to +150 °C (–4 to +302 °F)

• Kalrez: –20 to +150 °C (–4 to +302 °F)

Conductivity The minimum conductivity is  5 S/cm (  20 S/cm for demineralized water)

! Note! 

Note that in the case of the remote version, the requisite minimum conductivity is also influenced 

by the length of the connecting cable ä 20

Medium pressure range 

(nominal pressure)

Promag D

• EN 1092-1 (DIN 2501)

– PN 16

• ANSI B 16.5

– Class 150

• JIS B2220

– 10 K

Promag L

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350…1200)

– PN 10 (DN 50…1200)

– PN 16 (DN 50…150)

• EN 1092-1, lap joint flange, stampel plate

– PN 10 (DN 50 to 300)

HT

PTFE
m

n

PFA

0

0

0

0

-20-40

-40

20

20

40100

60140
[°F] [°C]TA

40 60 80
TF

100

100

120 140 160

200 300

180 [°C]

360 [°F]

-20

-40-40

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 310 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1654 of 2457



Technical data Promag 50

102 Endress+Hauser

• ANSI B 16.5

– Class 150 (2" to 24")

• AWWA

– Class D (28" to 48")

• AS2129

– Table E (DN 350 to 1200)

• AS4087

– PN 16 (DN 350 to1200)

Promag W

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350 to 2000)

– PN 10 (DN 200 to 2000)

– PN 16 (DN 65 to 2000)

– PN 25 (DN 200 to 1000)

– PN 40 (DN 25 to 150)

• ANSI B 16.5

– Class 150 (1" to 24")

– Class 300 (1" to 6")

• AWWA

– Class D (28" to 78")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 25 to 300)

• AS 2129

– Table E (DN 80, 100, 150 to 1200)

• AS 4087

– PN 16 (DN 80, 100, 150 to 1200)

Promag P

• EN 1092-1 (DIN 2501)

– PN 10 (DN 200 to 600)

– PN 16 (DN 65 to 600)

– PN 25 (DN 200 to 600)

– PN 40 (DN 15 to 150)

• ANSI B 16.5

– Class 150 (½" to 24")

– Class 300 (½" to 6")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 15 to 300)

• AS 2129

– Table E (DN 25, 50)

• AS 4087

– PN 16 (DN 50)

Promag H

The permissible nominal pressure depends on the process connection and the seal:

• 40 bar  flange, weld nipple (with O-ring seal)

• 16 bar  all other process connections
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Pressure tightness Promag D

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of 60 °C ( 140 °F)

Promag L (Measuring tube lining: Polyurethane, Hard rubber)

Promag L
Measuring tube lining: PTFE

Promag W

Promag P 
Measuring tube lining: PFA

Promag L

Nominal diameter

Measuring 

tube lining

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid 

temperatures

[mm] [inch]

25 °C 50 °C 80° C

77 °F 122 °F 176° F

50 to 1200 2 to 48" Polyurethane 0 0 -

350 to 1200 14 to 48" Hard rubber 0 0 0

Promag L

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 90 °C

77 °F 194 °F

 [mbar] [psi]  [mbar] [psi]

50 2" 0 0 0 0

65 - 0 0 40 0.58

80 3" 0 0 40 0.58

100 4" 0 0 135 1.96

125 - 135 1.96 240 3.48

150 6" 135 1.96 240 3.48

200 8" 200 2.90 290 4.21

250 10" 330 4.79 400 5.80

300 12" 400 5.80 500 7.25

Promag W

Nominal diameter

Measuring 

tube lining

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 50 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 122 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 to 1200 1 to 48" Polyurethane 0 0 - - - - -

50 to 2000 2 to 78" Hard rubber 0 0 0 - - - -

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 1" 0 0 0 0 0 0

32 - 0 0 0 0 0 0

40 1 ½" 0 0 0 0 0 0

50 2" 0 0 0 0 0 0

65 - 0 * 0 0 0 0

80 3" 0 * 0 0 0 0
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Promag P 
Measuring tube lining: PTFE

Promag H (Measuring tube lining: PFA)

Limiting flow ä 18

Pressure loss • No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H: 

only DN 8 and larger).

• Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters" 

ä 17)

100 4" 0 * 0 0 0 0

125 - 0 * 0 0 0 0

150 6" 0 * 0 0 0 0

200 8" 0 * 0 0 0 0

* No value can be quoted.

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

 [mbar] [psi]  [mbar] [psi]  [mbar] [psi]

15 ½" 0 0 0 0 0 100 1.45 – –

25 1" 0 0 0 0 0 100 1.45 – –

32 - 0 0 0 0 0 100 1.45 – –

40 1 ½" 0 0 0 0 0 100 1.45 – –

50 2" 0 0 0 0 0 100 1.45 – –

65 - 0 0 * 40 0.58 130 1.89 – –

80 3" 0 0 * 40 0.58 130 1.89 – –

100 4" 0 0 * 135 1.96 170 2.47 – –

125 - 135 1.96 * 240 3.48 385 5.58 – –

150 6" 135 1.96 * 240 3.48 385 5.58 – –

200 8" 200 2.90 * 290 4.21 410 5.95 – –

250 10" 330 4.79 * 400 5.80 530 7.69 – –

300 12" 400 5.80 * 500 7.25 630 9.14 – –

350 14" 470 6.82 * 600 8.70 730 10.59 – –

400 16" 540 7.83 * 670 9.72 800 11.60 – –

450 18" Partial vacuum is impermissible!

500 20"

600 24"

* No value can be quoted.

Promag H

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

2 to 100 1/12 to 4" 0 0 0 0 0 0

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F
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10.1.10 Mechanical construction

Design, dimensions The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on ä 116.

Weight (SI units) Promag D

Promag L compact version (lap joint flanges / welded flanges DN >350) 

Weight data of Promag D in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 4.5 2.5 6.0

40 1 ½" 5.1 3.1 6.0

50 2" 5.9 3.9 6.0

65 2 ½" 6.7 4.7 6.0

80 3" 7.7 5.7 6.0

100 4" 10.4 8.4 6.0

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material)

Weight data of Promag L in kg

Nominal diameter Compact version

(including transmitter)

[mm] [inch] EN (DIN) EN (DIN) ANSI / AWWA AS

50 2"

P
N

 1
6

10.6

P
N

 6

–
A

N
S
I 

/
 C

la
ss

 1
5

0
10.6

P
N

 1
6

. 
T

ab
el

le
 E

–

65 2 ½" 12.0 – – –

80 3" 14.0 – 14.0 –

100 4" 16.0 – 16.0 –

125 5" 21.5 – – –

150 6" 25.5 – 25.5 –

200 8"

P
N

 1
0

45 – 45 –

250 10" 65 – 65 –

300 12" 70 – 70 –

350 14" 90 79 139 101

375 15" – – – 107

400 16" 106 91 170 122

450 18" 114 101 193 135/145*

500 20" 134 116 230 184

600 24" 157 157 304 262

700 28" 248 200

A
W

W
A

 /
 C

la
ss

 D

277 354

750 30" – – 329 441

800 32" 322 248 396 501

900 36" 402 316 482 698

1000 40" 475 366 601 769

42" – – 684 –

1200 48" 724 537 914 1227

Transmitter Promag (compact version): 3,4 kg

(Weight data valid without packaging material)

* DN 450 AS Tab E
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Promag L remote version (lap joint flanges / welded flanges DN >350)

Promag L (lap joint flanges, stamped plate)

Weight data of Promag L in kg

Nominal diameter Remote version

(sensor plus sensor housing without cable)

[mm] [inch] EN (DIN) EN (DIN) ANSI / AWWA AS

50 2"

P
N

 1
6

8.6

P
N

 6

–

A
N

S
I 

/
 C

la
ss

 1
5

0

8.6

P
N

 1
6

, 
T

ab
el

le
 E

–

65 2 ½" 10.0 – – –

80 3" 12.0 – 12.0 –

100 4" 14.0 – 14.0 –

125 5" 19.5 – – –

150 6" 23.5 – 23.5 –

200 8"
P

N
 1

0
43 – 43 –

250 10" 63 – 63 –

300 12" 68 – 108 –

350 14" 87 76 136 98

375 15" – – – 104

400 16" 103 88 167 119

450 18" 111 98 190 132/142*

500 20" 131 113 227 181

600 24" 154 154 301 259

700 28" – 198

A
W

W
A

 /
 C

la
ss

 D

275 352

750 30" – – 327 439

800 32" 320 246 394 499

900 36" 400 314 480 696

1000 40" 473 364 599 767

42" – – 682 –

1200 48" 722 535 912 1225

Transmitter Promag (remote version): 6 kg

(Weight data valid without packaging material)

*DN 450 AS Tab E

Weight data of Promag L in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] EN (DIN) Sensor EN (DIN) Transmitter

50 2"

P
N

 1
0

7.2

P
N

 1
0

5.2 6.0

65 2 ½" 8.0 6.0 6.0

80 3" 9.0 7.0 6.0

100 4" 11.5 9.5 6.0

125 5" 15.0 13.0 6.0

150 6" 19.0 17.0 6.0

200 8" 37.5 35.5 6.0

250 10" 56.0 54.0 6.0

300 12" 57.0 55.0 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)
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Promag W

Weight data of Promag W in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

25 1"

P
N

 4
0

7.3

1
0
K

7.3

C
la

ss
 1

5
0

7.3

P
N

 4
0

5.3

1
0
K

5.3

C
la

ss
 1

5
0

5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 16.0 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 21.5 21.0 – 19.5 19.0 – 6.0

150 6" 25.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 65 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

700 28" 355

C
la

ss
 D

400 353

C
la

ss
 D

398 6.0

– 30" – 460 – 458 6.0

800 32" 435 550 433 548 6.0

900 36" 575 800 573 798 6.0

1000 40" 700 900 698 898 6.0

– 42"

P
N

 6

– 1100

P
N

 6

– 1098 6.0

1200 48" 850 1400 848 1398 6.0

– 54" – 2200 – 2198 6.0

1400 – 1300 – 1298 – 6.0

– 60" – 2700 – 2698 6.0

1600 – 1700 – 1698 – 6.0

– 66" – 3700 – 3698 6.0

1800 72" 2200 4100 2198 4098 6.0

– 78" – 4600 – 4598 6.0

2000 – 2800 – 2798 – 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

*Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600
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Promag P

Promag H

Weight data of Promag P in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

15 ½"

P
N

 4
0

6.5

1
0

K

6.5

C
la

ss
 1

5
0

6.5

P
N

 4
0

4.5

1
0

K

4.5

C
la

ss
 1

5
0

4.5 6.0

25 1" 7.3 7.3 7.3 5.3 5.3 5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 14.4 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 16.0 21.0 – 19.5 19.0 – 6.0

150 6" 21.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 75 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

Transmitter Promag (compact version): 3.4 kg

High-temperature version: + 1.5 kg

(Weight data valid for standard pressure ratings and without packaging material)

* Flanges according to AS are only available for DN 25 and 50.

Weight data of Promag H in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] DIN Sensor Transmitter

2 1/12" 5.2 2 6.0

4 5/32" 5.2 2 6.0

8 5/16" 5.3 2 6.0

15 ½" 5.4 1.9 6.0

25 1" 5.5 2.8 6.0

40 1 ½" 6.5 4.5 6.0

50 2" 9.0 7.0 6.0

65 2 ½" 9.5 7.5 6.0

80 3" 19.0 17.0 6.0

100 4" 18.5 16.5 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)
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Weight (US units) Promag D

Promag L (ANSI / AWWA: lap joint flanges / welded flanges DN >700) 

Weight data of Promag D in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 10 6 13

40 1 ½" 11 7 13

50 2" 13 9 13

80 3" 17 13 13

100 4" 23 19 13

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material)

Weight data of Promag L in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] ANSI / 

AWWA

ANSI / 

AWWA

50 2"
A

N
S
I 

/
 C

la
ss

 1
5

0
23

A
N

S
I 

/
 C

la
ss

 1
5

0

19

65 2 ½" – –

80 3" 31 26

100 4" 35 31

125 5" – –

150 6" 56 52

200 8" 99 95

250 10" 143 139

300 12" 243 238

350 14" – –

400 16" – –

450 18" – –

500 20" – –

600 24" – –

700 28"

A
W

W
A

 /
 C

la
ss

 D

611

A
W

W
A

 /
 C

la
ss

 D

606

750 30" 725 721

800 32" 873 869

900 36" 1063 1058

1000 40" 1324 1320

42" 1508 1504

1200 48" 2015 2011

Transmitter Promag (compact version): 7,5 lbs

Transmitter Promag (remote version): 13 lbs

(Weight data valid without packaging material)
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Promag P (ANSI/AWWA)

Promag W (ANSI/AWWA)

Weight data of Promag P in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

15 ½"

C
la

ss
 1

5
0

14

C
la

ss
 1

5
0

10 13

25 1" 16 12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 165 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13

Transmitter Promag (compact version): 7.5 lbs

High-temperature version: 3.3 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag W in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1"

C
la

ss
 1

5
0

16

C
la

ss
 1

5
0

12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 143 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13
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Promag H

Material Promag D

• Transmitter housing: powder-coated die-cast aluminum

• Sensor housing: powder-coated die-cast aluminum

• Measuring tube: polyamide, O-rings EPDM 

(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW/W270)

• Electrodes: 1.4435/316L

• Ground disks: 1.4301/304

Promag L

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 50 to 300: powder-coated die-cast aluminum

– DN 350 to 1200: with protective lacquering

700 28"

C
la

ss
 D

882

C
la

ss
 D

878 13

– 30" 1014 1010 13

800 32" 1213 1208 13

900 36" 1764 1760 13

1000 40" 1985 1980 13

– 42" 2426 2421 13

1200 48" 3087 3083 13

– 54" 4851 4847 13

– 60" 5954 5949 13

– 66" 8159 8154 13

1800 72" 9041 9036 13

– 78" 10143 10139 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag H in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

2 1/12" 11 4 13

4 5/32" 11 4 13

8 5/16" 12 4 13

15 ½" 12 4 13

25 1" 12 6 13

40 1 ½" 14 10 13

50 2" 20 15 13

65 2 ½" 21 17 13

80 3" 42 37 13

100 4" 41 36 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag W in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter
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• Measuring tube: 

– DN 300; stainless steel 1.4301 or 1.4306/304L

– DN 350; stainless steel 202 or 304

• Electrodes: 1.4435, Alloy C-22

• Flange

– EN 1092-1 (DIN 2501): DN  300: 1.4306; 1.4307; 1.4301; 1.0038 (S235JRG2)

– EN 1092-1 (DIN 2501): DN  350: A105; 1.0038 (S235JRG2)

– AWWA: A181/A105; 1.0425/316L (P265GH); 1.0044 (S275JR)

– AS 2129: A105; 1.0345 (P235GH); 1.0425/316L (P265GH); 1.0038 (S235JRG2); FE 410 WB

– AS 4087: A105; 1.0425/316L (P265GH); 1.0044 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag W 

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 25 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN  300: stainless steel 1.4301 or 1.4306/304L

(for flanges made of carbon steel with Al/Zn protective coating)

– DN  350: stainless steel 1.4301 or 1.4306/304

(for flanges made of carbon steel with protective lacquering)

• Electrodes: 1.4435 or Alloy C-22, Tantalum

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410 WB

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– ANSI: A105; F316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AS 2129

– (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2)

– (DN 80, 100, 350, 400, 500) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L, Alloy C-22, Titanium, Tantalum

Promag P

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 15 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN  300: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/Zn 

protective coating

– DN  350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/

Zn protective coating
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• Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B

(DN  300: with Al/Zn protective coating; DN  350 with protective lacquering)

– ANSI: A105; F316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AS 2129

– (DN 25) A105 or RSt37-2 (S235JRG2)

– (DN 40) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag H

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum 

or stainless steel field housing (1.4301/316L)

– Wall-mounted housing: powder-coated die-cast aluminum

– Window material: glas or polycarbonate

• Sensor housing: stainless steel 1.4301

• Wall mounting kit: stainless steel 1.4301

• Measuring tube: stainless steel 1.4301

• Liner: PFA (USP class VI; FDA 21 CFR 177.1550: 3A)

• Electrodes:

– Standard: 1.4435

– Option: Alloy C-22, Tantalum, Platinum

• Flange:

– All connections stainless-steel 1.4404/316L

– EN (DIN), ANSI, JIS made of PVDF

– Adhesive fitting made of PVC

• Seals

– DN 2 to 25: O-ring (EPDM, Viton, Kalrez), gasket seal (EPDM*, Viton, Silicone*)

– DN 40 to 100: gasket seal (EPDM*, Silicone*)

* = USP class VI; FDA 21 CFR 177.2600: 3A

• Ground rings: 1.4435/316L (optional: Tantalum, Alloy C-22)

Material load diagram The material load diagrams (pressure-temperature graphs) for the process connections are to be 

found in the "Technical Information" documents of the device in question:

List of supplementary documentation ä 116.

Fitted electrodes Promag D

• 2 measuring electrodes for signal detection

Promag L, W and P

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection

• 1 reference electrode for potential equalization
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Promag H

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection (apart from DN 2 to 15)

Process connections Promag D

Wafer version without process connections

Promag L

Flange connections:

• EN 1092-1 (DIN 2501)

– DN  300 = Form A

– DN  350 = Form B

• ANSI

• AWWA

• AS

Promag W and P

Flange connections:

• EN 1092-1 (DIN 2501)

– DN  300 = form A

– DN  350 = flat face

– DN 65 PN 16 and DN 600 PN 16 only as per EN 1092-1

• ANSI

• AWWA (only Promag W)

• JIS

• AS

Promag H

With O-ring:

• Weld nipple DIN (EN), ISO 1127, ODT/SMS

• Flange EN (DIN), ANSI, JIS

• Flange made of PVDF EN (DIN), ANSI, JIS

• External thread 

• Internal thread 

• Hose connection 

• PVC adhesive fitting 

With gasket seal:

• Weld nipple DIN 11850, ODT/SMS

• Clamp ISO 2852, DIN 32676, L14 AM7

• Threaded joint DIN 11851, DIN 11864-1, ISO 2853, SMS 1145

• Flange DIN 11864-2

Surface roughness All data relate to parts in contact with fluid.

• Liner PFA:  0.4 m (15 in)

• Electrodes: 0.3 to 0.5 m (12 to 20 in)

• Process connection made of stainless-steel (Promag H):  0.8 m (31 in)

10.1.11 Human interface

Display elements • Liquid crystal display: illuminated, two-line, 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• 2 totalizers

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.
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Operating elements • Local operation with three keys (S, O, F)

• "Quick Setup" menus for straightforward commissioning

Language groups Language groups available for operation in different countries:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch and Portuguese

• Eastern Europe/Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech

• Southeast Asia (SEA):

English, Japanese, Indonesian

! Note! 

You can change the language group via the operating program "FieldCare".

Remote operation Operation via HART protocol and Fieldtool

10.1.12 Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the Australian Communications 

and Media Authority (ACMA)

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be 

supplied by your Endress+Hauser Sales Center on request. All explosion protection data are given 

in a separate documentation which is available upon request.

Sanitary compatibility Promag D, L, W and P

No applicable approvals or certification

Promag H

• 3A authorization and EHEDG-tested

• Seals: in conformity with FDA (except Kalrez seals)

Drinking water approval Promag D, L and W

• WRAS BS 6920

• ACS

• NSF 61

• KTW/W270

Promag P and H

No drinking water approval

Pressure Equipment Directive Promag D and L

No pressure measuring device approval

Promag W, P and H

The measuring devices can be ordered with or without PED (Pressure Equipment Directive). If a 

device with PED is required, this must be ordered explicitly. For devices with nominal diameters 

less than or equal to DN 25 (1"), this is neither possible nor necessary. 

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 324 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1668 of 2457



Technical data Promag 50

116 Endress+Hauser

• "With the identification PED/G1/III on the sensor nameplate, Endress+Hauser confirms 

conformity with the "Basic safety requirements" of Appendix I of the Pressure Equipment 

Directive 97/23/EC.

• "Devices with this identification (with PED) are suitable for the following types of fluid:

- Fluids of Group 1 and 2 with a steam pressure of greater or less than 0.5 bar (7.3 psi)

- Unstable gases

• "Devices without this identification (without PED) are designed and manufactured according to 

good engineering practice. They correspond to the requirements of Art. 3, Section 3 of the 

Pressure Equipment Directive 97/23/EC. Their application is illustrated in Diagrams 6 to 9 in 

Appendix II of the Pressure Equipment Directive 97/23/EC.

Other standards and 

guidelines

• EN 60529

Degrees of protection by housing (IP code).

• EN 61010-1

Safety requirements for electrical equipment for measurement, control and laboratory use

• IEC/EN 61326

Electromagnetic compatibility (EMC requirements)

• ANSI/ISA-S82.01

Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment 

- General Requirements. Pollution degree 2, Installation Category II.

• CAN/CSA-C22.2 (No. 1010.1-92)

Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 

Pollution degree 2, Installation Category I.

• NAMUR NE 21

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

• NAMUR NE 43

Standardization of the signal level for the breakdown information of digital transmitters with 

analog output signal.

10.1.13 Ordering information

Your Endress+Hauser service organization can provide detailed ordering information and 

information on the order codes on request.

10.1.14 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor ä 76.

Your Endress+Hauser service organization can provide detailed information on the specific order 

codes on request.

10.1.15 Documentation

• Flow measuring technology (FA005D/06)

• Technical Information Promag 50D (TI082D/06)

• Technical Information Promag 50L (TI00097D/06)

• Technical Information Promag 50W, 53W (TI046D/06)

• Technical Information Promag 50P, 53P (TI047D/06)

• Technical Information Promag 50H, 53H (TI048D/06)

• Description of Device Functions Promag 50 HART (BA049D/06)

• Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc.
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Index

A
Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76

Adapters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Ambient temperature range . . . . . . . . . . . . . . . . . . . . . . . .  99

Applicator (selection and configuration software) . . . . . . . .  78

Approvals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 115

C
Cable entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Cable specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49

Calibration factor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8–9

CE mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

CE mark (Declaration of Conformity). . . . . . . . . . . . . . . . . .  9

Centering sleeve

Promag D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Certificates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 115

CIP cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99

Cleaning (exterior cleaning). . . . . . . . . . . . . . . . . . . . . . . .  75

Code entry (function matrix) . . . . . . . . . . . . . . . . . . . . . . .  60

Commissioning

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70

Two current outputs  . . . . . . . . . . . . . . . . . . . . . . . . . .  72

Commissioning Quick Setup menu  . . . . . . . . . . . . . . . . . .  71

Commubox FXA 195 (electrical connection) . . . . . . . .  52, 77

Communication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Conductivity of fluid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101

Connecting cable  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

Connection

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

HART  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Remote version . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44

C-tick mark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

Current output

Configuration (active/passive) . . . . . . . . . . . . . . . . . . .  72

D
Declaration of Conformity (CE mark). . . . . . . . . . . . . . . . . .  9

Degree of protection . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 99

Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105

Device description files . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

Device variable via HART protocol. . . . . . . . . . . . . . . . . . .  63

Display

Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 114

Turning the display  . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  116

Drinking water approval  . . . . . . . . . . . . . . . . . . . . . . . . .  115

E
Electrical connection

Commubox FXA 191. . . . . . . . . . . . . . . . . . . . . . . . . .  52

HART handheld terminal . . . . . . . . . . . . . . . . . . . . . . .  52

Electrical connections . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Electrodes

EPD electrode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

EMC (electromagnetic compatibility) . . . . . . . . . . . . .  49, 100

Empty-pipe/full-pipe adjustment . . . . . . . . . . . . . . . . . . . .  73

Error message types. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61

Error messages

Process error (application error)  . . . . . . . . . . . . . . . . . .  82

System errors (device errors)  . . . . . . . . . . . . . . . . . . . .  80

European Pressure Equipment Directive. . . . . . . . . . . . . .  115

Ex approval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

Exterior cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

F
Field Xpert SFX100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

FieldCare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62, 78

Fieldcheck (tester and simulator) . . . . . . . . . . . . . . . . . . . .  78

Fitted electrodes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113

Flow rate/limits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

Function matrix

Brief operating instructions. . . . . . . . . . . . . . . . . . . . . .  59

Fuse, replacing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91

FXA193. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78

FXA195. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77

G
Galvanic isolation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Gewicht  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109

Ground cable

Promag L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Promag P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Promag W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Grounding rings

Promag H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

H
HART

Command classes. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Commands  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

Communicator DXR 375 . . . . . . . . . . . . . . . . . . . . . . .  62

Device description files. . . . . . . . . . . . . . . . . . . . . . . . .  63

Device status / Error messages . . . . . . . . . . . . . . . . . . .  68

Write protection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

Hazardous substances  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94

High-temperature version  . . . . . . . . . . . . . . . . . . . . . . . . .  33

HOME position (operating mode). . . . . . . . . . . . . . . . . . . .  58

I
Incoming acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

Inlet/outlet run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Installation

Promag D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Promag H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36

Promag L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Promag P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Promag W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Installation conditions

Adapters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Down pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

EPD electrode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Foundations, supports  . . . . . . . . . . . . . . . . . . . . . . . . .  17

Inlet/outlet run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
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Installation of pumps . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Mounting location . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Orientation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Partially filled pipes  . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Vibrations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Installing the wall-mount housing . . . . . . . . . . . . . . . . . . .  41

L
Language groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Local display

See Display

Low flow cut off  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

M
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

Material  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111

Material load diagram . . . . . . . . . . . . . . . . . . . . . . . . . . .  113

Maximum measured error . . . . . . . . . . . . . . . . . . . . . . . . .  98

Measured variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

Measuring principle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

Measuring range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

Measuring system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

Mechanical construction . . . . . . . . . . . . . . . . . . . . . . . . .  105

Medium pressure range . . . . . . . . . . . . . . . . . . . . . . . . . .  101

Medium temperature range . . . . . . . . . . . . . . . . . . . . . . .  100

Mounting bolts

Promag D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Mounting the sensor

See Installing the sensor

N
Nameplate specifications

Connections  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Nominal diameter and flow rate

Promag W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

O
Operable flow range  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

Operating conditions

Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99

Process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100

Operating elements . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 115

Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58

Device description files. . . . . . . . . . . . . . . . . . . . . . . . .  63

FieldCare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Operating programs . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Operational safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Order code

Accessories  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76

Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

Ordering code

Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Ordering information. . . . . . . . . . . . . . . . . . . . . . . . . . . .  116

Output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96

P
Performance characteristics. . . . . . . . . . . . . . . . . . . . . . . .  98

Pig (cleaning) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38

Post-installation

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Potential equalization . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Power consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Power supply failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98

Pressure Equipment Directive . . . . . . . . . . . . . . . . . . . . .  115

Pressure loss

Adapters (reducers, expanders)  . . . . . . . . . . . . . . . . . .  17

Pressure tightness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103

Process connections . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114

Process error messages . . . . . . . . . . . . . . . . . . . . . . . . . . .  82

Process errors (definition) . . . . . . . . . . . . . . . . . . . . . . . . .  61

Programming mode

Disable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
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Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[μS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/
reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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Technical Information

Proline Promag 50P, 53P

Electromagnetic Flow Measuring System

Flow measurement of liquids in chemical or process applications

Application

Electromagnetic flowmeter for bidirectional 

measurement of liquids with a minimum 

conductivity of 5 S/cm:

• Acid, alkalis

• Paints

• Pastes

• Water, wastewater etc.

• Flow measurement up to 9600 m³/h (42268 gal/min)

• Fluid temperature up to +180 °C (356 °F)

• Process pressures up to 40 bar (580 psi)

• Lengths in accordance with DVGW/ISO

Application-specific lining materials:

• PTFE

• PFA

Approvals for hazardous area:

• ATEX

• IECEx

• FM

• CSA

• NEPSI

• TIIS

Connection to process control system:

• HART

• PROFIBUS DP/PA

• FOUNDATION Fieldbus

• MODBUS RS485

 

Your benefits

Promag measuring devices offer you cost-effective flow 

measurement with a high degree of accuracy for a wide 

range of process conditions.

The uniform Proline transmitter concept comprises:

• Modular device and operating concept resulting in a 

higher degree of efficiency

• Software options for batching, electrode cleaning and 

for measuring pulsating flow

• High degree of reliability and measuring stability

• Uniform operating concept

The tried-and-tested Promag sensors offer:

• No pressure loss

• Not sensitive to vibrations

• Simple installation and commissioning
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Endress+Hauser 3

Function and system design

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a magnetic 

field.

In the electromagnetic measuring principle, the flowing medium is the moving conductor.

The voltage induced is proportional to the flow velocity and is supplied to the amplifier by means 

of two measuring electrodes. The flow volume is calculated by means of the pipe cross-sectional area. 

The DC magnetic field is created through a switched direct current of alternating polarity.

A0003191

Ue = B · L · v
Q = A · v

Ue Induced voltage
B Magnetic induction (magnetic field)
L Electrode spacing
v  Flow velocity
Q Volume flow
A Pipe cross-section
I Current strength

Measuring system The measuring system consists of a transmitter and a sensor.

Two versions are available:

• Compact version: Transmitter and sensor form a mechanical unit.

• Remote version: Sensor is mounted separate from the transmitter.

Transmitter:

• Promag 50 (user interface with push buttons for operation, two-line display, illuminated)

• Promag 53 ("Touch Control" without opening the housing, four-line display, unilluminated)

Sensor:

• Promag P (DN 15 to 600 / ½ to 24")

Ue

I

I
B

L

V
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Input

Measured variable Flow velocity (proportional to induced voltage)

Measuring ranges Measuring ranges for liquids

Typically v = 0.01 to 10 m/s (0.03 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)

• U = 3 to 30 V DC, Ri = 5 k , galvanically isolated

• Configurable for: totalizer(s) reset, measured value suppression, error-message reset

Status input (auxiliary input) with PROFIBUS DP and MODBUS RS485

• U = 3 to 30 V DC, Ri = 3 k , galvanically isolated

• Switching level: 3 to 30 V DC, independent of polarity

• Configurable for: totalizer(s) reset, measured value suppression, error-message reset, 

batching start/stop (optional), batch totalizer reset (optional)

Current input (only Promag 53)

• active/passive selectable, galvanically isolated, full scale value selectable, resolution: 3 A, 

temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading)

• active: 4 to 20 mA, Ri  150 , max. 24 V DC, short-circuit-proof

• passive: 0/4 to 20 mA, Ri < 150 , max. 30 V DC

Output

Output signal Promag 50

Current output

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading), resolution: 0.5 A

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS: 18 to 30 V DC, Ri  150 

Pulse/frequency output

passive, open collector, 30 V DC, 250 mA, galvanically isolated

• Frequency output: full scale frequency 2 to 1000 Hz (fmax = 1250 Hz), on/off ratio 1:1, pulse width max. 10s

• Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.5 to 2000 ms)

PROFIBUS DP interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• Profil version 3.0

• Data transmission rate: 9,6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 1 × analog Input, 1 × totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

PROFIBUS PA interface

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profil version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 1 × analog input, 2 × totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), control totalizer, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device
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Promag 53

Current output

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading), resolution: 0.5 A

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS: 18 to 30 V DC, Ri  150 

Pulse/frequency output

active/passive selectable, galvanically isolated (Ex i version: only passive)

• active: 24 V DC, 25 mA (max. 250 mA during 20 ms), RL  

• passive: open collector, 30 V DC, 250 mA

• Frequency output: full scale frequency 2 to 10000 Hz (fmax = 12500 Hz), EEx-ia: 2 to 5000 Hz;

on/off ratio 1:1, pulse width max. 10 s

• Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.05 to 2000 ms)

PROFIBUS DP interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• Profil version 3.0

• Data transmission rate: 9,6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 2 × analog Input, 3 × totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Available output combination ä 8

PROFIBUS PA interface

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profil version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 2 × analog input, 3 × totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

MODBUS RS485 interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• MODBUS device type: Slave

• Adress range: 1 to 247

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Supported MODBUS function codes: 03, 04, 06, 08, 16, 23

• Broadcast: supported with the function codes 06, 16, 23

• Übertragungsmodus: RTU oder ASCII

• Supported baudrate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud

• Response time:

– Direct data access = typically 25 to 50 ms

– Auto-scan buffer (data range) = typically 3 to 5 ms

• Available output combination ä 8
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FOUNDATION Fieldbus interface

• FOUNDATION Fieldbus H1

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• ITK version 5.01

• Current consumption: 12 mA

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Bus connection with integrated reverse polarity protection

• Function blocks:

– 5 × Analog Input (execution time: 18 ms each)

– 1 × PID (25 ms)

– 1 × Digital Output (18 ms)

– 1 × Signal Characterizer (20 ms)

– 1 × Input Selector (20 ms)

– 1 × Arithmetic (20 ms)

– 1 × Integrator (18 ms)

• Output data: volume flow, calculated mass flow, temperature, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), reset totalizer

• Link Master (LM) functionality is supported

Signal on alarm • Current output failure response selectable (e.g. in accordance with NAMUR recommendation NE 43)

• Pulse/frequency output failure response selectable

• Status output (Promag 50) non-conductive by fault or power supply failure

• Relay output (Promag 53) de-energized by fault or power supply failure

Load see "Output signal"

Low flow cutoff Switch points for low flow cutoff are selectable.

Galvanic isolation All circuits for inputs, outputs and power supply are galvanically isolated from each other.

Switching output Status output (Promag 50, Promag 53)

Open collector, max. 30 V DC / 250 mA, galvanically isolated.

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values.

Relay outputs (Promag 53)

Normally closed (NC or break) or normally open (NO or make) contacts available 

(default: relay 1 = NO, relay 2 NC), max. 30 V / 0,5 A AC ; 60 V / 0,1 A DC, galvanically isolated.

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values, batching contacts.
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Power supply

Electrical connection, 

measuring unit

A0002441

Connecting the transmitter, cable cross-section max. 2.5 mm2 (14 AWG)

A View A (field housing)
B View B (stainless steel field housing)
C View C (wall-mount housing)

*) fixed communication boards 
**) flexible communication boards 
a Connection compartment cover
b Cable for power supply: 85 to 260 V AC / 20 to 55 V AC / 16 to 62 V DC

- Terminal No. 1: L1 for AC, L+ for DC
- Terminal No. 2: N for AC, L– for DC

c Ground terminal for protective conductor
d Signal cable: see "Electrical connection, terminal assignment" ä 8

Fieldbus cable:
- Terminal No. 26: DP (B) / PA + / FF + / MODBUS RS485 (B) / (PA, FF: with polarity protection)
- Terminal No. 27: DP (A) / PA – / FF – / MODBUS RS485 (A) / (PA, FF: with polarity protection)

e Ground terminal for signal cable shield / Fieldbus cable / RS485 line
f Service adapter for connecting service interface FXA193 (Fieldcheck, FieldCare)
g Signal cable: see "Electrical connection, terminal assignment" ä 8

Cable for external termination (only for PROFIBUS DP with fixed assignment communication board):
- Terminal No. 24: +5 V
- Terminal No. 25: DGND

a
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Electrical connection, 

terminal assignment

Terminal assignment, Promag 50

Terminal assignment, Promag 53

The inputs and outputs on the communication board can be either permanently assigned or variable, depending 

on the version ordered (see table). Replacements for modules which are defective or which have to be replaced 

can be ordered as accessories.

Order variant Terminal No. (inputs/outputs)

20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

50***-***********W – – – Current output HART

50***-***********A – – Frequency output Current output HART

50***-***********D Status input Status output Frequency output Current output HART

50***-***********H – – – PROFIBUS PA

50***-***********J – – +5 V (external 

termination)

PROFIBUS DP

50***-***********S – – Frequency output, 

Ex i, passive

Current output, Ex i, 

passive, HART

50***-***********T – – Frequency output, 

Ex i, passive

Current output, Ex i, 

passive, HART

Ground terminal ä 7

Order variant Terminal No. (inputs/outputs)

20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

Fixed communication boards (fixed assignment)

53***-***********A – – Frequency output Current output HART

53***-***********B Relay output 2 Relay output 1 Frequency output Current output HART

53***-***********F – – – PROFIBUS PA, Ex i

53***-***********G – – – FOUNDATION Fieldbus, Ex i

53***-***********H – – – PROFIBUS PA

53***-***********J – – – PROFIBUS DP

53***-***********K – – – FOUNDATION Fieldbus

53***-***********Q – – Status input MODBUS RS485

53***-***********S – – Frequency output, Ex i Current output, Ex i, 

passive, HART

53***-***********T – – Frequency output, Ex i Current output, Ex i, 

passive, HART

Flexible communication boards

53***-***********C Relay output 2 Relay output 1 Frequency output Current output HART

53***-***********D Status input Relay output Frequency output Current output HART

53***-***********L Status input Relay output 2 Relay output 1 Current output HART

53***-***********M Status input Frequency output Frequency output Current output HART

53***-***********N Current output Frequency output Status input MODBUS RS485

53***-***********P Current output Frequency output Status input PROFIBUS DP

53***-***********V Relay output 2 Relay output 1 Status input PROFIBUS DP

53***-***********2 Relay output Current output Frequency output Current output HART

53***-***********4 Current input Relay output Frequency output Current output HART

53***-***********5 Status input Current input Frequency output Current output HART

53***-***********7 Relay output 2 Relay output 1 Status input MODBUS RS485

Ground terminal ä 7
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Electrical connection, 

remote version

A0011722

Connecting the remote version

a Wall-mount housing connection compartment
b Sensor connection housing cover
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields
Terminal no. and cable colors: 6/5 = brown; 7/8 = white; 4 = green; 36/37 = yellow

Supply voltage (power supply) • 85 to 260 V AC, 45 to 65 Hz

• 20 to 55 V AC, 45 to 65 Hz

• 16 to 62 V DC

PROFIBUS PA and FOUNDATION Fieldbus

• Non-Ex: 9 to 32 V DC

• Ex i: 9 to 24 V DC

• Ex d: 9 to 32 V DC

Cable entry Power supply and signal cables (inputs/ outputs):

• Cable entry M20 × 1.5 (8 to 12 mm / 0.31 to 0.47")

• Sensor cable entry for armoured cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63")

• Thread for cable entries, ½" NPT, G ½"

Connecting cable for remote version:

• Cable entry M20 × 1.5 (8 to 12 mm / 0.31 to 0.47")

• Sensor cable entry for armoured cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63")

• Thread for cable entries, ½" NPT, G ½"

Remote version cable 

specifications

Coil cable

• 2 × 0.75 mm2 (18 AWG) PVC cable with common, braided copper shield (   7 mm / 0.28")

• Conductor resistance: 37 /km ( 0.011 /ft)

• Capacitance core/core, shield grounded: 120 pF/m ( 37 pF/ft)

• Operating temperature: –20 to +80 °C (–68 to +176 °F)

• Cable cross-section: max. 2.5 mm2 (14 AWG)

• Test voltage for cable insulation: 1433 AC r.m.s. 50/60 Hz or 2026 V DC

Signal cable

• 3 × 0.38 mm2 (20 AWG) PVC cable with common, braided copper shield (   7 mm / 0.28") and individual 

shielded cores

• With empty pipe detection (EPD): 4 × 0.38 mm2 (20 AWG) PVC cable with common, 

braided copper shield (   7 mm / 0.28") and individual shielded cores

• Conductor resistance: 50 /km ( 0.015 /ft)

• Capacitance core/shield: 420 pF/m ( 128 pF/ft)

• Operating temperature: –20 to +80 °C (–68 to +176 °F)

• Cable cross-section: max. 2.5 mm2 (14 AWG)

E
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1
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A0003194

a Signal cable
b Coil current cable

1 Core
2 Core insulation
3 Core shield
4 Core jacket
5 Core reinforcement
6 Cable shield
7 Outer jacket

Operation in zones of severe electrical interference

The measuring device complies with the general safety requirements in accordance with EN 61010 and

the EMC requirements of IEC/EN 61326 and NAMUR recommendation NE 21.

" Caution! 

Grounding is by means of the ground terminals provided for the purpose inside the connection housing.

Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as short as possible.

Power consumption • AC: < 15 VA (incl. sensor)

• DC: < 15 W (incl. sensor)

Switch-on current:

• Max. 3 A (< 5 ms) for 260 V AC

• Max. 13.5 A (< 50 ms) for 24 V DC

Power supply failure Lasting min. ½ cycle frequency: EEPROM saves measuring system data

• EEPROM or T-DAT (Promag 53 only) retain the measuring system data in the event of a power supply failure

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, serial number, 

calibration factor, zero point etc.)

1
2
3
4
5
6
7

a b
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Potential equalization

# Warning! 

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical potential. This is 

ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:

• Internal grounding concepts in the company

• Operating conditions, such as the material/ grounding of the pipes (see table)

Standard situation

Special situations

Operating conditions Potential equalization 

When using the measuring device in a:

• Metal, grounded pipe

Potential equalization takes place via the ground terminal of the 

transmitter.

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.

A0011892

Via the ground terminal of the transmitter

Operating conditions Potential equalization 

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured.

• Excessively high equalizing currents can be expected.

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, at least 6 mm² / 0.0093 in²) and 

grounded. Connect the transmitter or sensor connection 

housing, as applicable, to ground potential by means of the 

ground terminal provided for the purpose.

• DN  300 (12"): the ground cable is mounted directly on the 

conductive flange coating with the flange screws.

• DN  350 (14"): the ground cable is mounted directly on the 

transportation metal support.

! Note! 

The ground cable for flange-to-flange connections can be 

ordered separately as an accessory from Endress+Hauser.

A0011893

Via the ground terminal of the transmitter and the 
flanges of the pipe

When using the measuring device in a:

• Plastic pipe

• Pipe with insulating lining

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured.

• Excessively high equalizing currents can be expected.

Potential equalization takes place using additional ground disks, 

which are connected to the ground terminal via a ground cable 

(copper wire, at least 6 mm² / 0.0093 in²). When installing the 

ground disks, please comply with the enclosed Installation 

Instructions.

A0011895

Via the ground terminal of the transmitter and the 
optionally available ground disks

DN 300� DN 350�
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When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, at least 6 mm² / 0.0093 in²). Here, the 

ground cable is mounted directly on the conductive flange 

coating with flange screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

A0011896

Potential equalization and cathodic protection

1 Power supply isolation transformer
2 Electrically isolated

Operating conditions Potential equalization 
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Performance characteristics

Reference operating 

conditions

As per DIN EN 29104 and VDI/VDE 2641:

• Fluid temperature: +28 °C ± 2 K (+82 °F ± 2 K)

• Ambient temperature: +22 °C ±2 K (+72 °F ± 2 K)

• Warm-up period: 30 minutes

Installation conditions:

• Inlet run > 10 × DN

• Outlet run > 5 × DN

• Sensor and transmitter grounded.

• The sensor is centered in the pipe.

Maximum measured error Promag 50:

• Current output: also typically ± 5 A

• Pulse output: ±0.5% o.r. ± 1 mm/s (±0.5% o.r. ± 0.04 in/s)

optional: ±0.2% o.r. ± 2 mm/s (±0.2% o.r. ± 0.08 in/s) (o.r. = of reading)

Promag 53:

• Current output: also typically ± 5 A

• Pulse output: ±0.2% o.r. ± 2 mm/s (±0.2% o.r. ± 0.08 in/s) (o.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

A0005531

Max. measured error in % of reading

Repeatability Max. ±0.1% o.r. ± 0.5 mm/s (±0.1% o.r. ± 0.02 in/s) (o.r. = of reading)
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Operating conditions: Installations

Installation instructions Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring errors.

Avoid the following installation locations in the pipe:

• Highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a vertical pipeline.

A0011899

Mounting location

Installation of pumps

Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and the 

consequent risk of damage to the lining of the measuring tube. Information on the pressure tightness of the 

measuring tube lining ä 22, Section "Pressure tightness".

Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose pumps. 

Information on the shock and vibration resistance of the measuring system ä 20, Section "Shock and 

vibration resistance".

A0011900

Installation of pumps

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration.

The empty pipe detection function (EPD) provides additional security in detecting empty or partially filled 

pipes.

" Caution! 

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable to install a 

cleaning valve.

A0011901

Installation with partially filled pipes

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes h  5 m (16.4 ft). This precaution is 

to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. This measure also 

prevents the liquid current stopping in the pipe which could cause air locks. Information on the pressure 

tightness of the measuring tube lining ä 22, Section "Pressure tightness".

A0011902

Installation measures for vertical pipes

1 Vent valve
2 Pipe siphon
h Length of the down pipe

� 5 x DN

� 2 x DN

h
2

1
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Orientation

An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. However, 

the measuring device also offers the additional function of empty pipe detection (EPD) for detecting partially 

filled measuring tubes or if outgassing fluids or fluctuating operating pressures are present.

Vertical orientation
This is the ideal orientation for self-emptying piping systems and for use in conjunction with empty pipe 

detection.

A0011903

Vertical orientation

Horizontal orientation
The measuring electrode axis should be horizontal. This prevents brief insulation of the two measuring 

electrodes by entrained air bubbles.

" Caution! 

Empty pipe detection only works correctly with horizontal orientation if the transmitter housing is facing 

upwards. Otherwise there is no guarantee that empty pipe detection will respond if the measuring tube is only 

partially filled or empty.

A0011904

Horizontal orientation

1 EPD electrode for empty pipe detection
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalization

A
1

2 2

A

3
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Vibrations

Secure the piping and the sensor if vibration is severe.

" Caution! 

If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. Information on 

the permitted shock and vibration resistance ä 20, Section "Shock and vibration resistance".

A0011906

Measures to prevent vibration of the measuring device

L > 10 m (33 ft)

Foundations, supports

If the nominal diameter is DN  350, mount the transmitter on a foundation of adequate load-bearing strength.

" Caution! 

Do not allow the casing to take the weight of the sensor. This would buckle the casing and damage the internal 

magnetic coils.

A0003209

L
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Inlet and outlet run If possible, install the sensor well clear of assemblies such as valves, T-pieces, elbows etc.

Note the following inlet and outlet runs to comply with measuring accuracy specifications:

• Inlet run: 5 × DN

• Outlet run: 2 × DN

A0011905

Inlet and outlet run

Adapters Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-diameter 

pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow-moving fluids. 

The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders.

! Note! 

The nomogram only applies to liquids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from the 

reduction) and the d/D ratio.

A0011907

Pressure loss due to adapters

5 x DN� � 2 x DN

100

10

0.5d / D

[mbar]

0.6 0.7 0.8 0.9

1 m/s

2 m/s

3 m/s

4 m/s

5 m/s

6 m/s

7 m/s

8 m/s

1

Dd

max. 8°
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Length of connecting cable When mounting the remote version, please note the following to achieve correct measuring results:

• Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal especially in the 

case of low fluid conductivities.

• Route the cable well clear of electrical machines and switching elements.

• If necessary, ensure potential equalization between sensor and transmitter.

• The permitted cable length Lmax is determined by the fluid conductivity. A minimum conductivity of 

20 S/cm is required for measuring demineralized water.

• When the empty pipe detection function is switched on (EPD),

the maximum connecting cable length is 10 m (33 ft).

A0010734

Permitted length of connecting cable for remote version
Area marked in gray = permitted range; Lmax = length of connecting cable in [m] ([ft]); fluid conductivity in [ S/cm]

200

100

5

10 100 200

L max

[m][m]

[μS/cm]

L max

[ft]

200 6000 400
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Operating conditions: Environment

Ambient temperature range Transmitter

• Standard: –20 to +60 °C (–4 to +140 °F)

• Optional: –40 to +60 °C (–40 to +140 °F)

! Note! 

At ambient temperatures below –20 °C (–4 °F)the readability of the display may be impaired.

Sensor

• Flange material carbon steel: –10 to +60 °C (+14 to +140 °F)

• Flange material stainless steel: –40 to +60 °C (–40 to +140 °F)

" Caution! 

The permitted temperature range of the measuring tube lining may not be undershot or overshot

ä 21, Section "Medium temperature range".

Please note the following points:

• Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• The transmitter must be mounted separate from the sensor if both the ambient and fluid temperatures are 

high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring transmitter and the 

appropriate measuring sensors.

" Caution! 

• The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably 

high surface temperatures.

• A storage location must be selected where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner.

• Do not remove the protective plates or caps on the process connections until the device is ready to install.

Degree of protection • Standard: IP 67 (NEMA 4X) for transmitter and sensor.

• Optional: IP 68 (NEMA 6P) for sensor for remote version.

• For information regarding applications where the device is buried directly in the soil or is installed in a 

flooded wastewater basin please contact your local Endress+Hauser Sales Center.

Shock and vibration resistance Acceleration up to 2 g following IEC 600 68-2-6

Electromagnetic compatibility 

(EMC)

• As per IEC/EN 61326 and NAMUR recommendation NE 21.
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Operating conditions: Process

Medium temperature range The permitted temperature depends on the lining of the measuring tube:

• PTFE: –40 to +130 °C (–40 to +266 °F) (DN 15 to 600 / ½ to 24"), restrictions see diagrams

• PFA: –20 to +180 °C (–4 to +356 °F) (DN 25 to 200 / 1 to 8"), restrictions see diagrams

A0002660

Compact version (with PFA or PTFE lining)
TA = Ambient temperature, TF = Fluid temperature, HT = High temperature version with insulatio
➀ Gray shaded area temperature range from –10 to –40 °C (–14 to –40 °F) applies only to stainless steel flanges
n HE + IP 68 to 130 °C (266 °F) only

A0002671

Remote version (with PFA or PTFE lining)
TA = Ambient temperature, TF = Fluid temperature, HT = High temperature version with insulatio
➀ Gray shaded area temperature range from –10 to –40 °C (–14 to –40 °F) applies only to stainless steel flanges
n HE + IP 68 to 130 °C (266 °F) only

PTFE

HT

m

PFA

n

0

0

0

0

-20-40

-40

20

20

40
100

60140

[°F] [°C]TA

40 60 80
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100
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120 140 160

200 300

180 [°C]

360 [°F]

-20

-40-40
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PTFE
m

n

PFA
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0

0

0

-20-40

-40

20
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40
100

60140

[°F] [°C]TA

40 60 80
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100
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120 140 160

200 300
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-20
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Conductivity The minimum conductivity is:

• 5 S/cm for fluids generally

• 20 S/cm for demineralized water

! Note! 

In the remote version, the necessary minimum conductivity also depends on the cable length

( ä 19, Section "Length of connecting cable").

Medium pressure range 

(nominal pressure)

• EN 1092-1 (DIN 2501)

– PN 10 (DN 200 to 600 / 8 to 24")

– PN 16 (DN 65 to 600 / 3 to 24")

– PN 25 (DN 200 to 600 / 8 to 24")

– PN 40 (DN 15 to 150 / ½ to 6")

• ANSI B 16.5

– Class 150 (DN ½ to 24")

– Class 300 (DN ½ to 6")

• JIS B2220

– 10 K (DN 50 to 300 / 2 to 12")

– 20 K (DN 15 to 300 / ½ to 12")

• AS 2129

– Table E (DN 25, 50 / 1", 2")

• AS 4087

– PN 16 (DN 50 / 2")

Pressure tightness Measuring tube lining: PTFE

Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at fluid temperatures:

25 °C (77 °F) 80 °C (176 °F) 100 °C (212 °F) 130 °C (266 °F)

[mm] [inch] [mbar] [psi] [mbar] [psi] [mbar] [psi] [mbar] [psi]

15 ½" 0 0 0 0 0 0 100 1.45

25 1" 0 0 0 0 0 0 100 1.45

32 – 0 0 0 0 0 0 100 1.45

40 1½" 0 0 0 0 0 0 100 1.45

50 2" 0 0 0 0 0 0 100 1.45

65 – 0 0 * * 40 0.58 130 1.89

80 3" 0 0 * * 40 0.58 130 1.89

100 4" 0 0 * * 135 1.96 170 2.47

125 – 135 1.96 * * 240 3.48 385 5.58

150 6" 135 1.96 * * 240 3.48 385 5.58

200 8" 200 2.90 * * 290 4.21 410 5.95

250 10" 330 4.79 * * 400 5.80 530 7.69

300 12" 400 5.80 * * 500 7.25 630 9.14

350 14" 470 6.82 * * 600 8.70 730 10.6

400 16" 540 7.83 * * 670 9.72 800 11.6

450 18"

Partial vacuum is impermissible!500 20"

600 24"

* No value can be specified.
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Measuring tube lining: PFA

Limiting flow The diameter of the pipe and the flow rate determine the nominal diameter of the sensor.

The optimum flow velocity is between 2 to 3 m/s (6.5 to 9.8 ft/s). The velocity of flow (v), moreover, has to 

be matched to the physical properties of the fluid:

• v < 2 m/s (6.5 ft/s): for abrasive fluids such as potter's clay, lime milk, ore slurry etc.

• v > 2 m/s (6.5 ft/s): for fluids causing build-up such as wastewater sludges etc.

Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at fluid temperatures:

25 °C (77 °F) 80 °C (176 °F) 100 to 180 °C (212 to 356 °F)

[mm] [inch] [mbar] [psi] [mbar] [psi] [mbar] [psi]

25 1" 0 0 0 0 0 0

32 – 0 0 0 0 0 0

40 1½" 0 0 0 0 0 0

50 2" 0 0 0 0 0 0

65 – 0 0 * * 0 0

80 3" 0 0 * * 0 0

100 4" 0 0 * * 0 0

125 – 0 0 * * 0 0

150 6" 0 0 * * 0 0

200 8" 0 0 * * 0 0

* No value can be specified.

Flow characteristic values (SI units)

Diameter Recommended flow rate Factory settings

[mm] [inch]

Min./max. full scale value

(v ~ 0.3 or 10 m/s)

Full scale value, current output

(v ~ 2.5 m/s)

Pulse value

(~ 2 pulses/s)

Low flow cut off

(v ~ 0.04 m/s)

15 ½" 4 to 100 dm /min 25 dm /min 0.20 dm 0.50 dm /min

25 1" 9 to 300 dm /min 75 dm /min 0.50 dm 1.00 dm /min

32 – 15 to 500 dm /min 125 dm /min 1.00 dm 2.00 dm /min

40 1½" 25 to 700 dm /min 200 dm /min 1.50 dm 3.00 dm /min

50 2" 35 to 1100 dm /min 300 dm /min 2.50 dm 5.00 dm /min

65 – 60 to 2000 dm /min 500 dm /min 5.00 dm 8.00 dm /min

80 3" 90 to 3000 dm /min 750 dm /min 5.00 dm 12.0 dm /min

100 4" 145 to 4700 dm /min 1200 dm /min 10.0 dm 20.0 dm /min

125 – 220 to 7500 dm /min 1850 dm /min 15.0 dm 30.0 dm /min

150 6" 20 to 600 m /h 150 m /h 0.03 m 2.50 m /h

200 8" 35 to 1100 m /h 300 m /h 0.05 m 5.00 m /h

250 10" 55 to 1700 m /h 500 m /h 0.05 m 7.50 m /h

300 12" 80 to 2400 m /h 750 m /h 0.10 m 10.0 m /h

350 14" 110 to 3300 m /h 1000 m /h 0.10 m 15.0 m /h

400 16" 140 to 4200 m /h 1200 m /h 0.15 m 20.0 m /h

450 18" 180 to 5400 m /h 1500 m /h 0.25 m 25.0 m /h

500 20" 220 to 6600 m /h 2000 m /h 0.25 m 30.0 m /h

600 24" 310 to 9600 m /h 2500 m /h 0.30 m 40.0 m /h
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Pressure loss • No pressure loss if the sensor is installed in a pipe with the same nominal diameter.

• Pressure losses for configurations incorporating adapters according to DIN EN 545

( ä 18, Section "Adapters").

Flow characteristic values (US units)

Diameter Recommended flow rate Factory settings

[inch] [mm]

Min./max. full scale value

(v ~ 0.3 or 10 m/s)

Full scale value, current output

(v ~ 2.5 m/s)

Pulse value

(~ 2 pulses/s)

Low flow cut off

(v ~ 0.04 m/s)

½" 25 1.0 to 26 gal/min 6 gal/min 0.10 gal 0.15 gal/min

1" 25 2.5 to 80 gal/min 18 gal/min 0.20 gal 0.25 gal/min

1½" 40 7 to 190 gal/min 50 gal/min 0.50 gal 0.75 gal/min

2" 50 10 to 300 gal/min 75 gal/min 0.50 gal 1.25 gal/min

3" 80 24 to 800 gal/min 200 gal/min 2.00 gal 2.50 gal/min

4" 100 40 to 1250 gal/min 300 gal/min 2.00 gal 4.00 gal/min

6" 150 90 to 2650 gal/min 600 gal/min 5.00 gal 12.0 gal/min

8" 200 155 to 4850 gal/min 1200 gal/min 10.0 gal 15.0 gal/min

10" 250 250 to 7500 gal/min 1500 gal/min 15.0 gal 30.0 gal/min

12" 300 350 to 10600 gal/min 2400 gal/min 25.0 gal 45.0 gal/min

14" 350 500 to 15000 gal/min 3600 gal/min 30.0 gal 60.0 gal/min

16" 400 600 to 19000 gal/min 4800 gal/min 50.0 gal 60.0 gal/min

18" 450 800 to 24000 gal/min 6000 gal/min 50.0 gal 90.0 gal/min

20" 500 1000 to 30000 gal/min 7500 gal/min 75.0 gal 120.0 gal/min

24" 600 1400 to 44000 gal/min 10500 gal/min 100.0 gal 180.0 gal/min
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Mechanical construction

Design, dimensions Transmitter remote version, wall-mount housing (non Ex-zone and II3G/Zone 2)

A0001150

Dimensions (SI units)

Dimensions (US units)

A B C D E F G H J

215 250 90.5 159.5 135 90 45 > 50 81

K L M N O P Q R S

53 95 53 102 81.5 11.5 192 8 × M5 20

All dimensions in [mm]

A B C D E F G H J

8.46 9.84 3.56 6.27 5.31 3.54 1.77 > 1.97 3.18

K L M N O P Q R S

2.08 3.74 2.08 4.01 3.20 0.45 7.55 8 × M5 0.79

All dimensions in [inch]
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Transmitter remote version, connection housing (II2GD/Zone 1)

A0002128

Dimensions (SI units)

Dimensions (US units)

A A* B B* C D E Ø F G H J K L M

265 242 240 217 206 186 178
8.6 

(M8)
100 130 100 144 170 355

All dimensions in [mm]

A A* B B* C D E Ø F G H J K L M

10.4 9.53 9.45 8.54 8.11 7.32 7.01
0.34 

(M8)
3.94 5.12 3.94 5.67 6.69 14.0

All dimensions in [inch]
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There is a separate mounting kit for the wall-mounted housing. It can be ordered from Endress+Hauser as an 

accessory. The following installation variants are possible:

• Panel-mounted installation

• Pipe mounting

Installation in control panel

A0001131

Pipe mounting

A0001132

245 (9.65)

~110 (~4.33)

210 (8.27)

+0.5 (+0.019)
–0.5 (–0.019)

+0.5 (+0.019)
–0.5 (–0.019)

mm (inch)

Ø 20…70
(Ø 0.79…2.75)

~ ~ 6.1)155 (

mm (inch)
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Compact version DN 300 (12")

A0005423

High temperature version DN 300 (12")

A0005529

Measurement D1, E1 = Measurement D, E of the standard compact version plus 110 mm (4.33")
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Dimensions (SI units)

Dimensions (US units)

DN L 1) A A* B C D E F G H K

EN (DIN) / JIS / AS 2)

15 200

227 207 187 168 160

341 257 84 94 120

25 200 341 257 84 94 120

32 200 341 257 84 94 120

40 200 341 257 84 94 120

50 200 341 257 84 94 120

65 200 391 282 109 94 180

80 200 391 282 109 94 180

100 250 391 282 109 94 180

125 250 472 322 150 140 260

150 300 472 322 150 140 260

200 350 527 347 180 156 324

250 450 577 372 205 166 400

300 500 627 397 230 166 460

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) Only DN 25 and DN 50 are available for flanges according to AS.

All dimensions in [mm]

DN L 1) A A* B C D E F G H K

ANSI

½" 7.87

8.94 8.15 7.36 6.61 6.30

13.4 10.1 3.31 3.70 4.72

1" 7.87 13.4 10.1 3.31 3.70 4.72

1½" 7.87 13.4 10.1 3.31 3.70 4.72

2" 7.87 13.4 10.1 3.31 3.70 4.72

3" 7.87 15.4 11.1 4.29 3.70 7.09

4" 9.84 15.4 11.1 4.29 3.70 7.09

6" 11.8 18.6 12.7 5.91 5.51 10.2

8" 13.8 20.8 13.7 7.09 6.14 12.8

10" 17.7 22.7 14.7 8.07 6.54 15.8

12" 19.7 24.7 15.6 9.06 6.54 18.1

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Compact version DN  350 (14")

A0005424

Dimensions (SI units)

Dimensions (US units)

DN L 1) A A* B C D E F G H J

EN (DIN)

350 550

227 207 187 168 160

738.5 456.5 282.0 564 276

400 600 790.5 482.5 308.0 616 276

450 650 840.5 507.5 333.0 666 292

500 650 891.5 533.0 358.5 717 292

600 780 995.5 585.0 410.5 821 402

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [mm]

DN L 1) A A* B C D E F G H J

ANSI

14" 21.7

8.94 8.15 7.36 6.61 6.30

29.1 18.0 11.1 22.2 10.9

16" 23.6 31.1 19.0 12.1 24.3 10.9

18" 25.6 33.1 20.0 13.1 26.2 11.5

20" 25.6 35.1 21.0 14.1 28.2 11.5

24" 30.7 39.2 23.0 16.2 32.3 15.8

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Sensor, remote version DN 300 (12")

A0012462

High temperature version DN 300 (12")

A0005570

Measurement D1, E1 = Measurement D, E of the standard remote version plus 110 mm (4.33")
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Dimensions (SI units)

Dimensions (US units)

DN L 1) A B C D E F G H J

EN (DIN) / JIS / AS 2)

15 200

129 163 143 102

286 202 84 120 94

25 200 286 202 84 120 94

32 200 286 202 84 120 94

40 200 286 202 84 120 94

50 200 286 202 84 120 94

65 200 336 227 109 180 94

80 200 336 227 109 180 94

100 250 336 227 109 180 94

125 250 417 267 150 260 140

150 300 417 267 150 260 140

200 350 472 292 180 324 156

250 450 522 317 205 400 166

300 500 572 342 230 460 166

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) Only DN 25 and DN 50 are available for flanges according to AS.

All dimensions in [mm]

DN L 1) A B C D E F G H J

ANSI

½" 7.87

5.08 6.42 5.63 4.02

11.3 7.95 3.31 4.72 3.70

1" 7.87 11.3 7.95 3.31 4.72 3.70

1½" 7.87 11.3 7.95 3.31 4.72 3.70

2" 7.87 11.3 7.95 3.31 4.72 3.70

3" 7.87 13.2 8.94 4.29 7.09 3.70

4" 9.84 13.2 8.94 4.29 7.09 3.70

6" 11.8 16.4 10.5 5.91 10.2 5.51

8" 13.8 18.6 11.5 7.08 12.8 6.14

10" 17.7 20.6 12.5 8.07 15.8 6.54

12" 19.7 22.5 13.5 9.06 18.1 6.54

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Sensor, remote version DN  350 (14")

A0003220

Dimensions (SI units)

Dimensions (US units)

DN L 1) A B C D E F G H J

EN (DIN)

350 550

129 163 143 102

683.5 401.5 282.0 564 276

400 600 735.5 427.5 308.0 616 276

450 650 785.5 452.5 333.0 666 292

500 650 836.5 478.0 358.5 717 292

600 780 940.5 530.0 410.5 821 402

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [mm]

DN L 1) A B C D E F G H J

ANSI

14" 21.7

5.08 6.42 5.63 4.02

26.9 15.8 11.1 22.2 10.9

16" 23.6 29.0 16.8 12.1 24.3 10.9

18" 25.6 30.9 17.8 13.1 26.2 11.5

20" 25.6 32.9 18.8 14.1 28.2 11.5

24" 30.7 37.0 20.9 16.2 32.3 15.8

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Ground disk for flange connections

A0003221

Dimensions (SI units)

DN 1) A B C D E t

EN (DIN) / JIS / AS 2) PTFE, PFA

15 16 43 61.5 73

6.5

2

25 26 62 77.5 87.5

32 35 80 87.5 94.5

40 41 82 101 103

50 52 101 115.5 108

65 68 121 131.5 118

80 80 131 154.5 135

100 104 156 186.5 153

125 130 187 206.5 160

150 158 217 256 184

200 206 267 288 205

250 260 328 359 240

3003) 312 375 413 273

3004) 310 375 404 268

3503) 343 433 479 365

9.0

4003) 393 480 542 395

4503) 439 538 583 417

5003) 493 592 650 460

6003) 593 693 766 522

1) Ground disks at DN 15 to 250 (½ to 10") can be used for all flange standards/pressure ratings.
2) Only DN 25 and DN 50 are available for flanges according to AS.
3) PN 10/16
4) PN 25, JIS 10K/20K

All dimensions in [mm]

D
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Ø B
Ø B

Ø
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Ø C Ø C
Ø

A

DN 300 (12")≤ DN 350 (14")≥

Ø E Ø E

t t
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Dimensions (US units)

DN 1) A B C D E t

ANSI PTFE, PFA

½" 0.63 1.69 2.42 2.87

0.26

0.08

1" 1.02 2.44 3.05 3.44

1½" 1.61 3.23 3.98 4.06

2" 2.05 3.98 4.55 4.25

3" 3.15 5.16 6.08 5.31

4" 4.09 6.14 7.34 6.02

6" 6.22 8.54 10.08 7.24

8" 8.11 10.5 11.3 8.07

10" 10.2 12.9 14.1 9.45

12" 12.3 14.8 16.3 10.8

14" 13.5 17.1 18.9 14.4

0.35

16" 15.45 18.9 21.3 15.6

18" 17.3 21.2 23.0 16.4

20" 19.4 23.3 25.6 18.1

24" 23.4 27.3 30.1 20.6

1) Ground disks can be used for all flange standards/pressure ratings.

All dimensions in [inch]
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Weight Weight in SI units

Weight data in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Transmitter

[mm] [inch] EN (DIN) / 

AS 1) 

JIS ANSI EN (DIN) / 

AS 1) 

JIS ANSI Wall-mount housing

15 ½"

P
N

 4
0

6.5

1
0
K

6.5

C
la

ss
 1

5
0

6.5

P
N

 4
0

4.5

1
0
K

4.5

C
la

ss
 1

5
0

4.5

6.0

25 1" 7.3 7.3 7.3 5.3 5.3 5.3

32 – 8.0 7.3 – 6.0 5.3 –

40 1½" 9.4 8.3 9.4 7.4 6.3 7.4

50 2" 10.6 9.3 10.6 8.6 7.3 8.6

65 –

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 –

80 3" 14.0 12.5 14.0 12.0 10.5 12.0

100 4" 16.0 14.7 16.0 14.0 12.7 14.0

125 – 21.5 21.0 – 19.5 19.0 –

150 6" 25.5 24.5 25.5 23.5 22.5 23.5

200 8"

P
N

 1
0

45 41.9 45
P

N
 1

0
43 39.9 43

250 10" 65 69.4 75 63 67.4 73

300 12" 70 72.3 110 68 70.3 108

350 14" 115 175 113 173

400 16" 135 205 133 203

450 18" 175 255 173 253

500 20" 175 285 173 283

600 24" 235 405 233 403

1) For flanges to AS, only DN 25 and 50 are available.

• Transmitter (compact version): 3.4 kg, high temperature version: +1.5 kg

• Weight data valid for standard pressure ratings and without packaging material.
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Weight in US units (only ANSI)

Measuring tube specifications

Weight data in lbs

Nominal diameter Compact version Remote version (without cable)

Sensor Transmitter

[mm] [inch] ANSI ANSI Wall-mount housing

15 ½"

C
la

ss
 1

5
0

14.3

C
la

ss
 1

5
0

9.92

13.2

25 1" 16.1 11.7

40 1½" 20.7 16.3

50 2" 23.4 19.0

80 3" 30.9 26.5

100 4" 35.3 30.9

150 6" 56.2 51.8

200 8" 99.2 94.8

250 10" 165.4 161.0

300 12" 242.6 238.1

350 14" 385.9 381.5

400 16" 452.0 447.6

450 18" 562.3 557.9

500 20" 628.4 624.0

600 24" 893.0 888.6

• Transmitter (compact version): 7.50 lbs, high temperature version: +3.31 lbs

• Weight data valid for standard pressure ratings and without packaging material.

Diameter Pressure rating Internal diameter

EN (DIN) AS 2129 AS 4087 ANSI JIS PFA PTFE

[mm] [inch] [bar] [lbs] [mm] [inch] [mm] [inch]

15 ½" PN 40 – – Cl.150 20K – – 15 0.59

25 1" PN 40 Table E – Cl.150 20K 23 0.91 26 1.02

32 – PN 40 – – – 20K 32 1.26 35 1.38

40 1½" PN 40 – – Cl.150 20K 36 1.42 41 1.61

50 2" PN 40 Table E PN 16 Cl.150 10K 48 1.89 52 2.05

65 – PN 16 – – – 10K 63 2.48 67 2.64

80 3" PN 16 – – Cl.150 10K 75 2.95 80 3.15

100 4" PN 16 – – Cl.150 10K 101 3.98 104 4.09

125 – PN 16 – – – 10K 126 4.96 129 5.08

150 6" PN 16 – – Cl.150 10K 154 6.06 156 6.14

200 8" PN 10 – – Cl.150 10K 201 7.91 202 7.95

250 10" PN 10 – – Cl.150 10K – – 256 10.1

300 12" PN 10 – – Cl.150 10K – – 306 12.0

350 14" PN 10 – – Cl.150 – – – 337 13.3

400 16" PN 10 – – Cl.150 – – – 387 15.2

450 18" PN 10 – – Cl.150 – – – 432 17.0

500 20" PN 10 – – Cl.150 – – – 487 19.2

600 24" PN 10 – – Cl.150 – – 23 593 23.3
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Material • Transmitter housing

– Compact housing: powder-coated die-cast aluminum

– Wall-mount housing: powder-coated die-cast aluminum

• Sensor housing

– DN 25 to 300 (1 to 12"): powder-coated die-cast aluminum

– DN 350 to 600 (14 to 24"): with protective lacquering

• Measuring tube

– DN  300 (12"): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with Al/Zn protective coating)
– DN  350 (14"): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with protective lacquering)

• Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium

• Flanges

– EN 1092-1 (DIN 2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B
(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– ANSI: A105; F316L

(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– AS 2129

– DN 25 (1"): A105 or RSt37-2 (S235JRG2)

– DN 40 (1 ½"): A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Material load diagram

" Caution! 

The following diagrams contain material load diagrams (reference curves) for flange materials with regard to 

the medium temperature. However, the maximum medium temperatures permitted always depend on the 

lining material of the sensor and/or the sealing material ( ä 21).

 

Flange connection to EN 1092-1 (DIN 2501)

Material: RSt37-2 (S235JRG2) / C22 / Fe 410W B

A0005594
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Flange connection to EN 1092-1 (DIN 2501)

Material: 316L / 1.4571

A0005304

Flange connection to ANSI B16.5

Material: A 105

A0003226

Flange connection to ANSI B16.5

Material: F316L

A0005307
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Flange connection to JIS B2220

Material: RSt37-2 (S235JRG2) / HII / 1.0425 / 316L

A0003228

Flange connection to AS 2129 Table E or AS 4087 PN 16

Material: A105 / RSt37-2 (S235JRG2) / St44-2 (S275JR)

A0005595

Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes:

• Standard available with 1.4435, Alloy C-22, tantalum, platinum/rhodium 80/20, titanium

• Optional: measuring electrodes made of platinum/rhodium 80/20

Process connections Flange connection:

• EN 1092-1 (DIN 2501), DN  300 (12") form A, DN  350 (14") form B

(Dimensions to DIN 2501, DN 65 PN 16 and DN 600 (24") PN 16 exclusively to EN 1092-1)

• ANSI B16.5

• JIS B2220

• AS 2129 Table E

• AS 4087 PN 16

Surface roughness • PFA liner: 0.4 m (15.7 in)

• Elektroden

– 1.4435, Alloy C-22, titanium: 0.3 to 0.5 m ( 11.8 to 19.7 in)

– Tantal, Platin/Rhodium: 0.3 to 0.5 m ( 11.8 to 19.7 in)

(All data refer to parts in contact with medium)
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Human interface

Display elements • Liquid crystal display: backlit, two lines (Promag 50) or four lines (Promag 53) with 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• Totalizer

– Promag 50: 2 totalizers

– Promag 53: 3 totalizers

Operating elements Unified operation concept for both types of transmitter:

Promag 50:

• Local operation via three keys (S, O, F)

• Quick Setup menus for straightforward commissioning

Promag 53:

• Local operation via three keys (S, O, F)

• Application-specific Quick Setup menus for straightforward commissioning

Language groups Language groups available for operation in different countries:

Promag 50, Promag 53:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch, Portuguese

• Eastern Europe and Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish, Czech

• South and east Asia (SEA):

English, Japanese, Indonesian

Promag 53:

• China (CN):

English, Chinese

You can change the language group via the operating program "FieldCare".

Remote operation • Promag 50: Remote control via HART, PROFIBUS DP/PA

• Promag 53: Remote control via HART, PROFIBUS DP/PA, MODBUS RS485, FOUNDATION Fieldbus
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Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives.

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the "Australian Communications and Media Authority 

(ACMA)".

Pressure measuring device 

approval

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to Article 3(3) 

of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed and manufactured 

according to good engineering practice. Where necessary (depending on the medium and process pressure), 

there are additional optional approvals to Category II/III for larger nominal diameters.

Ex approval Information about currently available Ex versions (ATEX, IECEx, FM, CSA, NEPSI) can be supplied by your 

Endress+Hauser Sales Center on request. All explosion protection data are given in a separate documentation 

which is available upon request.

Other standards and 

guidelines

• EN 60529

Degrees of protection by housing (IP code)

• EN 61010

Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory 

Procedures.

• IEC/EN 61326

“Emission in accordance with requirements for Class A”.

Electromagnetic compatibility (EMC requirements)

• NAMUR NE 21:

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

• NAMUR NE 43:

Standardization of the signal level for the breakdown information of digital transmitters with analog output 

signal.

• NAMUR NE 53:

Software of field devices and signal-processing devices with digital electronics.

• ANSI/ISA-S82.01

Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General 

Requirements Pollution degree 2, Installation Category II.

• CAN/CSA-C22.2 No. 1010.1-92

Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use.

Pollution degree 2, Installation Category II

FOUNDATION Fieldbus 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

Fieldbus Foundation. The device thus meets all the requirements of the following specifications:

• Certified to FOUNDATION Fieldbus Specification

• The device meets all the specifications of the FOUNDATION Fieldbus H1.

• Interoperability Test Kit (ITK), revision status 5.01 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers

• Physical Layer Conformance Test of the Fieldbus Foundation

MODBUS RS485 certification The measuring device meets all the requirements of the MODBUS/TCP conformity test and has the “MOD-

BUS/TCP Conformance Test Policy, Version 2.0”. The measuring device has successfully passed all the test 

procedures carried out and is certified by the “MODBUS/TCP Conformance Test Laboratory” of the University

of Michigan.

PROFIBUS DP/PA 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

PNO (PROFIBUS User Organisation). The device thus meets all the requirements of the following 

specifications:

• Certified to PROFIBUS PA, profile version 3.0 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers (interoperability)
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Ordering information
Your Endress+Hauser service organization can provide detailed ordering information and information on the 

order codes on request.

Accessories
Various accessories, which can be ordered separately from Endress+Hauser, are available for the transmitter 

and the sensor. Your Endress+Hauser service organization can provide detailed information on the order codes 

in question.

Documentation
• Flow Measurement (FA005D/06)

• Operating Instructions Promag Promag 50 (BA046D/06 and BA049D/06)

• Operating Instructions Promag Promag 50 PROFIBUS PA (BA055D/06 and BA056D/06)

• Operating Instructions Promag Promag 53 (BA047D/06 and BA048D/06)

• Operating Instructions Promag Promag 53 FOUNDATION Fieldbus (BA051D/06 and BA052D/06)

• Operating Instructions Promag Promag 53 MODBUS RS485 (BA117D/06 and BA118D/06)

• Operating Instructions Promag Promag 53 PROFIBUS DP/PA (BA053D/06 and BA054D/06)

• Supplementary documentation on Ex-ratings: ATEX, IECEx, FM, CSA, NEPSI

Registered trademarks
HART® 

Registered trademark of the HART Communication Foundation, Austin, USA

PROFIBUS® 

Registered trademark of the PROFIBUS Nutzerorganisation e.V., Karlsruhe, D

FOUNDATION™ Fieldbus

Registered trademark of the Fieldbus Foundation, Austin, USA

MODBUS® 

Registered trademark of the MODBUS Organisation

HistoROM™, S-DAT®, T-DAT™, F-CHIP®, FieldCare®, Fieldcheck®, FieldXpert™, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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Instruments International

Endress+Hauser

Instruments International AG

Kaegenstrasse 2

4153 Reinach

Switzerland

Tel. +41 61 715 81 00

Fax +41 61 715 25 00

www.endress.com

info@ii.endress.com

TI047D/06/en/11.09

71106271

FM+SGML6.0 ProMoDo
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Zeugnis-Nr./Certificate No.  AU - 3004870843

Seite/Page 1 von/of 1

Es wird bescheinigt, dass die gelieferten Erzeugnisse den Vereinbarungen bei der Bestellung entsprechen. Darüber 

hinaus wird bescheinigt, dass bei der Herstellung der nachstehend aufgeführten Erzeugnisse die vorgeschriebenen 

Prüfungen und/oder die zusätzlich aufgeführten Prüfungen nach den bestehenden Prüfvorgaben durchgeführt 

und die erforderlichen Freigaben erteilt wurden. Die unten aufgeführten Prüfungen wurden unter Aufsicht einer

dazu autorisierten, unabhängigen Stelle durchgeführt.

It is certified that the products supplied are in compliance with the requirements of the order. Furthermore, it 

is confirmed that during the manufacturing of the subsequently listed products the specified inspections and/or 

the additionaly ordered tests have been performed according to the valid procedures and the necessary releases 

have been given. The subsequently listed inspections have been performed by especially authorized personnel.

Kunde/Customer :

Kunden Bestell-Nr./Customer Order No. :
E+H-Auftrags-Nr./E+H Order No. :

Pos./Item Menge/Qty. Produktbezeichnung/Description

30 1 50W1H-S50A3AK4AAAD
PROMAG 50 W DN100
S/N.: F7047620000

Drucktest Messsystem/Pressure Test Measuring System:
Druck/Pressure: 24 bar, Dauer/Duration: 3' 00'', Medium/Fluid: Wasser/Water

Alle Tests wurden mit Erfolg bestanden./All tests were passed successfully.

Datum/Date 10/08/2012 Sukhadev S. Morabale

Endress+Hauser Flowtec (India) Pvt. Ltd. Abnahmebeauftragter

Aurangabad, MH, India Inspector

F7047620000

Abnahmeprüfzeugnis nach EN 10204 - 3.1
Inspection certificate acc. to EN 10204 - 3.1

Dieses Dokument wurde elektronisch nach EN 10204 erstellt und ist ohne Unterschrift gültig.

This document was generated electronically acc. to EN 10204 and is valid without signature.

ENDRESS+HAUSER AUSTRALIA PTY LTD.
AU - 2113 - NORTH RYDE NSW
-
52745517
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Safety Relief Valves
Series 433
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The-Safety-Valve.com
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Series 433

Type 431, 433 

Type 431, 433 PN 160

Series 429

Type 427, 429

Modulate
Action
Modulate 
Action

Valve finderValve finder
LESER Safety Valves for every industrial application
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H2SO4
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High
Efficiency
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GeneralGeneral

DN 15 – DN 150
Set pressure 0.2 – 40 bar

Type 431, 433Type 431, 433

DN 15
Set pressure 0.3 – 160 bar

Type 431, 433 PN 160Type 431, 433 PN 160

DN 15 – DN 150
Set pressure 1.5 – 40 bar

Type 427, 429Type 427, 429

OptionsOptions
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General InformationGeneral Information

LESER –  Modulate Action Safety Valves

The Modulate Action product group stands for 

✓   Suitable solutions for all areas of applications, 
especially thermal expansion

✓  Lowest possible loss of medium
✓  Compact construction and low weight

LESER Modulate Action Safety Valves

 •  are characterised by longstanding proof in service 
and are constantly optimised by service specialists. 

•  are available as standard safety valves or proportional 
safety valves.

•  reach their full lift within a pressure increase of 10% above 
the set pressure

•  are suitable for almost all industrial applications.
•  are accepted by numerous rules and regulations and 

approved by leading classification societies. 

Examples of this are:

-  European Community: CE marking as per Pressure 
Equipment Directives 97/23/EG and DIN EN ISO 4126-1

-   Germany: VdTÜV approval as per Pressure Equipment 
Directive, EN ISO 4126-1, TÜV SV 100 and 
AD 2000-Merkblatt A2

-  China: AQSIQ based on the approvals as 
per AD 2000-Merkblatt A2

-  Russia: TR and RTN based on 
the AD 2000-Merkblatt A2 approval

Furthermore, all LESER Modulate Action safety valves 
are constructed, identified, produced, and approved 
in compliance with the following regulations:

EN ISO 4126-7, EN 12266-1/-2, EN 1092 Part I and II Flange, 
ASME B 16.34 and ASME B16.5- Flange, 
AD 2000-Merkblatt A4, AD 2000-Merkblatt HP0, 
TRD 110, TRD 421, TRD 721

LESER Modulate Action safety valves can be used for all 
steam, gas, and liquid applications and are characterised by 
their low loss of medium.

The Series 433 standard safety relief valves have component 
testing according to AD 2000-Merkblatt AT for steam, gases, 
and liquids. For the Series 429 proportional safety valves, there 
is only component testing as per AD 2000-Merkblatt A2 for 
steam and gasses, because the required coefficient of discharge 
is not reached for liquids. Nevertheless, Series 429 can be 
used as per the rules and regulations for thermal expansion.

Furthermore, Series 429 proportional safety valves are used 
as overflow valves or in bypass systems.
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Applications

LESER – Modulate Action Safety Valves

provide the ultimate solution for all industrial applications 
with steam, gasses, and liquids.

Series 433 standard safety valves 
acc. to definition AD 2000-Merkblatt A2
are ideal relief valves for medium mass flows. Their greater 
proportional range leads to a constant mode of operation 
and relief of pressure peaks for liquids in particular. 

Typical applications for LESER Modulate Action Series 433 
safety valves are:

•  chemical industry
– recycling facilities: Low medium loss
– piping with long line lengths
– two-phase flow
– waste gas purification systems on the outlet side

• heat-transfer oil systems

•  liquids protection
– metering pumps
– hydraulic systems
– pulsating operating pressures

•  machine building (OEM)
– piston compressors with small and medium capacities

• overflow function

•  thermal expansion
– protection of pipeline segments
– sealed storage tanks

Series 429 proportional safety valves 
acc. to definition AD 2000-Merkblatt A2 
opens proportional to pressure increase. This is usually 
achieved by using a disc without a lifting aid. Proportional 
safety valves are normally used anywhere where only very 
small mass flows are to be expected and the medium loss 
is to be kept as low as possible (e. g. thermal expansion).

Both proportional as well as standard safety valves are 
characterised by particularly stable operation.

General design feature

LESER – Modulate Action Safety Valves

offer a large number of models, materials, and accessories 
for adaptation to any application:

•  11 valve sizes from DN 15 to DN 150 – 1/2" up to 6" with 
connection possibilities for the respective application

•  Nominal pressure ratings from PN 16 to PN 160 / Class 150 
to Class 600 fulfil most pressure requirements

•  Orifice 0.2 x D to > 1.1 x M cover all common performance 
requirements.

•  The required material for the application can be chosen from 
the large choice of body materials, for example:
– 0.6025 / cast iron (Series 433)
– 0.7043 / ductile iron
– 1.0619 / WCB
– 1.4408 / CF8M

•  centre to face dimensions acc. to DIN 3320
•  set pressures from 0.2 to 160 bar qualify Modulate Action 

safety valves for all industrial systems
•  operating temperatures from -270 to 450 °C make use 

possible in numerous applications
•  compact construction and low weight for easy handling
•  same nominal inlet and outlet diameter
•  identical construction for steam, gasses and liquids 

(single trim) reduces the number of required spare parts 
and facilitates cost-effective maintenance 

•  construction without a blow down ring guarantees easy 
service and prevents incorrect settings of the blow down ring

•  the one-part spindle reduces friction, guarantees optimal 
guidance and reliable operation under all operating conditions 

•  the self-emptying angle type body prevents residue and 
reduces corrosion 

LESER – Modulate Action safety valves can be individually 
adapted to the applications with a multitude of accessories. 
Examples are:
•  discs with soft seal (O-ring) fulfil increased demands 

of functional tightness
•  stellited or hardened metal seat surfaces of disc 

and seat reduce the wear and increase the service life
•  balanced bellows for compensation of the back pressure 

and to protect the moving parts
•  heating jacket for heating the safety valve 

when protecting cold stiff media
•  each component can be constructed of an alternative 

material according to customer specifications

General InformationGeneral Information
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High operating to set 
pressure ratio, high backpressure 

or low total height?

Clean Service 
application?

Critical Service / highly corrosive 
application?

API specified 
application?

Steam, gas and liquid application 
with low capacity in relation 

to valve size?

High 
Performance

API

Compact 
Performance

Modulate
Action
Modulate
Action

High
Efficiency

Orifice ≥ F

Best
Availability

Additional components 
beyond safety valves

Yes

Yes

Yes

Yes

Yes

Yes

Orifice ≤ F

Required 
Orifice letter?
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How to find the right Modulate Action Safety Valve
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How to find the right 
Modulate Action Safety Valve

max.

Set pressure
p + 10%

Lift

Standard Safety Valve
acc. to definition AD 2000-Merkblatt A2
for medium capacities with a large proportional range
Mainly used for thermal expansion.

Proportional Safety Valve
acc. to definition AD 2000-Merkblatt A2
with linear opening and closing characteristics 
proportional to increasing or falling pressure
Mainly used with incompressible media 

Set pressure
p + 10%

Lift

max.

Type 431
Type 433

PN 40
Class 300

Type 431 PN 160
Type 433 PN 160

PN 160
Class 600

Type 427
Type 429

PN 40
Class 300

Valve finderValve finder
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Type 431

Open bonnet

Type 433

Closed bonnet

 Type 431 PN 160

Open bonnet

Type 431 PN 160

Closed bonnet

Type 427

Open bonnet

Type 429

Closed bonnet
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Valve size

Type 431 / 433 433 PN 160 427 / 429

min.
DN 15 DN 15 DN 15

1/2"  1/2"  1/2"

max.
DN 150 DN 15 DN 150

6"  1/2" 6"

Materials

Type 431 / 433 433 PN 160 427 / 429

0.6025 Cast iron ✓ – –

0.7043 Ductile 60-40-18 ✓ – ✓

1.0619 WCB ✓ ✓ ✓

1.4408 CF8M ✓ ✓ ✓

Set pressure

Type 431 / 433 433 PN 160 427 / 429

Metric units min. [bar] 0.2 0.3 1.5

Metric units max. [bar] 40 160 40

Temperature application range

Type 431 / 433 433 PN 160 427 / 429

According to DIN EN min. [°C] -270 -270 -270

According to DIN EN max. [°C] 450 450 450
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Valve selectionValve selection

Capacity

Type 431 / 433 433 PN 160 427 / 429

Attention: Series 433 and 429 are CE certified, however not according to ASME.

LEOS/G min. 0.111 0.111 0.023

LEOS/G max. 4.016 0.111 1.374

OrificeS/G min. 1.0 x D 1.0 x D 1.0 x D

OrificeS/G max. 1.1 x M 1.0 x D 1.07 x J

LEOL min. 0.115 0.129

LEOL max. 3.963 0.127

OrificeL min. 1.0 x D 1.2 x D

 OrificeL max. 1.1 x M 1.2 x D

The required discharge coefficient 
for liquids of αw 0.05 

acc. to AD 2000-Merkblatt A2 
is not reached, therefore 

a component test is not possible.

Coefficient of discharge
Type 431 / 433 433 PN 160 427 / 429

DN 15
O-ring 
disc

DN 15
Metal 
 seat

DN 20 DN 25 
– 150

DN 15
O-ring disc

DN 15
Metal seat

Pressure increase acc. to DIN EN ISO 4126 10% 10% 10% 10% 10% 10% 10%

Kdr / αw S/G 0.59 0.62 0.29 0.38 0.59 0.62 0.13

Kdr / αw L 0.47 0.48 0.19 0.25 0.47 0.48

The required discharge coefficient 
for liquids of αw 0.05 

acc. to AD 2000-Merkblatt A2 
is not reached, therefore 

a component test is not possible.
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Approvals

 Type 431 / 433 433 PN 160 427 / 429

Country Code Media HDD

Europe DIN EN ISO 4126-1
CE marking S/G/L 072020111Z0008/0/06 072020111Z0008/0/06 072020111Z0008/0/04

Germany AD 2000-
Merkblatt A2 S/G/L TÜV SV 577 TÜV SV 577 TÜV SV 610

China AQSIQ S/G/L ✓ ✓ –

Russia TR / RTN S/G/L ✓ ✓ –

Kazakhstan GOST-K S/G/L ✓ ✓ –

Belarus GOSPROMNAZADOR S/G/L ✓ ✓ ✓

 Classification societies

Bureau Veritas BV ✓ ✓

ClassNK NIPPON Kaiji Kyokai NK ✓ ✓

Det Norske Veritas DNV ✓ ✓

Germanischer Lloyd GL ✓ ✓

Lloyd`s Register EMEA LREMEA ✓ ✓

Registro Italiano Navale RINA ✓ ✓

On request
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How to useHow to use

 Materials     

 In the table below, you will find a list of the LESER material codes. Please take into consideration that 
 – material quality certificate 3.1 acc. to EN 10204 is available for each body material    
 – material quality certificate 3.1, which certifies different materials, is available for many materials.      
      

General information concerning flange drillings and flange facings

Multiple
pressure 

rating

The flange standard shows the same drilling, facing and outer diameter for several pressure ratings, e.g. from PN 16 to PN 40. 
Due to the pressure rating of the body, LESER fulfills the requirements for flange thickness, e.g. PN 16 but not PN 40.

Smooth Finish

In the applicable MSS SP-6 (Edition 2001), “Smooth Finish” is no longer mentioned. In MSS SP-6 (Edition 1980), “Smooth 
Finish” was defined as the surface quality of the flange with “250 μinch (6.3 μm) AARH max.”. LESER supplies flange 
sealing surfaces according to ASME B16.5 – 1996, Paragraph 6.4.4.3: “Either a serrated concentric or serrated spiral finish 
resulting in service finish from 125 to 250 μinch average roughness shall be furnished” This finish meets the requirements 
of MSS SP-6 (Edition 1980), which is not valid anymore!

Stock Finish
“Stock Finish” is not defined in any technical standard. If “Stock Finish” is specified in the order, then LESER delivers 
standard flange sealing surfaces as per DIN or ASME (marked with * in the “Flange sealing surfaces” table for each series).

   Option code for flange drillings and dimensions, e.g. H50

H50
Flange drilling as specified in flange standard
Outer flange diameter, flange thickness and height of flange facing may be larger, see “Dimensions”

(H50)
Flange dimensions except flange thickness are in accordance with standards (e.g. ASME B16.5)
Flange thickness is smaller (max. 2 mm), see “Multiple pressure rating”

Stock Fini 
Flange drilling as specified in standard. Flange thickness may be less than the flange outer diameter as specified 
in the standard, however complete nut support area is available

   Option code for flange sealing surfaces, e.g. L36

L36 Flange facing as specified in standard (e.g. Flange facing inlet Type B2 “smooth finish”)

  Pressures – Symbols in use

Symbols Name Metric units

p Set pressure bar

p0 Absolute pressure in vessel

= p · 1.1 + 1.013 bara

= p · 1.1 + 14.5

The overpressure is 10% of the set pressure, but at least 0.2 bar

pa Back pressure bar

pa0 Absolute back pressure

(= pa + 1.013) bara

(= pa + 14.5)

General signs and symbols Signs and symbols for flange drillings and flange facings

* Standard * Standard construction, specification of an option code not necessary

✓ Available (*)
Flange dimensions with exception of flange thickness as per flange standards 
(e.g. ASME B16.5) Flange thickness is less (max. 2 mm), see “Hole patterns valid 
for different pressure ratings”

– Not possible – Flange hole pattern / sealing surface not possible
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Material code Valve body with flanges
Body material is certified acc. to 3.1 (EN 10204) for the following materials

acc. to DIN EN  acc. to ASME

xxx1.xxxx Grey iron 0.6025 Cast iron
xxx2.xxxx Carbon steel 1.0619 WCB, WCC
xxx4.xxxx Stainless steel 1.4408, 1.4581 CF8M (Charpy Test at -196°C), CF10M
xxx5.xxxx Nodular cast iron 0.7043 Ductile Gr. 60-40-18
xxx7.xxxx High temperature carbon steel 1.7357 WC6
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Example of determination of  Kdr/αw : Type 433 DN 25 

How to useHow to use
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Diagram 1
Determining the restricted lift due to reduced Kdr/αw

Diagram 2
Determination of reduced Kdr/αw or Kb

1) due to back pressure

Step Description Example Step Description Example

1
Calculation of the necessary coefficient of discharge 
for the selected safety valve. The applicable formulas 
are to be taken from from the codes and standards.

1 
Calculation of the back pressure pa0/p0 with the use of 
the set pressure p0  [bara] 0.962 and the back pressure 
pa0 [bara] 1.913Kdr/αw = 0.32 pa0/p0 = 0.503

2
Choose the starting point (0.3) on the Y-axis 
of the diagram

2
Choose the starting point (0.503) on the X-axis of the 
diagram

3 Draw a horizontal line to determine the 
intersection point of the curves. 

3 Draw a vertical line to determine the intersection point 
of the curves. 

4
Draw a vertical line through the intersection point 
on the X-axis to determine the ratio of lift / flow 
diameter (h/d0).

4
Draw a horizontal line through the intersection point 
on the Y-axis to determine the reduced coefficient of 
discharge Kdr/αwh/d0 = 0.09 Kdr/αw = 0.330

5
Calculation of the lift stopper with the formula 
h = d0 x h/d0. (To order the lift restriction, please 
choose option code J51; see page 99/20).

h = 18 x 0.09
h = 1.62 mm

5
Calculation of the valve with the established coefficient 
of discharge Kdr/αw or the correction factor for back 
pressure Kb

1 2

  Example – Type 433, flow diameter d0 = 13 mm, Lift h = 3.0 mm, Kdr/αw D/G = 0.81Explanation

1a 2a

1b 2b
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        Kdr = αw = f (pa0/p0)  

DN15 Metal disc

DN15 O-ring-disc

DN25 – 150

DN20

Ratio of back pressure / set pressure pa0 / p0
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0.3000.200 0.400 0.500 0.600 0.700

0.833

0.800 0.900

Determination of coefficient of discharge 
in case of a lift restiction or back pressure

Type 431, 433Type 431, 433

2

2b

2a

0.503

0.330

Diagram for evaluation of coefficient of discharge (Kdr/αw) or Kb in reference 
to the ratio of back pressure / set pressure (pa0/p0)

h = Lift [mm]
d0 =  Flow diameter [mm] of selected safety 

valve see “Article Numbers” table
h/d0 = Ratio of lift / flow diameter 
pa0 = Back pressure [bara]
p0 = Set pressure [bara]
pa0/p0 =  Ratio of back pressure / set pressure
Kdr =  Coefficient of discharge 

acc. to DIN EN ISO 4126-1 
αw =  Coefficient of discharge 

acc. to AD 2000-Merkblatt A2
Kb =  Back pressure correction factor 

acc. to API 520 Section 3.3

Diagram for evaluation of ratio of lift / flow diameter (h/d0) 
in reference to the coefficient of discharge (Kdr/αw)

1a
DN15, O-ring-disc, S/G

0.30.1
0.110 0.208
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 Kdr = αw = f (h/d0)  

DN20, S/G

DN25 – DN150, S/G

Ratio of lift / flow diameter h / d0
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DN15, Metal disc, S/G
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        Kdr = αw = f (h/d0)  

DN15, O-ring-disc, L

DN15, Metal disc, L

DN25 – DN150, L

DN20, L

0.110 0.208
Ratio of lift / flow diameter h / d0
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0.09
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1
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Sample capacity table – 
How to selcet capacities for steam: Type 433 DN 25

How to useHow to use

00/09 LWN 485.01-E

Explanation Type 433 DN 25 

No.  Name  Metric units Example

Code AD 2000-Merkblatt A2

Nominal inlet diameter DNI 25

Nominal outlet diameter DNO 25

Actual orifice diameter d0 [mm] 18

Actual orifice area A0 [mm2] 254

LESER Effective Orifice LEOS/G [inch2] 0.154

Set pressure [barg] 1

Capacity [kg/h] 101

Calculation basis See table on page 00/10

1

2

3

4

5

6

7

8

9

G
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Metric units AD 2000-Merkblatt A2 [kg/h]

O-ring 
disc

Metal 
seat

DNI 15 15 20 25 32 40 50 65 80 100 125 150

DNO 15 15 20 25 32 40 50 65 80 100 125 150

Actual Orifice diameter 
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual Orifice area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOS/G*) [inch2] 0.111 0.111 0.117 0.154 0.154 0.251 0.399 0.650 1.004 1.708 2.598 4.016

Set pressure [bar] Capacity [kg/h]

0.2 34 34 55 88 142 220 375 570 880

0.5 55 53 30 63 63 102 163 265 410 697 1060 1638

1 78 78 67 101 101 165 263 428 661 1125 1711 2645

Capacity table – steam

Capacities for satureted steam according to AD 2000-Merkblatt A2, 
based on set pressure plus 10% overpressure.

1

7

8

2

3

6

4

5
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How to useHow to use

00/10LWN 485.01-E

LESER Effective Orifice

Pressure relief devices may be initally sized using the equations 
shown in API RP 520, Section 3.6 to 3.10 for steam, gasses, 
liquids, or two-phase flow. These equations use the coefficient 
of discharge (S/G 0.975, L 0.650) and the effective area (acc. 
to API Std. 526, Fifth Edition, June 2002, table 1), which are 
independent of the valve design.

This way, the designer can determine a preliminary valve 
size. By using the LESER Effective Orifice (LEO), the 
designer can select the safety valve directly according 
to the calculation. A verification with the selected actual 
orifice area and the accorded coefficient of discharge is not 
necessary.

6

For further information refer to LESER ENGINEERING at www.leser.com/engineering.

Calculation basis

Metric units

Code Capacity calculation according to AD 2000-Merkblatt A2

Medium 

Steam
(Saturated steam)

Standard 
conditions

Steam table IAPWS-IF97 IAPWS Industrial 
Formulation for the Thermodynamic Properties 

of water and steam
[kg/h]

Air
Standard 
conditions 0 °C and 1013 mbar [mn

3/h]

Water
Standard 
conditions 20 °C  [103 kg/h]

All media

Design pressure Set pressure plus 10% overpressure 

Design pressure 
for low set 
pressures

Capacity at 1 bar (14.5 psig) and lower are calculated at 0.1 bar (1.45 psig) overpressure.

9

Example   Determining the design pressure

Metric units

Set pressure Design pressure

10 bar 10 bar + 10% overpressure = 11 bar

0.5 bar 0.5 bar + 0.1 bar overpressure = 0.6 bar

LEOS/G
LESER Effective Orifice (for steam and gasses) [inch2] see page 00/11 

LEOL
LESER Effective Orifice (for liquids) [inch2] see page 00/12
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LEOS/GLEOS/G

00/11 LWN 485.01-E

LEOS/G     LESER Effective Orifice (for steam, gas and vapor)

Orifice acc. 
to API 526

LESER series DN Inlet size d0 [mm]
Kdr/αw-values

K-value1)

LEOS/G

[inch2]
% of next

higher orifi ce
% of next

lower orifi ce

429 15 1/2" 12.0 0.130 0.023 21.2%

429 20 3/4" 18.0 0.130 0.053 47.8%

429 25 1" 18.0 0.130 0.053 47.8%

429 32 1 1/2" 18.0 0.130 0.053 47.8%

429 40 1 1/2" 23.0 0.130 0.086 78.1%

433 15 O-ring disc 1/2" 12.0 0.590 0.106 96.4%

D 0.110 100.0% 100.0%

433 15 Metal seat 1/2" 12.0 0.620 0.111 56.9% 101.3%

433 20 3/4" 18.0 0.290 0.117 56.9% 106.7%

429 50 2" 29.0 0.130 0.137 69.6% 124.1%

433 25 1" 18.0 0.380 0.154 78.4% 139.8%

433 32 1 1/2" 18.0 0.380 0.154 78.4% 139.8%

E 0.196 100.0% 100.0%

429 65 2 1/2" 37.0 0.130 0.222 72.4% 113.4%

433 40 1 1/2" 23.0 0.380 0.251 81.8% 128.1%

F 0.307 100.0% 100.0%

429 80 3" 46.0 0.130 0.343 68.3% 111.9%

433 50 2" 29.0 0.380 0.399 79.3% 130.0%

G 0.503 100.0% 100.0%

429 100 4" 60.0 0.130 0.584 74.4% 116.2%

433 65 2 1/2" 37.0 0.380 0.650 82.7% 129.1%

H 0.785 100.0% 100.0%

429 125 5" 74.0 0.130 0.889 69.1% 113.2%

433 80 3" 46.0 0.380 1.004 78.0% 127.9%

J 1.287 100.0% 100.0%

429 150 6" 92.0 0.130 1.374 74.7% 106.7%

433 100 4" 60.0 0.380 1.708 92.9% 132.7%

K 1.838 100.0% 100.0%

433 125 5" 74.0 0.380 2.598 91.1% 141.4%

L 2.853 100.0% 100.0%

M 3.600 100.0% 100.0%

433 150 6" 92.0 0.380 4.016 92.5% 116.3%

N 4.340 100.0% 100.0%

The table is based on the accorded coefficient of discharge for steam and gases for ASME certified LESER safety valves. 
The associated K-values can be seen in the “K-values” column.

LEOS/G [inch2] = A0 [inch2] . (  K    )     0.975

1)  There is no ASME approval for the LESER Modulate Action Series 433 and 429. In order to be able to still use the LEO and hence obtain compatibility to the orifice 
acc. to API 526, the Kdr/αw-value (approval acc. to DIN EN ISO 4126-1 and AD 2000-Merkblatt A2) was brought into the calculation.
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LEOLLEOL

00/12LWN 485.01-E

The table is based on the accorded coefficient of discharge for liquids for ASME certified LESER safety valves. 
The associated K-values can be seen in the “K-values” column.

LEOL     LESER Effective Orifice (for liquids)

Orifice acc. 
to API 526

LESER series DN Inlet size d0 [mm]
Kdr/αw-values

K-value1)

LEOL

[inch2]
% of next

higher orifi ce
% of next

lower orifi ce

D 0.110 100.0% 100.0%

433 20 3/4" 18.0 0.190 0.115 58.8% 104.8%

433 15 O-ring disc 1/2" 12.0 0.590 0.127 64.8% 115.5%

433 15 Metal seat 1/2" 12.0 0.480 0.129 66.0% 117.7%

433 25 1" 18.0 0.250 0.152 77.4% 137.9%

433 32 1 1/2" 18.0 0.250 0.152 77.4% 137.9%

E 0.196 100.0% 100.0%

433 40 1 1/2" 23.0 0.250 0.248 80.7% 126.4%

F 0.307 100.0% 100.0%

433 50 2" 29.0 0.250 0.394 78.3% 128.3%

G 0.503 100.0% 100.0%

433 65 2 1/2" 37.0 0.250 0.641 81.7% 127.4%

H 0.785 100.0% 100.0%

433 80 3" 46.0 0.250 0.991 77.0% 126.2%

J 1.287 100.0% 100.0%

433 100 4" 60.0 0.250 1.686 91.7% 131.0%

K 1.838 100.0% 100.0%

433 125 5" 74.0 0.250 2.564 89.9% 139.5%

L 2.853 100.0% 100.0%

M 3.600 100.0% 100.0%

433 150 6" 92.0 0.250 3.963 91.3% 110.1%

N 4.340 100.0% 100.0%

LEOL [inch2] = A0 [inch2] . (  K    )            0.650

1)  There is no ASME approval for the LESER Modulate Action Series 433. In order to be able to still use the LEO and hence obtain compatibility to the orifice 
acc. to API 526, the Kdr/αw-value (approval acc. to DIN EN ISO 4126-1 and AD 2000-Merkblatt A2) was brought into the calculation.
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00/13 LWN 485.01-E

Sour gas service (H2S)Sour gas service (H2S)

General requirements for the use of sour gas

 The standards given above require a maximum hardness of 22 HRC for most steels.    
 The current requirements for a specific material are to be taken for the applied standards.    

LESER sour gas level

 General:  The material requirements for the use of sour gas must be met if pressures and partial pressures are present according 
to the applied standards. 

 If an NACE construction is desired, then option code N78 must be selected.
 The option codes for the individual components are given in the following table.

 Based on this general statement, LESER defines two sour gas levels for safety valves:

Level 1 Level 2

Definition Parts in contact with the medium 
with valve closed

Parts in contact with the medium 
with open, flowing valve

Contact surfaces

Conventional Balanced 
bellows Conventional Balanced 

bellows

Pressure requirements Set pressure ≥ 4.5 bara Back pressure ≥ 4.5 bara

Safety valve operation closed closed / open

Affected components

Conventional 
design Body / seat / disc All

Balanced bellows 
design

Body / seat / disc
Body / seat / disc

Bonnet spacer, 
Bellows

Required material adjustment

Type Body 
material Design Part Material Option code Material Option code

4292

1.0619 
(WCB)

Conventional Disc 1.4404 / 316L L44
Please choose 

balanced bellows construction4332

4332 PN 160
Balanced bellows

Disc 1.4404 / 316L L44 1.4404 / 316L L44

Balanced bellows 1.4571 / 316Ti J78 1.4571 / 316Ti J78

4294
1.4408 
(CF8M)

Conventional No adjustment required No adjustment required
4334
4334 PN 160 Balanced bellows Balanced bellows 1.4571 / 316Ti J78 1.4571 / 316Ti J78

G
en

er
al

 NACE MR0175-2003 
 In accordance with NACE standard MR0175-2003 sour gas
  service means the presence of H2S in the following conditions:

 Section 1.4.1.1  All gas, gas condensate, and sour crude oil 
– When the partial pressure of H2S in a wet 
(water as a liquid) gas phase of a gas, gas 
condensate, or crude oil system is equal to 
or exceeds 0.003 barg (0.05 psia)

 Exceptions are:

 Section 1.4.2.1 Low-pressure gas 
  When the total pressure is lower than 
  4.5 bara (65 psia)

 Section 1.4.2.2  Low-pressure oil and gas multiphase 
systems: …

 Other Sour gas standards:

 NACE MR0103-2003:  Materials resistance to sulfide stress 
cracking in corrosive petroleum 
refining environments.

 DIN EN ISO 15156-1:  Petroleum and natural gas industries 
– Materials for use in H2S containing 
environments in oil and gas produc-
tion – Part 1: General principles for 
selection of cracking-resistant materi-
als (ISO 15156-1:2001)

 Works standard: Please refer to LWN 001.91

Normative basis
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01/01LWN 485.01-E

Type 431
Plain lever H3
Open bonnet
Conventional design

Type 433
Cap H2
Closed bonnet
Conventional design

 Flanged Safety Relief Valves
 - spring loaded
 
 Contents     Chapter/Page

 Materials  
 • Conventional design 01/02
 • Balanced bellows design 01/04

 How to order 

 • Numbering system 01/06
 • Article numbers  01/08

 Pressure temperature ratings 
 • Metric units  01/10

 Dimensions and weights 
 • Metric units 01/12

 Approvals  01/13 

 Flange drillings   01/14

 Flange facings 01/15
 Order information – spare parts 01/16
 Available options   01/18

 Capacities  
 • Steam [Metric units]    01/19
 • Air [Metric units]  01/20
 • Water [Metric units] 01/21

 Determination of  01/22
 coefficient of discharge Kdr /αw 

Type
431, 433
Type
431, 433
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Conventional design

Type 431, 433Type 431, 433

01/02 LWN 485.01-E

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate

9  Bonnet

12  Spindle

54  Spring

17  Lower spring plate

55  Stud

56  Nut

14  Split ring

60  Gasket 

8  Guide with bushing

57  Pin 

61  Ball

7  Disc

5  Seat

1  Body

Ty
p

e 
43
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Conventional design

01/03LWN 485.01-E

Please note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice.
– Each component can be constructed of another material according to the customer's specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.

Type 431, 433Type 431, 433

Materials

Item Component Type 4311 / 4331 Type 4315 / 4335 Type 4312 / 4332 Type 4334

1 Body
0.6025 0.7043 1.0619 1.4408

Cast iron Ductile Gr. 60-40-18 SA 216 WCB SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

7 Disc
1.4122 1.4122 1.4122 1.4404

Hardened stainless steel Hardened stainless steel Hardened stainless steel 316L

8

Guide 1.4104, 1.0501 1.4104, 1.0501 1.4104, 1.0501, 1.0570 1.4404
Chrome or carbon steel Chrome or carbon steel Chrome or carbon steel 316L

 with bushing
1.4104 tenifer 1.4104 tenifer 1.4104 tenifer –

Chrome steel tenifer Chrome steel tenifer Chrome steel tenifer –

9 Bonnet
0.7040 0.7040 0.7040 1.4408, 1.4404

Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M, SA 479 316L

12 Spindle
1.4021 1.4021 1.4021 1.4404

420 420 420 316L

14 Split ring
1.4104 1.4104 1.4104 1.4404

Chrome steel Chrome steel Chrome steel 316L

16/17 Spring plate
1.0718 1.0718 1.0718 1.4404
Steel Steel Steel 316L

18
Adjusting screw  

with bushing
1.4104 PTFE 1.4104 PTFE 1.4104 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE Chrome steel PTFE 316L PTFE

19 Lock nut
1.0718 1.0718 1.0718 1.4404
Steel Steel Steel 316L

40 Cap H2
1.0718 1.0718 1.0718 1.4404
12L13 12L13 12L13 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310
Carbon steel Carbon steel Carbon steel Stainless steel

Spring, optional
1.4310 1.4310 1.4310 –

Stainless steel Stainless steel Stainless steel –

55 Stud
1.1181 1.1181 1.1181 1.4401
Steel Steel Steel B8M

56 Nut
1.0501 1.0501 1.0501 1.4401

2H 2H 2H 8M

57 Pin 
1.4310 1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.3541 1.4401

Hardened stainless steel Hardened stainless steel Hardened stainless steel 316
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Type 431, 433Type 431, 433
Balanced bellows design

01/04 LWN 485.01-E

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate

9  Bonnet

12  Spindle

54  Spring

14  Split ring

17  Lower spring plate

55  Stud

56  Nut

8  Guide with bushing

11  Bonnet spacer

60  Gasket 

22  Lift stoppers

15  Balanced bellows

57  Pin 

61  Ball

7  Disc

5  Seat

1  Body

60  Gasket 

Ty
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01/05LWN 485.01-E

Balanced bellows design

Materials

Item Component Type 4311 / 4331 Type 4315 / 4335 Type 4312 / 4332 Type 4334

1 Body
0.6025 0.7043 1.0619 1.4408

Cast iron Ductile Gr. 60-40-18 SA 216 WCB SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

7 Disc
1.4122 1.4122 1.4122 1.4404

Hardened stainless steel Hardened stainless steel Hardened stainless steel 316L

8

Guide 1.4104, 1.0501 1.4104, 1.0501 1.4104, 1.0501, 1.0570 1.4404
Chrome or stainless steel Chrome or stainless steel Chrome or stainless steel 316L

 with bushing
1.4104 tenifer 1.4104 tenifer 1.4104 tenifer –
Chrome steel Chrome steel Chrome steel –

9 Bonnet
0.7040 0.7040 0.7040 1.4408, 1.4404

Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M, SA 479 316L

11 Bonnet spacer
1.4404 1.4404 1.4404 1.4404
316L 3316L 316L 316L

12 Spindle
1.4404 1.4404 1.4404 1.4404
316L 316L 316L 316L

14 Split ring
1.4104 1.4104 1.4104 1.4404

Chrome steel Chrome steel Chrome steel 316L

15 Balanced bellows
1.4571  1.4571 1.4571 1.4571
316Ti 316Ti 316Ti 316Ti

16/17 Spring plate
1.0718 1.0718 1.0718 1.4404
Steel Steel Steel 316L

18
Adjusting screw  

with bushing
1.4104 PTFE 1.4104 PTFE 1.4104 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE Chrome steel PTFE 316L PTFE

19 Lock nut
1.0718 1.0718 1.0718 1.4404
Steel Steel Steel 316L

22 Lift stoppers
1.4404 1.4404 1.4404 1.4404
316L 316L 316L 316L

40 Cap H2
1.0718 1.0718 1.0718 1.4404
12L13 12L13 12L13 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310
Chrome steel Chrome steel Chrome steel Stainless steel

Spring, optional
1.4310 1.4310 1.4310 –

Stainless steel Stainless steel Stainless steel –

55 Stud
1.4401 1.4401 1.4401 1.4401
B8M B8M B8M B8M

56 Nut
1.4401 1.4401 1.4401 1.4401

8M 8M 8M 8M

57 Pin 
1.4310 1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.3541 1.4401

Hardened stainless steel Hardened stainless steel Hardened stainless steel 316

Please note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice.
– Each component can be constructed of another material according to the customer's specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.
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How to order – Example for numbering system – Type 433

01/06 LWN 485.01-E

Type 431, 433Type 431, 433

Ty
p

e 
43

3

4332.4192 5 barg

22
Set Pressure

11
Article Number Connections

33
Please enter the units (in gauge)!

The specified pressure range may 
not be exceeded!

See page 01/14.

H45

433 2 419 2

1 2 3 4

.

Code Lifting device

2 Gas-tight cap H2

3 Plain lever H3

4 Packed lever H4

5
Plain lever with 
open bonnet

H3

1 Valve type 431, 433

Type 433 – with closed bonnet

Type 431 – with open bonnet

2 Material code

3 Valve code
Automatically determines 
nominal diameter and 
body material (see page 01/09).

4

Code Body material

1 0.6025 (cast iron)

2 1.0619 (WCB)

4 1.4408 (CF8M)

5
0.7043 

(Ductile Gr. 60-40-18)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 400 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1744 of 2457



Type 431, 433Type 431, 433

Ty
p

e 
43

3

01/07LWN 485.01-E

J22 H01 L30 2.0

544 5 66
Options Documentation Code and Medium

Type 431, 433   Option code 

• O-ring disc 
   CR “K” J21
   EPDM “D” J22
   FKM “L” J23
   FFKM “C” J20

• Disc 1.4404 / 316L   L44

• Disc1.4404 / 316L stellited   J25

• Detachable lifting aid  J26

• Balanced bellows
 - Bonnet, open  (Type 431) J68
 - Bonnet, closed   (Type 433) J78

• Elastomer bellows  J79

• High temperature alloy spring  X01

• Stainless steel spring  X04

• Adaptor for lift indicator H4 J39

• Lift indicator   J93

• Test gag
 - Cap   H2 J70
 - Packed lever  H4 J69

• Heating jacket
 - Couplings   G 3/8    H29  
    G 3/4 H30
 - Flange   DN 15  H31
    DN 25 H32

• Drain hole  G 1/4 J18
    G 1/2 J19

• Oil and grease free  J85

• Materials
 - NACE   N78

Option code applies 
only if not standard

Please select the necessary 
documentation:

Tests, Option
Certifications: code
DIN EN 10204-3.2: TÜV-Nord
Certification for set pressure M33

LESER CGA (Certificate  H03
for Global Application) 

- Acceptance test certificate 3.1 
acc. to DIN EN 10204

- Declaration of conformity as per 
pressure equipment directive 
PED 97/23/EC 

Material quality certificate:
DIN EN 10204-3.1

Component Option code
Body H01
Bonnet L30
Cap / lever cover L31
Disc L23
Screws N07
Nuts N08

2 0

1 2

.

1

2

 Code 
  2. CE / VdTUEV
  3. ASME Section VIII
    + CE / VdTUEV

 Medium 
 .0 steam / gases / liquids
   (only valid for CE / VdTUEV)
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How to order – Article numbers

01/08 LWN 485.01-E

Type 433
Plain lever H3
Closed bonnet

Conventional design

Type 431
Plain lever H3
Open bonnet

Conventional design

Type 433
Cap H2

Closed bonnet
Balanced bellows design

Type 433
Cap H2

Closed bonnet
Conventional design

Type 433
Packed lever H4
Closed bonnet

Conventional design
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How to order – Article numbers

01/09LWN 485.01-E

Article numbers 
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

DNO 15 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.6025 (cast iron)
Bonnet  H2 Art.-No. 4331. 8502 3992 4012 4022 4032 4042 4052 4062 4072 4082 – –
closed  H3 Art.-No. 4331. 8503 3993 4013 4023 4033 4043 4053 4063 4073 4083 – –

 H4 Art.-No. 4331. 8504 3994 4014 4024 4034 4044 4054 4064 4074 4084 – –

open  H3 Art.-No. 4311. 8505 3995 4015 4025 4035 4045 4055 4065 4075 4085 – –
 Body material: 0.7043 (Ductile Gr. 60-40-18)
 Bonnet  H2 Art.-No. 4335. 8532 8752 8762 8772 8782 8792 8802 8812 8822 8832 – –

closed  H3 Art.-No. 4335. 8533 8753 8763 8773 8783 8793 8803 8813 8823 8833 – –

 H4 Art.-No. 4335. 8534 8754 8764 8774 8784 8794 8804 8814 8824 8834 – –

open  H3 Art.-No. 4315. 8535 8755 8765 8775 8785 8795 8805 8815 8825 8835 – –
 Body material: 1.0619 (WCB)
 Bonnet  H2 Art.-No. 4332. 8512 4122 4142 4152 4162 4172 4182 4192 4202 4212 4222 4232

closed  H3 Art.-No. 4332. 8513 4123 4143 4153 4163 4173 4183 4193 4203 4213 4223 4233

 H4 Art.-No. 4332. 8514 4124 4144 4154 4164 4174 4184 4194 4204 4214 4224 4234

open  H3 Art.-No. 4312. 8515 4125 4145 4155 4165 4175 4185 4195 4205 4215 4225 4235
 Body material: 1.4408 (CF8M)
 Bonnet  H2 Art.-No. 4334. 8522 4252 4272 4282 4292 4302 4312 4322 4332 4342 – –

closed  H4 Art.-No. 4334. 8524 4254 4274 4284 4294 4304 4314 4324 4334 4344 – –

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 403 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1747 of 2457



Type 431, 433Type 431, 433
Pressure temperature ratings

01/10 LWN 485.01-E

Metric units
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.6025 (cast iron)

 DIN fl ange Inlet PN 16 – –

Outlet PN 16 – –

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 – –

 Min. set pressure1) 

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 – –standard bellows

Min. set pressure
p [barg]  S/G/L – – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 – –low pressure bellows

Maximum set pressure
p [barg]  S/G/L 16 16 16 16 16 16 16 16 16 16 – –

Max. set pressure
p [barg]  S/G/L 16 16 16 16 16 16 16 16 16 16 – –with special spring

Temperature2) min. [°C] -10 -10 – –
acc. to DIN EN max. [°C] +150 +300 – –

 Body material: 0.7043 (Ductile Gr. 60-40-18)

 DIN fl ange Inlet PN 40 – –

Outlet PN 40 – –

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 – –

 Min. set pressure1)

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 – –standard bellows

Min. set pressure
p [barg]  S/G/L – – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 – –low pressure bellows

Maximum set pressure
p [barg]  S/G/L 16 16 16 16 16 16 16 16 16 16 – –

Max. set pressure
p [barg]  S/G/L 16 16 16 16 16 16 16 16 16 16 – –with special spring

Temperature2) min. [°C] -45 -60 – –
acc. to DIN EN max. [°C] +150 +350 – –

1) Min. set pressure of standard bellows = max. set pressure of bellows for low set pressure.

2)  The temperature is limited by the soft seal material (see page 99/10). The values given here are valid for EPDM.  
Between -10°C and the lowest specifi ed application temperature, proceed acc. to AD 2000-Merkblatt W10.
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Metric units
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 1.0619 (WCB)

 DIN fl ange Inlet PN 40

Outlet PN 40

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

 Min. set pressure1) 

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0standard bellows

Min. set pressure
p [barg]  S/G/L – – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 1.2

on 
requestlow pressure bellows

Maximum set pressure
p [barg]  S/G/L 40 40 40 40 40 40 40 35 35 30 32 16

Max. set pressure
p [barg]  S/G/L 40 40 40 40 40 40 40 40 35 30 32 16with special spring

Temperature2) min. [°C] -45 -85 – –
acc. to DIN EN max. [°C] +150 +450 – –

 Body material: 1.4408 (CF8M)

 DIN fl ange Inlet PN 40 – –

Outlet PN 40 – –

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 – –

 Min. set pressure1)  

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 – –standard bellows

Min. set pressure
p [barg]  S/G/L – – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 – –low pressure bellows

Maximum set pressure
p [barg]  S/G/L 40 40 40 40 40 40 31.6 20.2 25 22 – –

Max. set pressure
p [barg]  S/G/L 40 40 40 40 40 40 40 26 25 22 – –with special spring

Temperature2) min. [°C] -45 -270 – –
acc. to DIN EN max. [°C] +150 +400 – –

1) Min. set pressure of standard bellows = max. set pressure of bellows for low set pressure.

2)  The temperature is limited by the soft seal material (see page 99/10). The values given here are valid for EPDM. 
Between -10°C and the lowest specifi ed application temperature, proceed acc. to AD 2000-Merkblatt W10.

Pressure temperature ratings

01/11LWN 485.01-E
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Dimensions and weights 

01/12 LWN 485.01-E

Metric units
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

  

 Weight  5 5 6 6 8 9 12 15 20 33 48 65
[kg]  with bellows 6.3 6.3 6.4 6.4 8.4 9.6 13 16 21.6 35.6 52.1 78.4

 Centre to face Inlet a 90 90 95 100 105 115 125 145 155 175 200 225
[mm]  Outlet b 90 90 95 100 105 115 125 145 155 175 200 225

 Height (H4) Standard H max. 310 310 315 320 325 335 360 475 530 605 745 870
[mm]      Bellows H max. 362 362 345 350 360 390 425 535 600 680 825 965

Support brackets A 277
[mm] B 160

(Drilled only on request, 

option code H42)

C Ø 18

D 278
 E 21

 Body material: 0.6025 (cast iron)

 DIN fl ange1)  Inlet PN 16 – –

 Outlet PN 16 – –

 Body material: 0.7043 (Ductile Gr. 60-40-18)

 DIN fl ange1)  Inlet PN 40 – –

 Outlet PN 40 – –

 Body material: 1.0619 (WCB)

 DIN fl ange1)  Inlet PN 40

 Outlet PN 40

 Body material: 1.4408 (CF8M)

 DIN fl ange1)  Inlet PN 40 – –

 Outlet PN 40 – –

1) Standard fl ange class For other fl ange drillings, refer to page 01/14 and 01/15.

Conventional design Balanced bellows designSupport brackets

D

E

B

C

A

Type 431, 433Type 431, 433
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01/13LWN 485.01-E

Approvals

Type 431, 433Type 431, 433

Approvals
O-ring disc Metal disc

 DNI 15 15 20 25 – 150

DNO  15 15 20 25 – 150

Actual orifi ce diameter d0 [mm]   12 12 18 18 – 92

Actual orifi ce area A0 [mm2] 113 113 254 254 – 6648

Europe Coefficient of discharge Kdr

PED / DIN EN ISO 4126-1 Approval-No. 072020111Z0008/0/06

S/G 0.59 0.62 0.29 0.38

L      0.47 0.48 0.19 0.25

Germany Coefficient of discharge αw

PED / AD 2000-Merkblatt A2 Approval-No. TÜV SV 577
Standard safety valve S/G 0.59 0.62 0.29 0.38

L      0.47 0.48 0.19 0.25

China Coefficient of discharge K

AQSIQ Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62 0.29 0.38

L 0.47 0.48 0.19 0.25

Russia Coefficient of discharge K

TR/ RTN Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62 0.29 038

L      0.47 0.48 0.19 0.25

Kazakhstan Coefficient of discharge αw

GOST-K Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62 0.29 0.38

L      0.47 0.48 0.19 0.25

Belarus Coefficient of discharge αw

GOSPROMNAZADOR Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62 0.29 038

L      0.47 0.48 0.19 0.25

 Classification societies Homepage    

 Bureau Veritas BV www.bureauveritas.com
The valid Approval-No. changes 
with each renewal of the approval.

For a sample certificate including 
the valid certification number 
see www.leser.com

ClassNK NIPPON Kaiji Kyokai NK www.classnk.or.jp

 Det Norske Veritas DNV www.dnv.com

 Germanischer Lloyd GL www.gl-group.com

  Lloyd‘s Register EMEA LREMEA www.lr.org

 Registro Italiano Navale RINA www.rina.org
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Flange drillings 

Flange drillings 

   
O-ring 
disc

Metal 
disc

  DNI 15 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 15 20 25 32 40 50 65 80 100 125 150

Valve size 1/2" x 1/2" 1/2" x 1/2" 3/4" x 3/4" 1" x 1" 1 1/4" x 1 1/4"  1 1/2" x 1 1/2"  2" x 2" 21/2" x 21/2" 3" x 3" 4" x 4" 5" x 5" 6" x 6"

 Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.6025 (cast iron)

 Inlet DIN EN 1092 

 PN 10 * * * * * * * * * * * *
 PN 16 * * * * * * * * * * * *
 PN 25 – – – – – – – – – – – –

 PN 40 – – – – – – – – – – – –

 Outlet DIN EN 1092 
 PN 10 * * * * * * * * * * * *
 PN 16 * * * * * * * * * * * *

 Body material: 0.7043 (Ductile Gr. 60-40-18), 1.0619 (WCB), 1.4408 (CF8M)

Inlet
DIN EN 1092

 PN 10 * * * * * * * H44 H44 H44 H44 H44

 PN 16 * * * * * * * H45 H45 H45 H45 H45

 PN 25 * * * * * * * * * * * *
 PN 40 * * * * * * * * * * * *

ASME B16.5
CL150 H64 H64 H64 H64 H64 H64 H64 H64 H64 [H64] H64 H64

CL300 [H65] [H65] – H65 H65 – [H65] [H65] – – – –

Outlet 
DIN EN 1092

 PN 10 * * * * * * * H50 H50 H50 H50 H50

 PN 16 * * * * * * * H51 H51 H51 H51 H51

 PN 25 * * * * * * * * * * * *
 PN 40 * * * * * * * * * * * *

ASME B16.5
CL150 H79 H79 H79 H79 H79 H79 H79 H79 H79 [H79] H79 H79

CL300 H80 H80 – H80 H80 – [H80] [H80] – – – –

For an explanation of the characters and symbols, refer to page 00/07.
Note: Flange drillings and facings always meet the requirements of the given fl ange standards.
Flange thickness and outside diameter may deviate from the standard.

Type 431, 433Type 431, 433
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Type 431, 433Type 431, 433
Flange facings

01/15LWN 485.01-E

1)  LESER manufactures the groove at fl anged valves by milling. If a customer demands a turned surface in the soil of the groove according to DIN EN 1092-1
an additional option code is necessary: “S01: soil of the groove drilled”.

2) Smooth Finish is not defi ned in the effective standards.

For signs and symbols refer to page 00/07
Note:  Flange drillings and facings meet always the requirements of mentioned fl ange standards.

Flange thickness and outer diameter may vary from fl ange standard.

Flange facings
Information Standard Inlet Outlet Remark

 General

Flange, undrilled – H38 H39

Linde-V-Nut, Form V48 Linde Standard 420-08

LWN 313.36

J07 J08 Groove: Rz = 16

Linde-V-Nut, Form V48A J05 J06 Groove: Rz = 4, e.g. for hydrogen

Lens-shape seal form L
(without lens-shape seal)

DIN 2696
LWN 313.35

J11 J12

 According to DIN EN 1092

Flange facings
Inlet Outlet

Remark

DIN EN 1092
(also see LWN 313.40)

Rz specification 
acc. to DIN EN 1092 in μmPN 10 – 

PN 40
PN 10 – 
PN 40

Sealing strip
Form B1 * * Seal. strip.: Rz = 12.5 – 50

Form B2  L36  L38 Seal. strip.: Rz = 3.2 – 12.5

on
ly

 f
or

 s
te

el
 f

la
ng

e

Tongue, Form C1)  H94  H92

Groove, Form D1)  H93  H91

Male, Form E  H96  H98

Female, Form F  H97  H99

O-ring Male, Form G  J01  J02

O-ring Female, Form H  J03  J04

 According to ASME B16.5

Body material Inlet Outlet

Smooth Finish2) Serrated Finish RTJ-Groove

Inlet Outlet Inlet Outlet Inlet Outlet

Option code Option code
Pressure 

level
Option 
code

Pressure 
level

Option 
code

0.7043 all all L52 L53 * * – – – –

1.0619, 1.4408 all all L52 L53 * * CL150  H62 CL150 H63
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Type 431, 433Type 431, 433
Order information – spare parts

Item. Components No.

8 Guide with bushing 1

11 Bonnet spacer 1

12 Spindle 1

15 Bellows 1

55 Stud 4, 8 dependant on valve size

60 Gasket 2, 3 dependant on valve size

Installation instruction LWN 037.05 1

1)  Pressure range, refer to page 01/10 – 01/11

A conversion kit includes the following components:

Refer to page 01/04

Spare parts
  O-ring disc Metal disc

  DNI 15 15 20 25 32 40 50

 DNO 15 15 20 25 32 40 50

Actual orifi ce diameter d0 [mm]] 12 12 18 18 18 23 29

Actual orifi ce area  A0 [mm2] 113 113 254 254 254 416 661

 Disc (item 7): Metal to metal seat Material-No. / Art.-No.

Disc 1.4122 – 230.9339.9000 210.6939.9000 210.6939.9000 210.6939.9000 220.0139.9000 220.0239.9000
Detachable lifting aid  1.4404 – 230.9349.9000 210.6949.9000 210.6949.9000 210.6949.9000 220.0149.9000 220.0249.9000

 Disc (item 7): Soft seal Material-No. / Art.-No.

Disc  CR “K” 230.3049.9051 – 200.6049.9051 200.6049.9051 200.6049.9051 200.6149.9051 200.6249.9051

 EPDM “D” 230.3049.9041 – 200.6049.9041 200.6049.9041 200.6049.9041 200.6149.9041 200.6249.9041

 FKM “L” 230.3049.9071 – 200.60049.9071 200.6049.9071 200.6049.9071 200.6149.9071 200.6249.9071

 FFKM “C” 230.3049.9091 – 200.60049.9091 200.6049.9091 200.6049.9091 200.6149.9091 200.6249.9091

 O-ring (item 7.4): Soft seal Material-No. / Art.-No.

O-Ring  CR “K” 502.0107.2651 – 502.0171.2651 502.0171.2651 502.0171.2651 502.0249.3351 502.0313.3551

 EPDM “D” 502.0107.2641 – 502.0171.2641 502.0171.2641 502.0171.2641 502.0249.3341 502.0313.3541

 FKM “L” 502.0107.2671 – 502.0171.2671 502.0171.2671 502.0171.2671 502.0249.3371 502.0313.3571

 FFKM “C” 502.0107.2691 – 502.0171.2691 502.0171.2691 502.0171.2691 502.0249.3391 502.0313.3591

 Bellows (item 15): 1.4571 Material-No. / Art.-No.

Standard bellows 400.7949.0000 400.7949.0000 400.0149.0000 400.0149.0000 400.0149.0000 400.0249.0000 400.0349.0000

Conversion kit, standard1) 5021.1030 5021.1030 5021.1034 5021.1034 5021.1034 5021.1035 5021.1036

Low pressure bellows – 400.0149.0021 400.0149.0021 400.0149.0021 400.0149.0021 400.0249.0021 400.0349.0021

Conversion kit low pressure1) Please specify application conditions

 Gasket – body / bonnet (item 60) Material-No. / Art.-No.

Gasket Graphite + 1.4401 500.0407.0000 500.0407.0000 500.0407.0000 500.0407.0000 500.0407.0000 500.0407.0000 500.0507.0000

Option code L68 Gylon (PTFE compliance) 500.0405.0000 500.0405.0000 500.0405.0000 500.0405.0000 500.0405.0000 500.0405.0000 500.0505.0000

 Ball (item 61): Material-No. / Art.-No.

Ball Ball Ø [mm] 6 6 6 6 6 6 6

 1.4401 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000

 Split ring (item 14): Material-No. / Art.-No.

Split ring Spindle Ø [mm] 12 12 12 12 12 12 12

  1.4404 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000

 Pin (item 57) Material-No. / Art.-No.

Pin    1.4310 480.0505.0000 480.0505.0000 480.0505.0000 480.0505.0000 480.0505.0000 480.0505.0000 480.0705.0000

 O-ring damper Material-No. / Art.-No.

Conversion kit H2 5021.1060 5021.1060 – 5021.1060 5021.1060 5021.1060 5021.1060

 Conversion kit H4 5021.1064 5021.1064 – 5021.1064 5021.1064 5021.1064 5021.1064
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Order information – spare parts

1)  Pressure range, refer to page 01/10 – 01/11

A conversion kit includes the following components:

Refer to page 01/04 

01/17LWN 485.01-E

Type 431, 433Type 431, 433

Spare parts
  DNI 65 80 100 125 150

 DNO 65 80 100 125 150

Actual orifi ce diameter d0 [mm]] 37 46 60 74 92

Actual orifi ce area  A0 [mm2] 1075 1662 2827 4301 6648

 Disc (item 7): Metal to metal seat Material-No. / Art.-No.

Disc 1.4122 220.0339.9000 210.9639.9000 220.2539.9000 220.2639.9000 220.2739.9000
Detachable lifting aid  1.4404 220.0349.9000 210.9649.9000 220.2549.9000 – –

 Disc (item 7): Soft seal Material-No. / Art.-No.

Disc  CR "K" 200.6349.9051 200.6449.9051 200.6549.9051 200.6649.9051 –

 EPDM "D" 200.6349.9041 200.6449.9041 200.6549.9041 200.6649.9041 200.6749.9041

 FKM "L" 200.6349.9071 200.6449.9071 200.6549.9071 200.6649.9071 –

 FFKM "C" 200.6349.9091 200.6449.9091 – – –

 O-ring (item 7.4): Soft seal Material-No. / Art.-No.

O-Ring  CR "K" 502.0408.3551 502.0503.3551 502.0660.5351 502.0819.5351 –

 EPDM "D" 502.0408.3541 502.0503.3541 502.0660.5341 502.0819.5341 502.1041.5341

 FKM "L" 502.0408.3571 502.0503.3571 502.0660.5371 502.0819.5371 –

 FFKM "C" 502.0408.3591 502.0503.3591 – – –

 Bellows (item 15): 1.4571 Material-No. / Art.-No.

Standard bellows 400.0149.0000 400.0549.0000 400.0649.0000 400.0749.0000 400.0849.0000

Conversion kit, standard1) 5021.1037 5021.1038 5021.1039 Component parts Component parts

Low pressure bellows 400.0449.0021 400.0549.0021 400.0649.0021 400.1107 400.0849.0021

Conversion kit low pressure1) Please specify application conditions – –

 Gasket – body / bonnet (item 60) Material-No. / Art.-No.

Gasket Graphite + 1.4401 500.0907.0000 500.1007.0000 500.1507.0000 500.1807.0000 500.2107.0000

Option code L68 Gylon (PTFE compliance) 500.0905.0000 500.1005.0000 500.1505.0000 500.1805.0000 500.2105.0000

 Ball (item 61): Material-No. / Art.-No.

Ball Ball Ø [mm] 9 9 12 12 15

 1.4404 510.0204.0000 510.0204.0000 510.0304.0000 510.0304.0000 510.0404.0000

 Split ring (item 14): Material-No. / Art.-No.

Split ring Spindle Ø [mm] 16 16 16 20 24

  1.4404 251.0249.0000 251.0249.0000 251.0249.0000 251.0349.0000 251.0449.0000

 Pin (item 57) Material-No. / Art.-No.

Pin    1.4310 480.0705.0000 480.0705.0000 480.1005.0000 480.1005.0000 480.1105.0000

 O-ring damper Material-No. / Art.-No.

Conversion kit H2 5021.1061 5021.1061 – – –

 Conversion kit H4 5021.1065 5021.1065 – – –

Item. Components No.

8 Guide with bushing 1

11 Bonnet spacer 1

12 Spindle 1

15 Bellows 1

55 Stud 4, 8 dependant on valve size

60 Gasket 2, 3 dependant on valve size

Installation instruction LWN 037.05 1
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01/18 LWN 485.01-E

Type 431, 433Type 431, 433
Available options For more information, also see

 “Accessories and Options” as of page 99/01.
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 O-ring disc 
 J20: FFKM "C"
 J21: CR "K"
 J22: EPDM "D"
 J23: FKM "L"

 Heating jacket
 H29, H30: Coupling G 3/8, G 3/4
 H31, H32: Flange DN15, DN25

 Drain hole 
 J18: G 1/4
 J19: G 1/2

 Open bonnet 
 See Art.-No.

 Balanced bellows
 J68: Open bonnet
 J78: Closed bonnet

 Conversion kit for 
 balanced bellows bellows
 Art.-No. see page 01/14

 Disc with sealing plate  
 J68: Open bonnet
 J78: Closed bonnet

 Screwed cap H2
 H2

 O-ring damper H2
 J65

 O-ring damper H4
 J66

 Lift indicator
 J39: Adaptor H4
 J93: Lift indicator

 Test gag 
 J69: H4
 J70: H4

 Plain lever H3
 H3

 Packed lever H4
 H4
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01/19LWN 485.01-E

*) LEOS/G = LESER Effective Orifice steam/gases please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Metric units AD 2000-Merkblatt A2 [kg/h]
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

DNO 15 15 20 25 32 40 50 65 80 100 125 150

 Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOS/G*) [inch2] 0.106 0.111 0.117 0.154 0.154 0.251 0.399 0.650 1.004 1.708 2.598 4.016

Set pressure [bar] Capacity [kg/h]

0.2 34 34 55 88 142 220 375 570 880

0.5 52 55 30 63 63 102 163 265 410 697 1060 1638

1 74 78 67 101 101 165 263 428 661 1125 1711 2645

2 118 125 129 170 170 278 442 720 1113 1893 2880 4452

3 161 168 177 232 232 379 603 981 1517 2581 3926 6068

4 200 210 221 290 290 473 752 1224 1892 3218 4895 7567

5 251 265 347 347 566 900 1465 2265 3853 5861 9058

6 293 308 404 404 659 1048 1706 2636 4485 6823 10545

7 333 350 459 459 750 1192 1940 2999 5102 7761 11996

8 374 394 516 516 842 1339 2179 3368 5730 8717 13473

9 415 437 572 572 934 1485 2418 3737 6358 9671 14948

10 456 480 629 629 1026 1632 2656 4105 6984 10624 16421

12 538 566 741 741 1210 1924 3132 4842 8237 12530 19366

14 618 650 852 852 1391 2211 3599 5563 9464 14395 22250

16 699 736 964 964 1574 2503 4074 6297 10714 16296 25189

18 781 822 1077 1077 1758 2795 4550 7033 11965 18200 28131

20 863 908 1190 1190 1942 3088 5027 7770 13218 20107

22 942 991 1299 1299 2121 3372 5489 8484 14434 21956

24 1024 1078 1412 1412 2306 3665 5967 9222 15690 23866

26 1106 1164 1525 1525 2491 3959 6445 9962 16949

28 1189 1251 1639 1639 2676 4254 6925 10704 18211

30 1271 1338 1753 1753 2862 4550 7407 11449 19478

32 1354 1425 1867 1867 3049 4847 7890 12195 20748

34

36

38

40

Calculation of the capacity for saturated steam acc. to AD 2000-Merkblatt A2 with 10% overpressure.
Capacities at 1 bar and lower are calculated at 0.1 bar overpressure.

Capacities – steam
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01/20 LWN 485.01-E

*) LEOS/G = LESER Effective Orifice steam/gases please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Metric units AD 2000-Merkblatt A2 [mn
3/h]

O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

DNO 15 15 20 25 32 40 50 65 80 100 125 150

 Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOS/G*) [inch2] 0.106 0.111 0.117 0.154 0.154 0.251 0.399 0.650 1.004 1.708 2.598 4.016

Set pressure [bar] Capacity [mn
3/h]

0.2 39 39 63 101 165 255 431 660 1019

0.5 64 67 35 74 74 120 191 311 481 819 1245 1925

1 93 93 80 121 121 197 313 510 788 1341 2039 3152

2 151 151 156 206 206 336 534 870 1344 2287 3478 5377

3 206 206 217 284 284 463 737 1199 1854 3153 4797 7414

4 246 258 272 356 356 582 925 1505 2327 3958 6021 9306

5 296 311 327 429 429 700 1113 1811 2800 4763 7245 11198

6 346 363 382 501 501 818 1301 2117 3273 5568 8469 13091

7 396 416 438 574 574 936 1489 2423 3746 6373 9694 14983

8 446 468 493 646 646 1055 1677 2729 4219 7177 10918 16875

9 496 521 548 718 718 1173 1865 3035 4692 7982 12142 18767

10 546 573 604 791 791 1291 2053 3342 5165 8787 13366 20659

12 646 679 714 936 936 1528 2429 3954 6111 10397 15815 24444

14 746 784 825 1081 1081 1764 2805 4566 7057 12006 18263 28228

16 846 889 935 1225 1225 2001 3181 5178 8003 13616 20711 32013

18 946 994 1046 1370 1370 2237 3557 5790 8949 15226 23160

20 1046 1099 1156 1515 1515 2474 3933 6402 9895 16835 25608

22 1146 1204 1267 1660 1660 2710 4309 7014 10842 18445 28057

24 1245 1309 1377 1805 1805 2947 4685 7626 11788 20055 30505

26 1345 1414 1488 1950 1950 3183 5061 8238 12734 21664 32954

28 1445 1519 1599 2095 2095 3420 5437 8851 13680 23274 35402

30 1545 1624 1709 2240 2240 3656 5813 9463 14626 24883 37850

32 1645 1729 1820 2384 2384 3893 6189 10075 15572 40299

34 1745 1834 1930 2529 2529 4130 6565 10687 16518

36 1845 1939 2041 2674 2674 4366 6941 11299

38 1945 2044 2151 2819 2819 4603 7317 11911

40 2045 2149 2262 2964 2964 4839 7693 12523

Calculation of the capacity for air acc. to AD 2000-Merkblatt A2 with 10% overpressure.
Capacities at 1 bar and lower are calculated at 0.1 bar overpressure.

Capacity table – air
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01/21LWN 485.01-E

*) LEOL = LESER Effective Orifice liquids, please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Metric units AD 2000-Merkblatt A2 [103kg/h]
O-ring 
disc

Metal 
disc

DNI 15 15 20 25 32 40 50 65 80 100 125 150

DNO 15 15 20 25 32 40 50 65 80 100 125 150

 Actual orifi ce diameter
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOL*) [inch2] 0.127 0.129 0.115 0.152 0.152 0.248 0.394 0.641 0.991 1.686 2.564 3.963

Set pressure [bar] Capacity [103kg/h]

0.2 1.77 1.77 2.89 4.60 7.50 11.6 19.7 30.0 46.3

0.5 2.09 2.14 1.90 2.51 2.51 4.09 6.51 10.6 16.4 27.8 42.4 65.5

1 2.84 2.90 2.58 3.39 3.39 5.54 8.81 14.3 22.2 37.7 57.4 88.7

2 4.01 4.10 3.65 4.80 4.80 7.84 12.5 20.3 31.3 53.3 81.1 125

3 4.91 5.02 4.47 5.88 5.88 9.60 15.3 24.8 38.4 65.3 99.3 154

4 5.67 5.79 5.16 6.79 6.79 11.1 17.6 28.7 44.3 75.4 115 177

5 6.34 6.48 5.77 7.59 7.59 12.4 19.7 32.1 49.6 84.3 128 198

6 6.95 7.09 6.32 8.31 8.31 13.6 21.6 35.1 54.3 92.4 140 217

7 7.50 7.66 6.82 8.98 8.98 14.7 23.3 37.9 58.6 99.8 152 235

8 8.02 8.19 7.30 9.60 9.60 15.7 24.9 40.6 62.7 107 162 251

9 8.51 8.69 7.74 10.2 10.2 16.6 26.4 43.0 66.5 113 172 266

10 8.97 9.16 8.16 10.7 10.7 17.5 27.9 45.3 70.1 119 181 280

12 9.82 10.0 8.93 11.8 11.8 19.2 30.5 49.7 76.8 131 199 307

14 10.6 10.8 9.65 12.7 12.7 20.7 33.0 53.7 82.9 141 215 332

16 11.3 11.6 10.3 13.6 13.6 22.2 35.2 57.4 88.7 151 229 355

18 12.0 12.3 10.9 14.4 14.4 23.5 37.4 60.8 94.0 160 243

20 12.7 13.0 11.5 15.2 15.2 24.8 39.4 64.1 99.1 169 257

22 13.3 13.6 12.1 15.9 15.9 26.0 41.3 67.3 104 177 269

24 13.9 14.2 12.6 16.6 16.6 27.1 43.2 70.2 109 185 281

26 14.5 14.8 13.2 17.3 17.3 28.3 44.9 73.1 113 192 292

28 15.0 15.3 13.6 18.0 18.0 29.3 46.6 75.9 117 200 304

30 15.5 15.9 14.1 18.6 18.6 30.3 48.2 78.5 121 207 314

32 16.0 16.4 14.6 19.2 19.2 31.3 49.8 81.1 125 324

34 16.5 16.9 15.0 19.8 19.8 32.3 51.4 83.6 129

36 17.0 17.4 15.5 20.4 20.4 33.2 52.9 86.0

38 17.5 17.9 15.9 20.9 20.9 34.2 54.3 88.4

40 17.9 18.3 16.3 21.5 21.5 35.0 55.7 90.7

Calculation of the capacity for water acc. to AD 2000-Merkblatt A2 with 10% overpressure at 20 °C.
Capacities at 1 bar and lower are calculated at 0.1 bar overpressure.

Capacity table – water
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01/22 LWN 485.01-E

Determination of coefficient of discharge
in case of lift restriction or back pressure

h = Lift [mm]
d0 =  Flow diameter [mm] of selected safety 

valve see “Article Numbers” table
h/d0 =  Ratio of lift / flow diameter 
pa0 = Back pressure [bara]
p0 = Set pressure [bara]
pa0/p0 =  Ratio of back pressure / set pressure
Kdr =  Coefficient of discharge 

acc. to DIN EN ISO 4126-1 
αw =  Coefficient of discharge 

acc. to AD 2000-Merkblatt A2
Kb =  Back pressure correction factor 

acc. to API 520 Section 3.3
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        Kdr = αw = f (pa0/p0)  

DN15 Metal disc

DN15 O-ring-disc
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 Kdr = αw = f (h/d0)  
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DN15, Metal disc, S/G

Diagram for evaluation of ratio of lift / fl ow diameter (h/d0) in reference 
to the coeffi cient of discharge (Kdr/αw)

Diagram for evaluation of coeffi cient of discharge (Kdr/αw) or Kb in reference 
to the ratio of back pressure / set pressure (pa0/p0)

Only valid for “steam/gases”
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Only valid for “liquids”

“How to use” refer to page 00/08
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02/01LWN 485.01-E

Type 431 PN 160
Packed lever H4
Open bonnet
Conventional design

Type 433 PN 160
Cap H2
Closed bonnet
Conventional design

Type
431, 433
PN 160

Type
431, 433
PN 160
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 Flanged Safety Relief Valves
 - spring loaded
 
 Contents  Chapter/Page

 Materials  
 • Conventional design 02/02
 • Balanced bellows design 02/04
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Type 431, 433 PN 160Type 431, 433 PN 160
Conventional design

02/02 LWN 485.01-E

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate 

9  Bonnet

12  Spindle

54  Spring

17  Lower spring plate

55  Stud

56  Nut

14  Split ring

60  Gasket 

8  Guide

57  Pin 

61  Ball

7  Disc

5  Seat

1  Body

6  Seat screw
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Type 431, 433 PN 160Type 431, 433 PN 160
Conventional design

02/03LWN 485.01-E

Note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice.
– Each component can be constructed of another material according to the customer's specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.

Materials

O-ring disc Metal disc O-ring disc Metal disc

Item Component Type 4312 / 4332 Type 4312 / 4332 Type 4334 Type 4334

1 Body
1.0619 1.0619 1.4408 1.4408

SA 216 WCB SA 216 WCB SA 351 CF8M SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

6 Seat screw
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

7 Disc
1.4404 1.4122 1.4404 1.4404
316L Hardened stainless steel 316L 316L

8 Guide 1.4104 tenifer 1.4104, 1.0501, 1.0570 1.4404 1.4404
Chrome steel tenifer Chrome or stainless steel 316L 316L

9 Bonnet
0.7040 0.7040 1.4408 1.4408

Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M SA 351 CF8M

12 Spindle
1.4021 1.4021 1.4404 1.4404

420 420 316L 316L

14 Split ring
1.4104 1.4104 1.4404 1.4404

Chrome steel Chrome steel 316L 316L

16/17 Spring plate
1.0718 1.0718 1.4404 1.4404
Steel Steel 316L 316L

18
Adjusting screw 

with bushing
1.4104 PTFE 1.4104 PTFE 1.4404 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE 316L PTFE 316L PTFE

19 Lock nut
1.4104 1.4104 1.4404 1.4404

Chrome steel Chrome steel 316L 316L

40 Cap H2
1.0718 1.0718 1.4404 1.4404
12L13 12L13 316L 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310 1.4310
Steel Steel Stainless steel Stainless steel

Spring, optional
1.4310 1.4310 – –

Stainless steel Stainless steel – –

55 Stud
1.1181 1.1181 1.4401 1.4401
Steel Steel B8M B8M

56 Nut
1.0501 1.0501 1.4401 1.4401

2H 2H 8M 8M

57 Pin 
1.4310 1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.4401 1.4401

Hardened stainless steel Hardened stainless steel 316 316
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Type 431, 433 PN 160Type 431, 433 PN 160
Balanced bellows design

02/04 LWN 485.01-E

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate

9  Bonnet

12  Spindle

54  Spring

17  Lower spring plate

55  Stud

56  Nut

14  Split ring

60  Gasket 

8  Guide

11  Bonnet spacer

15  Balanced bellows

60  Gasket 

57  Pin 

1  Body

61  Ball

6  Seat screw

5  Seat

7  Disc
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Type 431, 433 PN 160Type 431, 433 PN 160
Balanced bellows design

02/05LWN 485.01-E

Note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice.
– Each component can be constructed of another material according to the customer’s specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.

Materials

O-ring disc Metal disc O-ring disc Metal disc

Item Component Type 4312 / 4332 Type 4312 / 4332 Type 4334 Type 4334

1 Body
1.0619 1.0619 1.4408 1.4408

SA 216 WCB SA 216 WCB SA 351 CF8M SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

6 Seat screw
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

7 Disc
1.4404 1.4122 1.4404 1.4404
316L Hardened stainless steel 316L 316L

8
Guide 

Upper connection of 
balanced bellows

1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

9 Bonnet
0.7040 0.7040 1.4408 1.4408

Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M SA 351 CF8M

11 Bonnet spacer
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

12 Spindle
1.4404 1.4404 1.4404 1.4404

316L 316L 316L 316L

14 Split ring
1.4104 1.4104 1.4404 1.4404

Chrome steel Chrome steel 316L 316L

15 Balanced bellows
1.4571 1.4571 1.4571 1.4571
316Ti 316Ti 316Ti 316Ti

16/17 Spring plate
1.0718 1.0718 1.4404 1.4404
Steel Steel 316L 316L

18
Adjusting screw  

with bushing
1.4104 PTFE 1.4104 PTFE 1.4404 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE 316L PTFE 316L PTFE

19 Lock nut
1.4104 1.4104 1.4404 1.4404

Chrome steel Chrome steel 316L 316L

40 Cap H2
1.0718 1.0718 1.4404 1.4404
12L13 12L13 316L 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310 1.4310
Steel Steel Stainless steel Stainless steel

Spring, optional
1.4310 1.4310 – –

Stainless steel Stainless steel – –

55 Stud
1.4401 1.4401 1.4401 1.4401

8M 8M B8M B8M

56 Hex nut
1.4401 1.4401 1.4401 1.4401

8M 8M B8M B8M

57 Roll pin 
1.4310 1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.4401 1.4401

Hardened stainless steel Hardened stainless steel 316 316
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How to order – Example for numbering system – Type 433 PN 160

02/06 LWN 485.01-E

Type 431, 433 PN 160Type 431, 433 PN 160
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4332.8552 60 bar

22
Set Pressure

11
Article Number Connections

33
Please enter the units (in gauge)!

The specified pressure range may 
not be exceeded!

Please refer to page 02/11.

H47

433 2 855 2

1 2 3 4

.

Code Lifting device

2 Gas-tight cap H2

3 Plain lever H3

4 Packed lever H4

5
Plain lever with 
open bonnet

H3

1 Valve type 431, 433 PN 160

Type 433 – with closed bonnet

Type 431 – with open bonnet

2 Material code

3 Valve code
Automatically determines 
nominal diameter and 
body material (see page 02/08).

4

Code Body material

2 1.0619 (WCB)

4 1.4408 (CF8M)
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Type 431, 433 PN 160Type 431, 433 PN 160

02/07LWN 485.01-E
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J22 H01 L30 2.0

544 5 66
Options Documentation Code and Medium

Type 431, 433 PN 160 Option code 

• O-ring disc
   CR “K” J21
   EPDM “D” J22
   FKM “L” J23
   FFKM “C” J20

• Disc 1.4404 / 316L   L44

• Disc 1.4404 / 316L stellited   J25

• Detachable lifting aid  J26

• Balanced bellows
 - Bonnet, open  (Type 431) J68
 - Bonnet, closed  (Type 433) J78

• High temperature alloy spring  X01

• Stainless steel spring  X04

• Adaptor for lift indicator H4 J39

• Lift indicator   J93

• Test gag
 - Cap   H2 J70
 - Packed lever  H4 J69

• Heating jacket
 - Couplings   G 3/8    H29  
    G 3/4 H30
 - Flange   DN 15  H31
    DN 25 H32

• Heating jacket -   H33 
 Bonnet spacer   

• Drain hole  G 1/4 J18
    G 1/2 J19

• Oil and grease free  J85

• Materials
 - NACE   N78

Option code applies 
only if not standard

Please select the necessary 
documentation:

Tests, Certifications: Option code
DIN EN 10204-3.2: TÜV-Nord
Certification for set pressure M33

LESER CGA (Certificate  H03
for Global Application)
- Acceptance test certificate 3.1 

acc. to DIN EN 10204
- Declaration of conformity as per 

pressure equipment directive
PED 97/23/EC 

Material quality certificate:
DIN EN 10204-3.1

Component Option code
Body H01
Nozzle L59
Bonnet L30
Disc L23
Screws N07
Nuts N08

2 0

1 2

.

1

2

 Code 
  2. CE / VdTUEV
  3. ASME Section VIII
    + CE / VdTUEV

 Medium 
 .0 steam / gases / liquids
   (only valid for CE / VdTUEV)
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Type 431, 433 PN 160Type 431, 433 PN 160
How to order – article numbers

02/08 LWN 485.01-E

Article numbers

O-ring disc Metal disc 

DNI 15 15

DNO 25 25

Actual orifi ce diameter
d0 [mm]

12 12

Actual orifi ce area 
A0 [mm2]

113 113

 Body material: 1.0619 (WCB)
 Bonnet  H2 Art.-No. 4332. 8572 8552

closed  H3 Art.-No. 4332. 8573 8553
 H4 Art.-No. 4332. 8574 8554

open  H3 Art.-No. 4312. 8575 8555
 Body material: 1.4408 (CF8M)
 Bonnet  H2 Art.-No. 4334. 8582 8562

closed  H4 Art.-No. 4334. 8584 8564

Type 433 PN 160
Packed lever H4
Closed bonnet

Conventional design

Type 433 PN 160
Cap H2

Closed bonnet
Conventional design

Type 431 PN 160
Plain lever H3
Open bonnet

Conventional design

Type 433 PN 160
Plain lever H3
Closed bonnet

Conventional design

Type 431 PN 160
Plain lever H3
Closed bonnet

Balanced bellows design
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Type 431, 433 PN 160Type 431, 433 PN 160

02/09LWN 485.01-E

Pressure temperature ratings

Metric units
O-ring disc Metal disc 

DNI 15 15

 DNO 25 25

Actual orifi ce diameter
d0 [mm]

12 12

Actual orifi ce area 
A0 [mm2]

113 113

 Body material: 1.0619 (WCB)

 DIN fl ange Inlet PN 160

Outlet PN 40

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3

 Min. set pressure1) 

p [barg]  S/G/L 3 3standard bellows

Maximum set pressure

p [barg]  S/G/L

“K” 

142 144“D” “C” 85

“L”

Max. set pressure

p [barg]  S/G/L

“K”

160 160with special spring “D” “C” 85

“L” 

Temperature2) min. [°C] -45 -60
acc. to DIN EN max. [°C] +150 +450

 Body material: 1.4408 (CF8M)

 DIN fl ange Inlet PN 160

Outlet PN 40

 Minimum set pressure
p [barg]  S/G/L 0.3 0.3

 Min. set pressure1)  

p [barg]  S/G/L 3 3standard bellows

 Max. set pressure
p [barg]  S/G/L 85 85

Max. set pressure

p [barg]  S/G/L

“K” 

150 160with special spring “D” “C” 85

“L” 

Temperature2) min. [°C] -45 -270
acc. to DIN EN max. [°C] +150 +400

1) Min. set pressure of standard bellows = max. set pressure of bellows for low set pressure.

2)  The temperature is limited by the soft seal material (see page 99/10). The values given here are valid for EPDM.  
Between -10°C and the lowest specifi ed application temperature, proceed as per AD 2000-Merkblatt W10.

  
  

  
 4
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Type 431, 433 PN 160Type 431, 433 PN 160
Dimensions and weights

02/10 LWN 485.01-E

Metric units
DNI 15

 DNO 25

Actual orifi ce diameter
d0 [mm]

12

Actual orifi ce area 
A0 [mm2]

113

  

 Weight  7
[kg]  with bellows 8.4

 Centre to face Inlet a 90
[mm]  Outlet b 90

 Height (H4) Standard H max. 307
[mm]      Bellows H max. 359

 Body material: 1.0619 (WCB)

 DIN fl ange1)  Inlet PN 160

 Outlet PN 40

 Body material: 1.4408 (CF8M)

 DIN fl ange1)  Inlet PN 160 

 Outlet PN 40

Conventional design Balanced bellows design
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1) Standard fl ange class. For other fl ange drillings, see page 02/11.
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Type 431, 433 PN 160Type 431, 433 PN 160

Flange drillings 
  DNI 15

 DNO 25
Valve size 1/2" x 1"

Actual orifi ce diameter
d0 [mm]

12

Actual orifi ce area 
A0 [mm2]

113

 Body material: 1.0619 (WCB), 1.4408 (CF8M)

 Inlet

 

DIN EN 1092 

 PN 16 H47
 PN 40 H47
 PN 63 *
 PN 160 *

ASME B 16.5
 CL300 H65

CL600 H67

Outlet 
DIN EN 1092

 PN 16 *
 PN 40 *

ASME B16.51) CL150 H79
CL300 H80

Flange drillings and facings

02/11LWN 485.01-E
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1)  LESER manufactures the groove at fl anged valves by milling. If a customer demands a turned surface in the soil of the groove according to DIN EN 1092-1
an additional option code is necessary: “S01: soil of the groove drilled”.

2) Smooth Finish is not defi ned in the effective standards.

For signs and symbols refer to page 00/07
Note:  Flange drillings and facings meet always the requirements of mentioned fl ange standards.

Flange thickness and outer diameter may vary from fl ange standard.

Flange facings
Information Standard Inlet Outlet Remark

 General

Flange, undrilled – H38 H39

Linde-V-Nut, Form V48 Linde Standard 420-08

LWN 313.36

J07 J08 Groove: Rz = 16

Linde-V-Nut, Form V48A J05 J06 Groove: Rz = 4, e.g. for hydrogen

Lens-shape seal form L
(without lens-shape seal)

DIN 2696
LWN 313.35

J11 J12

 According to DIN EN 1092

Flange facings
Inlet Outlet

Remark

DIN EN 1092
(also see LWN 313.40)

Rz specification 
acc. to DIN EN 1092 in μmPN 63 – 

PN 160
PN 40

Sealing strip
Form B1 – * Seal. strip.: Rz = 12.5 – 50

Form B2 *  L38 Seal. strip.: Rz = 3.2 – 12.5

on
ly

 f
or

 s
te

el
 f

la
ng

e

Tongue, Form C1)  H94  H92

Groove, Form D1)  H93  H91

Male, Form E  H96  H98

Female, Form F  H97  H99

O-ring Male, Form G  J01  J02

O-ring Female, Form H  J03  J04

 According to ASME B16.5

Body material Inlet Outlet

Smooth Finish2) Serrated Finish RTJ-Groove

Inlet Outlet Inlet Outlet Inlet Outlet

Option code Option code
Pressure 

level
Option code

Pressure 
level

Option code

1.0619, 1.4408 all all L52 L53 * * CL150  H62 CL150 H63
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Order information – spare parts

Spare parts
  O-ring disc Metal disc

  DNI 15 15

 DNO 25 25

Actual orifi ce diameter
d0 [mm]

12 12

Actual orifi ce area 
A0 [mm2]

113 113

Disc (item 7): Metal seat Material-No. / Art.-No.

Disc 1.4122 – 230.9339.9000
Detachable lifting aid  1.4404 – 230.9349.9000

Disc (item 7): Soft seal Material-No. / Art.-No.

Disc  CR “K” 230.2949.9053 –

 EPDM “D” 230.2949.9042 –

 FKM “L” 230.2949.9073 –

 FFKM “C” 230.2949.9091 –

O-ring (item 7.4): Soft seal Material-No. / Art.-No.

O-Ring  CR “K” 502.0107.2653 –

 EPDM “D” 502.0107.2642 –

 FKM “L” 502.0107.2673 –

 FFKM “C” 502.0107.2691 –

Bellows (item 15): 1.4571 Material-No. / Art.-No.

Standard bellows 400.6349.0000 400.6349.0000

Conversion kit, standard1) Please specify application conditions

Low pressure bellows – –

Conversion kit low pressure1) – –

Gasket – body / bonnet (item 60) Material-No. / Art.-No.

Gasket Graphite + 1.4401 500.0407.0000 500.0407.0000

Option code L68 Gylon (PTFE compliance) 500.0405.0000 500.0405.0000

Ball (item 61): Material-No. / Art.-No.

Ball Ball Ø [mm] 6 6

 1.4404 510.0104.0000 510.0104.0000

Split ring (item 14): Material-No. / Art.-No.

Split ring Spindle Ø [mm] 12 12

  1.4404 251.0149.0000 251.0149.0000

Pin (item 57) Material-No. / Art.-No.

Pin    1.4310 480.0505.0000 480.0505.0000

O-ring damper Material-No. / Art.-No.

Conversion kit H2 5021.1060 5021.1060

 Conversion kit H4 5021.1064 5021.1064

Item. Components No.

8 Guide; upper connection of balanced bellows 1

11 Bonnet spacer 1

12 Spindle 1

15 Bellows 1

55 Stud 4

60 Gasket 2

Instruction guide LWN 037.05 1

Refer to page page 02/04

02/12 LWN 485.01-E

Type 431, 433 PN 160Type 431, 433 PN 160
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Type 431, 433 PN 160Type 431, 433 PN 160
Available options For more information, also see

 “Accessories and Options” as of page 99/01.

02/13LWN 485.01-E
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 Heating jacket
 H29, H30: Coupling G 3/8, G 3/4
 H31, H32: Flange DN15, DN25

 O-ring disc 
 J20: FFKM “C”
 J21: CR “K”
 J22: EPDM “D”
 J23: FKM “L”

 Drain hole 
 J18: G 1/4
 J19: G 1/2

 Open bonnet 
 See Art.-No.

 Balanced bellows
 J68: Open bonnet
 J78: Closed bonnet

 Conversion kit for 
 balanced bellows
 Art.-No. see page 02/14

 O-ring damper H2
 J65

 O-ring damper H4
 J66

 Lift indicator
 J39: Adaptor H4
 J93: Lift indicator

 Test gag 
 J69: H4
 J70: H4

 Screwed cap H2
 H2

 Plain lever H3
 H3

 Packed lever H4
 H4
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Type 431, 433 PN 160Type 431, 433 PN 160
Approvals

02/14 LWN 485.01-E
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Approvals
O-ring disc Metal disc

 DNI 15 15

DNO  25 25

Actual orifi ce diameter d0 [mm]   12 12

Actual orifi ce area A0 [mm2] 113 113

Europe Coefficient of discharge Kdr

PED / DIN EN ISO 4126-1 Approval-No. 072020111Z0008/0/06

S/G 0.59 0.62

L      0.47 0.48

Germany Coefficient of discharge αw

PED / AD 2000-Merkblatt A2 Approval-No. TÜV SV 577
Standard safety valve S/G 0.59 0.62

L      0.47 0.48

China Coefficient of discharge K

AQSIQ Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62

L 0.47 0.48

Russia Coefficient of discharge K

TR/ RTN Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62

L      0.47 0.48

Kazakhstan Coefficient of discharge αw

GOST-K Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62

L      0.47 0.48

Belarus Coefficient of discharge αw

GOSPROMNAZADOR Approval-No. For current Approval-No. see www.leser.com

S/G 0.59 0.62

L      0.47 0.48

 Classification societies Homepage

 Bureau Veritas BV www.bureauveritas.com
The valid Approval-No. changes 
with each renewal of the approval.

For a sample certificate including 
the valid certification number 
see www.leser.com

ClassNK NIPPON Kaiji Kyokai NK www.classnk.or.jp

 Det Norske Veritas DNV www.dnv.com

 Germanischer Lloyd GL www.gl-group.com

  Lloyd‘s Register EMEA LREMEA www.lr.org

 Registro Italiano Navale RINA www.rina.org

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 430 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1774 of 2457



Type 431, 433 PN 160Type 431, 433 PN 160
Capacities

Metric units AD 2000-Merkblatt A2
O-ring disc Metal disc O-ring disc Metal disc O-ring disc Metal disc

DN 15 15 15 15 15 15

DNO 25 25 25 25 25 25
Actual orifi ce diameter

d0 [mm]
12 12 12 12 12 12

Actual orifi ce area 
A0 [mm2]

113 113 113 113 113 113

LEOS/G/L*) [inch2] 0.106 0.111 0.106 0.111 0.127 0.129

Set pressure Capacities Capacities Capacities

Steam 
saturated

[kg/h]

Air
0°C and 1013 mbar

[mn
3/h]

Water 
20°C

 [103 kg/h]
[bar]

0.2

0.5 52 55 64 67 2.09 2.14

1 74 78 93 93 2.84 2.90

2 118 125 151 151 4.01 4.10

3 161 168 206 206 4.91 5.02

4 200 210 246 258 5.67 5.79

5 251 296 311 6.34 6.48

6 293 346 363 6.95 7.09

7 333 396 416 7.50 7.66

8 374 446 468 8.02 8.19

9 415 496 521 8.51 8.69

10 456 546 573 8.97 9.16

12 538 646 679 9.82 10.0

14 618 746 784 10.6 10.8

16 699 846 889 11.3 11.6

18 781 946 994 12.0 12.3

20 863 1046 1099 12.7 13.0

22 942 1146 1204 13.3 13.6

24 1024 1245 1309 13.9 14.2

26 1106 1345 1414 14.5 14.8

28 1189 1445 1519 15.0 15.3

30 1271 1545 1624 15.5 15.9

32 1354 1645 1729 16.0 16.4

34 1433 1745 1834 16.5 16.9

36 1517 1845 1939 17.0 17.4

38 1600 1945 2044 17.5 17.9

40 1684 2045 2149 17.9 18.3

50 2109 2545 2674 20.1 20.5

60 2537 3045 3200 22.0 22.4

70 2981 3545 3725 23.7 24.2

80 3430 4045 4250 25.4 25.9

90 3901 4544 4775 26.9 27.5

100 5044 5301 28.4 29.0

120 6044 6351 31.1 31.7

140 7044 7402 33.6 34.3

160 8043 8452 35.9 36.6

*) LEOS/G/L = LESER Effective Orifice for steam, gases, and liquids, please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Calculation of the capacity for steam, gases, and liquids acc. to AD 2000-Merkblatt A2 with 10% overpressure.
Capacities at 1 bar and lower are calculated at 0.1 bar overpressure.

02/15LWN 485.01-E
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Type 431, 433 PN 160Type 431, 433 PN 160

02/16 LWN 485.01-E

"How to use" refer to page 00/08

Determination of coefficient of discharge
in case of lift restriction or back pressure

0.8
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0.3

0.4

0.6

0.7

0.1

0

0.2

Ratio of back pressure / set pressure pa0 / p0
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is
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ge
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d

r /
 α

w

DN15 Metal disc

DN15 O-ring-disc

0.3000.200 0.400 0.500 0.600 0.700 0.800 0.900

        Kdr = αw = f (pa0/p0)  

0.717 0.772

DN15, O-ring-disc, S/G

0.30.1 0.20

0.8

0.5

0.3

0.4

0.6

0.7

0.1

0

0.2

 Kdr = αw = f (h/d0)  

Ratio of lift / flow diameter h / d0
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effi
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f d
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 K
dr

 / 
α w

DN15, Metal disc, S/G

Diagram for evaluation of ratio of lift / fl ow diameter (h/d0) in reference 
to the coeffi cient of discharge Kdr/αw)

Diagram for evaluation of coeffi cient of discharge (Kdr/αw) or Kb in reference 
to the ratio of back pressure / set pressure (pa0/p0)

Only valid for “steam/gases”

0.30.1 0.20

0.8
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        Kdr = αw = f (h/d0)  

Ratio of lift / flow diameter h / d0
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DN15, Metal disc, L

DN15, O-ring-disc, L

Only valid for “liquids”

Ty
p

e 
43

3 
P

N
 1

60

h = Lift [mm]
d0 =  Flow diameter [mm] of selected safety 

valve see “Article Numbers” table
h/d0 =  Ratio of lift / flow diameter 
pa0 = Back pressure [bara]
p0 = Set pressure [bara]
pa0/p0 =  Ratio of back pressure / set pressure
Kdr =  Coefficient of discharge 

acc. to DIN EN ISO 4126-1 
αw =  Coefficient of discharge 

acc. to AD 2000-Merkblatt A2
Kb =  Back pressure correction factor 

acc. to API 520 Section 3.3
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03/01LWN 485.01-E

Type 427
Plain lever H3
Open bonnet
Conventional design

Type 429
Cap H2
Closed bonnet
Conventional design

 Flanged Safety Relief Valves
 – spring loaded
 
 Contents     Chapter/Page

 Materials  
 • Conventional design 03/02
 • Balanced bellows design 03/04

 How to order 

 • Numbering system 03/06
 • Article numbers  03/08

 Pressure temperature ratings 
 • Metric units  03/10

 Dimensions and weights 
 • Metric units 03/12

 Flange drillings and facings  03/13
 Order information - spare parts 03/14
 Available options   03/16
 Approvals  03/17

 Capacities  
 • Steam [Metric units]    03/18
 • Air [Metric units]  03/19
 • Water [Metric units] 03/20
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Conventional design

03/02 LWN 485.01-E

 

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate

9  Bonnet

12  Spindle

54  Spring

17  Lower spring plate

55  Stud

56  Nut

14  Split ring

60  Gasket 

8  Guide with bushing

57  Pin 

61  Ball

7  Disc

5  Seat

1  Body

Type 427, 429Type 427, 429
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Type 427, 429Type 427, 429
Conventional design

03/03LWN 485.01-E

Note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice
– Each component can be constructed of another material according to the customer's specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.

Materials

Item Component Type 4275 / 4295 Type 4272 / 4292 Type 4294

1 Body
0.7043 1.0619  1.4408

Ductile Gr. 60-40-18 SA 216 WCB SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404
316L 316L 316L

7 Disc
1.4122 1.4122 1.4404

Hardened stainless steel Hardened stainless steel 316L

8

Guide 1.4104, 1.0501 1.4104, 1.0501, 1.0570 1.4404
Chrome steel or steel Chrome steel or steel 316L

with bushing 1.4104 tenifer 1.4104 tenifer –
Chrome steel tenifer Chrome steel tenifer –

9 Bonnet
0.7040 0.7040 1.4408, 1.4404

Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M, SA 479 316 L

12 Spindle
1.4021 1.4021 1.4404

420 420 316L

14 Split ring
1.4104 1.4104 1.4404

Chrome steel Chrome steel 316L

16/17 Spring plate
1.0718 1.0718 1.4404
Steel Steel 316L

18
Adjusting screw 

with bushing
1.4104 PTFE 1.4104 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE 316L PTFE

19 Lock nut
1.0718 1.0718 1.4404
Steel Steel 316L

40 Cap H2
1.0718 1.0718 1.4404
12L13 12L13 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310
Steel Steel Stainless steel

Spring, optional
1.4310 1.4310 –

Stainless steel Stainless steel –

55 Stud
1.1181 1.1181 1.4401
Steel Steel B8M

56 Nut
1.0501 1.0501 1.4401

2H 2H 8M

57 Pin 
1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.4401

Hardened stainless steel Hardened stainless steel 316
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03/04 LWN 485.01-E

40  Cap H2

18  Adjusting screw with bushing

19  Lock nut

16  Upper spring plate

9  Bonnet

12  Spindle

54  Spring

55  Stud

56  Nut

14  Split ring

60  Gasket 

8  Guide with bushing

15  Balanced bellows

22  Lift stoppers

7  Disc

5  Seat

1  Body

Balanced bellows design

17  Lower spring plate

11  Bonnet spacer

60  Gasket 

57  Pin 

61  Ball
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03/05LWN 485.01-E

Note:

– LESER reserves the right to make changes.
– If several materials are specified LESER defines the material.
– LESER may use higher quality materials without giving prior notice
– Each component can be constructed of another material according to the customer’s specification.
– All components exposed to pressure are highlighted in bold. The material will be specified according to DIN and ASTM here.

Balanced bellows design

Materials

Item Component Type 4275 / 4295 Type 4272 / 4292 Type 4294

1 Body
0.7043 1.0619 1.4408

Ductile Gr. 60-40-18 SA 216 WCB SA 351 CF8M

5 Seat
1.4404 1.4404 1.4404
316L 316L 316L

7 Disc
1.4122 1.4122 1.4404

Hardened stainless steel Hardened stainless steel 316L

8

Guide 1.4104, 1.0501 1.4104, 1.0501, 1.0570 1.4404
Chrome steel or steel Chrome steel or steel 316L

with bushing 1.4104 tenifer 1.4104 tenifer –
Chrome steel tenifer Chrome steel tenifer –

9 Bonnet 0.7040 0.7040 1.4408
Ductile Gr. 60-40-18 Ductile Gr. 60-40-18 SA 351 CF8M

11 Bonnet spacer
1.4404 1.4404 1.4404
316L 316L 316L

12 Spindle
1.4404 1.4404 1.4404
316L 316L 316L

14 Split ring
1.4104 1.4104 1.4404

Chrome steel Chrome steel 316L

15 Balanced bellows
1.4571 1.4571 1.4571
316Ti 316Ti 316Ti

16/17 Spring plate
1.0718 1.0718 1.4404
Steel Steel 316L

18
Adjusting screw 

with bushing
1.4104 PTFE 1.4104 PTFE 1.4404 PTFE

Chrome steel PTFE Chrome steel PTFE 316L PTFE

19 Lock nut
1.0718 1.0718 1.4404
Steel Steel 316L

22 Lift stoppers
1.4404 1.4404 1.4404
316L 316L 316L

40 Cap H2
1.0718 1.0718 1.4404
12L13 12L13 316L

54
Spring, standard

1.1200, 1.8159, 1.7102 1.1200, 1.8159, 1.7102 1.4310
Steel Steel Stainless steel

Spring, optional
1.4310 1.4310 –

Stainless steel Stainless steel –

55 Stud
1.4401 1.4401 1.4401

8M B8M B8M

56 Nut
1.4401 1.4401 1.4401

8M B8M B8M

57 Pin 
1.4310 1.4310 1.4310

Stainless steel Stainless steel Stainless steel

60 Gasket 
Graphite / 1.4401 Graphite / 1.4401 Graphite / 1.4401

Graphite / 316 Graphite / 316 Graphite / 316

61 Ball
1.3541 1.3541 1.4401

Hardened stainless steel Hardened stainless steel 316
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Type 427, 429Type 427, 429
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How to order – Example for numbering system – Type 429

4292.7172 5 bar

22
Set Pressure

11
Article Number Connections

33
Please enter the units (in gauge)!

The specified pressure range may 
not be exceeded!

Please refer to page  03/13.

H45

429 2 717 2

1 2 3 4

.

Code Lifting device

2 Gas-tight cap H2

3 Plain lever H3

4 Packed lever H4

5
Plain lever with 
open bonnet

H3

1 Valve type 427, 429

Type 429 – with closed bonnet

Type 427 – with open bonnet

2 Material code

3 Valve code
Automatically determines nominal 
diameter and body material (see 
page 03/09).

4

Code Body material

2 1.0619 (WCB)

4 1.4408 (CF8M)

5
0.7043 

(Ductile Gr. 60-40-18)
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03/07LWN 485.01-E
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J22 H01 L30 2.0

544 5 66
Options Documentation Code and Medium

Type 427, 429   Option code 

 • O-ring disc 
   CR “K” J21
   EPDM “D” J22
   FKM “L” J23
   FFKM “C” J20
• Disc 1.4404 / 316L   L44
• Disc 1.4404 / 316L stellited   J25
• Balanced bellows
 - Bonnet, open (Type 427)  J68
 - Bonnet, closed (Type 429)  J78
• Elastomer bellows  J79
• High temperature alloy spring  X01
• Stainless steel spring  X04
• Adapter for lift indicator H4 J39
• Lift indicator   J93
• Test gag
 - Cap   H2 J70
 - Packed lever  H4 J69
• O-ring damper
 - Cap   H2 J65
 - Packed lever  H4 J66
• Heating jacket
 - Couplings   G 3/8    H29  
    G 3/4 H30
 - Flange   DN 15  H31
    DN 25 H32
• Drain hole  G 1/4 J18
    G 1/2 J19
• Oil and grease free  J85
•  Materials
 - NACE   N78

Option code applies 
only if not standard

Please select the necessary 
documentation:

Tests, Option
Certifications: code
DIN EN 10204-3.2: TÜV-Nord
Certification for set pressure M33

LESER CGA (Certificate  H03
for Global Application)
- Acceptance test certificate 3.1 

acc.to DIN EN 10204
- Declaration of conformity as per 

pressure equipment directive 
PED 97/23/EC 

Material quality certificate:
DIN EN 10204-3.1

Component Option code
Body H01
Bonnet L30
Cap / lever cover L31
Disc L23
Screws N07
Nuts N08

2 0

1 2

.

1

2

 Code 
  2. CE / VdTUEV
  3. ASME Section VIII
    + CE / VdTUEV

 Medium 
 .0 steam / gases / liquids
   (only valid for CE / VdTUEV)
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How to order – Article numbers

03/08 LWN 485.01-E

Type 429
Plain lever H3
Closed bonnet

Conventional design

Type 427
Plain lever H3
Open bonnet

Conventional design

Type 429
Cap H2

Closed bonnet
Balanced bellows design

Type 429
Cap H2

Closed bonnet
Conventional design

Type 429
Packed lever H4
Closed bonnet

Conventional design

Type 427, 429Type 427, 429
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How to order – Article numbers

03/09LWN 485.01-E

Article numbers 
DNI 15 20 25 32 40 50 65 80 100 125 150

DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.7043 (Ductile Gr. 60-40-18)
 Bonnet  H2 Art.-No. 4295. 8612 8622 8632 8642 8652 8662 8672 8682 8692 – –

closed  H3 Art.-No. 4295. 8613 8623 8633 8643 8653 8663 8673 8683 8693 – –

 H4 Art.-No. 4295. 8614 8624 8634 8644 8654 8664 8674 8684 8694 – –

open  H3 Art.-No. 4275. 8615 8625 8635 8645 8655 8665 8675 8685 8695 – –
 Body material: 1.0619 (WCB)
 Bonnet  H2 Art.-No. 4292. 7122 7132 7142 7152 7162 7172 7182 7192 7202 7212 7222

closed  H3 Art.-No. 4292. 7123 7133 7143 7153 7163 7173 7183 7193 4203 7213 7223

 H4 Art.-No. 4292. 7124 7134 7144 7154 7164 7174 7184 7194 4204 7214 7224

open  H3 Art.-No. 4272. 7125 7135 7145 7155 7165 7175 7185 7195 4205 7215 7225
 Body material: 1.4408 (CF8M)
 Bonnet  H2 Art.-No. 4294. 7242 7252 7262 7272 7282 7292 7302 7312 7322 – –

closed  H4 Art.-No. 4294. 7244 7254 7264 7274 7284 7294 7304 7314 7324 – –
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Pressure temperature ratings

03/10 LWN 485.01-E

Metric units
DNI 15 20 25 32 40 50 65 80 100 125 150

DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.7043 (Ductile Gr. 60-40-18)

 DIN fl ange Inlet PN 16 – –

Outlet PN 16 – –

 Minimum set pressure
p [barg]  S/G/L 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 – –

 Min. set pressure1)

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 – –standard bellows

Min. set pressure
p [barg]  S/G/L – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 – –low pressure bellows

Maximum set pressure
p [barg]  S/G/L 40 40 40 40 40 40 35 35 30 – –

Max. set pressure
p [barg]  S/G/L 40 40 40 40 40 40 40 35 30 – –with special spring

Temperature2) min. [°C] -60 – –
acc. to DIN EN max. [°C] +350 – –

Type 427, 429Type 427, 429
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 Metric units
DNI 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 1.0619 (WCB)

 DIN fl ange Inlet PN 40

Outlet PN 40

 Minimum set pressure
p [barg]  S/G/L 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

 Min. set pressure1)  

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0standard bellows

Min. set pressure
p [barg]  S/G/L – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 1.2

on 
requestlow pressure bellows

Maximum set pressure
p [barg]  S/G/L 40 40 40 40 40 40 35 35 30 32 16

Max. set pressure
p [barg]  S/G/L 40 40 40 40 40 40 40 35 30 32 16with special spring

Temperature2) min. [°C] -85
acc. to DIN EN max. [°C] +450

1) Min. set pressure of standard bellows = max. set pressure of bellows for low set pressure.

2)  The temperature is limited by the soft seal material (see page 99/10). The values given here are valid for EPDM.  
Between -10°C and the lowest specifi ed application temperature, proceed acc. to AD 2000-Merkblatt W10.
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 Metric units
DNI 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 1.4408 (CF8M)

 DIN fl ange Inlet – –

Outlet – –

 Minimum set pressure
p [barg]  S/G/L 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 – –

 Min. set pressure1)  

p [barg]  S/G/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 – –standard bellows

Min. set pressure
p [barg]  S/G/L – 2.0 2.0 2.0 1.8 1.9 1.8 1.8 1.2 – –low pressure bellows

Maximum set pressure
p [barg]  S/G/L 40 40 40 40 40 31.6 31.0 30 22 – –

Max. set pressure
p [barg]  S/G/L 40 40 40 40 40 40 31 30 22 – –with special spring

Temperature2) min. [°C] -270 – –
acc. to DIN EN max. [°C] +400 – –

Pressure temperature ratings

03/11LWN 485.01-E
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1) Min. set pressure of standard bellows = max. set pressure of bellows for low set pressure.

2)  The temperature is limited by the soft seal material (see page 99/10). The values given here are valid for EPDM.  
Between -10°C and the lowest specifi ed application temperature, proceed acc. to AD 2000-Merkblatt W10.
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Dimensions and weights

03/12 LWN 485.01-E

Metric units
DNI 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

  

 Weight  5 6 6 8 9 12 15 20 33 48 65
[kg]  with bellows 6.3 6.4 6.4 8.4 9.6 13 16 21.6 35.6 52.1 78.4

 Centre to face Inlet a 90 95 100 105 115 125 145 155 175 200 225
[mm]  Outlet b 90 95 100 105 115 125 145 155 175 200 225

 Height (H4) Standard H max. 310 307 311 320 320 360 476 525 609 743 865
[mm]      Bellows H max. 359 337 341 355 355 425 536 595 684 823 960

Support brackets A 277
[mm] B 160

(Drilled only on request, 

option code H42)

C Ø 18

D 278
 E 21

 Body material: 0.7043 (Ductile Gr. 60-40-18)

 DIN fl ange1)  Inlet PN 40 – –

 Outlet PN 40 – –

 Body material: 1.0619 (WCB)

 DIN fl ange1)  Inlet PN 40

 Outlet PN 40

 Body material: 1.4408 (CF8M)

 DIN fl ange1)  Inlet PN 40 – –

 Outlet PN 40 – –

1) Standard fl ange class For other fl ange drillings, see page 03/13.

Conventional design Balanced bellows designSupport brackets

D

E

B

C

A
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Type 427, 429Type 427, 429
Flange drillings 

Flange drillings 
  DNI 15 20 25 32 40 50 65 80 100 125 150

 DNO 15 20 25 32 40 50 65 80 100 125 150
Valve size 1/2" x 1/2" 3/4" x 3/4" 1" x 1" 1 1/4" x 1 1/4"  1 1/2" x 1 1/2"  2" x 2" 21/2" x 21/2" 3" x 3" 4" x 4" 5" x 5" 6" x 6"

Actual orifi ce diameter d0 [mm] 12 18 18 18 23 29 37 46 60 74 92
Actual orifi ce area A0 [mm2] 113 254 254 254 416 661 1075 1662 2827 4301 6648

 Body material: 0.7043 (Ductile Gr. 60-40-18), 1.0619 (WCB), 1.4408 (CF8M)

Inlet
DIN EN 1092

 PN 10 * * * * * * H44 H44 H44 H44 H44
 PN 16 * * * * * * H45 H45 H45 H45 H45
 PN 25 * * * * * * * * * * *
 PN 40 * * * * * * * * * * *

ASME B16.51) CL150 H64 H64 H64 H64 H64 H64 H64 H64 [H64] H64 H64
CL300 [H65] – H65 H65 – [H65] [H65] – – – –

Outlet 
DIN EN 1092

 PN 10 * * * * * * H50 H50 H50 H50 H50
 PN 16 * * * * * * H51 H51 H51 H51 H51
 PN 25 * * * * * * * * * * *
 PN 40 * * * * * * * * * * *

ASME B16.51) CL150 H79 H79 H79 H79 H79 H79 H79 H79 [H79] H79 H79
CL300 H80 – H80 H80 – [H80] [H80] – – – –

03/13LWN 485.01-E
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 1)   LESER manufactures the groove at fl anged valves by milling. If a customer demands a turned surface in the soil of the groove according to DIN EN 1092-1 
an additional option code is necessary: “S01: soil of the groove drilled”.

 2) Smooth fi nish is not defi ned in the effective standards.

For an explanation of signs and symbols, refere to page 00/07.
Note:  Flange drillings and facings always meet the requirements of mentioned fl ange standards. 

Flange thickness and outer diameter may deviate from fl ange standard.

Flange facings
Information Standard Inlet Outlet Remark

 General

Flange, undrilled – H38 H39

Linde-V-Nut, Form V48 Linde Standard 420-08

LWN 313.36

J07 J08 Groove: Rz = 16

Linde-V-Nut, Form V48A J05 J06 Groove: Rz = 4, e.g. for hydrogen

Lens-shape seal form L
(without lens-shape seal)

DIN 2696
LWN 313.35

J11 J12

 According to DIN EN 1092

Flange facings
Inlet Outlet

Remark

DIN EN 1092
(also see LWN 313.40)

Rz specification 
acc. to DIN EN 1092 in μmPN 10 – PN 40 PN 10 – PN 40

Sealing strip
Form B1 * * Seal. strip.: Rz = 12.5 – 50

Form B2 L36 L38 Seal. strip.: Rz = 3.2 – 12.5

on
ly

 f
or

 s
te

el
 f

la
ng

e

Tongue, Form C1) H94 H92

Groove, Form D1) H93 H91

Male, Form E H96 H98

Female, Form F H97 H99

O-ring Male, Form G J01 J02

O-ring Female, Form H J03 J04

 According to ASME B16.5

Body material Inlet Outlet

Smooth Finish2) Serrated Finish RTJ-Groove

Inlet Outlet Inlet Outlet Inlet Outlet

Option code Option code
Pressure 

level
Option code

Pressure 
level

Option code

0.7043, 1.0619, 1.4408 all all L52 L53 * * – – – –
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Type 427, 429Type 427, 429
Order information – Spare parts

Spare parts
  DNI 15 20 25 32 40 50

 DNO 15 20 25 32 40 50

Actual orifi ce diameter 
d0 [mm]

12 18 18 18 23 29

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661

 Disc (item 7): Metal seat Material-No. / Art.-No.

Disc 1.4122 212.3439.9000 211.0139.9000 211.0139.9000 211.0139.9000 211.0239.9000 211.0339.9000
Detachable lifting aid  1.4404 212.3449.9000 211.0149.9000 211.0149.9000 211.0149.9000 211.0249.9000 211.0349.9000

 Disc (item 7): Soft seal Material-No. / Art.-No.

Disc  CR “K” – 200.6849.9051 200.6849.9051 200.6849.9051 200.6849.9051 200.7049.9051

 EPDM “D” – 200.6849.9041 200.6849.9051 200.6849.9041 200.6849.9051 200.7049.9041

 FKM “L” – 200.6849.9071 200.6849.9051 200.6849.9071 200.6849.9051 200.7049.9071

 FFKM “C” – 200.6849.9091 200.6849.9051 200.6849.9091 200.6849.9051 200.7049.9091

 O-ring (item 7.4): Soft seal Material-No. / Art.-No.

O-ring  CR “K” – 502.0171.2651 502.0171.2651 502.0171.2651 502.0249.3551 502.0313.3551

 EPDM “D” – 502.0171.2641 502.0171.2641 502.0171.2641 502.0249.3541 502.0313.3541

 FKM “L” – 502.0171.2671 502.0171.2671 502.0171.2671 502.0249.3571 502.0313.3571

 FFKM “C” – 502.0171.2691 502.0171.2691 502.0171.2691 502.0249.3591 502.0313.3591

 Bellows (item 15): 1.4571 Material-No. / Art.-No.

Standard bellows 400.0149.0000 400.0149.0000 400.0149.0000 400.0149.0000 400.0249.0000 400.0349.0000

Conversion kit, standard1) 5021.1030 5021.1034 5021.1034 5021.1034 5021.1035 5021.1036

Low pressure bellows – 400.0149.0021 400.0149.0021 400.0149.0021 400.0249.0021 400.0349.0021

Conversion kit low pressure1) Please specify application conditions

 Gasket – body / bonnet (item 60) Material-No. / Art.-No.

Gasket Graphite + 1.4401 500.0407.0000 500.0407.0000 500.0407.0000 500.0407.0000 500.0407.0000 500.0507.0000

Option code L68 Gylon (PTFE compliance) 500.0405.0000 500.0405.0000 500.0405.0000 500.0405.0000 500.0405.0000 500.0505.0000

 Ball (item 61): Material-No. / Art.-No.

Ball Ball Ø [mm] 6 6 6 6 6 6

 1.4404 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000 510.0104.0000

 Split ring (item 14): Material-No. / Art.-No.

Split ring Spindle Ø [mm] 12 12 12 12 12 12

  1.4404 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000 251.0149.0000

 Pin (item 57) Material-No. / Art.-No.

Pin    1.4310 480.0505.0000 480.0505.0000 480.0505.0000 480.0505.0000 480.0505.0000 480.0705.0000

 O-ring damper Material-No. / Art.-No.

Conversion kit H2 5021.1060 – 5021.1060 5021.1060 5021.1060 5021.1060

 Conversion kit H4 5021.1064 – 5021.1064 5021.1064 5021.1064 5021.1064

1)  Pressure range, see page 03/10 – 03/11

03/14 LWN 485.01-E
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Refer to page 03/04

Item. Components No.

8 Guide with bushing 1

11 Bonnet spacer 1

12 Spindle 1

15 Bellows 1

55 Stud 4, 8 dependant on valve size

60 Gasket 2, 3 dependant on valve size

Installation instruction LWN 037.05 1

A conversion kit includes the following components: 
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Type 427, 429Type 427, 429
Order information – Spare parts

03/15LWN 485.01-E

1)  Pressure range, see page 03/10 – 03/11

One bellows conversion set includes the following components:

Refer to page 03/04
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e 
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9

Item. Components No.

8 Guide with bushing 1

11 Bonnet spacer 1

12 Spindle 1

15 Bellows 1

55 Stud 4, 8 dependant on valve size

60 Gasket 2, 3 dependant on valve size

Installation instruction LWN 037.05 1

Spare parts
  DNI 65 80 100 125 150

 DNO 65 80 100 125 150

Actual orifi ce diameter 
d0 [mm]

37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

1075 1662 2827 4301 6648

 Disc (item 7): Metal seat Material-No. / Art.-No.

Disc 1.4122 211.0439.9000 211.0639.9000 212.0539.9000 212.0639.9000 211.1239.9000
Detachable lifting aid  1.4404 211.0449.9000 211.0649.9000 212.0549.9000 212.0649.9000 212.0749.9000

 Disc (item 7): Soft seal Material-No. / Art.-No.

Disc  CR “K” 200.7149.9051 200.7249.9051 200.7349.9051 200.7449.9051 on request

 EPDM “D” 200.7149.9041 200.7249.9041 200.7349.9041 200.7449.9041 on request

 FKM “L” 200.7149.9071 200.7249.9071 200.7349.9071 200.7449.9071 200.7549.9071

 FFKM “C” 200.7149.9091 200.7249.9091 on request on request on request

 O-ring (item 7.4): Soft seal Material-No. / Art.-No.

O-ring  CR “K” 502.0408.3551 502.0503.3551 502.0660.5351 502.0819.5351 on request

 EPDM “D” 502.0408.3541 502.0503.3541 502.0660.5341 502.0819.5341 on request

 FKM “L” 502.0408.3571 502.0503.3571 502.0660.5371 502.0819.5371 502.1041.5371

 FFKM “C” 502.0408.3591 502.0503.3591 on request on request on request

 Bellows (item 15): 1.4571 Material-No. / Art.-No.

Standard bellows 400.0449.0000 400.0549.0000 400.0649.0000 400.0749.0000 400.0849.0000

Conversion kit, standard1) 5021.1037 5021.1038 5021.1039 Component parts Component parts

Low pressure bellows 400.0449.0021 400.0549.0021 400.0649.0021 400.1107 400.0849.0021

Conversion kit low pressure1) Please specify application conditions – –

 Gasket – body / bonnet (item 60) Material-No. / Art.-No.

Gasket Graphite + 1.4401 500.0907.0000 500.1007.0000 500.1507.0000 500.1807.0000 500.2107.0000

Option code L68 Gylon (PTFE compliance) 500.0905.0000 500.1005.0000 500.1505.0000 500.1805.0000 500.2105.0000

 Ball (Item 61): Material-No. / Art.-No.

Ball Ball Ø [mm] 9 9 12 12 15

 1.4404 510.0204.0000 510.0204.0000 510.0304.0000 510.0304.0000 510.0404.0000

 Split ring (item 14): Material-No. / Art.-No.

Split ring Spindle Ø [mm] 16 16 16 20 24

  1.4404 251.0249.0000 251.0249.0000 251.0249.0000 251.0349.0000 251.0449.0000

 Pin (item 57) Material-No. / Art.-No.

Pin  1.4310 480.0705.0000 480.0705.0000 480.1005.0000 480.1005.0000 480.1105.0000

 O-ring damper Material-No. / Art.-No.

Conversion kit H2 5021.1061 5021.1061 – – –

 Conversion kit H4 5021.1065 5021.1065 – – –
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Available options

 Heating jacket
 H29, H30: Coupling G 3/8, G 3/4
 H31, H32: Flange DN15, DN25

 Screwed cap H2
 H2

 O-ring damper H2
 J65

 O-ring damper H4
 J66

 Lift indicator
 J39: Adaptor H4
 J93: Lift indicator

 Test gag 
 J69: H4
 J70: H4

 O-ring disc 
 J20: FFKM “C”
 J21: CR “K”
 J22: EPDM “D”
 J23: FKM “L”

 Balanced bellows
 J68: Open bonnet
 J78: Closed bonnet

 Conversion set for 
 balanced bellows
 Art.-No. see page 02/14

 Plain lever H3
 H3

 Packed lever H4
 H4

 Drain hole 
 J18: G 1/4
 J19: G 1/2

 Open bonnet 
 See Art.-No.

For more information, also see 
“Accessories and options” as of page 99/01.

03/16 LWN 485.01-E

Type 427, 429Type 427, 429
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Type 427, 429Type 427, 429

03/17LWN 485.01-E

Approvals
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Approvals
 DNE 15 – 150

DNA  15 – 150

Actual orifi ce diameter 
d0 [mm]

  12 – 92

Actual orifi ce area 
A0 [mm2]

113 – 6648

Europa Coefficient of discharge Kdr

PED / DIN EN ISO 4126-1 Approval-No. 072020111Z0008/0/04

S/G 0.13

L      The valve is component tested for liquids with thermal expansion.

Germany Coefficient of dischargeαw

PED / AD 2000-Merkblatt A2 Approval-No. TÜV SV 610

Proportional safety valve S/G 0.13

L      The valve is component tested for liquids with thermal expansion.

China Coefficient of dischargeαw

AQSIQ Approval-No. For current Approval-No. see www.leser.com

S/G 0.13

L      The valve is component tested for liquids with thermal expansion.

Belarus Coefficient of dischargeαw

GOSPROMNAZADOR Approval-No. For current Approval-No. see www.leser.com

S/G 0.13

L      The valve is component tested for liquids with thermal expansion.
 Classification societies

on request

Information:
According to AD 2000-Merkblatt A2 Chap. 10.3, the discharge coefficient “... for normal or proportional safety valves, should not exceed the 
value αw= 0.08 for S/G or the value αw = 0.05 for L.” Since the actual αw value for liquids is below the requirements of the AD 2000-Merkblatt 
for the Series 429, it is not possible to accord a discharge coefficient αw.
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03/18 LWN 485.01-E

*) LEO S/G = LESER Effective Orifice steam/gases please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Metric units AD 2000-Merkblatt A2 [kg/h]
DNI 15 20 25 32 40 50 65 80 100 125 150

DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOS/G*) [inch2] 0.023 0.053 0.053 0.053 0.086 0.137 0.222 0.343 0.584 0.889 1.374

Set pressure [bar] Capacity [kg/h]

1.5 22 50 50 50 81 130 211 326 555 843 1304

2 27 60 60 60 98 155 253 391 665 1012 1564

3 35 79 79 79 130 206 336 519 883 1343 2076

4 44 99 99 99 162 257 419 647 1101 1675 2589

5 53 119 119 119 194 308 501 775 1318 2005 3099

6 61 138 138 138 225 358 584 902 1534 2334 3608

7 70 157 157 157 256 408 664 1026 1746 2655 4104

8 78 176 176 176 288 458 746 1152 1960 2982 4609

9 87 196 196 196 320 508 827 1278 2175 3308 5114

10 96 215 215 215 351 558 909 1404 2389 3635 5618

12 113 254 254 254 414 658 1072 1656 2818 4286 6625

14 130 291 291 291 476 756 1231 1903 3238 4925 7612

16 147 330 330 330 539 856 1394 2154 3665 5575 8617

18 164 368 368 368 601 956 1557 2406 4093 6226

20 181 407 407 407 665 1056 1720 2658 4522 6879

22 198 444 444 444 726 1154 1878 2903 4938 7511

24 215 483 483 483 789 1254 2041 3155 5368 8165

26 232 522 522 522 852 1355 2205 3408 5798 8820

28 249 561 561 561 915 1455 2369 3662 6230 9477

30 267 600 600 600 979 1557 2534 3917 6663 10136

32 284 639 639 639 1043 1658 2699 4172 10797

34

36

38

40

Calculation of the capacity for saturated steam acc. to AD 2000-Merkblatt A2 with 10% overpressure.
Capacities at 1 bar and lower are calculated at 0.1 bar overpressure.

Capacities – Steam

Type 427, 429Type 427, 429
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Type 427, 429Type 427, 429

Calculation of the capacity for air acc. to AD 2000-Merkblatt A2 with 10% overpressure at 0 °C and 1013 mbar.
Capacities at 1 bar and below are calculated with 0.1 bar overpressure.

Capacities – Air

03/19LWN 485.01-E

Metric units AD 2000-Merkblatt A2 [mn
3/h]

DNI 15 20 25 32 40 50 65 80 100 125 150

DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter 
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOS/G*) [inch2] 0.023 0.053 0.053 0.053 0.086 0.137 0.222 0.343 0.584 0.889 1.374

Set pressure [bar] Capacity [mn
3/h]

1.5 27 60 60 60 98 156 253 391 666 1013 1565

2 32 72 72 72 118 188 306 472 803 1222 1889

3 43 97 97 97 159 252 410 634 1079 1641 2536

4 54 122 122 122 199 316 515 796 1354 2060 3184

5 65 147 147 147 239 381 620 958 1629 2479 3831

6 76 171 171 171 280 445 724 1120 1905 2897 4478

7 87 196 196 196 320 509 829 1281 2180 3316 5126

8 98 221 221 221 361 574 934 1443 2455 3735 5773

9 109 246 246 246 401 638 1038 1605 2731 4154 6420

10 120 271 271 271 442 702 1143 1767 3006 4573 7068

12 142 320 320 320 523 831 1353 2091 3557 5410 8362

14 164 370 370 370 604 960 1562 2414 4107 6248 9657

16 186 419 419 419 684 1088 1771 2738 4658 7086 10952

18 208 469 469 469 765 1217 1981 3062 5209 7923

20 230 518 518 518 846 1345 2190 3385 5759 8761

22 252 568 568 568 927 1474 2400 3709 6310 9598

24 274 617 617 617 1008 1603 2609 4033 6861 10436

26 296 667 667 667 1089 1731 2818 4356 7411 11274

28 318 717 717 717 1170 1860 3028 4680 7962 12111

30 341 766 766 766 1251 1989 3237 5004 8513 12949

32 363 816 816 816 1332 2117 3447 5327 13786

34 385 865 865 865 1413 2246 3656 5651

36 407 915 915 915 1494 2375 3865

38 429 964 964 964 1575 2503 4075

40 451 1014 1014 1014 1655 2632 4284

*) LEO S/G = LESER Effective Orifice steam/gases please refer to page 00/11
“How to use” capacity tables, refer to page 00/09
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Type 427, 429Type 427, 429

*) LEOL = LESER Effective Orifice liquids please refer to page 00/11
“How to use” capacity tables, refer to page 00/09

Metric units AD 2000-Merkblatt A2 [103kg/h]
DN 15 20 25 32 40 50 65 80 100 125 150

DNO 15 20 25 32 40 50 65 80 100 125 150

Actual orifi ce diameter 
d0 [mm]

12 18 18 18 23 29 37 46 60 74 92

Actual orifi ce area 
A0 [mm2]

113 254 254 254 416 661 1075 1662 2827 4301 6648

LEOL*) [inch2] 0.009 0.020 0.020 0.020 0.033 0.053 0.085 0.132 0.225 0.342 0.528

Set pressure [bar] Capacity [103kg/h]

1.5 0.30 0.67 0.67 0.67 1.09 1.73 2.81 4.34 7.39 11.2 17.4

2 0.34 0.77 0.77 0.77 1.25 1.99 3.24 5.02 8.53 13.0 20.1

3 0.42 0.94 0.94 0.94 1.54 2.44 3.97 6.14 10.4 15.9 24.6

4 0.48 1.09 1.09 1.09 1.77 2.82 4.59 7.09 12.1 18.4 28.4

5 0.54 1.21 1.21 1.21 1.98 3.15 5.13 7.93 13.5 20.5 31.7

6 0.59 1.33 1.33 1.33 2.17 3.45 5.62 8.69 14.8 22.5 34.7

7 0.64 1.44 1.44 1.44 2.35 3.73 6.07 9.38 16.0 24.3 37.5

8 0.68 1.54 1.54 1.54 2.51 3.99 6.49 10.0 17.1 26.0 40.1

9 0.72 1.63 1.63 1.63 2.66 4.23 6.88 10.6 18.1 27.5 42.6

10 0.76 1.72 1.72 1.72 2.80 4.46 7.26 11.2 19.1 29.0 44.9

12 0.84 1.88 1.88 1.88 3.07 4.88 7.95 12.3 20.9 31.8 49.1

14 0.90 2.03 2.03 2.03 3.32 5.27 8.58 13.3 22.6 34.3 53.1

16 0.97 2.17 2.17 2.17 3.55 5.64 9.18 14.2 24.1 36.7 56.7

18 1.02 2.30 2.30 2.30 3.76 5.98 9.73 15.0 25.6 38.9

20 1.08 2.43 2.43 2.43 3.96 6.30 10.3 15.9 27.0 41.0

22 1.13 2.55 2.55 2.55 4.16 6.61 10.8 16.6 28.3 43.0

24 1.18 2.66 2.66 2.66 4.34 6.90 11.2 17.4 29.6 45.0

26 1.23 2.77 2.77 2.77 4.52 7.19 11.7 18.1 30.8 46.8

28 1.28 2.87 2.87 2.87 4.69 7.46 12.1 18.8 31.9 48.6

30 1.32 2.97 2.97 2.97 4.86 7.72 12.6 19.4 33.0 50.3

32 1.37 3.07 3.07 3.07 5.02 7.97 13.0 20.1 51.9

34 1.41 3.17 3.17 3.17 5.17 8.22 13.4 20.7

36 1.45 3.26 3.26 3.26 5.32 8.46 13.8

38 1.49 3.35 3.35 3.35 5.47 8.69 14.1

40 1.53 3.43 3.43 3.43 5.61 8.91 14.5

Capacities – water

03/20 LWN 485.01-E
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Acc. to AD 2000-Merkblatt A2, the LESER safety valve type 427, 429 can be used for thermal expansion in spite of having no component testing 
for liquids. To calculate the water capacity table, a coefficient of discharge of αw = 0.05 was used. 

Calculation of the capacity for water as per AD 2000-Merkblatt A2 with 10% overpressure at 20 °C.
Capacities at 1 bar and below are calculated with 0.1 bar overpressure.
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Overview

Accessories and OptionsAccessories and Options

99/02 LWN 485.01-E
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Options
Type Option code 431, 433 431, 433 PN 160 427, 429

 Disc (item 7):

Disc with detachable lifting aid J26 ✓ * *
Bull race disc J24 ✓ ✓ ✓

 Seal type (item 5 and 7)

Metal seat
Disc 1.4404 L44 ✓ ✓ ✓

Disc 1.4404 stellited J25 ✓ ✓ ✓

 Soft seal

O
-R

in
g

CR “K” J21 ✓ ✓ ✓

NBR “N” J30 ✓ ✓ ✓

EPDM “D” J22 ✓ ✓ ✓

FKM “L” J23 ✓ ✓ ✓

FFKM “C” J20 ✓ ✓ ✓

S
ea

lin
g 

p
la

te

SP “T” J49 ✓ on request –

PCTFE “G” J48 ✓ on request –

PTFE “A” J44 ✓ on request –
 Bellows (item 15, item 70)

Open 
bonnet

Standard bellows J68 ✓ ✓ ✓

Low pressure bellows J68J63 ✓ – ✓

Bonnet 
closed

Standard bellows J78 ✓ ✓ ✓

Low pressure bellows J78J63 ✓ – ✓

Other materials J25 + Material name ✓ ✓ ✓

Elastomer 
bellows

EPDM J79 ✓ – ✓

NBR J87 ✓ – ✓

 Caps and levers (item 40)

H2 ✓ ✓ ✓

H3 ✓ ✓ ✓

H4 ✓ ✓ ✓

 Spring (item 54)

High temperatue alloy 1.8159 / 1.7102 X01 ✓ ✓ ✓

Stainless steel 1.4310 X04 ✓ ✓ ✓
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Accessories and OptionsAccessories and Options
Overview

99/03LWN 482.01-D

Options
Type Option code 431, 433 431, 433 PN 160 427, 429

 Test gag

H2 J70 ✓ ✓ ✓

H4 J69 ✓ ✓ ✓

 Bonnet (item 9)

closed ✓ ✓ ✓

open ✓ ✓ ✓

 Heating jacket

✓ ✓ ✓

 Lift indicator

Lifting device H2, H4 J39J93 ✓ ✓ ✓

 Lift stoppers

Bush J51 ✓ ✓ ✓

Gag H2 J52 ✓ ✓ ✓

Gag H4 J50 ✓ ✓ ✓

 Drain hole

G 1/4 J18 ✓ ✓ ✓

G 1/2 J19 ✓ ✓ ✓

 O-ring damper (item 40)

H2 H65 ✓ ✓ ✓

H4 H66 ✓ ✓ ✓

 Bursting disc

H2 ✓ ✓ ✓

O
p

ti
o

ns
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 Cap H2

2

23

24

25

 Packed lever H4

1

12

1.5

13

3a

1.6

14

25

23

1.8

1.7

24

1.10

1.11

1.9

1.4

23

4

 Plain lever H3

12

 Test gag
 Cap H2: J70
 Packed lever H4: J69

14

13

1

BLOCKED
Remove screw 

after testing

93 93.5

6

3b

22

24

10

Test gag

The test gag prevents the spindle from lifting and keeps the 
safety valve tight while the system pressure exceeds the set 
pressure.

The test gag is used to:

–  perform the pressure test in a system without 
disassembling the safety valve

–  be able to make an adjustment to each individual valve 
in systems with multiple safety valves

The test gag must be removed after testing, otherwise 
the safety valve will not protect the system against 
impermissible overpressure.

Caps and levers – subassembly item 40
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Materials

Steel Stainless steel

Item. Component Cap H2 Plain lever H3 Packed lever H4 Cap H2 Packed lever H4

1 Lever cover
– 0.7040 0.7040 – 1.4408
– Gr. 60-40-18 Gr. 60-40-18 – CF8M

2 Cap
1.0718 – – 1.4404 –
Steel – – 316L –

3a Spacer
– – 1.4571 – 1.4571
– – 316Ti – 316Ti

3b Hex screw
– 1.4401 – – –
– B8M – – –

4 / 1.4 Shaft / bolt
– 1.4021 1.0718 – 1.4404
– 420 Steel – 316L

1.5 Lifting fork
– – 1.0531 – 1.4571
– – Steel – 316Ti

6 / 1.6 Lever
– 0.7040 1.0036 – 1.4301
– Gr. 60-40-18 Steel – 304

1.7 Washer
– – 1.4401 – 1.4301
– – 316 – 304

1.8 Nut
– – A2/Poly – 1.4401
– – 2H – 8M

1.9 O-Ring
– – FKM – –
– – FKM – –

1.9 Packing ring precast
– – – – Graphite
– – – – Graphite

10 / 1.10 Retaining clip
– Carbon steel Carbon steel – –
– Carbon steel Carbon steel – –

1.10 Nut
– – – – 1.4104
– – – – Chrome steel

1.10 Packing gland
– – – – 1.4404
– – – – 316L

1.11 Support ring
– – Carbon steel – –
– – Carbon steel – –

12 Spindle cap
– 1.0718 1.0718 – 1.4404
– Carbon steel Carbon steel – 316L

13 Pin
– Steel Steel – 1.4401
– Steel Steel – 8M

14 Securing ring
– 1.4571 1.4571 – 1.4571
– 316Ti 316Ti – 316Ti

22 Plug
– Plastic – – –
– Plastic – – –

23 Seal
Plastic Plastic Plastic Plastic Plastic
Plastic Plastic Plastic Plastic Plastic

24 Seal wire
1.4541 1.4541 1.4541 1.4541 1.4541

321 321 321 321 321

25 Sealing nose
1.4435 – – 1.4435 1.4435
316L – – 316L 316L

93 Test gag
1.4401 – 1.4401 1.4401 1.4401
B8M – B8M B8M B8M

93.5 Washer
Fiber – Fiber Fiber Fiber
Fiber – Fiber Fiber Fiber

Note:

– LESER reserves the right to make changes
– LESER may use higher quality materials without giving prior information
– Each component can be constructed of another material according to the customer's specification.

Caps and levers – subassembly item 40
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With LESER, the metal seat surfaces (disc and seat) are 
optically lapped planar to guarantee high seal tightness.  
LESER safety valves are delivered with a standard seal tight-
ness acc. to API 527. 

Improved tightness (Option code J86) is available on request.

 Series 427 / 429 Series 431 / 433  Series 431 / 433 PN 160

1

2

1

3

2

1

Stellited sealing surface

The sealing surfaces of stainless steel discs and seats / 
nozzles can be stellited by weld cladding. Stellite is a cobalt-
chrome non-ferrous alloy with increased hardness, corrosion 
resistance, and abrasion resistance even at high temperatures.

LESER recommends stellited sealing surfaces for Modulate 
Action safety valves (seat / nozzle and disc (1.4404 / 316L))
in the following applications:

–  for high-pressure applications 
with highly stressed sealing surfaces

–  for high-temperature applications in order to prevent 
permanent deformation of the sealing surface as a 
consequence of the material properties of the seat and disc

-  use with abrasive media in order to increase the abrasion 
resistance of the sealing surface

 Series 431 / 433 PN 160 Series 441

5

 Series 431 / 433

7.1

5

7.1

Materials for disc and seat / nozzle, see page 99/09.

Hardness Metal seat

Material Hardness of the sealing surface

EN ASME
Value according to standard or 

manufacturer specifi cation
Mean value LESER 

bearing material

EN 10088-3, 1.4122 hardened Chrome steel, hardened ≥ 40 HRC LWN 325.01 hardening process 42 – 46 HRC

EN 10272, 1.4404 SA 479 316L ≤ 215 HBW EN 10272 Table 7 16 – 19 HRC1)

EN 10272, 1.4404 stellited SA 479 316L stellited ≥ 35 HRC Manufacturer specifi cation 40 HRC

HBW: BRINELL hardness acc. to DIN EN ISO 6506-1 / HRC: ROCKWELL hardness acc. to DIN EN ISO 6508-1

1) Rockwell hardnesses less than 20 HRC are not approved by the standard. LESER gives these values for better comparability.

Metal seat – seat / nozzle, item 5 and disc subassembly item 7
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Metal seat – seat / nozzle, item 5 and disc subassembly item 7

Materials Seat / nozzle item 5

Item Component Steel Stainless steel

All series

5 Seat / nozzle 1.4404

Materials Seat / nozzle item 5, disc item 7

Item Component Option code

Type 431 / 433, 431 / 433 PN 160

7.1 Disc J25
 1.4404 stellited
316L stellited

5 Seat / nozzle L61 / L62
1.4404 stellited
316L stellited

Stellited sealing surface

Standard and corrosiv service

Materials Disc – subassembly item 7

Item Component Steel Stainless steel

Type 431 / 433

1 Disc
1.4122 hardened 1.4404

Hardened stainless steel 316L

2 Lifting aid
1.4404 1.4404
316L 316L

Type 431 / 433 PN 160

1 Disc
1.4122 hardened 1.4404

Hardened stainless steel 316L

2 Lifting aid
1.4104 1.4404

Chrome steel 316L

3 Circlip
1.4571 1.4571
316Ti 316Ti

Series 427 / 429

1 Disc
1.4122 hardened 1.4404

Hardened stainless steel 316L
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LESER soft seals provide increased seal tightness for your application.

Construction features 
•  Different constructions for an expanded 

range of applications

•  Large selection of soft seal materials for almost 
any application, and custom made for the respective 
customer requirement

•  The increased service life of the seal compared to 
metal seats reduces the service costs.

•  An easier and faster replacement of the soft seal reduces 
service costs.

•  Standard ARP O-ring dimensions facilitate easy 
worldwide procurement.

•   A standard hardness for each O-ring material for all 
set pressures simplifies the stocking of spare parts 
and reduces warehousing costs.

Disc with soft seal – subassembly item 7

Type 431 / 433 433 PN 160 427 / 429

DN 15 DN 20 – DN 150 DN 15 DN 20 – DN 150

0.3 – 40 bar 0.2 – 40 bar 0.2 – 160 bar 1.5 – 40 bar

Disc
Item 
7.1

1.4404 Item 
7.1

1.4404 Item 
7.1

1.4404

316L 316L 316L

Retainer
Item 
7.3

1.4404 – Item 
7.3

1.4404

316L – 316L

Soft seal
Materials, see page 99/10

Item 
7.4

O-ring Item 
7.5

O-ring Item 
7.4

O-ring

Lifting aid
see Item 7.1 Item 

7.2
1.4404 –

– 316L –

Nut
Item 
7.5

1.4401 – Item 
7.5

1.4401

8M – 8M

Materials Disc – subassembly item 7

For temperature application limits, media resistance and option codes, see selection table on page 04/08.

Type 431 / 433 433 PN 160 427 / 429

Nominal size DN 15 DN 20 – DN 150 DN 15 DN 20 – DN 150

Pressure range 0.3 – 40 bar 0.2 – 20 bar 0.2 – 160 bar 1.5 – 40 bar

Option code

CR  “K”  J21

EPDM  “D”  J22

FKM  “L”  J23

FFKM  “C”  J20

Design of soft seal O-ring disc

For temperature application limits, media resistance, and option codes, see selection table on page 99/10.
Materials for soft sealing disc, see page 99/09
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7.5

7.3

7.1

7.4

7.1

7.2

7.5

7.5

7.3

7.1

7.4
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Type 431 / 433 433 PN 160 427 / 429

Option code Pressure range

SP: “T” J49  10 – 40 bar – –

PCTFE: “G” J48  1.0 – 30 bar – –

PTFE: “A” J44  1.0 – 10 bar – –

Design

On request Not available

Construction Disc with sealing plate
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Soft seal disc – subassembly item 7

7.5

7.3

7.1

7.4

Type 431 / 433 433 PN 160 427 / 429

DN 15 DN 20 – DN 150 DN 15 DN 20 – DN 150

0.3 – 40 bar 0.2 – 40 bar 0.2 – 160 bar 1.5 – 40 bar

Disc
Item 
7.1

1.4404 – –

316L – –

Retainer
Item 
7.3

1.4404 – –

316L – –

Soft seal
Materials, see page 99/10

Item 
7.4

Sealing plate – –

– –

Lifting aid
see Item 7.1 – –

– – –

Nut
Item 
7.5

1.4401 – –

8M – –

Materials Disc – subassembly item 7

For temperature application limits, media resistance and option codes, see selection table on page 04/08.
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Soft seal

Soft seal selection

Abbrevation 
ASTM 14

Trade name
(Designation)

Code 
letter1)

Option 
code

Tmin Tmax Application2)

[°C] [°C]

O-Ring

CR Neoprene® K J21 -40 100
Paraffi ns, mineral oils, silicon oils and greases, 
water and aqueous solutions, refrigerants, ozone

NBR Buna-N®

(Nitrile-Butadiene) N J30 -25 100 Hydraulic oils, plant and animal fats and oils

EPDM
Buna-EP 

(Ethylene-Propylene-
Dine)

D J22 -45 150
Hot water and hot steam up to 150 °C, 302 °F, 
many organic and inorganic acids, silicon oils and 
greases FDA conforming compound

FKM Viton® 
(Fluorocarbon) L J23 20 180

High temperatures (not hot steam), mineral oils and 
greases, silicon oils and greases, plant and animal oils 
and fats, ozone FDA conforming compound on request

FFKM Kalrez® 

(Perfluor) C J20 0 250
Almost all chemicals, standard compound is Kalrez® 
6375 with steam resistance FDA conforming compound 
on request

Sealing plate

SP VESPEL SP-1® 3) 
(Polyimide) T J49 -270 300

High-temperature and high-pressure applications 
(no steam), chemical resistance, see manufacturer's 
specifi cations

PCTFE
KEL-F®  

(Polychlorotri-
fl uoroethylene)

G J48 -270 204
Low-temperature and refrigeration system applications, 
fl ammable media, gaseous acid up to 50 bar, 725 psig 
at 60 °C, 140 °F

PTFE
Tefl on® 

(Polytetrafl uoro-
ethylene)

A J44 -184 150 Almost all chemicals

Other not listed materials X For other materials, please contact your local representative or sales@leser.com.

1) The code letters are stamped on the disc (Item 1)
2)  The pressure and temperature application range must be observed in all cases. The chemical resistance is based on specifi cations from the soft 

seal manufacturer. LESER assumes no guarantee.
3) Only for DN 25, 1" x 2".

99/10 LWN 485.01-E
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Disc – subassembly item 7

Disc with detachable lifting aid
A detachable lifting aid can be supplied for the valve disc 
on request as a variation of the standard disc with an inte-
grally fixed lifting aid. The benefit of the detachable lifting aid 
is the easy re-lapping of the disc sealing surface on one disc. 

This makes it possible to have fast maintenance of the safety 
valve on site.
The detachable lifting aid is standard with safety valves of type 
431 / 433 PN 160.

Materials Disc with detachable lifting aid

Item Name Steel Stainless steel

Series 431 / 433

1 Disc
1.4122 hardened 1.4404

Hardened stainless steel 316L

2 Lifting aid
1.4581 1.4581
CF10M CF10M

3 Roll pin 
1.4310 1.4310

Stainless steel Stainless steel
Series 431 / 433 PN 160

1 Disc
1.4122 hardened 1.4404

Hardened stainless steel 316L

2 Lifting aid
1.4104 1.4404

Chrome steel 316L

3 Circlip
1.4571 1.4571
316Ti 316Ti

Type 431, 433 431, 433 PN 160 427, 429

Construction

Safety valves 
without lifting aid

Option code J26 * –

Construction

1

3

2

1

3

2

O
p

ti
o

ns

Type 431, 433 431, 433 PN 160 427, 429

Construction

Option code J24 J24 J24

Construction

1

3

2

1

3

2

7

Bull race disc

To prevent damages to the sealing surfaces from frequent disassembly, in particular for safety valves with short or regular 
service intervals, the disc can be supplied in a bull race construction as a custom design.
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Balanced bellows – subassembly item 15

Effective area Back pressure Effective force Direction of force Compensation curves

Seat area = AS pa FC = pa x AS closing AS = AB

Bellows area = AB  pa  FO = pa x AB opening FC = FO

AS 

pa     

FO 

FC 

AB 

Sealing the bonnet from the outlet chamber
LESER´s balanced bellows seal the spring chamber to the blow-off chamber. That way, they protect the guides, moving parts, 
and the spring against media-related affects such as dirt, corrosion, impurities, and also temperature.

99/12

The following information can be found on the respective pages of the selected valve:
– dimensions and weights, see “Dimensions and weights” table
– set pressure, see “Pressure temperature ratings” table
– temperature ranges, see “Pressure temperature ratings” table

Balanced bellows

Type 431 / 433 431 / 433 PN 160 427 / 429

Design

Bonnet spacer * * *
Bellows housing – * –

The shield protects the bellows against fl ow turbulence when blowing off the valve. Vibrations in the bellows are reduced. 
This guarantees a longer service life of the bellows.

Control 
thread 

DIN ISO 228-1, G 1/4 * * *
ASME B1.20.1 NPT 1/2" ✓ ✓ ✓

To check the effectiveness of the bellows, an inspection connection G 1/4 is inserted into the bonnet as per DIN ISO 228-1. 
For safe discharge, especially of aggressive, toxic media, a discharge pipe G 1/4 can be installed  if necessary.  

Option code

Bonnet
open

Standard bellows J68 J68 J68

Low pressure bellows J68, J63 – J68, J63

Special materials S15 + material name S15 + material name S15 + material name

Bonnet
closed

Standard bellows J78 J78 J78

Low pressure bellows J78, J63 – J78, J63

Special materials S15 + material name S15 + material name S15 + material name

Control thread NPT 1/2" J95 J95 J95

G 1/4

15.2

15.3

11

15.1

G 1/4
15.2

11

15.1

15.3

G 1/4
15.2

15.3

11

15.1
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LESER offers a balanced bellows design for safety valves. 

Balanced bellows are used for two areas of applications:
- for compensation of the effect of back pressure
- for reliable sealing of the bonnet against the blow-off chamber

Compensation of the effect of back pressure
The back pressure exerted on the back of the disc causes a force in the 
closing direction (FC). The actual amount of the force is dependent on 
the diameter of the seat and the amount of back pressure. The balanced 
bellows forms a surface opposite the seat that matches the seat area. 
The back pressure also affects this surface and creates pressure FO in 
the opening direction, which compensates for the force in the closing 
direction FC.
The combination of the forces is shown in the following table:
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Conversion kits

Item Component No. Materials Remark

8 Guide
1 1.4404

316L

11 Bonnet spacer
1 1.4404

316L

12 Spindle
1 1.4404

316L

15 Bellows
1 1.4571

316Ti

55 Stud
4, 8 dependant on valve size 1.4401

B8M

60 Gasket 
2, 3 dependant on valve size Graphite / 1.4401

Graphite / 316

Installation 
Instructions

1 LWN 037.05

Article numbers and spare parts, see the “Spare parts” section of the respective valve type.

Balanced bellows conversion kits
With the LESER bellows conversion set, conventional construction safety valves can be converted to a balanced bellows design 
quickly and easily. The conversion set contains all the components needed for the conversion as well as a conversion guide.

Balanced bellows – subassembly item 15

Materials Standard bellows

Item Component 431 / 433, 431 / 433 PN 160, 427 / 429

15.1 Lower adaptor
1.4404
316L

15.2 Upper adaptor
1.4404
316L

15.3 Bellows
1.4571
316Ti

11 Bonnet spacer
1.4404
316L

55 Stud
1.4401
B8M

60 Gasket 
Graphite / 1.4401

Graphite / 316

Bellows made of  Hasteloy® or other special materials are available on request.

99/13LWN 485.01-E
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Heating jacket

Application and construction
To protect systems with viscous, crystallising or sticky media, 
LESER offers a heating jacket.

The heating jacket has a welded design and covers the angle 
type body such that it allows the hot media (steam, oil, and so 
on) to flow through the created space.

In order to protect the spindle and moving parts against 
sticking, a safety valve with a balanced bellows construction 
should be chosen for the heating jacket construction.

For safety valves with balanced bellows, the bonnet spacer 
needed to accommodate the bellows is equipped with an  
additional heating jacket. Both heating jackets are joined by a 
threaded pipe bend.

If there is no danger of the medium setting in the blowoff 
chamber of the valve, then the balanced bellows don’t have to 
be used. The position of the heating connections is shown in 
figures 1 to 3.

Specification for the heating jacket
The operating data of the heating jacket is placed on an 
additional heating jacket rating plate on the heating jacket.

Slip-on flange
Heating connections with flanges are designed for better orien-
tation than slip-on flanges

Nominal pressure rating:  PN 25 as per EN 1092-1 
Class 150 as per ANSI 16.5

D

DN

DN

A

CC

G

G  

B

 2. Heating connection with coupling 1.  Heating connection with flange for
balanced bellows construction

A

EE

DN

DN

B

 3. Heating connection with flange

99/14
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Heating jacket

Metric units
 DNE 15 15 20 25 32 40 50 65 80 100 125 150

 Inlet valve size 1/2" x 1/2" 1/2" x 1/2" 3/4" x 3/4" 1" x 1" 11/4" x 11/4" 11/2" x 11/2" 2" x 2" 21/2" x 21/2" 3" x 3" 4" x 4" 5" x 5" 6" x 6"

Actual orifi ce diameter 
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Series 433, 429 Dimensions

[mm] A 95 95 95 95 105 120 130 150 170 165 – –

 B 65 65 65 65 65 75 75 80 80 80 – –

 C 83 83 83 83 95 95 95 110 120 145 – –

 D 131 131 130 134 142 163 180 209 224 300 – –

 E        110 110 110 110 120 121 121 136 150 176 – –

 Slip-on fl ange DN 15 15 15 15 15 15 15 15 25 25 – –

[inch] Coupling G 3/8 3/8 3/8 3/8 3/8 3/8 3/8 3/8 3/4 3/4 – –

Series 433, 429 Operating pressure [bar]

Operating 20°C 25 25 25 25 25 25 25 15 15 15 – –

temperature 300°C 18 18 18 18 18 18 18 11 11 11 – –

99/15LWN 485.01-E

Heating jacket
 DNI 15 15 20 25 32 40 50 65 80 100 125 150

 Inlet valve size 1/2" x 1/2" 1/2" x 1/2" 3/4" x 3/4" 1" x 1" 11/4"x11/4" 11/2"x11/2" 2" x 2" 21/2"x21/2" 3" x 3" 4" x 4" 5" x 5" 6" x 6"

Actual orifi ce diameter 
d0 [mm]

12 12 18 18 18 23 29 37 46 60 74 92

Materials
Body 1.0619 1.0619 1.0619

Series 429, 433 1.4408 1.4408 1.4408 1.4408 1.4408 1.4408 1.4408 optional optional optional – –
1.4408 1.4408 1.4408

Heating jacket 1.4541
321

Connections

Slip-on fl ange
DIN

Option code
DN 15, 
PN 25

1.4571, 1.4404
H 31

316Ti, 316L – – – –

H 32 DN 25, 
PN 25

– 1.4571, 1.4404
– 316Ti, 316L – –

Slip-on fl ange
ANSI

K 31
1/2", 

CL150

1.4404
316L – – – –

K 32
1", 

CL150

– 1.4404
– 316L – –

Coupling 
DIN 2986

H 29 G 3/8"
1.4571
316Ti – – – –

H 30 G 3/4"
– 1.4571
– 316Ti – –

Heating jacket
Bonnet spacer H 33

1.4404
316L – –
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The O-ring damper successfully prevents or reduces the vibra-
tions of the moving parts of a safety valve. 

Background:
In each safety valve, the moving parts – the disc, spindle, bottom 
spring plate and spring – form a so-called spring-mass-system. 
As in all spring-mass-systems, the components can be stimu-
lated to start vibrating under unfavourable conditions (e.g. loss 
of inlet pressure). Vibrations can also be triggered by external 
units and then transferred to the safety valve via the mechani-
cal connection or the medium. In the event of resonances, the 
safety valve opens and closes in an uncontrolled way at a high 
frequency and can’t discharge the accorded mass flow.

In general, there are two types of uncontrolled vibrations (defini-
tion as per ASME PTC 25-2001, Chapter 2.7):
  
Chatter:  “ Abnormal rapid reciprocating motion of the movable 

parts of a pressure relief valve in which the disc con-
tacts the seat.“ The reasons for chatter may include, 
among other things, too high inlet pressure loss, 
inadmissible back pressure, or operation in partial 
load ranges.

Flutter:  “ Abnormal rapid reciprocating motion of the movable 
parts of a pressure relief valve in which the disc does 
not contact the seat.“ The causes of flutter with small 
and difficult to measure amplitudes are vibrations 
coming from external sources. Possible external 
sources are piston compressors or pumps. The vibra-
tion can be transferred to the safety valve mechani-
cally via the connections or through the medium.

  
Based on extensive experience with safety valves, LESER 
developed the o-ring damper on its certified test benches. 
The o-ring damper prevents the vibration of moving parts 
or reduces them to a non-critical frequency and amplitude. 
Nevertheless, the safety valve operates within the limits of the 
rules and regulations and standards. Through a special design, 
the o-ring damper can be used for any type of vibrations.

LESER offers the o-ring damper integrated in the cap H2 and 
as a modified lifting device H4. For applications with friction-
reducing media, e.g. oil, a balanced bellows design is provided 
to protect the o-ring damper against the medium. 

Available design

Cap H2 Packed lever H4

Design

Option
code

Conventional design J65 J66

Balanced bellows 
design J65, J78 J66, J78

O-ring temperature range

-20 °C to +180 °C 

82

83

2

22

27

82

83

2

22

27

15

14

13

1

O-ring damper – subassembly item 40
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Materials

Item. Component Cap H2 Packed lever H4

1 Lever cover
– 1.4408
– CF8M

2 Cap H2
1.4404 1.4404
316L 316L

13 Cylindrical pin
– 1.4401
– B8M

14 Securing ring
– 1.4571
– 316Ti

15 Spindle
– 1.4404
– 316L

22 Clamping ring
1.4404 1.4404
316L 316L

27 Bush
1.4404 –
316L –

27 Nozzle
– PFTE 15% Glass
– PFTE 15% Glass

82 Spring
1.4310 1.4310

Stainless steel Stainless steel

83 O-Ring
FKM FKM
FKM FKM

99/17

LESER guarantees perfect operation of the o-ring damper through extensive testing on the certified test benches. If an o-ring damper 
is needed for a pressure level that is not given in the table, then further tests are necessary. This leads to longer delivery times. 
Please contact sales@leser.com.

O-ring damper – subassembly item 40
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Availability
Cap H2 and Packed lever H4

Valve size Pressure range

Series 433

DN 15 0.5 – 40 bar
1/2" 7.25 – 580 psig

DN 20 – DN 50 0.5 – 40 bar
3/4" – 2" 7.25 – 580 psig

DN 65 – DN 80 0.5 – 35 bar
21/2" – 3" 7.25 – 508psig
DN 100 0.5 – 30 bar

4" 7.25 – 435 psig
DN 15 PN 160 O-ring disc 11.3 – 103 bar

1/2" 164 – 1494 psig
DN 15 PN 160 steel disc 9.01 – 100 bar

1/2" 131 – 1450 psig

Series 429  

DN 15 – DN 50 0.5 – 40 bar
1/2" – 2" 7.25 – 580 psig

DN 65 – DN 80 0.5 – 35 bar
21/2" – 3" 7.25 – 508 psig
DN 100 0.5 – 30 bar

4" 7.25 – 435 psig

O-ring damper  Conversion kit

see respective main parts list
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99/18

Materials

Valve size DN 20 – 100 DN 20 – 150

Option code J79 J87 (DN 100 J87 + S70)

Item Component

70 Elastomer bellows
70 EPDM 281 45 NBR 670

70 EPDM 281 45 NBR 670

71 Hose clamp
1.4301 1.4301

304 304

72 Hose clamp
1.4301 1.4301

304 304

Operating conditions

Temperature ranges [°C] -50 to +130 -25 to +100

Set pressure max. [barg] 10

Built-up [barg] up to 3

Application
Bellows seal the spring chamber to the blow-off chamber. That 
way, they protect the guides, moving parts, and the spring against 
media-related affects such as dirt, corrosion, and impurities. 
The elastomer bellows provides a cost-effective alternative to 
the balanced bellows.

The range of applications for the elastomer bellows is limited by:
– Chemical resistance
– Medium temperature
– Set pressure
– Back pressure

Elastomer bellows

Design

Construction Easy, compact, and single-ply construction facilitates installation in small blow-off chambers. 
The one-piece design also facilitates easy replacement and extends the service life.

Flexibility The special shape of the elastomer bellows provides good spindle mobility and 
prevents wear and tear.

Inspection hole
To check the effectiveness of the bellows, an inspection hole (Ø 10 mm) is put into the bonnet. 
This makes it possible to check the seal tightness of the bellows.
In the event of a fault in the bellows, the medium leaks from this hole.

Construction height No change

70

72

71

Elastomer bellows
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Packed lever H4

94

Availability

Item. Name Option code

40 Packed lever H4 with receptacle for lift indicator M!8 x 1 [mm] J39

94
Lift indicator

M18 x 1, used type = PEPPERL+FUCHS  NJ5-18GK-N
J93

Lift indicator

The lift indicator is used in the process technology to monitor the 
operating condition of a safety valve.

Depending on the type of valve, LESER equips the packed lever H4 
or the bonnets with the receptacle for the lift indicator.

For safety valves with lift indicators, the opening of the valve 
during opening or the lifting operation is signalled as of a specific 
lift (min. 1mm).
     
LESER uses inductive DC lift indicators with two-wire technology 
Type DIN EN 60947-5-6 (NAMUR). The indicators are approved for 
use in explosion-prone areas of Zone 0 ( II 1 D  Ex iaD 20 T6). 
Other indicators that meet customer specifications can be used.

Technical data for lift indicators can be found on the manufac-
turer's homepage: 
www.pepperl-fuchs.com

Gas-tight construction on request
For installation instructions for lift indicators, see LWN 323.02-E.

Functional diagram

A, closed B, open

For a closed valve, the lift indicator is positioned on the side, 
in front of the coupling or the control sleeve.

If the safety valve opens or if the safety valve is vented 
(in both cases, min. 1 mm) 

the lift indicator changes its state and switches. 
If the lift indicator unscrews, e.g. due to vibrations, 

there is also a switching operation. 

closed

S
ig

na
l

Valve opens

High

Low

Time

open

Valve lift, min. 1 
mm / 0.04 inch
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The Lift restriction is used to adjust the safety valve to the required discharge mass flow and does not affect the operation 
of the safety valve.

A lift stopper must meet the requirements of the following codes and standards.

Lift restriction

99/20

Requirements

Code / Standards EN ISO 4126-1, Section 5.1.3 ASME Code case 1945-4 AD 2000-Merkblatt A2, Section 10.3

Lift ≥ 30% of the full lift 
not less than 1.0 mm

≥ 30% of the full lift 
not less than 2.0 mm

not less than 1.0 mm

Coeffi cient of discharge
– – αw  [S/G] ≥ 0.08

– – αw  [L] ≥ 0.05

Name plate marking Identifi cation of the reduced 
coeffi cient of discharge

 – Capacity replaced by 
“Limited capacity”

 – Limited lift =____ mm

Identifi cation of the reduced 
coeffi cient of discharge

Design according to 
EN ISO 4126-1

For valves with a lift stopper to adapt to the required discharge mass fl ow, this device must not have an 
adverse effect on the operation of the valve. If it is adjustable, the lift stopper device must be setup 

such that the adjustable part can be mechanically secured and sealed. 
The lift stopper device must be installed and sealed by the manufacturer.

Lift restriction

Lift restriction by bush Lift restriction by gag

Design

Option code J51
Cap H2: J52

Packed lever H4: J50

Availability
Series 433 ✓ ✓

Series 429 – –

Materials

Item. Component

22 Bush
1.4404 –

316L –

93 Stud
– 1.4401

– B8M

96 Nut
– 1.4401

– 8M

22

96

93
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www.leser.com

The-Safety-Valve.com

LESER worldwideLESER worldwide

LESER representative

LESER stock and local assembly

LESER LLC
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LESER UK
Bristol, 
United Kingdom
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Dämpfe/Gase D/G Flüssigkeiten F
Steam/Gases S/G Liquids L

TÜV (AD-A2, TRD 421) 577
Listennr./Approval number

Ausflussziffer/Coefficient of discharge d

Öffnungscharakteristik/Opening characteristic Normal/Standard

Weitere/Others DGR/PED CBPVI DIN GOST DNV GL ISPESL
siehe Seite/refer to page 2/40-41 KISCO RINA TMBEF Tschechien UDT

Gehäusewerkstoff DN Flanschanschlüsse 1) Temperatureinsatzbereich °C 2) Type
Body material Flange connections 1) Temperature range °F 2) Federhaube

DIN EN nach/acc. to DIN PN Bonnet
Werkstoffbezeichnung Werkstoff-Nr. von bis Eintritt Austritt von bis geschl. offen
Material Designation Material No. from to Inlet Outlet from to closed open

GG-25 0.6025 15 100 16 16 -10/+14 +300/+572 4331 4311

GGG-40.3 0.7043 15    100 40 40 -60/-76 +350/+662 4335 4315

GP 240 GH 1.0619 15 150 40 40 -85/-121 +450/+842 4332 4312

GX5 Cr Ni Mo 19-11-2 1.4408 15 100 40 40 -270/-454 +400/+752 4334 -

Type
431, 433

Normal-Feder-Sicherheitsventil bis PN 40
Safety Relief Valve up to PN 40

für Dämpfe, Gase und Flüssigkeiten
for steam, gases and liquids

Zusatzausrüstungen

Edelstahl-Faltenbalg
Elastomer-Faltenbalg
Teller mit Weichdichtung
Lösbare Hubhilfe
Teller/Sitz gepanzert
Heizmantel
Entwässerungsbohrung
Detailinformationen und weitere
Zusatzausrüstungen siehe Teil 13

Accessories

Stainless steel bellows
Elastomer bellows
Disc with soft seal
Detachable lifting aid
Disc / Seat stellited
Heating jacket
Drain hole
For detailed information and additional
accessories refer to section 13

Type 433
mit gasdichter Kappe H 2

with gastight cap H 2

Type 431
offene Federhaube mit Anlüftung H 3

Teller anlüftbar
open bonnet lifting device H 3

disc liftable

Type 433
geschlossene Federhaube

mit Anlüftung H 4
gasdicht, Teller anlüftbar

closed bonnet lifting device H 4
gastight, disc liftable

LWN 403.16/10

6

Zulassungen/Approvals

DN 15
DN 20 DN 25 – 150Stahlteller O-Ring-Teller

metal disc O-ring disc

0,62 0,59 0,29 0,38

DN 15
DN 20 DN 25 – 150Stahlteller O-Ring-Teller

metal disc O-ring disc

0,48 0,47 0,19 0,25

1) Anschlussmaße nach ANSI B16.5 DN 15 – 150: 150# } möglichDN 25: (Ein- und Austritt) 300#
2) Zwischen -10 °C und der niedrigsten, angegebenen Anwendungstemperatur ist

gemäß AD-Merkblatt W10 zu verfahren.

Änderungen behalten wir uns vor.

1) Dimensions acc. to ANSI B16.5 DN 15 – 150: 150# } possibleDN 25: (in- and outlet) 300#
2) Between -10 °C and lowest temperature indicated ”AD-Merkblatt” W10 shall be

taken into account.

Modifications reserved.
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Nennweite /Nominal Diameter

Nennweite, Ventilgröße Nominal Diameter, Valve size DN - 15 20 25 32 40 50 65 80 100 125 150

Nennweite, Austritt Nominal Diameter, Outlet DN - 15 20 25 32 40 50 65 80 100 125 150

Druckstufe GG Pressure rating CI PN - 16

Eintritt GGG, GS, GX Inlet  NCI, CS, SS PN - 40

Druckstufe Austritt Pressure rating Outlet PN - GG/CI: 16, GGG, GS, GX/NCI, CS, SS: 40

Max. GG, GGG Max. CI, NCI p bar/bar g 16 16 16 16 16 16 16 16 16 16 16

Ansprechdruck GS Set pressure CS p bar/bar g 40 40 40 40 40 40 40 35 30 32 16

GX 1) SS 1) p bar/bar g 40 40 40 40 40 40 26 25 22 - -

Engster Strömungsquerschnitt Flow area Ao mm2 113 254 254 254 416 661 1075 1662 2827 4301 6648

Engster Strömungsdurchmesser Flow diameter do mm 12 18 18 18 23 29 37 46 60 74 92

Schenkellänge Centre to face dim. a mm 90 95 100 105 115 125 145 155 175 200 225

b mm 90 95 100 105 115 125 145 155 175 200 225

Bauhöhe H 2 GG Height  H 2 CI H mm 218 218 208 218 214 233 315 360 400 500 600

H 3 GGG H 3 NCI  H mm 220 220 220 220 220 235 325 370 430 545 645

H 4 GS H 4 CS H mm 215 215 215 215 215 230 330 375 415 540 640

H 2
GX

H 2
SS

H mm 200 200 200 200 200 210 315 360 400 - -

H 4  H 4  H mm 215 215 215 215 215 230 321 366 406 - -

mit Faltenbalg zus. with bellows add. H mm 52 30 30 35 55 65 60 70 75 80 95

Deckenfreiheit Height clearance x mm 150 150 150 200 200 250 250 300 350 400 450

Gewicht Weight - kg 5 6 6 8 9 12 15 20 33 48 65

Spannpratzen Brackets A mm 277

(Nur auf Anforderung gebohrt) (Drilled only on request) B mm 160

C mm Ø 18

D mm 278

E mm 21

Abmessungen, Druckbereiche, Gewichte / Dimensions, Pressure Ranges, Weights

Gehäusewerkstoff
Body material 15 2) 15 3) 20 25 32 40 50 65 80 100 125 150
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Artikelnummern / Article Numbers

LWN 403.2

1) Höhere Ansprechdrücke durch Einsatz von Sonderfedern möglich. / Higher set pressures are possible by fitting special springs.

GG-25 0.6025 4331 .399* .850* .401* .402* .403* .404* .405* .406* .407* .408* – –
GGG-40.3 0.7043 4335 .875* .853* .876* .877* .878* .879* .880* .881* .882* .883* – –
GP 240 GH 1.0619 4332 .412* .851* .414* .415* .416* .417* .418* .419* .420* .421* .422* .423*
GX5 Cr Ni Mo 19-11-2 1.44081) 4334 .425* .852* .427* .428* .429* .430* .431* .432* .433* .434* – –

GG-25 0.6025 4311 .3995 .8505 .4015 .4025 .4035 .4045 .4055 .4065 .4075 .4085 – –
GGG-40.3 0.7043 4315 .8755 .8535 .8765 .8775 .8785 .8795 .8805 .8815 .8825 .8835 – –
GP 240 GH 1.0619 4312 .4125 .8515 .4145 .4155 .4165 .4175 .4185 .4195 .4205 .4215 .4225 .4235

6/11

Draufsicht/Top view

* Bitte hier gewünschte Ziffer für Kappe oder Anlüftung anfügen:

2 = Kappe H 2
3 = Anlüftung H 3 (offen)
4 = Anlüftung H 4 (gasdicht)

1) H3 ist bei diesem Werkstoff nicht lieferbar.
2) mit Stahlteller
3) mit O-Ring-Teller

Bei Bestellung bitte Artikelnummer entsprechend Bestellbeispiel im
Teil 1, Ansprechdruck und ggf. Zusatzausrüstung (siehe Teil 13) ange-
ben.

* Please add number for the required cap or lifting device:

2 = Cap H 2
3 = Lifting device H 3 (open)
4 = Lifting device H 4 (gastight)

1) H3 is not available in this material.
2) with metal disc
3) with O-ring disc

In event of order please state article number corresponding to the ex-
ample for ordering in section 1, set pressure and if necessary, acces-
sories (refer to section 13).

6

DN
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Gehäuse Body GG-25 0.6025 GGG-40.3 0.7043 GP 240 GH 1.0619 GX5 Cr Ni Mo 19-11-2 1.4408

Sitz Seat X2 Cr Ni Mo 17-12-2 1.4404

Teller Disc X 39 Cr Mo 17-1 1.4122 X2 Cr Ni Mo 17-12-2 1.4404

Führungsscheibe Guide X 14 Cr Mo S 17/C35/GGG-40 1.4104/1.0501/0.7040 X2 Cr Ni Mo 17-12-2 1.4404

mit Buchse with bush X 14 Cr Mo S 17 tenifer 1.4104 tenifer

Federhaube Bonnet GGG-40 (GGG-40.3/GP 240 GH) 0.7040 (0.7043/1.0619) GX5 Cr Ni Mo 19-11-2 1.4408

X 2 Cr Ni Mo 17-12-2 1.4404

X 6 Cr Ni Mo Ti 17-12-2 1.4571

Spindel Spindle X 20 Cr 13 1.4021 X 2 Cr Ni Mo 17-12-2 1.4404

Federteller Spring plate 11 S Mn Pb 30/X 2 Cr Ni Mo 17-12-2 1.0718/1.4404 X 2 Cr Ni Mo 17-12-2 1.4404

Druckschraube Adjusting screw X 14 Cr Mo S 17 1.4104 X 2 Cr Ni Mo 17-12-2 tenifer 1.4404 tenifer

mit Buchse with bush PTFE PTFE PTFE PTFE

Feder Spring

Federstahldraht C/Spring steel wire C
t < 200 °C 54 Si Cr 6/51 Cr V 4/X 10 Cr Ni 18-8 1.1200/1.7102/1.8159/1.4310

X 10 Cr Ni 18-8 1.4310
t > 200 °C 54 Cr Si 6/51 Cr V 4/X 10 Cr Ni 18-8 1.7102/1.8159/1.4310

Kappe H 2 Cap H 2 11 S Mn Pb30/GGG40.3 1.0718/0.7043 X 2 Cr Ni Mo 17-12-2 1.4404

Anlüftung H 3 Lifting device H 3 GGG-40 0.7040

Anlüftung H 4 Lifting device H 4 GGG-40 0.7040 GX5 Cr Ni Mo 19-11-2 1.4408

Stiftschraube Bolt
Mutter nut

t < 400 °C Ck 35/C 35 1.1181/1.0501 A 4-70/A 4 1.4401/1.4401

t > 400 °C A 4-70/A 4 1.4401/1.4401

1
5
7
8

9

12
16
18

54

40

55/
56

4311/4331 4315/4335 4312/4332 4334
Pos. Bauteile Parts GG GGG GS Korrosionsfest, kaltzäh

Item CI NCI CS corrosion resistant, cryogenic

Werkstoffe / Materials

Zuerkannte Ausflussziffer d / Coefficient of Discharge d
Diagramm 1

d = f (h/do)
Diagramm 2

d = f (pao/po)

h = Hub (mm)
do = engster Strömungsdurchmesser (mm)
pao = Gegendruck, bar (abs.)
po = Ansprechdruck, bar (abs.)

h = Lift (mm)
do = Flow diameter (mm)
pao = Back pressure, bar (abs.)
po = Set pressure, bar (abs.)

ST-T = Stahlteller
Metal disc

O-R-T = O-Ring-Teller
O-ring disc

LWN 403.36/12
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LWN 403.4 6/13

6

DN 15 15 20 25 + 32 40 50
do (mm) 12 12 18 18 23 29

I II III I II III I II III I II III I II III I II IIIp

0,2 32 37 1,51 34 40 1,48 1,35 34 39 1,77 55 63 2,89 87 101 4,60
0,5 52 62 2,14 53 63 2,09 28 33 1,90 62 73 2,51 102 120 4,09 162 190 6,51
1 77 92 2,90 77 92 2,84 67 80 2,58 101 120 3,39 165 196 5,54 262 312 8,81
2 122 148 4,10 122 148 4,01 124 150 3,65 165 200 4,80 270 326 7,84 429 518 12,5
3 168 205 5,02 160 195 4,91 171 209 4,47 226 276 5,88 368 450 9,60 586 716 15,3
4 210 258 5,79 200 245 5,67 213 262 5,16 289 356 6,79 472 581 11,1 750 923 17,6
5 251 310 6,48 295 6,34 255 315 5,77 346 428 7,59 565 699 12,4 899 1111 19,7
6 292 363 7,09 345 6,95 297 369 6,32 403 500 8,31 658 817 13,6 1046 1299 21,6
7 333 415 7,66 395 7,50 338 422 6,82 459 573 8,98 749 935 14,7 1191 1487 23,3
8 374 468 8,19 445 8,02 380 476 7,30 515 645 9,60 841 1054 15,7 1337 1675 24,9
9 415 520 8,69 495 8,51 421 529 7,74 572 718 10,2 933 1172 16,6 1484 1863 26,4

10 455 573 9,16 545 8,97 463 582 8,16 628 790 10,7 1025 1290 17,5 1630 2051 27,9
12 537 678 10,0 645 9,82 546 689 8,93 741 935 11,8 1210 1527 19,2 1923 2427 30,5
14 617 783 10,8 745 10,6 627 796 9,65 851 1080 12,7 1390 1763 20,7 2209 2803 33,0
16 699 888 11,6 845 11,3 710 902 10,3 964 1225 13,6 1573 2000 22,2 2501 3179 35,2
18 781 993 12,3 945 12,0 793 1009 10,9 1076 1370 14,4 1757 2236 23,5 2794 3555 37,4
20 862 1098 13,0 1045 12,7 876 1116 11,5 1189 1515 15,2 1942 2473 24,8 3087 3931 39,4
22 942 1203 13,6 1145 13,3 957 1223 12,1 1299 1659 15,9 2120 2709 26,0 3371 4307 41,3
24 1024 1308 14,2 1245 13,9 1040 1329 12,6 1412 1804 16,6 2305 2946 27,1 3664 4683 43,2
26 1106 1413 14,8 1345 14,5 1124 1436 13,2 1525 1949 17,3 2490 3182 28,3 3958 5059 44,9
28 1188 1518 15,3 1445 15,0 1207 1543 13,6 1639 2094 18,0 2675 3419 29,3 4253 5435 46,6
30 1271 1623 15,9 1545 15,5 1291 1650 14,1 1752 2239 18,6 2861 3655 30,3 4549 5811 48,2
32 1354 1729 16,4 1645 16,0 1376 1756 14,6 1867 2384 19,2 3048 3892 31,3 4846 6187 49,8
34 1834 16,9 1745 16,5 1863 15,0 2529 19,8 4128 32,3 6563 51,4
36 1939 17,4 1845 17,0 1970 15,5 2673 20,4 4365 33,2 6939 52,9
38 2044 17,9 1945 17,5 2077 15,9 2818 20,9 4602 34,2 7315 54,3
40 2149 18,3 2045 17,9 2183 16,3 2963 21,5 4838 35,0 7691 55,7

Metal disc O-ring disc

DN 65 80 100 125 150
do (mm) 37 46 60 74 92

I II III I II III I II III I II III I II III I II IIIp

0,2 142 164 7,49 219 253 11,6 372 431 19,7 566 656 30,0 875 1013 46,3
0,5 264 310 10,6 408 479 16,4 693 814 27,8 1055 1239 42,4 1630 1915 65,5
1 426 507 14,3 658 784 22,2 1120 1334 37,7 1703 2030 57,4 2632 3137 88,7
2 698 843 20,3 1080 1304 31,3 1837 2218 53,3 2794 3374 81,1 4318 5215 125
3 953 1165 24,8 1474 1801 38,4 2507 3063 65,3 3814 4660 99,3 5895 7202 154
4 1222 1502 28,7 1888 2322 44,3 3213 3951 75,4 4887 6010 115 7553 9289 177
5 1463 1809 32,1 2261 2795 49,6 3847 4756 84,3 5852 7234 128 9045 11181 198
6 1703 2115 35,1 2633 3268 54,3 4480 5561 92,4 6814 8458 140 10532 13073 217
7 1938 2421 37,9 2996 3741 58,6 5097 6365 99,8 7752 9682 152 11983 14966 235
8 2177 2727 40,6 3365 4214 62,7 5725 7170 107 8708 10907 162 13459 16858 251
9 2416 3033 43,0 3734 4688 66,5 6352 7975 113 9662 12131 172 14934 18750 266

10 2654 3339 45,3 4102 5161 70,1 6979 8780 119 10615 13355 181 16408 20642 280
12 3130 3951 49,7 4838 6107 76,8 8231 10389 131 12521 15803 199 19353 24427 307
14 3597 4563 53,7 5559 7053 82,9 9458 11999 141 14387 18252 215 22237 28211 332
16 4072 5175 57,4 6294 7999 88,7 10708 13609 151 16288 20700 229 25175 31996 355
18 4548 5787 60,8 7029 8945 94,0 11959 15218 160 18191 23149 243 28118 35780 376
20 5025 6399 64,1 7766 9891 99,1 13213 16828 169 20098 25597 257 39564 396
22 5487 7011 67,3 8481 10837 104 14429 18438 177 21948 28046 269 43349 416
24 5964 7624 70,2 9219 11783 109 15684 20047 185 23857 30494 281 47133 434
26 6443 8236 73,1 9959 12729 113 16943 21657 192 32942 292 50918 452
28 6923 8848 75,9 10701 13676 117 18206 23266 200 35391 304 54702 469
30 7405 9460 78,5 11445 14622 121 19472 24876 207 37839 314 58486 486
32 7888 10072 81,1 12192 15568 125 20742 26486 213 40288 324 62271 502
34 10684 83,6 16514 129 28095 220 42736 334 66055 517
36 11296 86,0 17460 133 29705 226 45185 344 69840 532
38 11908 88,4 18406 137 31315 232 47633 354 73624 547
40 12520 90,7 19352 140 32924 238 50081 363 77409 561

Leistungstabelle Discharge Capacities
Berechnungen aus VALVESTAR® 6.2.50 Calculations from VALVESTAR® 6.2.50
Berechnung entsprechend DIN 3320, AD2000- Calculations of mass flow according to DIN 3320, AD2000-
Merkblatt A2, TRD 421 Merkblatt A2, TRD 421

p Ansprechüberdruck Set pressure bar g
I Sattdampf Saturated steam kg/h
II Luft bei 0°C und 1013 mbar Air at 0°C and 1013 mbar mn3/h
III Wasser bei 20°C Water at 20°C 103kg/h

Type 431, 433 PN 40
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Näherungsinitiatoren sind Sensoren. Sie sind ein sehr wichtiger Be-
standteil der Automation. Mit Näherungsinitiatoren werden Betriebszu-
stände, Grenzwerte oder, wie bei Sicherheitsventilen, das Öffnen für die
Auswertung und Verarbeitung in der Prozeßtechnik gemeldet.

Als Zusatzausrüstung können Sicherheitsventile mit einem induktiv schal-
tenden Sensor ausgerüstet werden. Der Sensor in zylinderförmiger Aus-
führung hat seine aktive Fläche am Einschraubende. Die Montage des
Sensors ist so ausgeführt, daß die aktive Fläche auf das Spindelende
(Kappe H2) bzw. den Kupplungsbund (Anlüftung H4) wirkt. Durch
Annähern einer Metallfläche in vertikaler Richtung beim Öffnen des Si-
cherheitsventils wird der Sensor aktiviert.

Sensorausführung „N“ nach DIN 19234
Zündschutzart EEx ia IIC T6 bzw. EEx ib IIC T6

Die Sensoren nach DIN 19234 (NAMUR) sind Gleichspannungssensoren
in Zweidrahttechnik. Das Hauptbauteil ist der Oszillator, der eine hohe Be-
triebssicherheit gewährleistet. Bei Leser werden für Sicherheitsventile
standardmäßig Sensoren der Ausführung „N“ eingesetzt. Diese eigensi-
cheren elektrischen Sensoren können im explosionsgefährdeten Bereich
der Zone 0 eingesetzt werden. Eine Konformitätsbescheinigung des Sen-
sor-Herstellers liegt vor.

Die Betriebsdaten für den bei Leser standardmäßig verwendeten Nähe-
rungsinitiator sind wie folgt:

– Fabrikat : PEPPERL+FUCHS NJ5-18GK-N
– max. Schaltabstand: 5mm
– Betriebsspannung: 5 bis 25 V DC
– Temperaturbereich: -25°C bis +100°C
– Schutzart: IP 68

Der Einsatz anderer Fabrikate oder Abmessungen ist grundsätzlich nur
nach Prüfung durch LESER möglich.

Näherungsinitiatoren sind für die gesamte Produktpalette der Flansch-Fe-
der-Sicherheitsventile lieferbar.

Es ist jedoch zu beachten, daß die Näherungsinitiatoren nur dann zuver-
lässig schalten, wenn ein Ventilhub von mindestens 1 mm erreicht wird.

Bei Sicherheitsventilen mit Gewindeanschluss ist der Einsatz von Nähe-
rungsinitiatoren vom Hub des Sicherheitsventiles abhängig.

Montage

Die Montage und der elektrische Anschluß erfolgt kundenseitig. Durch
LESER wird bei der Montage lediglich der Schaltabstand vorjustiert. Die
sachgerechte Feinjustierung muß kundenseitig ausgeführt werden. Die
sicherheitstechnische Funktion des Ventiles darf durch die Justierung
nicht beeinträchtigt werden. Siehe hierzu Anleitung LWN 323.02.

Näherungsinitiator
Lift Indicator

LWN 436.8 13/60

Lift indicators are proximity switches and therefore an important compo-
nent for automation. Lift indicators are used to enable operating states, li-
mits, or in the case of safety valves, their opening monitored.

As an optional extra, safety valves can be provided with an inductive pro-
ximity switch. The screwed-in end of the cylindrical proximity switch has
an active surface. The proximity switch is mounted in such a way that the
active surface acts on the spindle end (cap H2) or coupling shoulder (lift-
ing device H4). The approach of a metal surface in the vertical direction
i.e. when the valve opens, activates the proximity switch.

Proximity switch type “N” in accordance with DIN 19234
Ignition protection type EEx ia: IIC T6 or EEx ib IIC T6

The proximity switches in accordance with DIN 19 234 (NAMUR) are d.c.
proximity switches using two-wire technology. The main component is the
oscillator which guarantees high operating reliability. Normally LESER sa-
fety valves are fitted with proximity switches type "N". These intrinsically-
safe electrical proximity switches can be used in explosion hazard area
zone 0. A Certificate of Conformity from the manufacturer of the proximity
switch is available.

The operating data for the lift indicators used as standard by LESER is as
follows:

– Manufacturer: PEPPERL+FUCHS NJ5-18GK-N
– Maximum switching distance: 5 mm
– Operating voltage: 5 to 25 V.d.c.
– Temperature range: -13 °F to +212 °F
– Type of protection: IP 68

Other manufacturers or dimensions are, in principle, only used when ag-
reed by LESER.

Lift indicators can be supplied for the complete range of flanged spring
loaded safety valves.

Note that the lift indicator only operates correctly if the valve optains a lift
of 1 mm as a minimum.

For safety valves with screwed connection, the use of lift indicators de-
pends on the lift of the safety valve.

Installation

Installation and electrical connection are to be performed by the custo-
mer. LESER merely adjusts the switching distance on installation. The
correct fine adjustment must be carried out by the customer in such a way
that the safe operation of the valve is not impaired. Refer to instruction
LWN 323.02.
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1 Introduction

1.1 Manufacturer

LESER manufactures safety valves for all 
industrial applications. A large selection of 
types, materials and options are available.
 
Safety valves from LESER fulfil all quality 
and environmental requirements. 

 LESER is certified according to: 
•  DIN EN ISO 9001/2000  

(quality management system), 
•  DIN EN ISO 14001/2005  

(environmental management system), 
•  Pressure Equipment Directive Module 

B+D1 (quality assurance in production), 
•  ASME VIII (UV), 
•  KTA 1401.

1.2 About this User Guide

This user’s guide covers the following ty-
pes of safety valves and peripheral devices 
in summary form: 
•  spring-loaded safety valves (A), 
•  pilot-operated safety valves (B),
•  supplementary loaded safety valves (C).

Safety valves can also be equipped with 
bursting discs, pneumatic supplementary 
loading, bellows and upstream change-
over valves. 

Certain regulations and standards apply 
depending on the system and medium. 
These regulations and standards must be 
observed.

 

In addition to the information in this user’s 
guide, the generally applicable safety and 
work safety regulations must also be ob-
served. In like manner, the environmental 
protection regulations must be adhered to.

1.3 Illustration conventions

Safety guidelines and warnings identify 
safety-relevant information. This user’s 
guide differentiates between the following 
risk levels:

 DANGER

This identifies the highest risk situation. If 
the guidelines are not observed, the result 
will be serious injury or death. 

WARNING

This identifies a high risk situation. If the 
guidelines are not observed, the result may 
be serious injury or death.  

CAUTION

This identifies a risky situation. If the gui-
delines are not observed, the result may be 
minor or medium injuries.  

CAUTION

This identifies warnings regarding material 
damage. If the guidelines are not obser-
ved, the result may be material damage. 
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The safety guidelines and warnings are  
organised as follows: 

Source of the danger 

Consequences if the danger is disregarded

•  Measures to counter the danger and to 
prevent injuries.  

The basic safety guidelines are summa-
rised in chapter 2.4. Warnings are found in 
the handling instructions.
 
Individual paragraphs that only apply to 
specific types of safety valves, are identi-
fied with a letter.
 
The following letters are used for marking 
paragraphs:

• A for spring-loaded safety valves,  
• B for pilot-operated safety valves,
• C  for supplementary loaded safety 

valves.

2 Safety

2.1  Proper Use

Safety valves come in different designs. 
When choosing a safety valve, the desig-
nated purpose must be taken into consi-
deration.

A safety valve is designed for operation 
within a specific pressure range.

The maximum permissible operating pres-
sure depends on several factors, including:
 
• the material of the safety valve, 
• the temperature of the medium,
• the design pressure, 
• the flange rating class. 

The approval document must be used to 
check whether the right safety valve has 
been selected for the designated use. 

Dependent on the system, specific 
threshold values for the temperature of 
the medium apply. The safety valve spring 
must be configured accordingly. The set 
pressure must be adjusted accordingly. 

When working with dangerous or harm-
ful media, the respective regulations and 
standards must be observed.
 
Dangerous media includes:

• toxic media, 
• caustic media, 
• irritating media, 
• environmentally hazardous media, 
• hot media.

Safety regulations and warnings must be 
observed.  

2.2  Improper Use

Safety valves must not be used improperly. 
In the event of improper use, the manufac-
turer is no longer liable. 

Seals must not be damaged or removed. 
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Changes may affect the operation of the 
safety valve. The guarantee is voided. 
Moving and functionally important parts 
must not be given a protective coating.

Safety valves – especially the actuator and 
coupling – must not be blocked. 

Levers on safety valves must not be used 
as hangers for any objects. The position of 
the lever must not be changed. No additi-
onal weight may be applied to the levers.
 
2.3  Standards and Technical  

Guidelines

The safety valves are state of the art at the 
time of delivery. 

The following standards and regualtions 
must be observed when working with sa-
fety valves: 

• TRD 421, 721,
• TRB 403,
• AD 2000 Merkblatt A2 and A4,
• DIN EN ISO 4126,
• Pressure Equipment Directive 97/23/EU
• ASME Code, Section II and VIII,
• API 520, 526, 527,
• ATEX 100.

Other standards and regulations must be 
observed depending on the use of the  
safety valve.

The standards and technical guidelines 
that are fulfilled by a specific type of safe-
ty valve can be found in the declaration of 
conformity.

2.4 Basic Safety Guidelines

DANGER

Dangerous media

Poisoning, caustic burns, burns, injuries

•  Use suitable protective devices 
•  Use suitable collecting tanks. 
•  Wear suitable protective equipment.

Foreign bodies in the safety valve

Danger from failure of safety valve or leaks 

•  Flush the system before installation  
of a safety valve. 

•  Check the safety valve for foreign  
objects. 

•  Remove foreign objects

Bug screen is damaged or missing  
(B or option)  

Dirt, objects or insects get into the  
safety valve. Danger from malfunction of  
the safety valve.

• Install the bug screen correctly. 
• Check the bug screen regularly.
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Ambient temperature is too high

Material expansion. Danger from malfunc-
tion of the safety valve. 
•  If temperatures are above 60 °C, then 

configure pressure tapping lines to be 
as long as possible and with a water 
seal (only C).

•  Position the control cabinet and actu-
ators so that they are not subjected to 
temperatures higher than 60 °C (only C). 

Ambient temperature is too low

Icing, freezing vapours, reduced flow rate 
due to congealing media. Danger from 
functional disruption of the safety valve.
•  Protect safety valve and pipelines from 

cold (only C). 
•  Take the appropriate measures for  

temperatures below 2 °C (only C). 
•  Heat the control cabinet and pressure 

tapping lines for temperatures below  
2 °C (only C). 

Pressure range of the air supply excee-
ded or not reached (only C)

Malfunction or supplementary loading. 
Danger from functional disruption of the 
safety valve. 

•  Comply with the pressure range of the air 
supply: 
– Maximum pressure: 10 bar,  
– Minimum pressure: 3.5 bar.

Abrasive or corrosive media

Moving parts jam or become stuck. Danger 
from functional disruption of the safety valve. 
•  Service the safety valve after each time 

it opens. 
•  Use bellows.

Media with high proportion of particles
(only B)

Deposits and clogging. Danger from mal-
function of the safety valve.

•  Use a filter with the correct mesh size. 
•  Use additional filters to increase the 

filter capacity.

Residual media in the safety valve

Poisoning, caustic burns, burns, injuries

•  Wear suitable protective equipment. 
•  Remove residual media

WARNING

Leaky safety valve

Danger from leaking media due to dama-
ged gaskets and sealing surfaces.
 
•  Protect the safety valve against vib-

rations and blows especially during 
transport and installation.

•  Check safety valve regularly for leaks.
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Open bonnet or spindle guides

Danger from leaking media
 
•  Make sure that no danger can arise from 

leaking media. 
•  Keep a safe distance. 
•  Wear suitable protective equipment.

CAUTION

Hot medium

Burns or scalding.

•  Wear suitable protective equipment.

Hot surfaces

Burns. 

•  Wear suitable protective equipment.

Aggressive medium

Caustic burns.

• Wear suitable protective equipment. 

Open bonnet or spindle guides 

Pinching danger from moving parts. 

•  Install suitable safeguards. 

Sharp edges and burrs

Danger of injury.  

•  Wear safety gloves. 
•  Handle the safety valve carefully

High noise emission

Hearing damage.

Wear ear protection.

3 Marking

After setting and testing, each safety valve 
is sealed. Only if the seal is undamaged is 
it assured that the safety valve will operate 
in accordance with the marking. 

The component marking attached to the 
safety valve (type plate) provides infor-
mation about the following, among other 
things: 
•  order data (serial number),
•  technical data,
•  set pressure
•  VdTÜV component test number,
•  CE marking with number of the speci-

fied centre, 
•  UV marking if applicable. 

Other markings can be applied in ac-
cordance with the requirements of the ap-
plied standards, for example: 
•  marking with a marking stamp 
•  cast marking, 
•  hammered-in marking  

(e.g. for threaded safety valves) 
•  separate marking  

(e.g. for the heating jacket), 
•  warning tags (e.g. for a test gag). 

If there are technical changes to a safety 
valve, then the markings must be chan-
ged as well.
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4  General Information  
on Safety Valves

4.1  Gaskets and leaks

Safety valves are manufactured with high 
precision. Above all, the sealing surfaces 
of the safety valves are processed very  
carefully. 

Soft sealing and metallic sealing safety 
valves are differentiated. 

Metallic sealing safety valves fulfil the seal 
tightness requirements of the national and 
international standards. 

A variety of elastomer materials are of-
fered for soft sealing safety valves. The 
elastomer material must be selected in 
accordance with the area of application. 
The choice is dependent on the medium, 
pressure and temperature. 

A check gauge can be used to detect 
leaks. For spring-loaded safety valves,.
bellows can be used to prevent media 
from leaking out. 

A collecting tank can be used to collect 
any leaking media.

4.2 Drainage

As a rule, safety valves are delivered  
without a drainage opening because the 
drainage must take place via a blow-
off line. Only in exceptional cases are  
drainage openings permitted or even re-
quired directly in the safety valve (e.g. for 

installation on ships). Safety valves can 
be ordered with a drainage opening. Even 
afterwards, a drainage opening can be 
drilled at the spot designated for it. The re-
spective drawings must be requested from 
the manufacturer.

Drainage openings that have no function 
must be sealed. 

4.3  Operating pressure and  
set pressure

In order to guarantee reliable closing  
after a safety valve opens, system ope-
rating pressure must continuously remain 
below the set pressure. 

The operating pressure must be at least 
the value of the closing pressure difference 
plus 5% below the set pressure.
 
The clamping force of a spring-loaded 
safety valve drops as the operating pres-
sure increases. The closer the opera-
ting pressure is to the set pressure, the 
more likely it is for the medium to escape  
(only A). This may result in leaks especially 
if the sealing surfaces are damaged or  
dirty. 

If the compressed air for the supplementa-
ry loading fails, then the safety valve func-
tions just like a conventional safety valve 
without supplementary loading (only C).

4.4 Ambient conditions

The controllers and actuators are designed 
for use between 2 °C and 60 °C.
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Safety valves made of stainless steel are 
recommended for use under extreme con-
ditions.
 
The safety valves and pipelines must be 
protected from atmospheric influences.

4.5 Protective coating

Safety valves are given a protective coa-
ting at the factory. The protective coating 
protects the safety valve during storage 
and transport. If the external conditions 
are corrosive, then additional corrosion 
protection is necessary.

Moving and functionally important parts 
must not be given a protective coating.  

5  Packaging, Transport  
and Storage

5.1 Packaging

Safety valves are checked for damage and 
leaks before delivery. For safe transport, all 
sealing surfaces, sealing lips and threads 
must be protected against damage using 
protectors.

5.2 Transport

Safety valves may only be lifted by the ring 
nuts provided for transport (only B). 

Safety valves must not be lifted by the ven-
ting lever or by any outside piping. 

Safety valves must be transported careful-
ly. Safety valves must not fall over. Vibra-

tions and impacts may damage the sealing 
surfaces. 

Safety valves must be protected against 
soiling during transport. Protectors and 
suitable packaging must be used.

5.3 Storage

Safety valves must be stored in a dry  area 
and protected against soiling. 

The safe storage temperature is between 5 
°C and 40 °C. 

The upper limit for the storage temperature 
is 50 °C, and the lower limit is -10 °C.

Safety valves are equipped with flange 
protection caps at the factory. These flan-
ge protection caps must be in place during 
storage.

If safety valves are stored at temperatures 
below zero degrees, then the temperature 
resistance of the materials (e.g. of seals) 
must be taken into consideration.

6 Installation

6.1  General information about  
installation

Only trained personnel may install safety 
valves. 

Training can be obtained via LESER semi-
nars, from experienced personnel in work-
shops, or by studying the documentation 
provided by LESER such as video films, 
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catalogues and installation guides. Be-
sides this general user’s guide, there are 
also type-specific installation guides. Tho-
se installation guides must be observed.
 
Safety valves must be secured in ac-
cordance with the specifications in the dra-
wings. All designated fastening elements 
must be used so that no excessively high 
forces or mechanical stress may arise.
 
Torque requirements must be adhered to. Ma-
nufacturer specifications must be observed. 

Safety valves – especially the sealing sur-
faces – must be protected against impacts 
during the installation. 

As a rule, safety valves must be installed 
in an upright position. Exceptions are only 
permissible if other installation positions 
are described in the certification docu-
ments. A horizontal installation position 
must be agreed on by the operator, manu-
facturer and an expert. 

Safety valves must be installed in such a 
way that dynamic vibrations in the system 
cannot be transmitted to the safety valves. 
If the system is not vibration free, then 
bellows, O-rings or U-shaped expansion 
pipes are suitable for decoupling the safe-
ty valves from the system.

Safety valves with cast support brackets 
must be secured to the system. The sup-
port brackets absorb the reaction forces.
 
Adequately dimensioned gaskets must 
be used on the connections of the safety 

valves. The connections must be configu-
red in accordance with the specifications 
defined in standards and regulations.

The supply lines and blow-off lines of the 
safety valve must be dimensioned ade-
quately and adapted to the local operating 
conditions. The maximum occurring back 
pressure and the temperature must be ta-
ken into account. 

Safety valves must be installed so that no 
inadmissibly high static and thermal stress 
can be transferred to the safety valve from 
the supply and discharge lines. During the 
installation, any occurring reaction forces 
during the blow-off and any temperature 
expansion during operation must also be 
taken into consideration. Expansion pos-
sibilities must be provided to compensate 
for this. 

The blow-off lines must be installed in a 
way that is flow-optimised. Depending 
on the designated use, the blow-off lines 
must have different discharge directions. 
There is a differentiation between dischar-
ge lines for steams or gasses and dischar-
ge lines for fluids. 

The discharge line for discharging steams 
or gasses must be attached such that they 
rise upward in order to guarantee dischar-
ging without any danger.

In order to drain the discharge line, the di-
scharge line must be attached such that 
it has a downward slope to the draina-
ge opening at the lowest point. Correct 
drainage is only possible if the discharge 
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line directly behind the safety valve has a 
downward slope so that the medium can 
completely drain off. The discharge line 
should not have an upward slope directly 
behind the safety valve. 

The drainage opening must be placed at 
the lowest point of the discharge line. The 
drainage opening must be dimensioned 
adequately and be freely accessible with 
a possibility to be monitored. Escaping 
media must be collected (e.g. through 
condensate collectors, collecting tanks or 
filters). 

If, as an exception, a drainage opening is 
placed directly on the safety valve, then it 
must be protected by safeguards so that 
neither moisture nor dirt can get in. 

If the system is operated at temperatu-
res greater than 60 °C, then the pressure 
tapping lines of the supplementary loaded 
safety valves must be as long as possible 
and have a water seal. The control cabinet 
and actuators must be placed such that 
they are not subjected to temperatures 
higher than 60 °C (only C). 

There is a danger of icing at temperatures 
below 2 °C. For lower temperatures, the 
control cabinet and pressure tapping lines 
must be heated (only C). 

Pressure tapping lines must not be blo-
cked. Locking rails or seals prevent blocks 
from being closed (only C). 

The control cabinet for the supplementary 
loading must be protected against soiling. 

The control cabinet must be closed. If soi-
ling cannot be excluded, then an encapsu-
lated control cabinet must be used (only C). 

If a safety valve with a bursting disc is 
used, then make sure that the safety valve 
is not rendered ineffective by the upstream 
bursting disc. Structural measures must 
be taken to make sure that it is not pos-
sible for the bursting disc to be aligned 
incorrectly. 

Bursting discs may only be used if they 
satisfy the safety requirements. Evidence 
that the bursting discs are fragment-free 
must be provided.

6.2 Safety valve installation

Different installation steps are required, de-
pending on the system and type of safety 
valve. Only the essential installation steps 
are summarised and given in the following 
handling instructions. The handling instruc-
tions are only intended to provide a rough 
orientation. Specific details must be taken 
from the type-specific installation guides.

Prerequisites

•  The safety valve has been identified 
based on the type plate. 

•  A visual check of the system has been 
performed. 

•  Connections have been checked for 
seal tightness. 

•  The system has been flushed in order to 
make sure that no impurities or foreign 
objects have gotten into the safety 
valve. 
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•  For safety valves without a test gag, the 
pressure test of the system is performed 
with a blind flange or sealing plate.

Procedure

•  Secure the safety valve. If there are sup-
port brackets, then they must be used. 

•  Attach the supply and discharge lines. 
Use adequately dimensioned gaskets. 

•  If necessary, provide drainage for the 
discharge line. 

•  If necessary, place a drainage opening 
at the lowest point of the discharge line. 

•  Remove securing devices from safety 
valve. 

 
» The safety valve is now installed.  

7 Start-Up

7.1 Starting up the system

Different steps are required for the start-
up, depending on the system and type of 
safety valve. Only the essential steps for 
start-up are summarised and given in the 
following handling instructions. The hand-
ling instructions are only intended to provi-
de a rough orientation. 

Prerequisites

» The safety valve is installed.  

Procedure 

1.  Perform a pressure test on safety 
valves with a test gag. 

2.  Check the position of the venting lever. 

3.  Remove the test gag. 
4.  Secure the blow-off chamber. 
5.  Start the system slowly, and increase 

the pressure slowly but not up to the 
set pressure. 

6.  Check the safety valves and connec-
tions for leaks.

 
» The system is now in operation.  

8 Operation

8.1  General information about  
operation

During operation, the operability of the sa-
fety valve must be checked regularly.
 
For pilot-operated safety valves, the pilot 
lifting device, the main valve lifting de-
vice or the pilot test connector (FTC) can 
be used for testing the set pressure. The 
test connector must always be accessible 
(only B). 

Safety valves must be vented to test their 
operation. Safety valves can be vented 
starting at an operating pressure of 75% 
of the set pressure. Maintenance intervals 
must be taken from governing regulations 
and standards.

Testing can take place during operation 
for pilot-operated safety valves equipped 
with a pilot test connection. The correct 
test medium must be used. After the pilot 
executes the switching operation, the main 
valve lifts. In the process, the medium must 
be drained off safely. After testing, check if 
the safety valve is leak-free. The pilot test 
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connection must again be secured against 
impurities using the sealing cap (only B).
 
For pilot-operated safety valves without a 
pilot test connection, the test must be per-
formed on a test bench (only B).

The safety valve must be cleaned if the 
safety valve is leaky because of impurities 
between the sealing surfaces. In this case, 
the safety valve must be vented and the 
medium blown out. 

If the safety valve is leaky because of a 
damaged sealing surface, then it must be 
serviced.

Vibrations in the system may cause com-
ponents to become loose. Screw connec-
tions must be checked regularly. 

Maintenance intervals are dependent on 
the conditions of use. Therefore, for all sa-
fety valves there are separate maintenance 
intervals that must be defined in an agree-
ment with the operator, manufacturer and 
by a specified centre. 

Maintenance intervals become shorter if: 
•  corrosive, aggressive or abrasive media 

are used, a safety valve opens frequently. 
•  Supplementary loading systems must 

be checked at least once a year.

8.2  Checking the operation of the  
safety valve

Different steps are required for testing du-
ring operation, depending on the system 
and type of safety valve. Only the essential 

steps are summarised and given in the fol-
lowing handling instructions. The handling 
instructions are only intended to provide  
a rough orientation. The details must be  
taken from the type-specific guides.

WARNING

For media discharging at high speed, 
high temperature and high loudness  
level 

Danger of injury and hearing damage

• Wear protective equipment. 
• Wear ear protection.

Procedure

1. Vent the safety valve. 
2.  If applicable, check the supplementary 

loading (only C). 
3. Blow-out medium. 
4. Remove deposits. 
5.  Check whether the movable guide 

surfaces or soft seals are stuck.
6.  Check whether the venting lever is 

freely accessible. 
7. Check the drainage operation.

»  The safety valve has now been  
inspected. 

8.3 Safety valve inspection

Different steps are required for testing du-
ring operation, depending on the system 
and type of safety valve. Only the essenti-
al steps are summarised and given in the  
following handling instructions. 
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The handling instructions are only inten-
ded to provide a rough orientation and only 
apply to pilot-operated safety valves (B). 
The details must be taken from the type-
specific guides.

Procedure

1.  Check exterior pipelines for damage. 
2.  Check screw connections.
3.  Clean pressure tapping and control 

lines. 
4.  Check attachments for damage. 
5.  Check the clearance of the  

attachments. 
6.  Clean the filter in front of the pilot 

regularly. 
7.  Clean additional filters regularly.

»  The safety valve has now been  
inspected. 

9 Maintenance 

9.1  General Information about  
maintenance

Only trained personnel may maintain safe-
ty valves. 

Training can be obtained via LESER semi-
nars, from experienced personnel in work-
shops, or by studying the documentation 
provided by LESER. 

Anyone who disassembles safety valves 
must be informed of the dangers. 

LESER’s  worldwide network provides 
maintenance services.

The safety valve must be dismounted for 
maintenance work. Dismounting may be 
more difficult if the lubricants have been 
washed out. 

Pressure must be released from the sys-
tem before dismounting. 

Before disassembly, check whether there 
is any medium in the bonnet. If any me-
dium is leaking from the open bonnet or 
the drainage opening, then the bellows is 
faulty. Faulty bellows must be replaced im-
mediately. 

Bellows should be checked when disas-
sembling the safety valve and always re-
placed if there is any damage. 

Bellows have a limited number of load 
reversals. The bellows must be replaced 
when that number of load reversals has 
been reached.

Gaskets and gasket points must be che-
cked regularly. If the seal tightness require-
ments are no longer fulfilled, then the gas-
kets must be replaced. Spare assemblies 
can be ordered from LESER. 

If the set pressure is to be changed, then 
the spring table must be used to check 
whether the spring may be used. The cor-
rect spring for the designated set pressure 
must be used. After the set pressure has 
been changed, the configuration of the en-
tire safety valve must be checked. 

The seal must be removed to adjust the 
set pressure and to replace the spring. 
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This voids the guarantee. Changes should 
be made in the factory, by an authorised 
workshop, or by a specified centre.

9.2 Setting the set pressure

Different steps are required for the disas-
sembly, depending on the system and 
type of safety valve. Only the essential 
steps are summarised and given in the 
following handling instructions. The hand-
ling instructions are only intended to pro-
vide a rough orientation and only apply to  
basic safety valves without special  
options. The details must be taken from 
the type- specific guides.

WARNING

Leaking Medium

Danger to persons and the environment.

•  Take safety measures in accordance 
with the medium. 

• Capture the medium from the pipelines.
•  Do not allow unauthorised persons in 

the danger zone.
• Wear suitable protective equipment.  

CAUTION

Spindle is not protected against  
twisting

Damage to the sealing surfaces 

•  Secure the spindle against twisting.

Prerequisites

•  Ensure the system is not under pressure. 
•  There must not be any media in the 

bonnet of the safety valves.

Procedure

1. Break the seal. 
2. Remove the lever cover. 
3. Secure the spindle against twisting. 
4.  Tighten the spring and adjust the pres-

sure screw to the desired set pressure. 
Observe the permissible adjustment 
range of the spring when doing so. 
–  The set pressure becomes higher when 

the pressure screw is turned to the right. 
The spring is put under more tension. 

    –  The set pressure becomes lower when 
the pressure screw is turned to the left. 
The tension on the spring is relieved. 

5.  Check the set pressure. 
6.  Install the lever cover. 
7.  Have the safety valve resealed by an 

authorised centre.

»  The set pressure has now been set.
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9.3 Replace Spring

Different steps are required for the disas-
sembly, depending on the system and 
type of safety valve. Only the essential 
steps are summarised and given in the fol-
lowing handling instructions. The handling 
instructions are only intended to provide a 
rough orientation and only apply to spring-
loaded safety valves without options (A). 
The details must be taken from the type-
specific guides.

WARNING

Leaking Medium

Danger to persons and the environment.
•  Take safety measures in accordance 

with the medium. 
•  Capture the medium from the pipelines.
•  Do not allow unauthorised persons in 

the danger zone.
•  Wear suitable protective equipment.

WARNING

Spring is under tension

Risk of injury from parts flying around.
•  Observe the installation instructions for 

the safety valve.
• Wear protective equipment.

WARNING

Inverted springs 

Blocked springs. 
Loss of operation.
•  Do not invert springs when taking  

the safety valve apart. 

CAUTION

Spindle is not protected against  
twisting

• Damage to the sealing surfaces 
• Secure the spindle against twisting.
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Procedures (only A)

1. Break the seal. 
2. Remove the lever cover. 
3. Secure the spindle against twisting. 
4. Raise the pressure screw. 
5. Remove the bonnet. 
6. Remove the spring. 
7.  Remove the spindle with the guide 

and disc. 
8.  Clean the seat, disc, and body. 
9.  Reinstall the spindle with the guide 

and disc. 
10.  Insert new spring. 
11.  Put the bonnet back on. 
12.  Secure the spindle against twisting. 
13.  Tighten the spring and adjust the 

pressure screw to the desired set 
pressure. Observe the permissible 
adjustment range of the spring when 
doing so.  
–  The set pressure becomes higher 

when the pressure screw is turned 
to the right. The spring is put under 
more tension. 

      –  The set pressure becomes lower 
when the pressure screw is turned 
to the left. The tension on the spring 
is relieved. 

14.  Check the set pressure. 
15.  Install the lever cover. 
16.  Pull the venting lever to the middle so 

that the lifting fork engages under the 
coupling. 

17.  Have the safety valve resealed by an 
authorised centre.

 
» The spring has now been replaced.
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1 Einleitung

1.1 Hersteller

LESER stellt Sicherheitsventile für alle in-
dustriellen Anwendungen her. Eine große 
Auswahl an Typen, Werkstoffen und Zu-
satzausrüstungen steht zur Verfügung.
 
Die Sicherheitsventile von LESER erfüllen 
alle Qualitäts- und Umweltanforderungen.
 
LESER ist zertifiziert nach: 
•  DIN EN ISO 9001/2000  

(Qualitätsmanagementsystem), 
•  DIN EN ISO 14001/2005  

(Umweltmanagementsystem), 
•  Druckgeräterichtlinie Modul B+D1  

(Qualitätssicherung Produktion), 
•  ASME VIII (UV), 
•  KTA 1401.

1.2 Zu dieser Betriebsanleitung

Diese Betriebsanleitung berücksichtigt 
zusammenfassend folgende Arten von Si-
cherheitsventilen und Peripheriegeräten:
 
•  federbelastete Sicherheitsventile (A), 
•  pilotgesteuerte Sicherheitsventile (B),
•  zusatzbelastete Sicherheitsventile (C).

Sicherheitsventile können zusätzlich mit 
Berstscheibe, pneumatischer Zusatzbe-
lastung, Faltenbalg und vorgeschaltetem 
Wechselventil ausgestattet sein. 

Je nach Anlage und Medium gelten be-
stimmte Vorschriften und Regelwerke. Die-
se Vorschriften und Regelwerke  müssen 

beachtet werden. Neben den Hinweisen 
dieser Betriebsanleitung müssen die all-
gemein gültigen Sicherheits- und Arbeits-
schutzvorschriften angewendet werden. 
Ebenso müssen die Umweltschutzvor-
schriften eingehalten wer den.

1.3 Darstellungskonventionen

Sicherheits- und Warnhinweise kennzeich-
nen sicherheitsrelevante Informationen. 
In dieser Betriebsanleitung wird zwischen 
den folgenden Gefahrenstufen unterschie-
den:

GEFAHR

Kennzeichnet die höchste Gefahren- 
situation. Wenn die Hinweise nicht beach-
tet werden, kommt es zu schweren Ver- 
letzungen oder zum Tod. 

WARNUNG

Kennzeichnet eine hohe Gefahrensituati-
on. Wenn die Hinweise nicht beachtet wer-
den, kann es zu schweren Verletzungen 
oder zum Tod kommen. 

VORSICHT

Kennzeichnet eine Gefahrensituation. 
Wenn die Hinweise nicht beachtet werden, 
kann es zu leichten oder mittleren Verlet-
zungen kommen. 

ACHTUNG

Kennzeichnet Warnungen vor Sachschä-
den. Wenn die Hinweise nicht beachtet 
werden, kann es zu Sachschäden kom-
men.
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Die Sicherheits- und Warnhinweise sind 
folgendermaßen aufgebaut: 

Quelle der Gefahr 

Folgen bei Missachtung der Gefahr.

•  Maßnahmen zur Abwehr der Gefahr und 
zur Verhinderung von Verletzungen. 

Die grundlegenden Sicherheitshinweise 
sind in Kap. 2.4 zusammengefasst. Warn-
hinweise finden sich in den Handlungs-
anweisungen. 

Sofern einzelne Absätze nur für bestimmte 
Arten von Sicherheitsventilen gelten, ist dies 
mit einem Buchstaben gekennzeichnet. 

Folgende Buchstaben werden zur  
Kennzeichnung verwendet:

• A für federbelastete Sicherheitsventile, 
• B für pilotgesteuerte Sicherheitsventile,
• C für zusatzbelastete Sicherheitsventile.

2 Sicherheit

2.1  Bestimmungsgemäße  
Verwendung

Sicherheitsventile gibt es in unterschiedli-
chen Ausführungen. Bei der Auswahl eines 
Sicherheitsventils muss der Verwendungs-
zweck berücksichtigt werden.

Ein Sicherheitsventil ist für den Betrieb in-
nerhalb eines bestimmten Druckbereichs 
ausgelegt.

Der maximal zulässige Betriebsdruck 
hängt von mehreren Faktoren ab, unter 
anderem: 
• vom Werkstoff des Sicherheitsventils, 
• von der Temperatur des Mediums,
• vom Auslegungsdruck, 
• von den Flanschdruckstufen. 

Anhand der Zulassungsdokumente muss 
überprüft werden, ob für den vorgesehe-
nen Verwendungszweck das richtige Si-
cherheitsventil ausgewählt wurde.
 
Je nach Anlage gelten bestimmte Grenz-
werte für die Medientemperatur. Die Feder 
des Sicherheitsventils muss entsprechend 
ausgelegt sein. Der Ansprechdruck muss 
entsprechend eingestellt sein. 

Beim Umgang mit gefährlichen oder ge-
sundheitsgefährdenden Medien müssen 
die entsprechenden Vorschriften und Re-
gelwerke beachtet werden. 

Zu den gefährlichen Medien zählen:
• giftige Medien, 
• ätzende Medien, 
• reizende Medien, 
• umweltgefährdende Medien, 
• heiße Medien.

Sicherheits- und Warnhinweise müssen 
beachtet werden. 

2.2  Bestimmungswidrige  Verwendung

Sicherheitsventile dürfen nicht bestim-
mungswidrig verwendet werden. Bei be -
stimmungswidriger Verwendung erlischt 
die Haftung des Herstellers.
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Plomben dürfen nicht beschädigt oder 
entfernt werden. Änderungen können die 
Funktion des Sicherheitsventils beeinflus-
sen. Die Gewährleistung erlischt. Bewegli-
che und funktionswichtige Teile dürfen nicht 
mit einem Schutzanstrich versehen werden.  

Sicherheitsventile – insbesondere der An- 
    trieb und die Kupplung – dürfen nicht blo-
ckiert werden. 

Hebel an Sicherheitsventilen dürfen nicht 
zum Aufhängen von Gegenständen ver-
wendet werden. Die Position eines Hebels 
darf nicht verändert werden. An den He-
beln dürfen keine zusätzlichen Ge wichte 
angebracht werden. 

2.3  Normen und technische 
 Richtlinien

Die Sicherheitsventile entsprechen zum 
Zeitpunkt der Auslieferung dem Stand der 
Technik. 

Die folgenden Regelwerke müssen beim 
Umgang mit Sicherheitsventilen beachtet 
werden: 
• TRD 421, 721,
• TRB 403,
• AD 2000-Merkblätter A2 und A4,
• DIN EN ISO 4126,
• Druckgeräterichtlinie 97/23/EG,
• ASME-Code, Section II und VIII,
• API 520, 526, 527,
• ATEX 100.

Je nach Einsatz des Sicherheitsventils 
müssen weitere Regelwerke beachtet  
werden.

Welche Normen und technische Richt-
linien ein Sicherheitsventil eines bestimm-
ten Typs erfüllt, kann der Konformitäts-
erklärung entnommen werden. 

2.4 Grundlegende  Sicherheitshinweise

GEFAHR

Gefährliche Medien

Vergiftungen, Verätzungen, Verbrennun-
gen, Ver letzungen.

•  Geeignete Schutzeinrichtungen  
einsetzen. 

• Geeignete Auffangbehälter verwenden. 
• Geeignete Schutzausrüstung tragen.

Fremdkörper im Sicherheitsventil

Gefährdungen durch ausfallendes oder 
undichtes Sicherheitsventil. 

•  Anlage vor der Montage eines  
Sicherheitsventils spülen. 

•  Sicherheitsventil auf Fremdkörper  
untersuchen. 

• Fremdkörper entfernen. 

Käferschutz (Bugscreen) ist beschädigt 
oder fehlt (B oder Option) 

Verschmutzungen, Gegenstände oder 
Tiere gelangen in das Sicherheitsventil. 
Ge fährdungen durch Fehlfunktion des  
Sicherheitsventils.

• Käferschutz korrekt montieren. 
• Käferschutz regelmäßig kontrollieren.
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Zu hohe Umgebungstemperaturen

Materialausdehnung. Gefährdungen durch 
Fehlfunktion des Sicherheitsventils. 
•  Bei Temperaturen über 60 °C Druck-

entnahmeleitungen möglichst lang und 
mit Wasservorlage ausführen (nur C).

•  Steuerschrank und Antriebe so platzie-
ren, dass sie keinen Temperaturen von 
mehr als 60 °C ausgesetzt sind (nur C). 

Zu niedrige Umgebungstemperaturen

Vereisungen, gefrierende Dämpfe, herab-
gesetzte Fließgeschwindigkeit durch er -
star rende Medien. Gefährdungen durch 
Funktions störung des Sicherheitsventils.
•  Sicherheitsventil und Rohrleitungen vor 

Kälte schützen (nur C).
•  Bei Temperaturen unter 2 °C entspre-

chende Maßnahmen einleiten (nur C).
•  Bei Temperaturen unter 2 °C Schalt-

schrank und Druckentnahmeleitungen 
beheizen (nur C).

Druckbereich der Luftversorgung über- 
oder unterschritten (nur C)

Fehlfunktion der Zusatzbelastung. Ge-
fährdungen durch Funktionsstörung des 
Sicher heitsventils. 

•  Druckbereich der Luftversorgung ein-
halten: 
– maximaler Druck: 10 bar,  
– minimaler Druck:  3,5 bar.

Abrasive oder korrosive Medien

Bewegliche Teile klemmen oder sitzen 
fest. Gefährdungen durch Funktionsstö-
rung des Sicherheitsventils. 
•  Sicherheitsventil nach jedem  

Ansprechen warten. 
•  Faltenbälge verwenden.

Medien mit hohem Partikelanteil (nur B)

Ablagerungen und Verstopfungen. Gefähr-
dungen durch Fehlfunktion des Sicher-
heitsventils.
•  Filter mit der richtigen Maschengröße 

verwenden. 
•  Um die Filterkapazität zu erhöhen,  

zusätzliche Filter verwenden.

Restmedien im Sicherheitsventil

Vergiftungen, Verätzungen, Verbrennun-
gen, Verletzungen.

•  Geeignete Schutzausrüstung tragen. 
•  Restmedien entfernen.

WARNUNG

Undichtes Sicherheitsventil

Gefährdungen durch austretende Medien 
aufgrund beschädigter Dichtungen und 
Dichtflächen.
 
•  Sicherheitsventil vor allem beim Trans-

port und bei der Montage vor Erschütte-
rungen und Stößen schützen.

•  Sicherheitsventil regelmäßig auf Dichtig-
keit prüfen. 

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 500 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1844 of 2457



23

DE

BetriebsanleitungBetriebsanleitung

Offene Federhauben oder  
Spindelführungen

Gefährdungen durch austretende Medien.
 
•  Sicherstellen, dass keine Gefährdungen 

durch austretende Medien auftreten. 
•  Sicherheitsabstand einhalten. 
•  Geeignete Schutzausrüstung tragen.

VORSICHT

Heißes Medium
Verbrennungen oder Verbrühungen.
•  Geeignete Schutzausrüstung tragen.

Heiße Oberflächen
Verbrennungen. 
•  Geeignete Schutzausrüstung tragen.

Aggressives Medium
Verätzungen.
•  Geeignete Schutzausrüstung tragen. 

Offene Federhauben oder  
Spindelführungen 
Quetschgefahr an beweglichen Teilen. 
•  Geeignete Schutzmaßnahmen  

installieren. 

Scharfe Kanten und Grate
Verletzungsgefahr. 
•  Schutzhandschuhe tragen. 
•  Sicherheitsventil vorsichtig anfassen.

Hohe Schallemission
Gehörschäden.
• Gehörschutz tragen.

3 Kennzeichnungen

Nach dem Einstellen und Prüfen wird jedes 
Sicherheitsventil plombiert. Nur bei unbe-
schädigten Plomben ist sichergestellt, 
dass das Sicherheitsventil entsprechend 
der Kennzeichnungen funktioniert.

Das am Sicherheitsventil angebrachte 
Bau  teilkennzeichen (Typenschild) infor-
miert unter anderem über: 
•  Auftragsdaten (Seriennummer),
•  technische Daten,
•  Einstelldruck,
•  VdTÜV-Bauteilprüfnummer,
•  CE-Kennzeichen mit Nummer  

der benannten Stelle, 
•  ggf. UV-Kennzeichen. 

Weitere Kennzeichnungen können ent-
sprechend der Vorgabe aus angewende-
ten Regelwerken angebracht sein, z. B.: 
•  Kennzeichnung durch Schlagstempel, 
•  aufgegossene Kennzeichnung, 
•  eingeschlagene Kennzeichnung  

(z. B. bei Sicherheitsventilen mit  
Gewindeanschluss), 

•  separate Kennzeichnung  
(z. B. für den Heizmantel),  

•  Warnhinweisanhänger  
(z. B. bei  einer Blockierschraube). 

Bei technischen Änderungen eines Sicher - 
heitsventils müssen die Kennzeichnungen 
angepasst werden. 
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4  Allgemeines zu  
Sicherheitsventilen

4.1  Dichtungen und Undichtungen

Sicherheitsventile werden mit hoher Prä-
zision gefertigt. Vor allem die Dichtflächen 
der Sicherheitsventile sind mit Sorgfalt  
bearbeitet worden. 

Unterschieden wird zwischen weich dich-
tenden und metallisch dichtenden Sicher-
heitsventilen. 

Metallisch dichtende Sicherheitsventile er-
füllen die Dichtheitsanforderungen der na-
tionalen und internationalen Normen. 

Für weich dichtende Sicherheitsventile 
werden unterschiedliche Elastomerwerk-
stoffe angeboten. Der Elastomerwerkstoff 
muss je nach Einsatzbereich gewählt  
werden. Die Wahl ist vom Medium, vom 
Druck und von der Temperatur abhängig.
 
Um Undichtigkeiten entdecken zu können, 
kann ein Kontrollmanometer angebracht 
werden. Um zu verhindern, dass Medi-
en austreten, können bei federbelasteten  
Sicherheitsventilen Faltenbälge verwendet 
werden. 

Um austretende Medien aufzufangen,  
kön nen Auffangbehälter verwendet werden.

4.2 Entwässerung

Im Regelfall werden Sicherheitsventile 
ohne Entwässerungsöffnung ausgeliefert, 
weil die Entwässerung über eine Ausblase-

leitung erfolgen muss. Nur in Ausnahme-
fällen sind Entwässerungsöffnungen direkt 
am Sicherheitsventil zulässig oder sogar 
gefordert (z. B. beim Einbau auf Schiffen). 

Auf Bestellung werden die Sicherheitsven-
tile mit Entwässerungs öffnung ausgelie-
fert. Auch nachträglich kann an der dafür 
vorgesehenen Stelle eine Entwässerungs-
öffnung gebohrt werden. Entsprechende 
Zeichnungen müssen beim Hersteller an-
gefordert werden.

Entwässerungsöffnungen ohne Funktion 
müssen verschlossen werden. 

4.3  Betriebsdruck und  
Ansprechdruck

Um ein sicheres Schließen nach dem An-
sprechen eines Sicherheitsventils zu ge-
währleisten, muss der Betriebsdruck dau-
erhaft unter dem Ansprechdruck liegen.

Der Betriebsdruck muss mindestens um 
den Wert der Schließdruckdifferenz zu- 
züglich 5 % unter dem Ansprechdruck  
liegen. 

Mit steigendem Betriebsdruck sinkt die 
Zuhaltekraft eines federbelasteten Sicher-
heitsventils. Je dichter der Betriebsdruck 
am Ansprechdruck liegt, desto eher kann 
Medium austreten (nur A). Insbesonde-
re bei beschädigten oder verunreinigten 
Dichtflächen kann es zu Undichtigkeiten 
kommen. 

Beim Ausfall der Druckluft für die Zusatz-
belastung funktioniert das Sicherheitsven-
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til wie ein herkömmliches Sicherheitsventil 
ohne Zusatzbelastung (nur C). 

4.4 Umgebungsbedingungen

Die Steuerungen und Antriebe sind für  
einen Einsatz zwischen 2 °C und 60 °C 
ausgelegt.

Für den Einsatz unter extremen Bedingun-
gen sind Sicherheitsventile aus Edelstahl 
empfehlenswert. 

Die Sicherheitsventile und die Rohrleitun-
gen müssen vor Witterungseinflüssen ge-
schützt werden.

4.5 Schutzanstrich

Sicherheitsventile werden ab Werk mit ei-
nem Schutzanstrich versehen. Der Schutz-
anstrich schützt das Sicherheitsventil wäh-
rend der Lagerung und des Trans ports. Bei 
korrosiven äußeren Bedingungen ist ein 
zusätzlicher Korrosionsschutz erforderlich. 
Bewegliche und funktionswichtige Teile 
dürfen nicht mit einem Schutzanstrich ver-
sehen werden. 

5  Verpackung, Transport  
und Lagerung

5.1 Verpackung

Sicherheitsventile werden vor der Ausliefe-
rung auf Beschädigungen und Undichtig-
keiten überprüft. Für einen sicheren Trans-
port müssen alle Dichtflächen, Dichtlippen 
und Gewinde mit Protektoren vor Beschä-
digungen geschützt werden. 

5.2 Transport

Sicherheitsventile dürfen nur an den für 
den Transport vorgesehenen Ringmuttern 
angehoben werden (nur B). 

Sicherheitsventile dürfen weder am Lüfte-
hebel noch an außenliegenden Verrohr-
ungen angehoben werden. 

Sicherheitsventile müssen vorsichtig 
transportiert werden. Sicherheitsventile 
dürfen nicht umfallen. Durch Erschütterun-
gen und Stöße könnten die Dichtflächen 
beschädigt werden. 

Sicherheitsventile müssen während des 
Transports vor Verschmutzungen ge -
schützt werden. Protektoren und geeig-
nete Verpackungen müssen verwendet 
werden. 

5.3 Lagerung

Sicherheitsventile müssen trocken und vor 
Verschmutzungen geschützt gelagert wer-
den. 

Die unbedenkliche Lagertemperatur liegt 
zwischen 5 °C und 40 °C. 

Die Obergrenze für die Lagertemperatur 
beträgt 50 °C, die Untergrenze für die La-
gertemperatur beträgt –10 °C.

Sicherheitsventile werden ab Werk mit 
Flanschschutzkappen versehen. Während 
der Lagerung müssen die Flanschschutz-
kappen montiert sein.
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Wenn Sicherheitsventile bei Minustem-
pe raturen gelagert werden, muss die  
Temperaturbeständigkeit der Materialien  
(z. B. von Dichtungen) berücksichtigt wer-
den. 

6 Montage

6.1 Allgemeines zur Montage

Nur geschultes Personal darf Sicherheits-
ventile montieren.

Schulungen erfolgen in Seminaren bei 
LESER, durch erfahrenes Personal in 
Werkstätten oder durch das Studium von 
Unterlagen, die von LESER bereitgestellt 
werden, wie Videofilmen, Katalogen und 
Montageanweisungen.

Neben dieser allgemeinen Betriebsanlei-
tung liegen typenspezifische Montage-
anleitungen vor. Diese Montageanleitun-
gen müssen beachtet werden. 

Sicherheitsventile müssen entsprechend 
der Zeichnungsvorgaben befestigt werden. 
Alle vorgesehenen Befestigungs elemente 
müssen verwendet werden, damit keine zu 
hohen Kräfte oder mechanische Spannun-
gen auftreten.
 
Anzugsdrehmomente müssen eingehalten 
werden. Herstellerangaben müssen be -
achtet werden. Sicherheitsventile – vor al-
lem die Dichtflächen – müssen während der 
Montage vor Stößen geschützt werden. 
Sicherheitsventile müssen im Regelfall 
in aufrechter Einbaulage montiert wer-
den. Ausnahmen sind nur zulässig, wenn 

andere Einbaulagen in den Zulassungs-
dokumenten beschrieben sind. Über eine 
waagerechte Einbaulage muss zwischen 
dem Betreiber, dem Hersteller und den 
Sachverständigen abgestimmt werden. 

Sicherheitsventile müssen so eingebaut 
werden, dass dynamische Schwingun-
gen der Anlage sich nicht auf die Sicher-
heitsventile übertragen können. Wenn die 
Anlage nicht schwingungsfrei ist, sind  
Faltenbälge, O-Ringe oder Rohrbögen ge-
eignet, die Sicherheitsventile von der Anla-
ge zu entkoppeln.

Sicherheitsventile mit Spannpratzen müs-
sen in der Anlage befestigt werden. Die 
Spannpratzen nehmen die Reaktionskräfte 
auf. 

An den Anschlüssen der Sicherheitsven-
tile müssen ausreichend dimensionierte 
Dichtungen verwendet werden. Die An -
schlüsse müssen nach den Vorgaben in 
den Regelwerken ausgeführt werden.

Die Zuleitungen und Ausblaseleitungen 
des Sicherheitsventils müssen ausrei-
chend bemessen sein und an die örtlichen 
Betriebsverhältnisse angepasst sein. Der 
maximal auftretende Gegendruck und die 
Temperatur müssen berücksichtigt wer-
den. 

Sicherheitsventile müssen so eingebaut 
werden, dass aus den zu- und abführen-
den Rohrleitungen keine unzulässig hohen 
statischen und thermischen Spannungen 
auf das Sicherheitsventil übertragen wer-
den können. 
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Bei der Montage müssen auch etwaig auf-
tretende Reaktionskräfte beim Abblasen 
und eine etwaige Temperaturausdehnung 
während des Betriebs berücksichtigt wer-
den. Dafür müssen Dehnmöglichkeiten 
vorgesehen werden. 

Die Ausblaseleitungen müssen strö-
mungsgünstig verlegt werden. Je nach 
Verwendungszweck müssen die Aus-
blaseleitungen unterschiedliche Auströ- 
 mungsrichtungen aufweisen. Unterschie-
den wird zwischen Ausblase leitungen für 
Dämpfe oder Gase und Aus blase leitungen 
für Flüssigkeiten. 

Die Ausblaseleitung zum Abblasen von 
Dämpfen oder Gasen muss so angebracht 
sein, dass sie eine Steigung aufweist, um 
ein gefahrloses Abblasen zu gewährleis-
ten. 

Zur Entwässerung der Ausblaseleitung 
muss die Ausblaseleitung so angebracht 
sein, dass sie bis zur Entwässerungs-
öffnung an der tiefsten Stelle ein Gefälle 
aufweist. Eine Entwässerung ist nur dann 
korrekt möglich, wenn die Ausblaselei-
tung direkt hinter dem Sicherheitsventil mit  
einem leichten Gefälle verläuft, sodass das 
Medium komplett abfließen kann. Die Aus-
blaseleitung darf hinter dem Sicherheits-
ventil nicht direkt ansteigen. 

An der tiefsten Stelle der Ausblaseleitung 
muss die Entwässerungsöffnung ange-
bracht sein. Die Entwässerungsöffnung 
muss ausreichend dimensioniert sein und 
frei zugänglich und überwachbar sein. 
Austretende Medien müssen aufgefangen 

werden (z. B. durch Kondenstöpfe, Auf-
fangbehälter oder Filter).  

Wenn im Ausnahmefall direkt am Sicher-
heitsventil eine Entwässerungsöffnung an-
gebracht ist, muss diese durch Schutzvor-
kehrungen geschützt werden, damit weder 
Feuchtigkeit noch Schmutz eindringen 
können.  

Wenn die Anlage bei Temperaturen über 
60 °C betrieben wird, müssen die Druck-
entnahmeleitungen der zusatzbelasteten 
Sicherheitsventile möglichst lang und mit 
Wasservorlage ausgeführt werden. Der 
Steuerschrank und die Antriebe müssen so 
platziert sein, dass sie keinen Temperaturen 
von mehr als 60 °C ausgesetzt sind (nur C). 

Bei Temperaturen unter 2 °C besteht Ver-
eisungsgefahr. Bei geringeren Tempera-
turen müssen der Schaltschrank und die 
Druckentnahmeleitungen beheizt werden 
(nur C). 

Druckentnahmeleitungen dürfen nicht 
abgesperrt werden. Verriegelungsschie-
nen oder Plomben verhindern, dass Ab-
sperrungen geschlossen werden (nur C). 

Der Steuerschrank für die Zusatzbelastung 
muss vor Verschmutzungen geschützt 
sein. Der Steuerschrank muss geschlos-
sen sein. Wenn Verschmutzungen nicht 
ausgeschlossen werden können, muss ein 
gekapselter Schaltschrank verwendet wer-
den (nur C). 

Wenn ein Sicherheitsventil mit Berstschei-
be verwendet wird, muss darauf geachtet 
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werden, dass das Sicherheitsventil durch 
die vorgeschaltete Berstscheibe nicht un-
wirksam gemacht wird. Durch die Konst-
ruktion der Anlage muss ausgeschlossen 
werden, dass die Berstscheibe falsch aus-
gerichtet werden kann. 

Berstscheiben dürfen nur verwendet wer-
den, wenn sie die Sicherheitsanforde-
rungen erfüllen. Der Nachweis, dass die 
Berstscheiben fragmentfrei öffnen, muss 
erbracht werden. 

6.2 Sicherheitsventil montieren

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Montageschritte er-
forderlich. In der nachstehenden Hand-
lungsanweisung sind nur die wesentlichen 
Montageschritte zusammenfassend wie-
dergegeben. 

Die Handlungsanweisung ist nur zur gro-
ben Orientierung gedacht. Die Einzelheiten 
müssen den typenspezifischen Monta-
geanleitungen entnommen werden.

Voraussetzung

•  Das Sicherheitsventil wurde anhand  
des Typenschilds identifiziert. 

•  Die Sichtprüfung der Anlage  
wurde vorgenommen. 

•  Die Dichtigkeit der Anschlüsse  
wurde kontrolliert. 

•  Die Anlage wurde gespült, um auszu-
schließen, dass Verunreinigungen oder 
Fremdkörper in das Sicherheitsventil 
gelangen. 

•  Bei Sicherheitsventilen ohne Blockier-
schraube wurde der Drucktest der An -
lage mit Blindflansch oder Dichtplatte 
durchgeführt. 

Vorgehensweise

• Sicherheitsventil befestigen.  
•  Sofern Spannpratzen vorhanden sind, 

müssen diese verwendet werden. 
•  Zu- und abführende Leitungen an-

bringen. Ausreichend dimensionierte 
Dichtungen verwenden. 

•  Gegebenenfalls Ausblaseleitung  
zur Entwässerung anbringen. 

•  Gegebenenfalls Entwässerungs öffnung 
an der tiefsten Stelle der Ausblase-
leitung anbringen. 

•  Sicherungen am Sicherheitsventil  
entfernen. 

» Das Sicherheitsventil ist montiert. 

7 Inbetriebnahme

7.1 Anlage in Betrieb nehmen

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Handlungsschritte zur 
Inbetriebnahme erforderlich. In der nach-
stehenden Handlungsanweisung sind nur 
die wesentlichen Handlungsschritte zur In-
betriebnahme zusammenfassend wieder-
gegeben. Die Handlungsanweisung ist nur 
zur groben Orientierung gedacht.

Voraussetzungen

» Das Sicherheitsventil ist montiert. 
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Vorgehensweise 

1.  Bei Sicherheitsventilen mit Blockier-
schraube Drucktest durchführen. 

2. Stellung des Lüftehebels prüfen. 
3. Blockierschraube entfernen. 
4. Abblaseraum absichern. 
5.  Anlage langsam anfahren, den Druck 

langsam, aber nicht bis zum Ansprech  -
druck steigern. 

6.  Sicherheitsventile und Verbindungen 
auf Dichtigkeit prüfen. 

» Die Anlage ist in Betrieb genommen. 

8 Betrieb

8.1 Allgemeines zum Betrieb

Während des Betriebs muss die Funkti-
onsfähigkeit der Sicherheitsventile regel-
mäßig geprüft werden. 

Bei pilotgesteuerten Sicherheitsventilen 
kann für die Prüfung des Ansprechdrucks 
die Pilotanlüftung, die Hauptventilanlüf-
tung oder der Pilotprüfanschluss (FTC) 
verwendet werden. Der Prüfanschluss 
muss immer zugänglich sein (nur B). 

Um die Funktion zu prüfen, müssen Sicher-
heitsventile angelüftet werden. Ab einem 
Betriebsdruck von 75 % des Ansprech-
drucks lassen sich Sicherheits ventile an-
lüften. Die Wartungsintervalle müssen den 
Vorschriften und Regelwerken entnommen 
werden.

Bei pilotgesteuerten Sicherheitsventilen 
mit einem Pilotprüfanschluss kann die 

Prüfung während des Betriebs stattfinden. 
Das richtige Prüfmedium muss verwendet 
werden. Nachdem der Pilot den Schalt-
vorgang ausgeführt hat, lüftet das Haupt-
ventil an. Dabei muss das Medium sicher 
abgeleitet werden. Nach der Prüfung muss 
überprüft werden, ob das Sicherheitsventil 
dicht ist. Der Pilotprüfanschluss muss wie-
der mit der Verschlusskappe gegen Verun-
reinigungen gesichert werden (nur B). 

Bei pilotgesteuerten Sicherheitsventilen 
ohne Pilotprüfanschluss muss die Prüfung 
auf einem Testprüfstand durchgeführt wer-
den (nur B).

Wenn das Sicherheitsventil aufgrund von 
Verunreinigungen zwischen den Dicht - 
flächen undicht ist, muss das Sicherheits-
ventil gereinigt werden. In diesem Fall 
muss das Sicherheitsventil angelüftet wer-
den und Medium abgeblasen werden. 

Wenn das Sicherheitsventil aufgrund ei-
ner beschädigten Dichtfläche undicht ist, 
muss es gewartet werden.

Vibrationen an der Anlage können dazu 
führen, dass sich Bauteile lösen. Die 
Schraubverbindungen müssen regelmäßig 
geprüft werden. 

Die Wartungsintervalle sind von den Ein-
satzbedingungen abhängig. Für alle Si-
cherheitsventile gelten daher gesonderte 
Wartungsintervalle, die vom Betreiber, vom 
Hersteller und von der benannten Stelle 
einvernehmlich festgelegt werden müssen.
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Die Wartungsintervalle verkürzen sich, wenn: 
•  korrosive, aggressive oder abrasive 

Medien verwendet werden, 
• ein Sicherheitsventil häufig anspricht. 

Eine Zusatzbelastung muss mindestens 
einmal im Jahr geprüft werden.

8.2  Funktion des Sicherheitventils 
prüfen

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Handlungsschritte zur 
Prüfung während des Betriebs erforder-
lich. In der nachstehenden Handlungs-
anweisung sind nur die wesentlichen 
Handlungsschritte zusammenfassend wie-
der gegeben. 

Die Handlungsanweisung ist nur zur  
groben Orientierung gedacht. Die Einzel-
heiten müssen den typenspezifischen An-
leitungen entnommen werden.

WARNUNG

Mit hoher Geschwindigkeit, hoher Tem-
peratur und großer Lautstärke ausströ-
mende Medien 

Verletzungsgefahr und Gehörschäden.
• Schutzausrüstung tragen. 
• Gehörschutz tragen.

Vorgehensweise

1. Sicherheitsventil anlüften. 
2.  Gegebenenfalls Zusatzbelastung  

kontrollieren (nur C). 
3. Medium abblasen. 
4. Ablagerungen entfernen. 

5.  Kontrollieren, ob bewegliche Führungs-
flächen oder Weichdichtungen verklebt 
sind.

6.  Prüfen, ob der Lüftehebel freigängig ist. 
7. Funktion der Entwässerung prüfen. 

»  Die Funktion des Sicherheitsventils  
ist geprüft. 

8.3 Sicherheitsventil inspizieren

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Handlungsschritte zur 
Prüfung während des Betriebs erforder-
lich. In der nachstehenden Handlungs-
anweisung sind nur die wesentlichen 
Handlungsschritte zusammenfassend wie-
dergegeben. 

Die Handlungsanweisung ist nur zur gro-
ben Orientierung gedacht und gilt nur für 
pilotgesteuerte Sicherheitsventile (B). Die 
Einzelheiten müssen den typenspezifi-
schen Anleitungen entnommen werden.

Vorgehensweise

1.  Außenliegende Rohrleitungen  
auf Beschädigungen kontrollieren. 

2. Schraubverbindungen prüfen.
3.  Druckentnahme und  

Steuerleitungen reinigen. 
4.  Anbauteile auf Beschädigungen  

kontrollieren. 
5.  Gängigkeit der Anbauteile prüfen. 
6.  Den Filter vor dem Piloten  

regelmäßig reinigen. 
7.  Zusätzliche Filter  

regelmäßig reinigen. 
»  Das Sicherheitsventil ist inspiziert. 
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9 Wartung 

9.1 Allgemeines zur Wartung

Nur geschultes Personal darf Sicherheits-
ventile warten. 

Schulungen erfolgen in Seminaren bei 
LESER, durch erfahrenes Personal in 
Werkstätten oder durch das Studium von 
Unterlagen, die von LESER bereitgestellt 
werden. 

Wer Sicherheitsventile zerlegt, muss sich 
über die Gefahren informieren. 

Das weltweite Firmennetz von LESER bie-
tet Wartungsdienste an.

Für Wartungsarbeiten muss das Sicher-
heitsventil demontiert werden. Die Demon-
tage kann erschwert sein, wenn Schmier-
stoffe ausgewaschen sind. 

Vor der Demontage muss die Anlage 
drucklos geschaltet sein.

Vor der Demontage muss geprüft werden, 
ob sich Medium in der Federhaube be-
findet. Wenn aus der offenen Federhau-
be oder aus der Entwässerungsöffnung 
direkt am Sicherheitsventil Medium aus-
tritt, ist der Faltenbalg defekt. Ein defek-
ter Faltenbalg muss sofort ausgetauscht 
werden. 

Faltenbälge sollten bei einer Demontage 
des Sicherheitsventils geprüft werden und 
bei Beschädigung grundsätzlich ausge-
tauscht werden. 

Faltenbälge haben eine bestimmte Last-
wechselzahl. Bei Erreichen dieser Last-
wechselzahl müssen die Faltenbälge aus-
getauscht werden.

Dichtungen und Dichtungsstellen müssen 
regelmäßig überprüft werden. Wenn die 
Dichtigkeitsanforderungen nicht mehr er-
füllt werden, müssen die Dichtungen aus-
getauscht werden. Ersatzteilbaugruppen 
können bei LESER bestellt werden. 

Wenn der Ansprechdruck verstellt wer-
den soll, muss anhand von Federtabellen 
überprüft werden, ob die Federn verwen-
det werden dürfen. Die für den vorgese-
henen Ansprechdruck richtigen Federn 
müssen verwendet werden. Nachdem der 
Ansprechdruck verstellt wurde, muss die 
Auslegung des gesamten Sicherheitsven-
tils überprüft werden. 

Zum Einstellen des Ansprechdrucks und 
zum Auswechseln der Federn muss die 
Plombe entfernt werden. Dadurch erlischt 
die Gewährleistung. Änderungen sollten 
im Werk, durch eine autorisierte Werkstatt 
oder durch eine benannte Stelle vorge-
nommen werden. 

9.2 Ansprechdruck einstellen

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Handlungsschritte 
zur Demontage erforderlich. In der nach-
stehenden Handlungsanweisung sind 
nur die wesentlichen Handlungsschritte 
zusammenfassend wiedergegeben. Die 
Handlungsanweisung ist nur zur gro-
ben Orientierung gedacht und gilt nur für  
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Sicherheitsventile ohne Zusatzausrüs-
tung. Die Einzelheiten müssen den typen-
spezifischen Anleitungen entnommen 
werden.

WARNUNG

Austretendes Medium

Gefahr für Mensch und Umwelt.

•  Sicherheitsvorkehrungen entsprechend 
dem Medium treffen. 

•  Medium aus den Rohrleitungen  
auffangen.

•  Unbefugte Personen nicht in den  
Gefahrenbereich lassen.

• Geeignete Schutzausrüstung tragen. 

ACHTUNG

Nicht gegen Verdrehen  
gesicherte Spindel

Beschädigung der Dichtflächen. 

• Spindel gegen Verdrehen sichern.

Voraussetzungen

• Anlage ist drucklos geschaltet. 
•  In den Federhauben der Sicherheits-

ventile befinden sich keine Medien.

Vorgehensweise

1. Plombe lösen. 
2. Lüftehaube demontieren. 
3. Spindel gegen Verdrehen sichern. 

4.  Feder spannen und Druckschraube auf 
den gewünschten Ansprechdruck ein-
stellen. Dabei den zulässigen Verstell-
bereich der Feder beachten. 
–  Der Ansprechdruck wird höher,  

wenn die Druckschraube nach  
rechts gedreht wird. Die Feder  
wird stärker gespannt. 

    –  Der Ansprechdruck wird geringer, 
wenn die Druckschraube nach  
links gedreht wird. Die Feder wird 
entspannt. 

5.  Ansprechdruck kontrollieren. 
6.  Lüftehaube montieren. 
7.  Sicherheitsventil von autorisierter  

Stelle neu verplomben lassen. 

» Der Ansprechdruck ist eingestellt. 

9.3 Feder auswechseln

Je nach Anlage und Typ des Sicherheits-
ventils sind andere Handlungsschritte zur 
Demontage erforderlich. In der nachste-
henden Handlungsanweisung sind nur die 
wesentlichen Handlungsschritte zusam-
menfassend wiedergegeben. 

Die Handlungsanweisung ist nur zur gro-
ben Orientierung gedacht und gilt nur für 
federbelastete Sicherheitsventile ohne Zu-
satzausrüstung (A). Die Einzelheiten müs-
sen den typenspezifischen Anleitungen 
entnommen werden.
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WARNUNG

Austretendes Medium

Gefahr für Mensch und Umwelt.

•  Sicherheitsvorkehrungen entsprechend 
dem Medium treffen. 

•  Medium aus den Rohrleitungen  
auffangen.

•  Unbefugte Personen nicht  
in den Gefahrenbereich lassen.

• Geeignete Schutzausrüstung tragen.

WARNUNG

Unter Vorspannung stehende Feder

Verletzungsgefahr durch umherfliegende 
Teile.

•  Montageanweisungen des  
Sicherheitsventils beachten.

• Schutzausrüstung tragen.

WARNUNG

Vertauschte Federn 

Blockierende Federn.  
Funktionsausfall. 

•  Federn beim Zerlegen des Sicherheits-
ventils nicht vertauschen. 

ACHTUNG

Nicht gegen Verdrehen  
gesicherte Spindel

• Beschädigung der Dichtflächen. 
• Spindel gegen Verdrehen sichern.

Vorgehensweise (nur (A)

1. Plombe lösen. 
2. Lüftehaube demontieren. 
3. Spindel gegen Verdrehen sichern.  
4. Druckschraube hochschrauben. 
5. Federhaube abziehen. 
6. Feder herausnehmen. 
7.  Spindel mit Führungsscheibe und 

Teller herausnehmen. 
8. Sitz, Teller und Gehäuse reinigen. 
9.  Spindel mit Führungsscheibe und 

Teller einsetzen. 
10. Neue Feder einsetzen. 
11. Federhaube aufsetzen. 
12. Spindel gegen Verdrehen sichern. 
13.  Feder spannen und Druckschraube  

auf den gewünschten Ansprechdruck 
einstellen. Dabei den zulässigen  
Verstellbereich der Feder beachten. 

 –   Der Ansprechdruck wird höher, 
wenn die Druckschraube nach 
rechts gedreht wird. Die Feder wird 
stärker gespannt. 

 –  Der Ansprechdruck wird geringer, 
wenn die Druckschraube nach  
links gedreht wird. Die Feder wird 
entspannt. 

14. Ansprechdruck kontrollieren. 
15. Lüftehaube montieren. 
16.  Lüftehebel zur Mitte ziehen, sodass 

die Lüftegabel unter die Kupplung 
greift. 

17.  Sicherheitsventil von autorisierter 
Stelle neu verplomben lassen. 

» Die Feder ist ausgewechselt.
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1 Introduction

1.1 Fabricant

LESER fabrique des soupapes de sûreté 
pour toutes les applications industriel-
les. Un large choix de types, de matières, 
d’accessoires et d’options est disponible. 

Les soupapes de sûreté de LESER sont 
conformes aux exigences requises en  
matière de Qualité et d’Environnement.
 
LESER est certifié : 
•  DIN EN ISO 9001/2000  

(système de management de la qualité), 
•  DIN EN ISO 14001/2005  

(système de management de 
l’environnement), 

•  DESP Module B+D1  
(assurance-qualité production), 

•  ASME VIII – Division 1 (poinçon « UV »), 
•  KTA 1401.

1.2  A propos de ce Manuel 
d’Instructions

Ce manuel d’instructions concerne les 
technologies de soupapes de sûreté et 
accessoires périphériques suivants : 
• soupapes de sûreté à ressort (A), 
• soupapes de sûreté pilotée (B),
•  soupapes de sûreté à charge  

additionnelle (C).

Les soupapes de sûreté peuvent  égale-
ment être équipées d’un disque de rup-
ture en amont, d‘un dispositif à charge 
additionnelle, d’un soufflet d’équilibrage  
et peuvent être fournies avec un robinet  
de jumelage à monter entre les soupapes 
et le réservoir à protéger. 

Selon l’installation et le fluide, des directives 
et réglementations précises s’appliquent. 
Celles-ci doivent être respectées.

En plus des consignes figurant dans ce 
manuel d’instructions, les consignes géné-
rales de sécurité au travail et de protection 
doivent être appliquées. Les réglementa-
tions sur la protection de l’environnement 
doivent également être respectées.

1.3 Définition des niveaux de risque

Les consignes de sécurité et les avertis-
sements précisent les informations impor-
tantes pour la sécurité. Dans ce manuel 
d’instructions, on distingue les niveaux de 
risque suivants :

DANGER

Ceci indique une situation présentant les 
risques les plus élevés. Le non respect des 
consignes peut provoquer de graves bles-
sures ou entraîner la mort.  

AVERTISSEMENT

Ceci indique une situation présentant des 
risques élevés. Le non respect des consi-
gnes peut provoquer de graves blessures 
ou entraîner la mort. 

ATTENTION

Ceci indique une situation présentant des 
risques. Le non respect des consignes 
peut provoquer des blessures légères ou 
de gravité moyenne. 

ATTENTION

Ceci indique des avertissements sur des 
dommages matériels. Le non respect des 
consignes peut provoquer des dommages 
matériels.
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Les consignes de sécurité et les avertisse-
ments sont présentés de la manière suivante :

Source du danger 

Conséquences en cas de non prise en 
compte du danger.

•  Mesures pour se protéger du danger et 
pour empêcher toute blessure. 

Les consignes de sécurité fondamentales 
sont résumées au chapitre 2.4. Les aver-
tissements figurent dans les consignes de 
manipulation. 

Si certains paragraphes ne s’appliquent 
qu’à des modèles particuliers de soupapes 
de sûreté, cela est précisé par une lettre. 

Les lettres suivantes sont utilisées pour 
identifier ces différentes technologies de 
soupape :

• A pour les soupapes de sûreté à ressort, 
• B pour les soupapes de sureté pilotée,
• C  pour les soupapes de sûreté à charge 

additionnelle

2 Sécurité

2.1  Utilisation conforme  
à l’usage prévu

Les soupapes de sûreté existent dans dif-
férentes technologies. Lors du choix d’une 
soupape de sûreté, la fonction prévue doit 
être pris en compte. 

Une soupape de sûreté est conçue pour 
fonctionner dans une gamme de pression 
définie.

La pression de service maximale admis-
sible dépend de plusieurs facteurs, dont : 
• la matière de la soupape de sûreté, 
• la température du fluide,
• la pression nominale,  
• les classes de brides. 

Vérifier à l’aide des documents de certifi-
cation si la bonne soupape de sûreté a été 
sélectionnée pour l’usage prévu. 

Selon l’installation, des valeurs limites 
définies s’appliquent en fonction de la 
température du fluide. Le ressort de la 
soupape de sûreté doit être sélectionné 
en conséquence. De plus, la pression de 
réglage doit tenir compte de cette tem-
pérature. 

Les normes et les réglementations corres-
pondantes doivent être respectées en cas 
de manipulation de fluides dangereux ou 
nocifs pour la santé.

Les fluides jugés dangereux sont :
• les fluides toxiques, 
• les fluides corrosifs, 
• les fluides irritants, 
•  les fluides dangereux pour 

l’environnement, 
• les fluides chauds.

Les consignes de sécurité et les avertis-
sements doivent être respectés.
 
2.2  Utilisation contraire  

à l’usage prévu

Les soupapes de sûreté ne doivent pas 
être utilisées contrairement à leur usage 
prévu. La responsabilité du fabricant ne 
saurait être engagée en cas d’utilisation 
contraire.
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Les plombs de garantie ne doivent pas être 
endommagés ou supprimés. Des modifica-
tions peuvent influencer le fonctionnement de 
la soupape de sûreté. La garantie s’annule. 

Les pièces mobiles et celles importantes 
pour le fonctionnement des soupapes ne 
doivent pas être recouvertes d’une pein-
ture de protection.  

Les soupapes de sûreté, et en particulier 
l’actionneur pneumatique et son accoup-
lement, ne doivent pas être bloquées. 

Les leviers de relevage sur les soupapes de 
sûreté ne doivent pas être utilisés pour sus-
pendre des objets. La position d’un levier ne 
doit pas être modifiée. Aucun poids supplé-
mentaire ne doit être appliqué sur les leviers.
 
2.3  Normes et directives techniques

Les soupapes de sûreté sont livrées 
conçues et fabriquées dans les règles de 
l’art. 

Les normes et réglementations suivantes 
doivent être respectées lors de l’utilisation 
d’une soupape de sûreté :
• TRD 421, 721,
• TRB 403,
• AD 2000 – Notices A2 et A4,
• DIN EN ISO 4126,
•  Directive des Equipements  

Sous Pression 97/23/CE,
• Code ASME, Section II et VIII,
• API 520, 526, 527,
• ATEX 100.

Selon l’utilisation de la soupape de sû-
reté, d’autres réglementations peuvent 
être à respecter. Les normes et directives 
techniques qui ont été respectées par une 
technologie bien précise de soupape de 

sûreté sont indiquées dans la déclaration 
de conformité.

2.4  Consignes de sécurité  
fondamentales

DANGER

Fluides dangereux

Intoxications, brûlures par acide, brûlures, 
blessures.

•  Utiliser les dispositifs de protection 
adaptés. 

•  Utiliser des systèmes collecteurs  
appropriés. 

•  Porter des équipements de protection 
appropriés.

Corps étrangers dans une soupape de 
sûreté

Danger pour non fonctionnement de la sou-
pape de sûreté ou pour perte d’étanchéité.

•  Nettoyer l’installation avant de monter 
une soupape de sûreté. 

•  Vérifier si corps étrangers ne se trouve 
pas dans la soupape de sûreté. 

• Retirer les corps étrangers.

Filtre de protection contre les insectes 
(« bug screen ») est endommagé ou ab-
sent (B ou option) 

Poussières, objets ou insectes peuvent 
pénétrer dans la soupape de sûreté. Dan-
ger pour un dysfonctionnement de la sou-
pape.

•  Monter correctement le filtre de protec-
tion (« bug screen »). 

• Contrôler régulièrement la propreté du filtr.
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Température ambiante trop élevée

Dilatation de la matière. Danger pouvant 
entraîner un dysfonctionnement de la sou-
pape de sûreté. 
•  Pour températures supérieures à 60°C, 

concevoir les lignes de prise de pres-
sion les plus longues possibles et avec 
une bonne étanchéité (C uniquement).

•  Placer l’armoire de contrôle et l’action-
neur pneumatique de telle sorte qu’ils ne 
soient pas soumis à des températures 
supérieures à 60 °C (C uniquement).

Température ambiante trop basse

Givrage, réduction de l’écoulement en rai-
son du fluide se solidifiant. Danger pou-
vant entraîner un dysfonctionnement de la 
soupape de sûreté.
•  Protéger la soupape de sûreté  

et les conduits contre le froid  
(C uniquement).

•  Prendre les mesures adéquates lorsque 
la température est inférieure à 2 °C  
(C uniquement).

•  Prévoir une installation ne permettant 
pas à l’armoire de contrôle et aux lignes 
de prise de pression de se trouver sou-
mises à une température inférieure à  
2 °C (C uniquement).

Gamme de pression pour l’alimentation 
pneumatique dépassée ou non atteinte 
(C uniquement)

Mauvaise alimentation de la charge additi-
onnelle. Danger pouvant entraîner un dys-
fonctionnement de la soupape de sûreté. 

•  Respecter la gamme de pression pour 
l’alimentation en air : 
– pression maximale : 10 bars effectifs. 
– pression minimale :  3,5 bars effectifs.

Fluides abrasifs ou corrosifs

Les pièces mobiles grippent ou se coin-
cent. Danger pouvant entraîner un non 
fonctionnement de la soupape de sûreté. 
•  Effectuer une maintenance de la soupa-

pe de sûreté après chaque ouverture. 
• Utiliser un soufflet.

Fluides ayant une teneur élevée en 
particules (B uniquement)

Dépôts et colmatage. Danger pouvant  
entraîner un dysfonctionnement de la  
soupape de sûreté.

•  Utiliser des filtres ayant une taille de 
mailles appropriée. 

•  Augmenter le niveau de filtration en 
utilisant des filtres supplémentaires.

Fluide résiduel dans la soupape  
de sûreté

Intoxications, brûlures par acide, brûlures, 
blessures.

•  Porter des équipements de protection 
appropriés. 

•  Enlever les fluides résiduels.

AVERTISSEMENT

Soupape de sûreté non étanche

Danger encouru par le fait de joints et de 
portées d’étanchéité endommagés.
 
•  Protéger la soupape de sûreté contre 

les vibrations et les chocs, en particulier 
pendant le transport et le montage.

•  Vérifier régulièrement l’étanchéité de la 
soupape de sûreté. 
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Chapeau ouvert – guidage tige

Danger pouvant entraîner des pertes de 
fluide.
 
•  S’assurer qu’il n’y a pas de danger  

en cas de perte de fluide. 
• Respecter une distance de sécurité. 
•  Porter des équipements de protection 

appropriés.

ATTENTION

Fluide chaud
Brûlures.
•  Porter des équipements  

de protection appropriés.

Surfaces très chaudes
Brûlures. 
•  Porter des équipements  

de protection appropriés.

Fluide agressif
Brûlures par acide.
•  Porter des équipements  

de protection appropriés. 

Chapeau ouvert – guidage tige 
Risque de passage du fluide au niveau 
des pièces mobiles (tige / guide). 
•  Mettre en place des mesures de  

protection appropriées. 

Arêtes vives et bavures
Risque de blessure.
•  Porter des gants de protection. 
•  Manipuler la soupape de sûreté  

avec précaution.

Emission sonore élevée
Dommage auditif.
Porter une protection auditive.

3 Marquages

Après réglage et vérification, chaque 
soupape de sûreté est plombée. Seul un 
plomb intact garantit le fonctionnement de 
la soupape de sûreté conformément aux 
marquages.

La plaque signalétique (plaque d’identité) 
apposée sur la soupape de sûreté informe 
entre autres sur :
•  les données précisées à la  commande 

(numéro de série),
• les caractéristiques techniques,
• la pression de réglage,
• le numéro de certification VdTÜV,
•  le marquage « CE » avec le numéro  

de régistration, 
•  éventuellement le marquage « UV »  

(si demandé). 

D’autres marquages peuvent être appo-
sés conformément aux prescriptions de 
normes et de réglementations applicables, 
par exemple :
•  marquage par poinçon, 
• marquage moulé, 
•  marquage frappé  

(ex. : pour les soupapes de sûreté  
avec raccordement taraudé), 

•  marquage séparé  
(ex. : pour l’enveloppe de réchauffage),  

•  étiquette d’avertissement  
(ex. : exemple pour une vis d’essai 

En cas de modifications techniques de la 
soupape de sûreté, les marquages doivent 
être réadaptés.
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4  Généralités sur les  
soupapes de sûreté

4.1 Joints et pertes d’étanchéité

Les soupapes de sûreté sont fabriquées 
avec une grande précision. Les portées 
d’étanchéité des soupapes de sûreté sont 
particulièrement soignées. 

On distingue les soupapes de sûreté avec 
étanchéité « métal / métal » et avec étan-
chéité par portée souple.

Les soupapes de sûreté avec étanchéité 
« métal / métal » respectent les niveaux 
d’étanchéité exigés par les normes natio-
nales et internationales. 

Différentes nuances d’élastomère sont 
proposées pour les soupapes de sûreté 
munies d’une portée souple. La nuance 
d’élastomère choisie en fonction du do-
maine d’utilisation. Le choix dépend du 
fluide, de la pression et de la température. 

Pour pouvoir détecter des fuites, il est 
possible d’installer un manomètre de con-
trôle. Pour empêcher des pertes de fluide 
externes, il est possible d’utiliser un souf-
flet sur les soupapes de sûreté à ressort 
(A uniquement).

Pour collecter les pertes de fluide, il est 
recommandé d’installer un système de ré-
cupération.

4.2 Purge

En règle générale, les soupapes de sûre-
té sont livrées sans orifice de purge car 
la purge doit s‘effectuer via la tuyauterie 
montée en sortie de la soupape. Des ori-
fices de purge prévus directement sur la 

soupape de sûreté ne sont autorisés, voire 
obligatoires, que dans des cas exception-
nels (ex. : montage sur des bateaux). 

Les soupapes de sûreté sont alors livrées 
à la demande avec un orifice de purge. 
L’orifice de purge peut également être 
percé ultérieurement à l’endroit prévu. De-
mander les plans correspondants au fab-
ricant.

Les orifices de purge non utilisés doivent 
être obturés 

4.3  Pression de service et  
pression de réglage

Pour garantir une fermeture correcte ap-
rès ouverture d’une soupape de sûreté, la 
pression de service doit être significative-
ment inférieure à la pression de réglage.

La pression de service doit être au moins 
inférieure à la pression de refermeture 
moins une marge de 5%.

Lorsque la pression de service augmente, 
la force de maintien du clapet d’une sou-
pape de sûreté à ressort baisse. Plus la 
pression de service est proche de la pres-
sion de réglage, plus le risque de fuite aug-
mente (A uniquement). Ce type de risque 
sera plus important en particulier sur des 
portées endommagées ou sales.
 
En cas d’arrêt de l’alimentation en air pour 
la charge additionnelle, la soupape de sû-
reté fonctionne comme une soupape de 
sûreté traditionnelle sans charge addition-
nelle (C uniquement).
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4.4 Conditions ambiantes

Les commandes et les actionneurs pneu-
matiques sont conçus pour fonctionner 
entre 2 °C et 60 °C (C uniquement).

En cas d’utilisation dans des conditions 
extrêmes, nous recommandons des sou-
papes de sûreté en acier inoxydable.

Les soupapes de sûreté et les tuyauteries 
doivent être protégées contre les intem-
péries.

4.5 Peinture de protection

Les soupapes de sûreté sont recouver-
tes en usine d’une peinture de protection. 
La peinture protège la soupape de sûreté 
pendant le stockage et le transport. Une 
protection anticorrosion supplémentaire 
est indispensable en cas de conditions ex-
térieures particulièrement corrosives.
 
Les pièces mobiles et importantes pour le 
fonctionnement ne doivent pas être recou-
vertes par la peinture de protection.
 

5  Emballage, transport  
et stockage

5.1 Emballage

Avant la livraison, l’état général et 
l’étanchéité des soupapes de sûreté sont 
vérifiés. Pour un transport en toute sécuri-
té, toutes les portées de joint et les fileta-
ges sont protégés des dommages par des 
protections plastiques.

5.2 Transport

Les soupapes de sûreté ne doivent être 
soulevées que par les écrous à anneau 

prévus pour la manutention (B unique-
ment).

Les soupapes de sûreté ne doivent être 
soulevées ni par les leviers ni par les  
tuyauteries extérieures. 

Les soupapes de sûreté doivent être trans-
portées avec précaution. Les soupapes de 
sûreté ne doivent pas tomber. Les portées 
d’étanchéité pourraient être endomma-
gées en cas de vibration et de choc. 

Les soupapes de sûreté doivent être  
protégées contre les saletés pendant le 
transport. Utiliser des protections et des 
conditionnements appropriés.
 
5.3 Stockage

Les soupapes de sûreté doivent être 
stockées au sec et à l’abri des saletés.
 
La température de stockage sans risque 
est comprise entre 5°C et 40°C. 

La température de stockage limite supéri-
eure est de 50°C, la température de sto-
ckage limite inférieure est de –10°C.

Les soupapes de sûreté sont pourvues en 
usine de caches de protection des brides. 
Ces caches doivent être en place pendant 
toute la durée de stockage.

Si les soupapes de sûreté sont stockées 
à des températures négatives, tenir comp-
te de la résistance des matériaux au froid  
(ex. : les joints).
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6 Montage

6.1 Généralités sur le montage

Seul du personnel formé peut monter les 
soupapes de sûreté.

Des formations peuvent être suivies lors de 
séminaires chez LESER, par du personnel 
expérimenté en usine ou par l’étude des 
documents mis à disposition par LESER, 
comme des vidéos, des catalogues et des 
instructions d’assemblage. 

Des instructions d’assemblage spéci-
fiques au type de soupape existent en plus 
de ce manuel d’instructions générales. El-
les doivent être respectées. 

Les soupapes de sûreté doivent être mon-
tées conformément aux préconisations 
figurant sur les plans. Tous les éléments 
de fixation prévus doivent être utilisés en 
s’assurant qu’aucune force trop élevée ou 
qu’aucune contrainte mécanique ne se 
produise. 

Respecter les couples de serrage. Les re-
commandations du fabricant doivent éga-
lement être prises en compte. 

Protéger les soupapes de sûreté des 
chocs, surtout les portées, pendant le 
montage. 

En règle générale, les soupapes de sûre-
té doivent être montées en position ver-
ticale. Néanmoins, des exceptions sont 
admises si d’autres positions de monta-
ge sont décrites dans les documents de 
certification. L’exploitant, le fabricant et 
l’organisme notifié doivent être d’accord 
pour une position de montage autre que 
verticale. 

Monter les soupapes de sûreté de tel-
le sorte que les vibrations dynamiques 
de l’installation ne puissent pas être 
transmises aux soupapes de sûreté. Si 
l’installation présente des risques de vib-
ration, utiliser une portée souple au clapet 
de la soupape (si possible) et des tuyau-
teries d’expansion pour désolidariser les 
soupapes de sûreté de l’installation.

Maintenir les soupapes de sûreté sur 
l’installation en utilisant les supports de fi-
xation. Ces supports de fixation absorbent 
les forces de réaction occasionnées lors 
de l’ouverture de la soupape.
 
Utiliser des joints suffisamment dimensi-
onnés pour le raccordement des brides 
de la soupape. Les raccordements doivent 
être exécutés conformément aux normes 
en vigueur.

Les tuyauteries amont et aval de la soupape 
doivent être suffisamment longues et être 
adaptées aux conditions d’exploitation. 
Tenir compte de la contrepression maxi-
male engendrée et de la température. 

Monter les soupapes de sûreté de tel-
le sorte qu‘aucune contrainte statique et 
thermique, d’un niveau inadmissible, et 
provenant des tuyauteries amont et aval 
ne puisse être transmise à la soupape. 
Tenir également compte, lors du monta-
ge, des forces de réaction qui se produi-
ront lors de l’ouverture et d’une dilatation 
éventuelle due à la température pendant 
l’exploitation. Des systèmes prévenant de 
cette dilatation doivent être installés. 

Disposer les tuyauteries de sortie de sou-
pape dans une conception favorisant 
l’écoulement. Les tuyauteries de sortie do-
ivent être étudiées en fonction de chaque 

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 520 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1864 of 2457



43

FR

Manuel d‘InstructionsManuel d‘Instructions

condition d’utilisation. On distingue les 
systèmes d’évacuation pour vapeur ou 
gaz et les systèmes d’évacuation pour les 
liquides. 

La tuyauterie de sortie de soupape foncti-
onnant sur vapeur et gaz doit être conçue 
de telle sorte que l’évacuation soit dirigée 
vers le haut afin de garantir une décharge 
de la soupape sans risque. 

Pour assurer le drainage, la tuyauterie de 
sortie de soupape doit être installée de tel-
le sorte qu’elle présente une pente jusqu’à 
l’orifice de purge situé à son point le plus 
bas. Une purge n’est correctement possi-
ble que si la tuyauterie en sortie part di-
rectement de la soupape de sûreté avec 
une légère pente de telle sorte que le fluide 
puisse s’écouler librement. La tuyauterie 
de sortie ne doit pas être dirigée vers le 
haut tout de suite après la soupape. 

Le système de purge doit être situé au 
point le plus bas de la tuyauterie de sortie. 
Il doit être suffisamment dimensionné, être 
facile d’accès et doit pouvoir être surveillé. 
Les fluides s’écoulant doivent être récup-
érés (ex. : par des purgeurs, des systèmes 
collecteurs ou des filtres).  

Si un orifice de purge est placé directe-
ment sur la soupape de sûreté, celui-ci 
doit être protégée afin qu’il n’y ait ni moi-
sissures, ni saletés qui puissent pénétrer 
dans la soupape.  

Si l’installation est exploitée à des tem-
pératures supérieures à 60°C, les lignes de 
prise de pression des soupapes de sûre-
té à charge additionnelle doivent être les 
plus longues possibles et avec une bonne 
étanchéité. Placer l’armoire de contrôle et 
l’actionneur pneumatique de telle sorte 

qu’ils ne soient pas soumis à des tempéra-
tures supérieures à 60°C (C uniquement).
 
Il existe un risque de givrage lorsque la 
température est inférieure à 2°C. L’armoire 
de contrôle et les lignes de prise de pressi-
on doivent être maintenus en température 
lorsque cette limite est atteinte (C unique-
ment). 

Ne pas obturer les lignes de prise de pres-
sion. Des plombs empêchent une inter-
vention extérieure qui pourrait être contre 
indiquée (C uniquement). 

Pour la soupape à charge additionnelle, 
protéger l’armoire de contrôle d’un en-
crassement. L’armoire de contrôle doit 
être fermée. S’il est impossible d’exclure 
un risque d’encrassement, utiliser une ar-
moire de contrôle entièrement protégée  
(C uniquement). 

Si une soupape de sûreté est utilisée avec 
disque de rupture, veiller à ce que la sou-
pape ne soit pas rendue inefficace par le 
disque de rupture placé en amont. La con-
ception de l’installation doit rendre impos-
sible une mauvaise orientation du disque 
de rupture. 

N’utiliser des disques de rupture que 
s’ils répondent aux exigences de sécuri-
té. S’assurer que les disques de rupture 
s’ouvrent sans fragmentation.

6.2 Montage de la soupape de sûreté

Différentes étapes de montage sont né-
cessaires en fonction de l’installation et 
du type de soupape de sûreté. Seules les 
étapes essentielles sont résumées dans 
les instructions de manipulation qui sui-
vent. 
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Les instructions de manipulation ne sont 
données qu’à titre d’orientation. D’autres 
détails figurent dans les instructions 
d’assemblage spécifiques au type de sou-
pape.

Conditions préalables

•   La soupape de sûreté a été identifiée  
à l’aide de sa plaque signalétique. 

•  L’inspection visuelle de l’installation  
a été effectuée. 

•  L’étanchéité des raccordements  
a été contrôlée. 

•  L’installation a été nettoyée pour être 
sûr qu’aucunes impuretés ou corps 
étrangers ne s’introduisent dans la  
soupape de sûreté. 

•  Pour les soupapes de sûreté sans 
vis d’essai, l’essai hydrostatique de 
l’installation avec bride d’obturation  
a été effectué.

Marche à suivre

•  Retirer les protections de la soupape de 
sûreté.

•  Installer et fixer la soupape sur son point 
de piquage en utilisant un joint suffisam-
ment dimensionné et en se servant des 
supports de fixation s’ils sont présents. 

•  Mettre en place la tuyauterie de sortie 
en utilisant également un joint suffisam 
ment dimensionné. 

•  Installer, le cas échéant, le système 
de drainage vers la purge (au point le 
plus bas de la tuyauterie de sortie et/
ou directement depuis le corps de la 
soupape.

 
»  La soupape de sûreté est maintenant 

montée. 

7 Mise en service

7.1 Mise en service de l’installation

Différentes étapes sont nécessaires pour la 
mise en service en fonction de l’installation 
et du type de soupape de sûreté. Seules 
les étapes essentielles sont résumées 
dans les instructions de manipulation qui 
suivent. Les instructions de manipulation 
ne sont données qu’à titre d’orientation.

Conditions préalables

» La soupape de sûreté est montée.

Marche à suivre 

1.  Effectuer un test de pression pour les 
soupapes de sûreté équipées d’une vis 
d’essai. 

2.  Vérifier la position du levier. 
3.  Retirer la vis d’essai et la remplacer par 

la vis TH + le joint (fournis dans ce cas). 
4.  Protéger la chambre de décharge. 
5.  Démarrer lentement l’installation en 

augmentant lentement la pression en 
prenant soin de ne jamais atteindre la 
pression de réglage. 

6.  Vérifier l’étanchéité des soupapes de 
sûreté et des raccordements sur les 
tuyauteries.

» L‘installation est en service.

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 522 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1866 of 2457



45

FR

Manuel d‘InstructionsManuel d‘Instructions

8 Exploitation

8.1 Généralités sur l’exploitation

Vérifier régulièrement le fonctionne-
ment des soupapes de sûreté pendant 
l’exploitation. 

Pour les soupapes de sûreté pilotées, il est 
possible de vérifier la pression de début 
d’ouverture par le biais de l’option « Con-
trôleur de tarage sur site » (FTC). Si instal-
lée, cette option doit toujours être acces-
sible (B uniquement). 

Pour s’assurer que la soupape est opé-
rationnelle, il est conseillé d’effectuer une 
chasse. Cette chasse ne peut être faite 
que si la pression de service est au moins 
égale à 75% de la pression de début 
d’ouverture. Les intervalles de maintenan-
ces sont indiqués dans les normes et rég-
lementations.

Pour les soupapes de sûreté pilotées équi-
pées d’un « Contrôleur de tarage sur site 
», la vérification peut avoir lieu pendant 
l’exploitation. Utiliser le bon fluide d’essai. 
Une fois que le pilote a détecté le point de 
consigne, la soupape principale s’ouvre. 
Le fluide doit alors être évacué en toute 
sécurité. Après ce test, vérifier si la sou-
pape est étanche. L’option « Contrôleur de 
tarage sur site » doit être de nouveau pro-
tégé avec le capuchon pour éviter que des 
impuretés n’y pénètrent (B uniquement). 

Pour les soupapes de sûreté pilotées non 
équipées d’un « Contrôleur de tarage sur 
site », l’essai de vérification de la pressi-
on de réglage doit s’effectuer sur un banc 
d’essai (B uniquement).

Si la soupape de sûreté n’est pas étanche 
en raison d’impuretés entre les portées, 
essayer de nettoyer ces portées en effec-
tuant une chasse. 

Si la soupape n’est toujours pas étanche 
après cette chasse, remettre les porté-
es d’étanchéité en état (démontage de la 
soupape et rodage des portées si « métal /  
métal »).

Les vibrations sur l’installation peuvent in-
terférer sur certaines pièces. Vérifier régu-
lièrement les assemblages vissés. 

Les intervalles de maintenance dépendent 
des conditions d’utilisation. Les soupapes 
de sûreté ont donc des intervalles de main-
tenance différents, définis par l’exploitant, 
le fabricant et par l’organisme notifié local. 
Les intervalles de maintenance seront ré-
duits dans des cas comme : 
•   fluides corrosifs, agressifs ou abrasifs 

utilisés.
•   soupape de sûreté avec ouverture 

fréquente.

Le système à charge additionnelle doit être 
vérifié au moins une fois par an.
 
8.2  Contrôle du fonctionnement de la 

soupape de sûreté

Différentes étapes de manipulation sont 
nécessaires pour le contrôle pendant 
l’exploitation en fonction de l’installation et 
du type de la soupape de sûreté. Seules les 
étapes essentielles sont résumées dans les 
instructions de manipulation qui suivent. 

Les instructions de manipulation ne sont 
données qu’à titre d’orientation. Plus de 
détails figurent dans les instructions spé-
cifiques au type de soupape.
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AVERTISSEMENT

Pour fluides chauds, en haute pression 
et émettant un niveau de bruit élevé 

Danger pouvant entraîner des blessures 
et des dommages auditifs.

• Porter un équipement de protection. 
• Porter une protection auditive.

Marche à suivre

1.  Démonter la soupape de sûreté de sur 
l’installation. 

2.  Contrôler, le cas échéant, le système à 
charge additionnelle (C uniquement). 

3.  Nettoyer la soupape en évacuant le 
fluide et en enlevant les dépôts. 

4.  Contrôler que les surfaces des pièces 
mobiles et que les portées souples ne 
soient pas collées.

5.  Vérifier que le levier est manœuvrable 
facilement. 

6.  Vérifier le système de drainage à la 
purge. 

»  L’opération de vérification de la soupape 
de sûreté a maintenant été faite.

8.3 Inspection de la soupape de sûreté

Différentes étapes de manipulation sont 
nécessaires pour le contrôle pendant 
l’exploitation en fonction de l’installation 
et du type de la soupape de sûreté. Seu-
les les étapes essentielles sont résumées 
dans les instructions de manipulation qui 
suivent. Les instructions de manipulation 
ne sont données qu’à titre d’orientation et 
ne s’appliquent que pour les soupapes de 
sûreté pilotées (B uniquement). Plus de 
détails figurent dans les instructions spé-
cifiques au type de soupape.

Procédure

1.  Contrôler que les « tubings » extérieurs 
ne sont pas endommagés. 

2.  Vérifier les assemblages vissés.
3.  Nettoyer les lignes de prise de pression 

et la liaison du pilote avec la soupape 
principale. 

4.  Contrôler que les options additionnelles 
ne sont pas endommagées. 

5.  Nettoyer régulièrement le filtre  
en amont du pilote. 

6.  Nettoyer régulièrement les filtres  
supplémentaires.

 
La soupape de sûreté est maintenant 
inspectée.

9 Maintenance 

9.1 Généralités sur la maintenance

Seul du personnel formé peut assurer la 
maintenance des soupapes de sûreté.
 
Des formations peuvent être suivies lors de 
séminaires chez LESER, par du personnel 
expérimenté en usine ou par l’étude des 
documents mis à disposition par LESER, 
comme des vidéos, des catalogues et des 
instructions d’assemblage.

Toute personne démontant les soupapes 
de sûreté doit, au préalable,  s’informer sur 
les risques encourus. 

Un réseau de partenaires LESER au niveau 
mondial propose des services de mainte-
nance.

La soupape de sûreté doit être démontée 
pour les travaux de maintenance. Le dé-
sassemblage peut être rendu plus difficile 
si les lubrifiants ont été rendus moins effi-
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caces avec le temps et les conditions de 
service.

Avant le démontage de la soupape de sur 
l’installation, dépressuriser l’installation.
 
Avant le désassemblage de la soupape, 
vérifier si le chapeau ne contient pas des 
résidus de fluide. Si, avec une soupape 
équipée d’un soufflet, du fluide sort de 
l’orifice situé sur le chapeau, cela signifie 
que le soufflet est défectueux. Remplacer 
immédiatement tout soufflet défectueux. 

Durant le désassemblage de la soupape, 
si celle-ci en est équipée, vérifier le soufflet 
sûreté et le remplacer s‘il est endommagé. 

Les soufflets ont un nombre de cycles 
de fonctionnement défini. Les remplacer 
lorsque ce nombre est atteint.

Les joints et les portées de joint doivent 
être vérifiés régulièrement. Si l’étanchéité 
n’est plus satisfaisante, remplacer les 
joints. Les pièces de rechange peuvent 
être commandées auprès de LESER. 

Si la pression de réglage doit être modifi-
ée, vérifier, à l’aide des tableaux des res-
sorts, quel ressort doit être utilisé. Utiliser 
le ressort prévu dont la plage autorise la 
nouvelle pression de réglage souhaitée. 
Une fois la pression de réglage modifiée, 
la conception complète de la soupape de 
sûreté doit être de nouveau vérifiée.
 
Pour effectuer un changement de réglage, 
le plomb de la soupape doit être retiré. De 
ce fait, la garantie s’annule automatique-
ment. Les modifications doivent être réali-
sées soit en usine ou soit par une société 
de réparation.

9.2  Ajustement de la pression  
de réglage

Différentes étapes sont nécessaires 
pour le désassemblage en fonction de 
l’installation et du type de la soupape de 
sûreté. Seules les étapes essentielles sont 
résumées et données dans les instructions 
qui suivent. Les instructions de manipulati-
on ne sont données qu’à titre d’orientation 
et ne s’appliquent que pour les soupapes 
de sûreté sans options particulières. Plus 
de détails figurent dans les instructions 
spécifiques au type de soupape.

AVERTISSEMENT

Perte de fluide

Danger pour l’homme et pour 
l’environnement.

•  Prendre les mesures de précaution qui 
s’imposent en fonction du fluide. 

•  Collecter le fluide venant des tuyaute-
ries.

•  Ne pas laisser des personnes non auto-
risées pénétrer dans une zone à risques.

•  Porter des équipements de protection 
appropriés.

ATTENTION

Tige non protégée contre la rotation

Détérioration des portées d’étanchéité. 
•  Maintenir la tige pour éviter qu’elle  

ne tourne pendant le dévissage ou  
le vissage de la vis de réglage.

Conditions préalables
• L’installation est dépressurisée.  
•  Il n’y a pas de fluide dans le chapeau  

de la soupape de sûreté.
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Marche à suivre

1.  Faire sauter le plomb. 
2.  Démonter le bouchon pour faire  

apparaître la vis de réglage.
3.  Débloquer le contre-écrou de la vis  

de réglage.
4.  Maintenir la tige pour éviter qu’elle ne 

tourne. Comprimer ou décomprimer le 
ressort par le biais de la vis de réglage 
pour obtenir la pression de réglage 
souhaitée. Tenir compte de la plage de 
réglage admissible du ressort en place 
dans la soupape.

    –  Pour augmenter la pression de ré-
glage, tourner la vis de réglage vers 
la droite (sens des aiguilles d’une 
montre). La tension développée par le 
ressort est plus importante. 

    –  Pour diminuer la pression de réglage, 
tourner la vis de réglage vers la gau-
che (sens inverse des aiguilles d’une 
montre). La tension développée par le 
ressort est moins importante. 

5.  Contrôler la pression de réglage.
6.  Bloquer la vis de réglage par le biais du 

contre-écrou. Remonter le bouchon. 
7.  Faire plomber la soupape de sûreté par 

un service habilité.

»  La pression de réglage est maintenant 
ajustée.

9.3 Remplacement du ressort

Différentes étapes sont nécessaires 
pour le désassemblage en fonction de 
l’installation et du type de la soupape de 
sûreté. Seules les étapes essentielles sont 
résumées dans les instructions qui sui-
vent. Les instructions de manipulation ne 
sont données qu’à titre d’orientation et ne 
s’appliquent que pour les soupapes de 
sûreté à ressort sans options particulières 

(A uniquement). Plus de détails figurent 
dans les instructions spécifiques au type 
de la soupape.

AVERTISSEMENT

Perte de fluide

Danger pour l’homme et pour 
l’environnement.

•  Prendre les mesures de précaution  
qui s’imposent en fonction du fluide. 

•  Collecter le fluide venant des tuyaute-
ries.

•  Ne pas laisser les personnes non  
autorisées pénétrer dans une zone  
à risques.

•  Porter des équipements de protection 
appropriés.

AVERTISSEMENT

Ressort sous tension

Risque de blessures par le biais d’éjection 
de pièces.

•  Respecter les instructions d’assemblage 
de la soupape de sûreté.

•  Porter un équipement de protection.

AVERTISSEMENT

Inversion de ressorts 

Risque de blocage du ressort en spires 
jointives. 

•  Ne pas permuter les ressorts lors du 
démontage de plusieurs soupapes de 
sûreté identiques.
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ATTENTION

Tige non protégée contre la rotation

• Détérioration des portées d’étanchéité. 
•  Maintenir la tige pour éviter qu’elle ne 

tourne pendant le dévissage ou le  
vissage de la vis de réglage.

Marche à suivre (A uniquement)

1. Faire sauter le plomb à sceller. 

2.  Démonter le bouchon pour faire appa-
raître la vis de réglage.

3.  Débloquer le contre-écrou de la vis de 
réglage.

4.  Maintenir la tige pour éviter qu’elle ne 
tourne.  

5.  Desserrer la vis de réglage et 
s’assurer que le ressort n’est plus 
comprimé. 

6.  Retirer le chapeau.

7.  Sortir le ressort avec ses deux 
coupelles. Conserver les coupelles 
qui seront utilisées avec le nouveau 
ressort.

8.  Sortir l’ensemble « tige / guide / cla-
pet ». 

9.  Nettoyer le siège, le clapet et le corps.

10.  Remettre en place l’ensemble « tige / 
guide / clapet » avec précaution (sans 
choc). 

11.  Mettre en place le ressort neuf avec 
les deux coupelles utilisées pour le 
ressort précédent. 

10.  Installer le chapeau et le fixer sur le 
corps.

13.  Maintenir la tige pour éviter qu’elle 
ne tourne. Comprimer ou décompri-
mer le ressort par le biais de la vis 
de réglage pour obtenir la pression 
de réglage souhaitée. Tenir compte 
de la plage de réglage admissible du 
ressort en place dans la soupape.

      –  Pour augmenter la pression de ré-
glage, tourner la vis de réglage vers 
la droite (sens des aiguilles d’une 
montre). La tension développée par 
le ressort est plus importante. 

      –  Pour diminuer la pression de régla-
ge, tourner la vis de réglage vers la 
gauche (sens inverse des aiguilles 
d’une montre). La tension dévelop-
pée par le ressort est moins impor-
tante. 

14. Contrôler la pression de réglage. 

15.  Bloquer la vis de réglage par le biais 
du contre-écrou.

16.  Remonter le bouchon. Si soupape 
équipée d’un dispositif de relevage 
manuel étanche, placer la fourche 
contre le bouchon de façon à pouvoir 
visser le bouchon. Ensuite, la fourche 
pourra s’engager sous l‘embout de 
relevage situé sur la tige. 

17.   Faire plomber la soupape de sûreté 
par un service habilité.

» Le ressort a été maintenant remplacé.
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1 Introducción

1.1 Fabricante

LESER fabrica válvulas de seguridad para todas 
las aplicaciones industriales. Hay disponible 
una gran selección de tipos, materiales y equi-
pamientos adicionales.
 
Las válvulas de seguridad de LESER cumplen 
todos los requisitos de calidad y medioambien-
tales. 
 
LESER posee las siguientes certificaciones: 
•  DIN EN ISO 9001/2000  

(Sistema de gestión de calidad), 
•  DIN EN ISO 14001/2005  

(Sistema de gestión medioambiental), 
•  Directiva sobre equipos a presión B+D1 

(Control de calidad, producción), 
•  ASME VIII (UV), 
•  KTA 1401. 

1.2 Sobre estas instrucciones de uso

Estas instrucciones de uso tienen en cuenta en 
conjunto los siguientes tipos de válvulas de se-
guridad y de aparatos periféricos: 
•  válvulas de seguridad accionadas  

por resorte (A), 
•  válvulas de seguridad accionadas  

por válvula piloto (B),
•  válvulas de seguridad con carga  

adicional (C).

Las válvulas de seguridad pueden estar equipa-
das adicionalmente con disco de ruptura, carga 
adicional neumática, fuelle y selector de circuito 
preconectado en serie. 

En función de la instalación y el medio serán 
de aplicación determinadas normas y regla-
mentos. Estas normas y reglamentos deben 
cumplirse. 

Además de las indicaciones de estas instruc-
ciones de uso deben aplicarse las normas ge-
nerales vigentes de seguridad y de protección 
de los trabajadores. Asimismo, deben cumplirse 
las normas de protección medioambiental.

1.3 Convenciones gráficas

Las informaciones relevantes para la seguridad 
están identificadas con avisos de seguridad y 
de alarma. En estas instrucciones de uso se di-
stinguen los siguientes niveles de riesgo:

PELIGRO

Indica la situación de máximo riesgo. Si no se 
tienen en cuenta las indicaciones, el resultado 
es lesiones graves o muerte. 

ADVERTENCIA

Indica una situación de riesgo elevado. Si no se 
tienen en cuenta las indicaciones, el resultado 
puede ser lesiones graves o muerte. 

PRECAUCIÓN

Indica una situación de riesgo. Si no se tienen 
en cuenta las indicaciones, el resultado puede 
ser lesiones ligeras o medias. 

ATENCIÓN

Indica la posibilidad de daños materiales. Si no 
se tienen en cuenta las indicaciones, el result-
ado puede ser daños materiales.
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Las indicaciones de seguridad y de alarma es-
tán estructuradas del siguiente modo:

Fuente de riesgo

Consecuencias si no se tiene en cuenta el 
riesgo.

•  Medidas para evitar el riesgo e impedir 
lesiones.

En el capítulo 2.4 se recogen las indicaciones 
de seguridad básicas. Las indicaciones de alar-
ma se encuentran en las instrucciones. 

Si ciertos apartados se aplican sólo a deter-
minados tipos de válvulas de seguridad, esta 
circunstancia se indicará con una letra.

Para la identificación se utilizan las siguientes 
letras:
•  A para válvulas de seguridad 

accionadas por resorte, 
•  B para válvulas de seguridad 

accionadas por válvula piloto,
•  C para válvulas de seguridad 

con carga adicional.

2 Seguridad

2.1  Utilización conforme  
a la normativa

Existen válvulas de seguridad en diferentes 
construcciones. En el momento de elegir una 
válvula de seguridad se deberá tener en cuenta 
la finalidad de uso.

Una válvula de seguridad está diseñada para su 
funcionamiento dentro de un ámbito de presión 
determinado.

La presión de servicio máxima autorizada 
depende de varios factores, entre otros:
•  del material de la válvula de seguridad, 
•  de la temperatura del medio,
•  de la presión de proyecto, 
•  de los niveles de presión de las bridas.

Con ayuda de los documentos del permiso 
debe comprobarse si se ha seleccionado la vál-
vula de seguridad correcta para la finalidad de 
uso prevista. 

En función de la instalación se aplican diferen-
tes valores límite para la temperatura del me-
dio. El resorte de la válvula de seguridad deberá 
tener el diseño correspondiente. La presión de 
disparo se deberá ajustar en el nivel correspon-
diente. 

Si se manejan medios peligrosos o nocivos para 
la salud, deben tenerse en cuenta las normas y 
reglamentos correspondientes. 

Entre los medios peligrosos se encuentran:
• medios tóxicos, 
• medios corrosivos, 
• medios irritantes, 
•  medios peligrosos para el medio  

ambiente, 
• medios calientes. 

Las indicaciones de seguridad y de alarma son 
de cumplimiento obligado. 

2.2  Uso contrario a la normativa

No se pueden utilizar válvulas de seguridad de 
forma contraria a la normativa. En caso de utili-
zación contraria a la normativa el fabricante no 
será responsable.
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Los precintos no se pueden dañar o retirar. Cu-
alquier modificación puede influir sobre el fun-
cionamiento de la válvula de seguridad. En tal 
caso, la garantía expira. 

Las piezas móviles e importantes para el fun-
cionamiento no se pueden recubrir con pintura 
protectora.

Las válvulas de seguridad – en particular el ac-
cionamiento y el acoplamiento – no se pueden 
bloquear. 

No se podrán utilizar las palancas de las vál-
vulas de seguridad para colgar objetos. No se 
puede modificar la posición de una palanca. En 
las palancas no se pueden colocar pesos adi-
cionales.

2.3  Normas y directrices técnicas

En el momento del suministro, las válvulas de 
seguridad se ajustan al estado de la técnica. 

Para el manejo de las válvulas de seguridad 
se deberán tener en cuenta las siguientes 
normativas: 
•  TRD [Reglas técnicas alemanas de calderas 

de vapor] 421, 721,
•  TRB [Reglas técnicas alemanas para recipi-

entes a presión] 403,
•  AD [Equipo de trabajo Recipientes a presión] 

2000 – Hojas técnicas A2 y A4,
•  DIN EN ISO 4126,
•  Directiva de equipos a presión  

97/23/CE,
•  Código ASME, Secciones II y VIII,
•  API 520, 526, 527,
•  ATEX 100.

Según la función de la válvula de seguridad de-
ben tenerse en cuenta otros reglamentos.

En la declaración de conformidad se exponen 
las normas y directrices técnicas que cumple 
una válvula de seguridad de un tipo determina-
do.
 
2.4 Indicaciones de seguridad básicas

PELIGRO

Medios peligrosos

Intoxicaciones, causticaciones, quemaduras, 
lesiones.

•  Implantar dispositivos protectores apropia-
dos. 

•  Utilizar recipientes colectores  
apropiados. 

•  Llevar equipamiento protector  
apropiado.

Cuerpos extraños en la válvula de seguridad

Riesgos por válvula de seguridad inexistente o 
no hermética.
•  Lavar la instalación antes del montaje de una 

válvula de seguridad. 
•  Revisar la presencia de cuerpos extraños en 

la válvula de seguridad. 
•  Retirar los cuerpos extraños. 
 
La protección antiparasitaria (Bug screen) 
presenta daños o no existe (B u opción)

Suciedad, objetos o animales pueden acceder 
a la válvula de seguridad. Riesgos por funcion-
amiento defectuoso de la válvula de seguridad.

•  Montar correctamente la protección antipa-
rasitaria. 

•  Controlar regularmente la protección antipa-
rasitaria.
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Temperaturas del entorno demasiado altas

Dilatación del material. Riesgos por funciona-
miento defectuoso de la válvula de seguridad. 
•  Con temperaturas superiores a 60°C con-

struir las tuberías de alivio de presión con 
la mayor longitud posible y con interceptor 
hidráulico (sólo C).

•  Ubicar el armario de mando y los acciona-
mientos de modo que no queden expuestos 
a temperaturas superiores a 60 ºC (sólo C).

Temperaturas del entorno demasiado bajas

Congelaciones, vapores congelados, velocidad 
de flujo reducida por solidificación de medios. 
Riesgos por avería en el funcionamiento de la 
válvula de seguridad.
•  Proteger contra el frío la válvula de seguridad 

y las tuberías (sólo C).
•  A temperaturas inferiores a 2°C iniciar las 

medidas correspondientes (sólo C).
•  A temperaturas inferiores a 2 C calentar el 

armario de mando y las tuberías de alivio de 
presión (sólo C).

Ámbito de presión de la alimentación de aire 
superado por arriba o por abajo (sólo C)

Funcionamiento defectuoso de la carga  
suplementaria. Riesgos por avería en el funcion-
amiento de la válvula de seguridad.
 
Tener en cuenta el ámbito de presión de la 
alimentación de aire:
– presión máxima: 10 bares, 
– presión mínima:   3,5 bares.

Medios abrasivos o corrosivos

Las piezas móviles se atascan o se inmovilizan. 
Riesgos por avería en el funcionamiento de la 
válvula de seguridad. 
•  Efectuar el mantenimiento de la válvula de 

seguridad después de cada reacción. 
•  Utilizar fuelles.

Medios con un porcentaje de partículas ele-
vado (sólo B)

Sedimentos y obstrucciones. Riesgos por 
funcionamiento defectuoso de la válvula de 
seguridad.
•  Utilizar filtros con la abertura de malla cor-

recta. 
•  Para aumentar la capacidad de filtrado utilizar 

filtros adicionales.
Medios residuales en la válvula de seguridad

Intoxicaciones, causticaciones, quemaduras, 
lesiones.
•  Llevar equipamiento protector apropiado. 
•  Retirar medios residuales.

ADVERTENCIA

Válvula de seguridad no hermética

Riesgos por salida de medios debida a daños 
en las juntas y superficies de obturación.
•  Proteger la válvula de seguridad frente a 

sacudidas y golpes, sobre todo durante el 
transporte y el montaje.

•  Comprobar regularmente la hermeticidad de 
la válvula de seguridad.
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Bonetes del resorte o guías del eje abiertos

Riesgos por salida de medios.
•  Garantizar que no se produzcan  

riesgos por salida de medios. 
•  Mantener la distancia de seguridad. 
•  Llevar equipamiento protector  

apropiado.

PRECAUCIÓN

Medio caliente
Quemaduras o escaldaduras.
•  Llevar equipamiento protector  

apropiado.

Superficies calientes
Quemaduras.
•  Llevar equipamiento protector  

apropiado.

Medio agresivo
Causticaciones.
•  Llevar equipamiento protector  

apropiado. 

Bonetes del resorte o guías del eje abiertos 
Peligro de aplastamiento por piezas móviles. 
•  Instalar las medidas de protección apropia-

das. 

Bordes cortantes y rebabas
Riesgo de lesión.
•  Llevar guantes de protección. 
•  Agarrar la válvula de seguridad con  

cuidado.

Emisión de ruido elevada
Daños auditivos.
• Llevar protección auditiva.

3 Distintivos

Todas las válvulas de seguridad se precintan 
después del ajuste y la comprobación. Sólo con 
los precintos intactos se garantiza que la válvula 
de seguridad funcione de conformidad con los 
distintivos.
 
El distintivo de componentes colocado en la 
válvula de seguridad (placa de características) 
informa, entre otros, sobre: 
•  datos del pedido (número de serie),
•  características técnicas,
•  presión de ajuste,
•  número de ensayo VdTÜV (Asociación de So-

ciedades de Inspección Técnica),
•  distintivo CE con número del organismo men-

cionado, 
•  en su caso distintivo UV. 

Se pueden colocar otros distintivos según el  
criterio de los reglamentos aplicados, por 
ejemplo: 
•  distintivo por punzón de marcado, 
•  distintivo infundido, 
•  distintivo marcado por impacto  

(p. ej. en válvulas de seguridad  
con conexión roscada), 

•  distintivo independiente  
(p. ej. para el revestimiento calentador),  

•  etiquetas colgantes de aviso de alarma  
(p. ej. en un tornillo de fijación).

En caso de modificaciones técnicas de una 
válvula de seguridad deben adaptarse los 
distintivos. 
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4  Información general sobre 
las válvulas de seguridad

4.1 Juntas y pérdidas de hermeticidad

Las válvulas de seguridad se fabrican con un 
alto grado de precisión. Sobre todo las superfi-
cies de obturación de las válvulas de seguridad 
han sido procesadas minuciosamente. 

Se distingue entre válvulas de seguridad de jun-
tas revestidas y de juntas metálicas.
 
Las válvulas de seguridad de juntas metálicas 
cumplen los requisitos de hermeticidad de las 
normas nacionales e internacionales. 

Para válvulas de seguridad de juntas revesti-
das se ofrecen diferentes materiales a base de 
elastómeros. El material elastomérico se deberá 
elegir en función del ámbito de utilización. La 
elección depende del  medio, de la presión y de 
la temperatura. 

Para descubrir pérdidas de hermeticidad se 
puede instalar un manómetro de control. Para 
impedir la salida de los medios en válvulas de 
seguridad cargadas por resorte se pueden uti-
lizar fuelles. 

Para recoger los medios que han salido se pue-
den utilizar recipientes colectores.

4.2 Desagüe

Por norma general las válvulas de seguridad 
se suministran sin orificio de drenaje, porque el 
drenaje se debe efectuar a través de un con-
ducto de descarga. Sólo en casos excepciona-
les se autorizan o incluso se requieren orificios 
de drenaje directamente en la válvula de seguri-
dad (p. ej. si se instalan en barcos).

Si el cliente lo solicita, las válvulas de seguridad 
se suministrarán con orificio de drenaje. Tambi-
én se podrá perforar posteriormente un orificio 
de drenaje en el sitio previsto para este fin. Los 
planos correspondientes se podrán solicitar al 
fabricante.

Los orificios de drenaje sin función se deberán 
ocluir.

4.3  Presión de servicio y presión de dispa-
ro

Para garantizar una oclusión segura después de 
la reacción de una válvula de seguridad, la pre-
sión la presión de servicio deberá mantenerse 
de forma duradera por debajo de la presión de 
disparo.

La presión de servicio deberá situarse por de-
bajo de la presión de disparo, como mínimo en 
el valor de la diferencia de presión de cierre más 
el 5 %. 

Al aumentar la presión de servicio desciende 
la presión de cierre de una válvula de seguri-
dad cargada por resorte. Cuanto más próxima 
se encuentre la presión de servicio a la presión 
de disparo mayor es la posibilidad de salida del 
medio (sólo A). Se pueden producir pérdidas de 
hermeticidad sobre todo en superficies de junta 
dañadas o con cuerpos extraños. 

Si se pierde la presión de aire para la carga adi-
cional, la válvula de seguridad funciona como 
una válvula de seguridad convencional sin car-
ga adicional (sólo C).

4.4 Condiciones del entorno

Los controles y accionamientos están diseña-
dos para su uso entre 2 C y 60 C.
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Para su uso en condiciones extremas se reco-
miendan válvulas de seguridad de acero inoxi-
dable. 

Las válvulas de seguridad y las tuberías deben 
protegerse frente a la acción de la intemperie.

4.5 Pintura protectora

Las válvulas de seguridad se pintan en fábrica 
con una pintura protectora. La pintura protec-
tora protege la válvula de seguridad durante el 
almacenamiento y el transporte. Si las condi-
ciones externas son corrosivas, se requiere una 
protección adicional frente a la corrosión. 

Las piezas móviles e importantes para el fun-
cionamiento no se pueden recubrir con pintura 
protectora.

5  Embalaje, transporte  
y almacenamiento

5.1 Embalaje

Antes del suministro se comprueba la presen-
cia de daños o pérdidas de hermeticidad en 
las válvulas de seguridad. Para un transporte 
seguro deben protegerse con cubiertas contra 
daños todas las superficies, empaquetaduras y 
roscas.
 
5.2 Transporte

Las válvulas de seguridad sólo pueden levantar 
por las tuercas anulares previstas para el trans-
porte (sólo B). 

Las válvulas de seguridad no se pueden levan-
tar ni por la palanca de ventilación ni por las tu-
berías exteriores. 

Las válvulas de seguridad deben transportarse 
con cuidado. Las válvulas de seguridad no pue-

den caerse. Las sacudidas y los golpes podrían 
dañar las superficies de obturación. Las válvu-
las de seguridad deben protegerse contra la 
suciedad durante el transporte. Deben utilizarse 
cubiertas protectoras y embalajes adecuados.

5.3 Almacenamiento

Las válvulas de seguridad deben almacenarse 
secas y protegidas frente a la suciedad. 

La temperatura de almacenamiento adecuada 
se encuentra entre los 5 °C y los 40 °C. 

El límite superior para la temperatura de alma-
cenamiento es de 50°C, el límite inferior para la 
temperatura de almacenamiento es de –10 C.

Las válvulas de seguridad están provistas en 
fábrica con tapas protectoras para las bridas. 
Durante el almacenamiento deben montarse las 
capas protectoras para las bridas.

Si las válvulas de seguridad se almacenan a 
temperaturas bajo cero, debe tenerse en cuenta 
la resistencia de los materiales (p. ej. de las jun-
tas) frente a la temperatura. 
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6 Montaje

6.1  Información general sobre  
el montaje

El montaje de las válvulas de seguridad sólo lo 
podrá efectuar personal formado.
 
La formación tiene lugar en seminarios de  
LESER, por parte de personal experto en tal-
leres o mediante el estudio de documentos fa-
cilitados por LESER, como películas de vídeo, 
catálogos e instrucciones de montaje. 

Además de estas instrucciones de uso genera-
les se dispone de instrucciones de montaje es-
pecíficas de los diferentes tipos. Estas instruc-
ciones de montaje se deberán tener en cuenta. 

Las válvulas de seguridad deben fijarse de con-
formidad con los datos de los planos. Deben 
utilizarse todos los elementos de sujeción pre-
vistos, de modo que no se produzcan fuerzas o 
tensiones mecánicas excesivas. 

Deben cumplirse los pares de apriete. Deben 
tenerse en cuenta los datos del fabricante. 

Durante el montaje, la válvula de seguridad, 
sobre todo las superficies de obturación, debe 
protegerse contra los golpes.
 
Por lo general, las válvulas de seguridad se 
deben montar en posición vertical. Las excep-
ciones sólo se autorizan si en los documentos 
del permiso se describen otras posiciones de 
montaje. Sobre una posición de montaje hori-
zontal decidirán conjuntamente el operador, el 
fabricante y los técnicos. 

Las válvulas de seguridad deben montarse de 
modo que las vibraciones dinámicas de la ins-
talación no se puedan transmitir a las válvulas 
de seguridad. Si la instalación no está libre de 

vibraciones, la forma apropiada para desacop-
lar las válvulas de seguridad de la instalación 
es mediante fuelles, juntas toroidales o tubos 
acodados.

Las válvulas de seguridad deben fijarse en la 
instalación con garras de sujeción. Las garras 
de sujeción absorben las fuerzas de reacción. 

En las conexiones de las válvulas de seguridad 
deben utilizarse juntas de dimensiones sufi-
cientes. Las conexiones deben efectuarse de 
conformidad con las instrucciones de los reg-
lamentos.

Los conductos de alimentación y de descarga 
de la válvula de seguridad deben tener unas di-
mensiones suficientes y deben adaptarse a las 
condiciones operativas locales. Deben tenerse 
en cuenta la contrapresión máxima existente y 
la temperatura. 

Las válvulas de seguridad deben montarse de 
modo que desde las tuberías de alimentación y 
de evacuación no se puedan transmitir tensio-
nes estáticas y térmicas a la válvula de seguri-
dad. Durante el montaje también deben tenerse 
en cuenta las fuerzas de reacción que pudieran 
aparecer con la descarga y una eventual dilata-
ción por temperatura durante el funcionamien-
to. Para ello se deberán prever posibilidades de 
dilatación. 

Los conductos de descarga deben tenderse de 
forma hidrodinámica. En función de su finalidad 
de uso los conductos de descarga deben presen-
tar direcciones de salida diferentes. Se distingue 
entre conductos de descarga para vapores o ga-
ses y conductos de descarga para líquidos. 

El conducto de descarga para la salida de va-
pores o gases debe montarse con una cierta 
pendiente, para garantizar una descarga sin 
riesgos. 
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El conducto de descarga para el desagüe 
debe montarse de modo que presente un des-
nivel hasta el orificio de desagüe en el punto 
más bajo. Sólo es posible desaguar correc-
tamente si el conducto de descarga discurre 
inmediatamente detrás de la válvula de segu-
ridad con un ligero desnivel, de modo que el 
medio se pueda evacuar completamente. El 
conducto de descarga no puede ir hacia arri-
ba inmediatamente después de la válvula de 
seguridad. 

El orificio de desagüe debe ubicarse en el punto 
más bajo del conducto de descarga. El orificio 
de desagüe debe tener dimensiones suficien-
tes, acceso libre y posibilidad de supervisión. 
Los medios deben recogerse en su salida (p. ej. 
mediante recipientes de condensación, recipi-
entes colectores o filtros).  

Si en casos excepcionales se monta un orificio 
de salida directamente en la válvula de seguri-
dad, dicho orificio debe protegerse con algún 
dispositivo que impida la penetración de hume-
dad y de suciedad. 
 
Si la instalación trabaja a temperaturas superi-
ores a 60 C, los conductos de alivio de presión 
de la válvula de seguridad con carga adicional 
deben construirse con la mayor longitud posi-
ble y con interceptor hidráulico. El armario de 
mando y el accionamiento deben ubicarse de 
modo que no queden expuestos a temperaturas 
superiores a 60ºC (sólo C). 

A temperaturas inferiores a 2°C existe riesgo de 
congelación. Con temperaturas inferiores el ar-
mario de mando y las conducciones de alivio de 
la presión deben calentarse (sólo C).

Los conductos de alivio de presión no pueden 
cerrarse. Los raíles de enclavamiento o los 
precintos impiden que se cierren los bloqueos 
(sólo C). 

El armario de mando para la carga adicional 
deberá estar protegido contra la suciedad. El 
armario de mando debe estar cerrado. Si no 
es posible excluir la presencia de suciedad se 
debe utilizar un armario eléctrico encapsulado 
(sólo C). 

Si se utiliza una válvula de seguridad con dis-
co de ruptura, debe procurarse que el disco de 
ruptura conectado previamente en línea no in-
utilice la válvula de seguridad. La construcción 
de la instalación debe excluir la posibilidad de 
orientar erróneamente el disco de ruptura. 

Los discos de ruptura sólo se pueden utilizar 
si cumplen los requisitos de seguridad. Debe 
aportarse la certificación de que los discos de 
ruptura se abren sin fragmentación.
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6.2 Montaje de la válvula de seguridad

En función de la instalación y del tipo de válvula 
de seguridad se requieren otras etapas de mon-
taje. En las instrucciones de manejo expuestas 
a continuación sólo se reproducen, resumidas, 
las etapas de montaje básicas. 

Las instrucciones de manejo están pensadas 
sólo para una orientación básica. Los detalles 
deben consultarse en las instrucciones de mon-
taje específicas del tipo en cuestión.

Requisito

•  La válvula de seguridad ha sido identificada 
con ayuda de la placa de características. 

•  Se ha efectuado la inspección visual de la 
instalación. 

•  Se ha controlado la hermeticidad de las 
conexiones. 

•  Se ha lavado la instalación para excluir la 
posibilidad de que lleguen suciedades o 
cuerpos extraños a la válvula de seguridad. 

•  En válvulas de seguridad sin tornillo de blo-
queo la prueba de presión de la instalación 
se ha efectuado con brida ciega o con placa 
de estanqueidad.

Forma de proceder

•  Fijar la válvula de seguridad. Si se dispone de 
garras de sujeción, éstas deben utilizarse. 

•  Colocar los conductos de alimentación y de 
evacuación  Utilizar juntas de dimensiones 
suficientes. 

•  En su caso, colocar un conducto de descar-
ga para el desagüe. 

•  En su caso, colocar el orificio de desagüe en 
el punto más bajo del conducto de descarga. 

 •  Retirar las arandelas de seguridad en la 
válvula de seguridad.

 
» La válvula de seguridad está montada.

7 Puesta en funcionamiento

7.1 Poner en servicio la instalación

En función de la instalación y del tipo de vál-
vula de seguridad se requieren otras etapas de 
manejo para la puesta en servicio. En las inst-
rucciones de manejo expuestas a continuación 
sólo se reproducen, resumidas, las etapas de 
manejo básicas para la puesta en servicio. Las 
instrucciones de manejo están pensadas sólo 
para una orientación básica.

Requisitos

» La válvula de seguridad está montada. 

Forma de proceder 

1.  En válvulas de seguridad con tornillo de 
bloqueo efectuar la prueba de presión.  

2.  Comprobar la posición de la palanca de 
ventilación. 

3.  Retirar el tornillo de bloqueo. 
4.  Proteger el espacio de descarga. 
5.  Arrancar la instalación lentamente, aumentar 

la presión lentamente pero  
no hasta la presión de disparo. 

7.  Comprobar la hermeticidad de las válvulas 
de seguridad y de las conexiones.

  
» La instalación se ha puesto en servicio. 
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8 Funcionamiento

8.1  Información general sobre  
el funcionamiento

Durante el funcionamiento debe comprobarse 
regularmente la capacidad funcional de las vál-
vulas de seguridad. 

En válvulas de seguridad accionadas por vál-
vula piloto se pueden utilizar, para la compro-
bación de la presión de disparo, la purga de la 
válvula principal o la conexión de prueba del 
piloto (FTC). La conexión de prueba debe estar 
siempre accesible (sólo B). 

Para comprobar el funcionamiento deben pur-
garse las válvulas de seguridad. Las válvulas de 
seguridad se pueden purgar a partir de una pre-
sión de funcionamiento del 75 % de la presión 
de disparo. Los intervalos de mantenimiento se 
establecerán según indican las normas y reg-
lamentos.

En válvulas de seguridad accionadas por válvu-
la piloto con una conexión de prueba del piloto 
la prueba puede tener lugar durante el funcio-
namiento.  

Se deberá utilizar el medio de prueba correcto. 
Una vez que el piloto ha efectuado el proceso 
de conexión, la válvula principal se purga. Para 
ello el medio se debe derivar de forma segura. 
Después del ensayo debe comprobarse si la 
válvula de seguridad es hermética. La conexión 
de ensayo del piloto debe protegerse de nuevo 
contra la entrada de suciedad con el capuchón 
de cierre (sólo B). 

En válvulas de seguridad controladas por pi-
loto sin conexión de prueba del piloto la pru-
eba debe efectuarse en un banco de pruebas  
(sólo B).

Si la válvula de seguridad no es hermética debi-
do a la suciedad existente entre las superficies 
de obturación, debe limpiarse la válvula de se-
guridad. En este caso, debe purgarse la válvula 
de seguridad y descargar el medio.

 Si la válvula de seguridad no es hermética de-
bido a daños en una superficie de obturación, 
debe efectuarse su mantenimiento.

Las vibraciones en la instalación pueden pro-
vocar el desprendimiento de componentes. Las 
uniones roscadas deben someterse a pruebas 
regulares. 

Los intervalos de mantenimiento dependen de 
las condiciones de uso. Por tanto, cada válvula 
de seguridad tendrá su correspondiente inter-
valo de mantenimiento, que deberá estable-
cerse de común acuerdo entre el operador, el 
fabricante y el técnico. 

Los intervalos de mantenimiento se reducen si: 
•  se utilizan medios corrosivos, agresivos o ab-

rasivos, 
•  una válvula de seguridad reacciona con fre-

cuencia. 

Una carga adicional debe comprobarse como 
mínimo una vez al año.

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 539 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1883 of 2457



62

ES

Instrucciones de servicioInstrucciones de servicio

8.2  Comprobar el funcionamiento de la vál-
vula de seguridad

En función de la instalación y del tipo de válvula 
de seguridad se requieren otras etapas de ma-
nejo para la prueba durante el funcionamiento. 

En las instrucciones de manejo expuestas a 
continuación sólo se reproducen, resumidas, 
las etapas de manejo básicas. Las instruccio-
nes de manejo están pensadas sólo para una 
orientación básica. Los detalles deben consul-
tarse en las instrucciones específicas del tipo 
en cuestión.

ADVERTENCIA

Con alta velocidad, alta temperatura y medi-
os que escapan con gran intensidad sonora 

Existe riesgo de lesión y de daños auditivos.
• Llevar equipo de protección. 
• Llevar protección auditiva.

Forma de proceder

1. Purgar la válvula de seguridad. 
2.  En su caso controlar la carga adicional  

(sólo C). 
3.  Descargar el medio. 
4.  Retirar las sedimentaciones. 
5.  Controlar si se han pegado las superficies de 

conducción móviles o las juntas de material 
compresible.

6.  Comprobar si el acceso a la palanca de 
ventilación está libre. 

7.  Comprobar el funcionamiento del desagüe.

»   Se ha comprobado el funcionamiento de la 
válvula de seguridad.  

8.3  Inspeccionar la válvula de seguridad.

En función de la instalación y del tipo de vál-
vula de seguridad se requieren otras etapas de 
manejo para la prueba durante el funcionamien-
to. En las instrucciones de manejo expuestas a 
continuación sólo se reproducen, resumidas, 
las etapas de manejo básicas. 

Las instrucciones de manejo están pensadas 
sólo para una orientación básica y sólo se  
aplican para válvulas de seguridad accionadas 
por válvula piloto (sólo B). Los detalles deben 
consultarse en las instrucciones específicas  
del tipo en cuestión.

Forma de proceder

1.  Controlar la presencia de daños en las 
tuberías exteriores. 

2.  Comprobar las uniones roscadas.
3.  Limpiar el alivio de presión y  

las tuberías de control. 
4.  Controlar la presencia de daños  

en las piezas adosadas. 
5.  Comprobar el margen de movilidad  

de los componentes adosados. 
6.  Limpiar regularmente el filtro situado antes 

de los pilotos. 
7.  Limpiar regularmente los filtros  

adicionales.
 
»  Se ha inspeccionado la válvula de seguridad.
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9 Mantenimiento 

9.1  Generalidades sobre el mantenimiento

El mantenimiento de las válvulas de seguridad 
sólo lo podrá efectuar personal formado. 

La formación tiene lugar en seminarios de LE-
SER, por parte de personal experto en talleres o 
mediante el estudio de documentos facilitados 
por LESER. 

La persona que desmonte válvulas de seguri-
dad debe informarse sobre los riesgos. 
La red de empresas de LESER en todo el mundo 
ofrece servicios de mantenimiento.

Para los trabajos de mantenimiento debe des-
montarse la válvula de seguridad. El desmonta-
je puede verse dificultado si los lubricantes han 
ido desapareciendo. 

Antes del desmontaje la instalación debe estar 
conectada sin presión. 

Antes del desmontaje debe comprobarse la 
presencia de medio en la cubierta del resorte.  
Si en la válvula de seguridad el medio sale di-
rectamente de la cubierta del resorte abierta o 
del orificio de desagüe, el fuelle es defectuoso. 
Un fuelle defectuoso debe cambiarse de inme-
diato. 

Los fuelles deben comprobarse en caso de des-
montaje de la válvula de seguridad y cambiarse 
siempre en caso de daños.

Los fuelles tienen un número determinado de 
ciclos de carga. Si se alcanza este número de 
ciclos de carga, los fuelles deben cambiarse.

Las juntas y los puntos de junta deben compro-
barse regularmente. Si han dejado de cumplir 
los requisitos de hermeticidad, las juntas deben 

cambiarse. Los módulos de piezas de recambio 
se pueden pedir a LESER. 

Si se pretende ajustar la presión de disparo, 
debe comprobarse, con ayuda de tablas de 
resortes, la posibilidad de utilizar los resortes. 
Deben utilizarse los resortes correctos para la 
presión de disparo prevista. Una vez que se ha 
ajustado la presión de disparo debe comprobar-
se la instalación del conjunto de la válvula de 
seguridad. 

Para el ajuste de la presión de disparo y para el 
cambio de los resortes debe retirarse el precin-
to. Debido a ello, la garantía expira. Las modifi-
caciones deberían efectuarse en la fábrica o en 
un taller autorizado o en la Oficina de inspecci-
ón técnica.

9.2 Ajustar la presión de disparo

En función de la instalación y del tipo de vál-
vula de seguridad se requieren otras etapas de 
manejo para el desmontaje. En las instruccio-
nes de manejo expuestas a continuación sólo 
se reproducen, resumidas, las etapas de mane-
jo básicas. Las instrucciones de manejo están 
pensadas sólo para una orientación básica y 
sólo se aplican para válvulas de seguridad sin 
equipamiento adicional. Los detalles deben 
consultarse en las instrucciones específicas del 
tipo en cuestión.
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ADVERTENCIA

Salida de medio

Riesgo para las personas y el entorno.

•  Adoptar las medidas de seguridad en corres-
pondencia con el medio. 

•  Recoger el medio que sale de las  
tuberías.

•  No permitir el acceso de personas  
no autorizadas a la zona de riesgo.

•  Llevar equipamiento protector  
apropiado. 

ATENCIÓN

Ejes no protegidos contra el giro.

Daños en las superficies de junta.  
• Proteger los ejes contra el giro.

Requisitos

• La instalación está conectada sin presión. 
•  En las cubiertas de resorte de las válvulas de 

seguridad no se encuentran medios.

Forma de proceder

1.  Soltar los precintos. 
2.  Desmontar el bonete de descarga. 
3.  Proteger los ejes contra el giro. 
4.  Tensar el resorte y ajustar el tornillo de pre-

sión a la presión de disparo deseada. Tener 
en cuenta para ello el margen de ajuste 
autorizado del resorte. 
–  La presión de disparo aumenta si se gira 

el tornillo de presión hacia la derecha. El 
resorte se tensa con más fuerza. 

    –   La presión de disparo se reduce si se gira 
el tornillo de presión hacia la izquierda. El 
resorte se afloja. 

5.  Montar el bonete de ventilación. 
6.  Controlar la presión de disparo. 

7.  Solicitar al organismo autorizado que vuelva a 
precintar la válvula de seguridad.

» La presión de disparo se ha ajustado. 

9.3 Cambio del resorte

En función de la instalación y del tipo de vál-
vula de seguridad se requieren otras etapas de 
manejo para el desmontaje. En las instruccio-
nes de manejo expuestas a continuación sólo 
se reproducen, resumidas, las etapas de mane-
jo básicas. 

Las instrucciones de manejo están pensadas 
sólo para una orientación básica y sólo se ap-
lican para válvulas de seguridad accionadas 
por resorte sin equipamiento adicional (A). Los 
detalles deben consultarse en las instrucciones 
específicas del tipo en cuestión.
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ADVERTENCIA

Salida de medio

Riesgo para las personas y el entorno.

•  Adoptar las medidas de seguridad en corres-
pondencia con el medio. 

•  Recoger el medio que sale de las tuberías.
•  No permitir el acceso de personas no autoriz-

adas a la zona de riesgo.
Llevar equipamiento protector apropiado.

ADVERTENCIA

Resortes bajo tensión previa

Riesgo de lesiones por piezas volando.

•  Tener en cuenta las instrucciones de montaje 
de la válvula de seguridad.

•  Llevar equipo de protección.

ADVERTENCIA

Resortes cambiados

Resortes bloqueantes. 
Pérdida de función.

•  No cambiar los resortes durante el desmon-
taje de la válvula de seguridad. 

ATENCIÓN

Ejes no protegidos contra el giro.

• Daños en las superficies de junta. 
• Proteger los ejes contra el giro.

Modo de proceder (sólo A)

1. Soltar los precintos. 
2. Desmontar el bonete de descarga. 
3. Proteger los ejes contra giro.  
4. Desatornillar el tornillo de presión. 
5. Extraer el bonete del resorte. 
6. Retirar el resorte. 
7.  Retirar el reje con la arandela guía y el 

disco. 
8.  Limpiar el asiento, el disco y la carcasa. 
9.  Insertar el eje con la arandela guía y el 

disco. 
10. Insertar el resorte nuevo. 
11.  Colocar el bonete del resorte. 
12.  Proteger los ejes contra el giro. 
13.  Tensar el resorte y ajustar el tornillo de 

presión a la presión de disparo deseada.  
–  Tener en cuenta para ello el margen de 

ajuste autorizado del resorte.
       –  La presión de disparo aumenta si se gira 

el tornillo de presión hacia la derecha.  
El resorte se tensa con más fuerza. 

14.  La presión de disparo se reduce si se gira 
el tornillo de presión hacia la izquierda. El 
resorte se afloja. 

15.  Controlar la presión de disparo. 
16.  Montar el bonete de ventilación. 
17.  Tirar de la palanca de ventilación hacia 

el medio, de modo que la horquilla de 
ventilación agarre debajo del acoplamien-
to. Solicitar al organismo autorizado que 
vuelva a precintar la válvula de seguridad.

 
» El resorte se ha cambiado.
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(C).
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• TRD 421, 721,
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• AD 2000-  A2  A4,
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• 97/23/EG
•  ASME, II VIII,
• API 520, 526, 527,
• ATEX 100a = 94/9/EC, 
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1.1 

LESER

LESER

 
LESER
•  DIN EN ISO 9001/2000 

•  DIN EN ISO 14001/2005 

• B+D1
 

•  ASME VIII (UV), 
•  KTA 1401.

1.2 

 
•  (A), 
•  (B),
•   (C).
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2.3  

• TRD 421, 721,
• TRB 403,
• AD 2000 A2 A4
• DIN EN ISO 4126,
• 97/23/EG,
• ASME-Code, II VIII
• API 520, 526, 527,
• ATEX 100.
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4.2 

4.3  
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A

C
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安装操作维护手册安装操作维护手册
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20537 Hamburg, Wendenstr. 133-135
20506 Hamburg, P.O. Box 26 16 51

Fon +49 (40) 251 65-100
Fax +49 (40) 251 65-500

LESER GmbH & Co. KG E-Mail: sales@leser.com
www.leser.com

SolutionsSolutions
LESER products at a glance

API
Clean Service

Compact 
Performance

High Efficiency –  
Pilot operated  
safety valve

High Efficiency – 
Supplementary 
loading system

High Performance

Modulate Action
Best Availability – 
Change-over valve

S & R

Best Availability –  
KUB Bursting disc

Critical Service

The-Safety-Valve.com

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 578 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1922 of 2457



¸
Parameter Setting
40086664-2831402

52745517 PROMAG 50 W
Purchase order number Transmitter/Sensor

3004870843-30 / Endress+Hauser Flowtec AG DN100
Order Nº/Manufacturer Nominal diameter

50W1H-S50A3AK4AAAD - 
Order code Tag Nº

F7047620000
Serial Nº

Communication type HART

Device software V2.04.00

Device revision Dev.9/DD.1 [ID 41 (hex)]

Units

Unit volume flow dm³/min

Unit volume dm³

User interface

Assign line 1 Volume flow

Assign line 2 Totalizer 1

Totalizer

Unit volume totalizer 1 dm³

Assign totalizer 1 Volume flow

Unit volume totalizer 2 dm³

Assign totalizer 2 Volume flow

Current output 1

Assign current output Volume flow

Current span 4-20 mA HART NAMUR

Value 20 mA 1200 dm³/min

Time constant 3 s

Failsafe mode Minimum current

10/08/2012
Date

Endress+Hauser Flowtec (India) Pvt. Ltd.

M-171 - M-176, Waluj MIDC

Aurangabad - 431 136, India

Page  1 / 2

The below parameters are set according to your order.

Please refer to the Operating Manual for any parameters not mentioned.
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¸
Parameter Setting
40086664-2831402

Pulse output 1

Assign pulse Volume flow

Pulse value 10 dm³

Pulse width 100 ms

Output signal passive/positive

Failsafe mode Fallback value

10/08/2012
Date

Endress+Hauser Flowtec (India) Pvt. Ltd.

M-171 - M-176, Waluj MIDC

Aurangabad - 431 136, India

Page  2 / 2
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1. Product features

2. Materials

3. Dimensions

4. Types

5. Pressure range

6. Standards

7. Exploded drawing – as an example type 514

Data sheet diaphragm valve
type 514, 515, 517 and 519

8. Indicator for diaphragm material
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 d  DN  D  D2  D3  L(1)  L(2)  L(3)  L(4)  L2  H  H1  H2  M  z  Hx

 d  DN  D  D2  L(5)   L(6)  L(7)  L2  H  H1  H2  M  Hx

 d  DN  D  D2  D3   D4  L(8)  L2  H  H1  H2  M  Hx

9. Dimensions

Legend
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10. Pressure-Temperature Diagram
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11. Flow characteristics

12. Pressure loss
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13. kv 100 values

14. Operating torque

15. Accessories and options
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WIKA Alexander Wiegand SE & Co. KG
Alexander-Wiegand-Straße 30

Tel. (+49) 9372/132-0
Fax (+49) 9372/132-406
E-Mail info@wika.de
www.wika.de

Contents
1. Safety
2. Description

4.  Commissioning
5. Maintenance and cleaning
Appendix 1: Declaration of conformity for 
models 111.xx, 113.53, 213.40 and 213.53

Installation with 
open-ended 
spanner

Operating 

1. Safety

WARNING!

 

 

 

 

2. Description

 

Model 111.10: Model 113.53:
Model 111.11/16: Model 213.40:
Model 111.12: Model 213.53:

 

 

Mechanical connection

 models 1 and 213 
per directive 94/9/EC (ATEX)

GB

II 2 GD c TX
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Sealing in the 
thread 

to OPEN.

(+20 °C):  

Ingress protection per EN 60529 / IEC 529
Model 111.xx: IP 42

Model 111.xx:  -40 ... +60 °C

+60 °C
 
Attention!

 

 

Materials

  Model 111.11: Steel

  Model 213.40: Forged brass

Installation
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Permissible vibration load at the installation site
 
 

 

2)

2)

4. Commissioning

5. Maintenance and cleaning

 
 

 
 

personnel.
 

WARNING!  

 

Appendix 1: Declaration of conformity
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Dimensions PMC 45

Threaded Connections

Housings and Sanitary Connections
Ceramic Flushmount

Welded nozzle
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Dimensions PMC 45
(con’t)

ANSI Flanges

DIN Flanges
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Ordering Information
PMP 41
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/S

F/
Ko

nt
a 

X
IV

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[μS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/
reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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Endress+Hauser GmbH+Co. KG

Hauptstraße 1

D-79689 Maulburg

Erklärung zur Druckgeräterichtlinie
Cerabar M PMP51, PMP55 mit Einschraubgewinde, PN > 200 bar
Cerabar S  PMP71, PMP75 mit Einschraubgewinde, PN > 200 bar 
Deltabar S  PMD75, PN > 200 bar

Hiermit bestätigen wir, dass die oben aufgeführten Geräte gemäß Kategorie I der Richtlinie 97/23/EG 

(Druckgeräterichtlinie) bewertet und für stabile Gase der Fluidgruppe 1 ausgelegt sind.

Die aufgeführten Geräte werden nach Modul A gefertigt und geprüft.

Declaration to Pressure Equipment Directive
Cerabar M PMP51, PMP55 with Threaded Connections, PN > 200 bar
Cerabar S  PMP71, PMP75 with Threaded Connections, PN > 200 bar 
Deltabar S  PMD75, PN > 200 bar

We hereby confirm that the instruments listed above comply with category I of directive 97/23/EC 

(Pressure Equipment Directive) and are suitable for stable gases in fluid group 1.

The devices listed are manufactured and tested in accordance with module A.

Déclaration relative à la Directive Equipements sous 
Pression
Cerabar M PMP51, PMP55 avec raccord à visser, PN > 200 bar
Cerabar S  PMP71, PMP75 avec raccord à visser, PN > 200 bar 
Deltabar S  PMD75, PN > 200 bar

Par la présente nous confirmons que les appareils mentionnés ci-dessus remplissent les exigences de la 

catégorie I de la directive 97/23/CE (Directive Equipements sous Pression) et sont conçus pour des gaz 

stables du groupe de fluides 1.

Les appareils mentionnés sont fabriqués et contrôlés selon le module d’évaluation A.

SD178P/00/A3/02.10

71110218

CCS/FM6.0
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KA01030P/00/EN/13.10

71123261

Brief Operating Instructions

Cerabar M
PMC51, PMP51, PMP55 

Process pressure measurement

These are Brief Operating Instructions.

For more detailed information, please refer to the Operating Instructions and the 

additional documentation on the CD-ROM provided.

These Brief Operating Instructions are not intended to replace the Operating 

Instructions provided in the scope of supply.

The complete device documentation consists of:

• these Brief Operating Instructions

• Approvals and safety certificates

• a CD-ROM with:

– the Operating Instructions

– Technical Information
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1 Safety instructions

1.1 Designated use
The Cerabar M is a pressure transmitter for measuring level and pressure.

The manufacturer accepts no liability for damages resulting from incorrect use or use other than 

that designated.

1.2 Installation, commissioning and operation
• The device must only be installed, connected, commissioned and maintained by qualified and 

authorized specialists (e.g. electrical technicians) in full compliance with the instructions in 

this manual, the applicable norms, legal regulations and certificates (depending on the 

application).

• The specialist must have read and understood this manual and must follow the instructions it 

contains. If you are unclear on anything in these Brief Operating Instructions, you must read 

the Operating Instructions (on the CD-ROM). The Operating Instructions provide detailed 

information on the device/measuring system.

• The device may only be modified or repaired if such work is expressly permitted in the 

Operating Instructions ( see CD-ROM).

• If faults cannot be rectified, the device must be taken out of service and secured against 

unintentional commissioning.

• Do not operate damaged devices. Mark them as defective. 

1.3 Operational safety and process safety
• Alternative monitoring measures must be taken to ensure operational safety and process safety 

during confiugration, testing and maintenance work on the device.

• The device is safely built and tested according to state-of-the-art technology and has left the 

factory in perfect condition as regards technical safety. The applicable regulations and 

European standards have been taken into account.

• Pay particular attention to the technical data on the nameplate.

• Devices for use in hazardous areas are fitted with an additional nameplate. If the device is to 

be installed in an explosion hazardous area, then the specifications in the certificate as well as 

all national and local regulations must be observed. The device is accompanied by separate 

"Ex documentation", which is an integral part of this Operating Instructions. The installation 

regulations, connection values and Safety Instructions listed in this Ex document must be 

observed. The documentation number of the related Safety Instructions is also indicated on 

the additional nameplate.

• If using devices for applications with safety integrity level, the separate manual on functional 

safety must be observed thoroughly ( see CD-ROM).

# Warning! 

Only disassemble the device in pressurless condition!
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1.4 Return
Follow the instructions on returning the device as outlined in the Operating Instructions on the 

CD-ROM provided.

1.5 Safety icons

2 Mounting

# Warning! 

The seal is not allowed to press against the process isolating diaphragm as this could affect the 

measurement result.

2.1 Installation position

! Note! 

• Due to the orientation of the Cerabar M, there may be a shift in the measured value, i.e. when 

the container is empty, the measured value does not display zero. You may correct this zero 

point shift by a position adjustment in one of the following ways: 

– via the operation keys on the electronics module ( ä 13, "Function of the operating 

elements")

– via the operating menu ( ä 25, "Position zero adjustment")

• For PMP55, please refer to Section 2.3 "Installation instructions for devices with diaphragm 

seals – PMP55", ä 6.

• Endress+Hauser offers a mounting bracket for installing on pipes or walls (see Operating 

Instructions BA382P).

Symbol Meaning

#
Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to personal injury, 

a safety hazard or destruction of the instrument.

"
Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to personal injury or 

incorrect functioning of the instrument.

!
Note!
A note highlights actions or procedures which, if not performed correctly, may indirectly affect operation 

or may lead to an instrument response which is not planned. 
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2.2 Installation instructions for devices without diaphragm seals – 
PMP51, PMC51

! Note! 

• If a heated Cerabar M is cooled during the cleaning process (e.g. by cold water), a vacuum 

develops for a short time, whereby moisture can penetrate the sensor through the pressure 

compensation (1). If this is the case, mount the Cerabar M with the pressure compensation 

(1) pointing downwards.

• Keep the pressure compensation and GORE-TEX® filter (1) free from contamination.

• Cerabar M transmitters without diaphragm seals are mounted as per the norms for a 

manometer (DIN EN 837-2). We recommend the use of shutoff devices and siphons. The 

orientation depends on the measuring application.

• Do not clean or touch process isolating diaphragms with hard or pointed objects.

2.2.1 Pressure measurement in gases 

• Mount Cerabar M with shutoff device above the tapping point so that condensate which may 

be present, can flow into the process.

2.2.2 Pressure measurement in steams

• Mount Cerabar M with siphon above the tapping point. 

• Fill the siphon with liquid before commissioning. 

The siphon reduces the temperature to almost the ambient temperature.

2.2.3 Pressure measurement in liquids

• Mount Cerabar M with shutoff device below or at the same level as the tapping point.

2.2.4 Level measurement

• Always install the Cerabar M below the lowest measuring point.

• Do not mount the device in the filling curtain or at a point in the tank which could be affected 

by pressure pulses from an agitator.

• Do not mount the device in the suction area of a pump.

• The calibration and functional test can be carried out more easily if you mount the device 

downstream of a shutoff device.

1

1

1

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 603 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1947 of 2457



Mounting Cerabar M  4...20 mA HART

6 Endress+Hauser

2.3 Installation instructions for devices with diaphragm seals – 
PMP55

! Note! 

• Cerabar M devices with diaphragm seals are screwed in, flanged or clamped, depending on 

the type of diaphragm seal.

• A diaphragm seal and the pressure transmitter together form a closed, oil-filled calibrated 

system. The fill fluid hole is sealed and may not be opened.

• Do not clean or touch the process isolating diaphragm of the diaphragm seal with hard or 

pointed objects.

• Do not remove process isolating diaphragm protection until shortly before installation.

• When using a mounting bracket, sufficient strain relief must be ensured for the capillaries in 

order to prevent the capillary bending down (bending radius 100 mm (3.94 in)).

• Please note that the hydrostatic pressure of the liquid columns in the capillaries can cause zero 

point shift. The zero point shift can be corrected. ä 25, Section 5.3 "Position zero 

adjustment".

• Please observe the application limits of the diaphragm seal filling oil as detailed in the 

Technical Information for Cerabar M TI436P, "Planning instructions for diaphragm seal 

systems" section.

In order to obtain more precise measurement results and to avoid a defect in the device, mount 

the capillaries as follows:

• Vibration-free (in order to avoid additional pressure fluctuations)

• Not in the vicinity of heating or cooling lines

• Insulate if the ambient temperature is below or above the reference temperature 

• With a bending radius of 100 mm (3.94 in).
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2.3.1 Vacuum application

For applications under vacuum, Endress+Hauser recommends mounting the pressure 

transmitter below the diaphragm seal. This prevents vacuum loading of the diaphragm seal 

caused by the presence of filling oil in the capillaries. 

When the pressure transmitter is mounted above the diaphragm seal, the maximum height 

difference H1 in accordance with the illustration below left must not be exceeded. The 

maximum height difference depends on the density of the filling oil and the smallest ever 

pressure that is permitted to occur at the diaphragm seal (empty container), see illustration 

below right. 

P01-PMx5xxxx-11-xx-xx-xx-006

Fig. 1: Installation above the diaphragm seal
P01-PMP75xxx-05-xx-xx-en-011

Fig. 2: Diagram of maximum installation height above the diaphragm seal for 
vacuum applications, depending on the pressure at the diaphragm seal
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2.4 Assembling and mounting the "separate housing" version

P01-XMx5xxxx-11-xx-xx-xx-009

Fig. 3: "Separate housing" version

1 In the case of the "separate housing" version, the sensor is delivered with the process connection and cable ready 
mounted.

2 Cable with connection jack
3 Pressure compensation
4 Connector
5 Locking screw
6 Housing mounted with housing adapter, included
7 Mounting bracket provided, suitable for pipe and wall mounting (for pipes from 1 1/4" up to 2" diameter) 

2.4.1 Assembly and mounting

1. Insert the connector (item 4) into the corresponding connection jack of the cable (item 2).

2. Plug the cable into the housing adapter (item 6).

3. Tighten the locking screw (item 5).

4. Mount the housing on a wall or pipe using the mounting bracket (item 7). 

When mounting on a pipe, tighten the nuts on the bracket uniformly with a torque of at 

least 5 Nm (3.69 lbf ft).

Mount the cable with a bending radius (r) 120 mm (4.72 in).

r � 120 mm1

2
3

4

5

6

7

7
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2.5 Closing the cover on the stainless steel housing

P01-PMx5xxxx-17-xx-xx-xx-001

Fig. 4: Closing the cover 

The cover for the electronics compartment is tightened by hand at the housing until the stop. 

The screw serves as DustEx protection (only available for devices with DustEx approval).

2.6 Post-installation check
After installing the device, carry out the following checks:

• Are all screws firmly tightened?

• Are the housing covers screwed down tight?

3 Wiring

3.1 Connecting the device

! Note! 

• When using the measuring device in hazardous areas, installation must comply with the 

corresponding national standards and regulations and the Safety Instructions or Installation or 

Control Drawings.

• A suitable circuit breaker has to be provided for the device in accordance with IEC/EN 

61010.

• Devices with integrated overvoltage protection must be earthed.

• Protective circuits against reverse polarity, HF influences and overvoltage peaks are 

integrated.

The procedure

1. Check if the supply voltage matches the specified supply voltage on the nameplate.

2. Switch off the supply voltage before connecting the device. 
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3. Remove housing cover.

4. Guide cable through the gland. Preferably use twisted, screened two-wire cable.

5. Connect device in accordance with the following diagram.

6. Screw down housing cover.

7. Switch on supply voltage.

P01-PMD55xxx-04-xx-xx-xx-010

Electrical connection 4...20 mA HART

1 Terminals for supply voltage and signal
2 Test terminals
3 Grounding terminal
4 Supply voltage: 11,5 ... 45 VDC (versions with plug connectors: 35 V DC)
5 External ground terminal

3.2 Connecting the measuring unit

3.2.1 Supply voltage

! Note! 

• When using the measuring device in hazardous areas, installation must comply with the 

corresponding national standards and regulations and the Safety Instructions or Installation or 

Control Drawings.

• All explosion protection data are given in separate documentation which is available upon 

request. The Ex documentation is supplied as standard with all devices approved for use in 

explosion hazardous areas.

11.5 V DC

-   +1

2

3
4

5

4…20 mA

Electronic version

4 to 20 mA HART, 

for non-hazardous areas

11.5 to 45 V DC

(versions with plug-in connector 35 V DC)
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Taking 4 to 20 mA test signal

A 4 to 20 mA test signal may be measured via the test terminals without interrupting the 

measurement. To keep the corresponding measured error below 0.1%, the current measuring 

device should exhibit an internal resistance of < 0.7 .

3.2.2 Cable specification

• Endress+Hauser recommends using twisted, shielded two-wire cables.

• Terminals for wire cross-sections 0.5 to 2.5 mm2 (20 to 14 AWG)

• Cable outer diameter: 5 to 9 mm (0.2 to 0.35 in)

3.2.3 Shielding/potential equalization

• You achieve optimum shielding against disturbances if the shielding is connected on both 

sides (in the cabinet and on the device). If potential equalization currents are expected in the 

plant, only ground shielding on one side, preferably at the transmitter.

• When using in hazardous areas, you must observe the applicable regulations. 

Separate Ex documentation with additional technical data and instructions is included with 

all Ex systems as standard. 

3.3 Potential equalization
Hazardous area applications: Connect all devices to the local potential equalization.

Observe the applicable regulations. 

3.4 Post-connection check
Perform the following checks after completing electrical installation of the device: 

• Does the supply voltage match the specifications on the nameplate?

• Is the device connected as per Section 3.1?

• Are all screws firmly tightened?

• Are the housing covers screwed down tight?

As soon as voltage is applied to the device, the green LED on the electronic insert lights up for 

a few seconds or the connected local display lights up.
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4 Operation

4.1 Operation without operating menu 

4.1.1 Position of operating elements

The operating keys and DIP switches are located on the electronic insert in the device. 

Function of the DIP switches

P01-Mxxxxxxx-19-xx-xx-xx-009

Fig. 5: HART electronic insert 

1 DIP switch for locking/unlocking parameters relevant to the measured value
2 DIP switch for switching damping on/off
3 DIP switch for alarm current SW / Alarm Min (3.6 mA)
4 DIP switch (not used)
5 Slot for optional local display
6 Green LED to indicate successful operation
7 Operating keys for lower range value (zero) and upper range value (span)
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Switches Symbol/
labeling

Switch position

"off" "on"

1 The device is unlocked.

Parameters relevant to the measured value can 

be modified.

The device is locked 1).

Parameters relevant to the measured value 

cannot be modified.

2 damping Damping is switched off.

The output signal follows measured value 

changes without any delay.

Damping is switched on.

The output signal follows measured value 

changes with the delay time .2)
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Function of the operating elements

4.2 Operation with operating menu

4.2.1 Operation concept

The operation concept makes a distinction between the following user roles:

3 SW/Alarm min The alarm current is defined by the setting in 

the operating menu.

("Setup" -> "Extended setup" ->

"Curr. output" -> "Output fail mode")

The alarm current is 3.6 mA regardless of the 

setting in the operating menu.

1) If operation is locked by means of the DIP switch, you can only unlock operation again by means of the DIP switch. If ope-

ration is locked by means of the operating menu, you can only unlock operation again using the operating menu.

2) The value for the delay time can be configured via the operating menu ("Setup" -> "Damping").

Factory setting: = 2 s or as per order specifications.

Switches Symbol/
labeling

Switch position

"off" "on"

Operating key(s) Meaning

"Zero"
pressed for at least 

3 seconds

Get LRV
• "Pressure" measuring mode

The pressure present is accepted as the lower range value (LRV).

• "Level" measuring mode, "In pressure" level selection, "Wet" calibration mode
The pressure present is assigned to the lower level value ("Empty calibration").

! Note! 

No function is assigned to the key if level selection = "In height" and/or calibration mode = "Dry"

"Span"
pressed for at least 

3 seconds

Get URV
• "Pressure" measuring mode

The pressure present is accepted as the upper range value (LRV).

• "Level" measuring mode, "In pressure" level selection, "Wet" calibration mode
The pressure present is assigned to the upper level value ("Full calibration").

! Note! 

No function is assigned to the key if level selection = "In height" and/or calibration mode = "Dry"

"Zero" and "Span" 

pressed simultaneously 

for at least 3 seconds

Position adjustment
The sensor characteristic curve is shifted such that the pressure present becomes the zero value.

User role Meaning

Operator Operators are responsible for the devices during normal "operation". This is usually limited to reading process 

values either directly at the device or in a control room. If the work with the devices extends beyond value 

read-off tasks, the tasks involve simple, application-specific functions that are used in operation. Should an error 

occur, these users simple forward the information on the errors but do not intervene themselves.
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4.2.2 Structure of the operating menu

Service 

engineer/

technician

Service engineers usually work with the devices in the phases following device commissioning. 

They are primarily involved in maintenance and troubleshooting activities for which simple settings have to be 

made at the device.

Technicians work with the devices over the entire life cycle of the product. 

Thus, commissioning and advanced settings and configurations are some of the tasks they have to carry out.

Expert Experts work with the devices over the entire product life cycle, but their device requirements are often 

extremely high. Individual parameters/functions from the overall functionality of the devices are required for this 

purpose time and again.

In addition to technical, process-oriented tasks, experts can also perform administrative tasks (e.g. user 

administration).

"Experts" can avail of the entire parameter set.

User role Meaning

User role Submenu Meaning/use

Operator Language Only consists of the "Language" parameter (000) where the operating language for the device 

is specified.

The language can always be changed even if the device is locked.

Operator Display/operat. Contains parameters that are needed to configure the measured value display (selecting the 

values displayed, display format, display contrast, etc.).

With this submenu, users can change the measured value display without affecting the actual 

measurement.

Service 

engineer/

technician

Setup Contains all the parameters that are needed to commission measuring operations. This 

submenu has the following structure:

• Standard setup parameters
A wide range of parameters, which can be used to configure a typical application, is 

available at the start. The measuring mode selected determines which parameters are 

available.

After making settings for all these parameters, the measuring operation should be 

completely configured in the majority of cases.

• "Extended setup" submenu
The "Setup" submenu contains additional parameters for more in-depth configuration of 

the measurement operation to convert the measured value and to scale the output signal.

This menu is split into additional submenus depending on the measuring mode selected.

Service 

engineer/

technician

Diagnosis Contains all the parameters that are needed to detect and analyze operating errors. This 

submenu has the following structure:

• Diagnostic list
Contains up to 10 error messages currently pending.

• Event logbook
Contains the last 10 error messages (no longer pending).

• Instrument info
Contains information on the device identification.

• Measured values
Contains all the current measured values

• Simulation
Is used to simulate pressure, level, current and alarm/warning.

• Reset
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4.2.3 Operation with device display (optional)

A 4-line liquid crystal display (LCD) is used for display and operation. The local display shows 

measured values, dialog texts, fault messages and notice messages.

For easy operation the display can be taken out of the housing (see figure steps 1 to 3). It is 

connected to the device through a 90 mm (3.54 in) cable.

The display of the device can be turned in 90° stages (see figure steps 4 to 6). 

Depending on the orientation of the device, this makes it easy to operate the device and read the 

measured values.

P01-Mxxxxxxx-19-xx-xx-xx-008

Expert Expert Contains all the parameters of the device (including those in one of the submenus). The 

"Expert" submenu is structured by the function blocks of the device. It thus contains the 

following submenus:

• System
Contains all the device parameters that neither affect measurement nor integration into a 

distributed control system.

• Measurement
Contains all the parameters for configuring the measurement.

• Output
Contains all the parameters for configuring the current output.

• Communication
Contains all the parameters for configuring the HART interface.

• Application
Contains all the parameters for configuring the functions that go beyond the actual 

measurement.

• Diagnosis
Contains all the parameters that are needed to detect and analyze operating errors.

User role Submenu Meaning/use

1. 2. 3.

4. 5. 6.
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Functions:

• 8-digit measured value display including sign and decimal point, bargraph for 4 to 20 mA 

HART as current display

• Three keys for operation 

• Simple and complete menu guidance as parameters are split into several levels and groups

• Each parameter is given a 3-digit parameter code for easy navigation

• Possibility of configuring the display to suit individual requirements and preferences, such as 

language, alternating display, contrast setting, display of other measured values such as sensor 

temperature etc.

• Comprehensive diagnostic functions (fault and warning message etc.)

P01-Mxxxxxxx-07-xx-xx-xx-002

E+–

Symbol

Operating keys

ValueDevice tag

Measured value display

Unit

Bargraph

Operating menu

Parameter with selection list

Freely editable parameter

Direct
Access
Code

Value that
can be
edited

Selection
options

Header line

Information
line

Main line
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Display symbols

Operating keys on the display and operating module

Symbol Meaning

Lock symbol
The operation of the device is locked. To unlock the device, ä 20, Locking/unlocking 

operation.

Communication symbol
Data transfer via communication

Error message "Out of specification"
The device is being operated outside its technical specifications (e.g. during warmup or cleaning 

processes).

Error message "Service mode"
The device is in the service mode (during a simulation, for example).

Error message "Maintenance required"
Maintenance is required. The measured value remains valid.

Error message "Failure detected"
An operating error has occurred. The measured value is no longer valid.

Operating key(s) Meaning

O – Navigate downwards in the picklist

– Edit the numerical values and characters within a function

S – Navigate upwards in the picklist

– Edit the numerical values and characters within a function

F
– Confirm entry

– Jump to the next item

– Selection of a menu item and activation of the editing mode

O and F
Contrast setting of local display: darker

S and F
Contrast setting of local display: brighter

O and S
ESC functions:

– Exit the edit mode for a parameter without saving the changed value.

– You are in a menu at a selection level. Each time you press the keys simultaneously, you go 

up a level in the menu.

�

�

�

�
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Parameters with a picklist

Example: selecting "Deutsch" as the language of the menu.

User-definable parameters

Example: setting "Set URV" parameter from 100 mbar (1.5 psi) to 50 mbar (0.75 psi).

Local display Operation

P01-PMD55xxx-19-xx-xx-xx-002

"English" is set as the menu language (default value). A ✓ in front of 

the menu text indicates the active option.

P01-PMD55xxx-19-xx-xx-xx-001

Select "Deutsch" with "+" or "–" .

P01-PMD55xxx-19-xx-xx-xx-000

1. Confirm your choice with "E". A ✓ in front of the menu text 

indicates the active option. ("Deutsch" is now selected as the 

menu language.)

2. Exit the edit mode for the parameter with "E" .

Local display Operation

P01-PMD55xxx-19-xx-xx-xx-003

The local display shows the parameter to be changed. The value 

highlighted in black can be changed. The "mbar" unit is specified in 

another parameter and cannot be modified here.

P01-PMD55xxx-19-xx-xx-xx-004

1. Press "+" or "–" to get to the editing mode.

2. The first digit is highlighted in black.
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Accepting the pressure present

Example: setting position adjustment

P01-PMD55xxx-19-xx-xx-xx-005

1. Use "+" to change "1" to "5".

2. Confirm "5" with "E". The cursor jumps to the next position 

(highlighted in black).

3. Confirm "0" with "E" (second position).

P01-PMD55xxx-19-xx-xx-xx-006

The third position is highlighted in black and can now be edited.

P01-PMD55xxx-19-xx-xx-xx-007

1. Switch to the " " symbol with the "-" key.

2. Use "E" to save the new value and exit the editing mode.  See 

next graphic. 

P01-PMD55xxx-19-xx-xx-xx-008

The new value for the upper range value is 50.0 mbar (0.75 psi). 

– You exit the edit mode for the parameter with "E" .
– You can get back to the editing mode with "+" or

"–".

Local display Operation

P01-PMD55xxx-19-xx-xx-xx-009

The pressure for position adjustment is present at the device.

Local display Operation
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4.2.4 Locking/unlocking operation

Once you have entered all the parameters, you can lock your entries against unauthorized and 

undesired access.

Locked operation is indicated as follows:

• By the  symbol on the onsite display

• The parameters are grayed out in FieldCare and the HART handheld terminal, which means 

they cannot be edited. Indicated in the corresponding "Locking" parameter. 

Parameters which refer to how the display appears, e.g. "Language" and "Display contrast", can 

still be altered.

! Note! 

If operation is locked by means of the DIP switch, you can only unlock operation again by means 

of the DIP switch. If operation is locked by means of the operating menu, you can only unlock 

operation again using the operating menu.

The "Operator code" parameter is used to lock and unlock the device. 

P01-PMD55xxx-19-xx-xx-xx-010

Use "+" or "–" to switch to the "Confirm" option. The active option is 

highlighted in black.

P01-PMD55xxx-19-xx-xx-xx-011

Accept the pressure present as position adjustment with the "E" key. 

The device confirms the adjustment and goes back to the "Pos. zero 

adjust" parameter.

P01-PMD55xxx-19-xx-xx-xx-009

Exit the edit mode for the parameter with "E" .

Local display Operation
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The release code is defined in the "Code definition" parameter.

5 Commissioning

# Warning! 

• If a pressure smaller than the minimum permitted pressure or greater than the maximum 

permitted pressure is present at the device, the following messages are output in succession:

1. "S140 Working range P" or "F140 Working range P" 

2. "S841 Sensor range" or "F841 Sensor range"1)

3. "S971 Sensor range"

! Note! 

The device is configured for the Pressure measuring mode as standard. The measuring range and 

the unit in which the measured value is transmitted correspond to the specifications on the 

nameplate.

Parameter name Description

Operator code (021)
Entry

Menu path:

Setup Extended setup 

Operator code

Use this function to enter a code to lock or unlock operation. 

User input: 
• To lock: Enter a number  the release code (value range: 1 up to 9999).

• To unlock: Enter the release code.

! Note! 

The release code is "0" in the order configuration. Another release code can be defined in the 

"Code definition" parameter.

If the user has forgotten the release code, it can be made visible again by entering the 

number sequence "5864".

Factory setting:
0

Parameter name Description

Code definition (023)
Entry

Menu path:

Setup Extended setup 

Code definition

Use this function to enter a release code with which the device can be unlocked. 

User input: 
• A number between 0 and 999

Factory setting:
0

1) depending on the setting in the "Alarm behavior" (050) parameter
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5.1 Commissioning without operating menu

5.1.1 Pressure measuring mode

If no local display is connected, the following functions are possible by means of the keys on the 

electronic insert:

• Position adjustment (zero point correction)

• Setting lower range value and upper range value

• Device reset

! Note! 

• Operation must be unlocked. ä 20, "Locking/unlocking operation"

• The device is configured for the "Pressure" measuring mode as standard. You can switch 

measuring modes by means of the "Measuring mode" parameter. ä 24, "Measuring mode 

selection"

• The pressure applied must be within the nominal pressure limits of the sensor. See 

information on the nameplate. 

5.1.2 Level measuring mode

The following functions are possible by means of the keys on the electronic insert:

• Position adjustment (zero point correction)

• Setting the lower and upper pressure value and assigning to the lower and upper level value

• Device reset

Carrying out position adjustment.1) Setting lower range value. Setting upper range value.

Pressure is present at device. Desired pressure for lower range value 

is present at device.

Desired pressure for upper range value is 

present at device.

Press the "Zero" and "Span" keys 

simultaneously for at least 3 s.

Press the "Zero" key for at least 3 s. Press the "Span" key for at least 3 s.

Does the LED on the electronic insert 

light up briefly?

Does the LED on the electronic insert 

light up briefly?

Does the LED on the electronic insert 

light up briefly?

Yes No Yes No Yes No

Applied pressure 

for position 

adjustment has 

been accepted.

Applied pressure 

for position 

adjustment has 

not been accepted. 

Observe the input 

limits.

Applied pressure 

for lower range 

value has been 

accepted.

Applied pressure 

for lower range 

value has not been 

accepted. Observe 

the input limits.

Applied pressure 

for upper range 

value has been 

accepted.

Applied pressure 

for upper range 

value has not been 

accepted. Observe 

the input limits.

1) Observe warning on commissioning ( ä 21)
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! Note! 

• The "Zero" and "Span" keys only have a function with the following setting:

– "Level selection" = "In pressure", "Calibration mode" = "Wet"

The keys have no function in other settings.

• The device is configured for the "Pressure" measuring mode as standard. You can switch 

measuring modes by means of the "Measuring mode" parameter. ä 24, "Measuring mode 

selection"

The following parameters are set to the following values at the factory:

– "Level selection" = "In pressure"

– "Calibration mode": wet

–  "Output unit": %

– "Empty calib.": 0.0

– "Full calib.": 100.0

– "Set LRV": 0.0 (corresponds to 4 mA value)

– "Set URV": 100.0 (corresponds to 20 mA value)

• Operation must be unlocked. ä 20, "Locking/unlocking operation".

• The pressure applied must be within the nominal pressure limits of the sensor. See 

information on the nameplate. 

Carrying out position adjustment.1) Setting lower pressure value. Setting upper pressure value.

Pressure is present at device. Desired pressure for lower pressure 

value ("empty pressure") is present at 

device.

Desired pressure for upper pressure 

value ("full pressure") is present at 

device.

Press the "Zero" and "Span" keys 

simultaneously for at least 3 s.

Press the "Zero" key for at least 3 s. Press the "Span" key for at least 3 s.

Does the LED on the electronic insert 

light up briefly?

Does the LED on the electronic insert 

light up briefly?

Does the LED on the electronic insert 

light up briefly?

Yes No Yes No Yes No

Applied pressure 

for position 

adjustment has 

been accepted.

Applied pressure 

for position 

adjustment has not 

been accepted. 

Observe the input 

limits.

The pressure 

present was saved 

as the lower 

pressure value 

("empty pressure") 

and assigned to the 

lower level value 

("empty 

calibration").

The pressure 

present was not 

saved as the lower 

pressure value. 

Observe the input 

limits.

The pressure 

present was saved 

as the upper 

pressure value 

("full pressure") 

and assigned to the 

upper level value 

("full calibration").

The pressure 

present was not 

saved as the upper 

pressure value. 

Observe the input 

limits.

1) Observe warning on commissioning ( ä 21)
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5.2 Commissioning with operating menu

5.2.1 Selecting the language, measuring mode and pressure unit

Language selection

Measuring mode selection 

Pressure unit selection

Parameter name Description

Language (000)
Selection

Menu path:

Main menu  Language

Select the menu language for the local display.

Options:
• English

• Another language (as selected when ordering the device)

• Possibly a third language (language of the manufacturing plant)

Factory setting:

English

Parameter name Description

Measuring mode 
(005)
Selection

Menu path: Setup 

 Measuring mode

Select the measuring mode.

The operating menu is structured differently depending on the measuring mode selected.

! Note! 

If the measuring mode is changed, no conversion takes place. If necessary, the device has to 

be recalibrated after the measuring mode has been changed.

Options:
• Pressure

• Level

Factory setting:
Pressure

Parameter name Description

Press. eng. unit (125)
Selection

Menu path: Setup 

 Press. eng. unit

Select the pressure unit.

If a new pressure unit is selected, all pressure-specific parameters are converted and displayed 

with the new unit.

Options:
• mbar, bar

• mmH2O, mH2O, inH2O

• ftH2O

• Pa, kPa, MPa

• psi

• mmHg, inHg

• kgf/cm2

Factory setting:
mbar or bar depending on the sensor nominal measuring range, or as per order specifications
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5.3 Position zero adjustment
The pressure resulting from the orientation of the device can be corrected here.

5.4 Commissioning of Level measurement

5.4.1 Information on level measurement

! Note! 

You have a choice of two methods for calculating the level: "In pressure" and "In height". The 

table in the "Overview of level measurement" section that follows provides you with an 

overview of these two measuring tasks.

• The limit values are not checked, i.e. the values entered must be appropriate for the sensor 

and the measuring task for the device to be able to measure correctly.

Parameter name Description

Corrected press. 
(172)
Display

Menu path:

Setup  Corrected 

press.

Displays the measured pressure after sensor trim and position adjustment.

! Note! 

If this value is not equal to "0", it can be corrected to "0" by the position adjustment.

Pos. zero adjust (007)
(relative pressure 
sensor) Selection

Menu path:

Setup  Pos. zero adjust

Position zero adjustment – the pressure difference between zero (set point) and the measured 

pressure need not be known.

Example:
– Measured value = 2.2 mbar (0.033 psi)

– You correct the measured value via the "Pos. zero adjust" parameter with the "Confirm" 

option. This means that you assign the value 0.0 to the pressure present.

– Measured value (after pos. zero adjust) = 0.0 mbar

– The current value is also corrected.

Options
• Confirm

• Abort

Factory setting:
Abort

Calib. offset (192) / 
(008)
(absolute pressure 
sensor)
Entry

Position adjustment – the pressure difference between set point and the measured pressure 

must be known.

Example:
– Measured value = 982.2 mbar (14.73 psi)

– You correct the measured value with the value entered (e.g. 2.2 mbar (0.033 psi)) via the 

"Calib. offset" parameter. This means that you are assigning the value 980.0 (14.7 psi) to 

the pressure present.

– Measured value (after calib. offset) = 980.0 mbar (14.7 psi)

– The current value is also corrected.

Factory setting:
0.0
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• Customer-specific units are not possible.

• The values entered for "Empty calib./Full calib.", "Empty pressure/Full pressure", "Empty 

height/Full height" and "Set LRV/Set URV" must be at least 1% apart. The value will be 

rejected, and a message output, if the values are too close together.

5.4.2 Overview of level measurement

5.4.3 Level selection "in pressure"
Calibration with reference pressure (wet calibration)

Example:
In this example, the level in a tank should be measured in "m". The maximum level is 3 m (9.8 

ft). The pressure range is set to 0 to 300 mbar (4.5 psi).

Prerequisite:
• The measured variable is in direct proportion to the pressure. 

• The tank can be filled and emptied.

! Note! 

The values entered for "Empty calib./Full calib." and" Set LRV/Set URV" must be at least 1% 

apart. The value will be rejected, and a message output, if the values are too close together. 

Other limit values are not checked, i.e. the values entered must be appropriate for the sensor 

and the measuring task for the device to be able to measure correctly.

Measuring task Level 
selection

Measured 
variable options

Description Measured value display

Calibration takes place 

by entering two 

pressure/level value 

pairs.

"In pressure" Via the "Output unit" 

parameter: %, level, 

volume or mass units.

• Calibration with reference 

pressure (wet calibration), 

ä 26

• Calibration without 

reference pressure

(dry calibration) ä 28

The measured value display 

and the

"Level before lin" parameter 

display the measured value.

Calibration takes place 

by entering the density 

and two height/level 

value pairs.

"In height" • Calibration with reference 

pressure (wet calibration), 

ä 32

• Calibration without 

reference pressure

(dry calibration) ä 29
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Description

1 Perform "position zero adjustment" ä 25. 

P01-xxxxxxxx-05-xx-xx-xx-011

Calibration with reference pressure (wet calibration)

1 See Table, Step 7
2 See Table, Step 8

2 Select the "Level" measuring mode via the "Measuring 

mode (005)" parameter ( ä 24).

Menu path: Setup Measuring mode

3 Select a pressure unit via the "Press eng. unit" 

parameter, here "mbar" for example.

Menu path: Setup  Press. eng. unit

4 Select the "In pressure" level mode via the "Level 

selection" parameter.

Menu path: Setup Extended setup  Level  

Level selection

5 Select a level unit via the "Output unit" parameter, here 

"m" for example.

Menu path: Setup  Extended setup  Level 

Output unit

6 Select the "Wet" option via the "Calibration mode" 

parameter.

Menu path: Setup  Extended setup  Level  

Calibration mode

7 a. The pressure for the lower calibration point is 

present at the device, here "0 mbar" for example.

b. Select the "Empty calib." parameter.

c. Enter the level value, here "0 m" for example. 

Confirming the value means you assign the 

pressure value present to the lower level value.

Menu path: Setup  Extended setup  Level 

Empty calib.

8 a. The pressure for the upper calibration point is 

present at the device, here "300 mbar" (4.5 psi) for 

example.

b. Select the "Full calib." parameter.

c. Enter the level value, here "3 m" (9.8 ft) for 

example. Confirming the value means you assign 

the pressure value present to the upper level 

value.

Menu path: Setup  Extended setup  Level 

Full calib.

9 Result:

The measuring range is set for 0 to 3 m (9.8 ft).

0 m corresponds to an output current of 4 mA.

3 m (9.8 ft) corresponds to an output current of 20 mA.

3

0

h
[m]

0 300 p
[mbar]

➀

➁
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5.4.4 Level selection "in pressure"
Calibration without reference pressure (dry calibration)

Example:
In this example, the volume in a tank should be measured in liters. The maximum volume of 

1000 liters (264 US gal) corresponds to a pressure of 400 mbar (6 psi). The minimum volume 

of 0 liters corresponds to a pressure of 0 mbar.

Prerequisite:
• The measured variable is in direct proportion to the pressure. 

• This is a theoretical calibration i.e. the pressure and volume values for the lower and upper 

calibration point must be known. 

! Note! 

The values entered for "Empty calib./Full calib." and" Set LRV/Set URV" must be at least 1% 

apart. The value will be rejected, and a message output, if the values are too close together. 

Other limit values are not checked, i.e. the values entered must be appropriate for the sensor 

and the measuring task for the device to be able to measure correctly.

Description

1 Perform "position zero adjustment" ä 25. 

2 Select the "Level" measuring mode via the "Measuring 

mode (005)" parameter ( ä 24).

Menu path: Setup Measuring mode

3 Select a pressure unit via the "Press eng. unit" 

parameter ( ä 24), here "mbar" for example.

Menu path: Setup  Press. eng. unit

4 Select the "In pressure" level mode via the "Level 

selection" parameter.

Menu path: Setup Extended setup  Level  

Level selection

5 Select a volume unit via the "Output unit" parameter, 

here "l" for example.

Menu path: Setup  Extended setup  Level 

Output unit

6 Select the "Dry" option via the "Calibration mode" 

parameter.

Menu path: Setup  Extended setup  Level  

Calibration mode
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5.4.5 Level selection "in height"
Calibration without reference pressure (dry calibration)

Example:
In this example, the volume in a tank should be measured in liters. The maximum volume of 

1000 liters (264 US gal) corresponds to a level of 4 m (13 ft). The minimum volume of 0 liters 

corresponds to a height of 0 m. The density of the medium is 1 g/cm3 (1 SGU).

Prerequisite:
• The measured variable is in direct proportion to the pressure. 

• This is a theoretical calibration i.e. the pressure and volume values for the lower and upper 

calibration point must be known.

! Note! 

The values entered for "Empty calib./Full calib." and " Set LRV/Set URV" must be at least 1% 

apart. The value will be rejected, and a message output, if the values are too close together. 

Other limit values are not checked, i.e. the values entered must be appropriate for the sensor 

and the measuring task for the device to be able to measure correctly.

Description

7 Enter the volume value for the lower calibration point 

via the "Empty calib." parameter, here "0 liter" for 

example.

Menu path: Setup  Extended setup  Level  

Empty calib.

P01-FMX21xxx-05-xx-xx-xx-026

Calibration without reference pressure (dry calibration)

1 See Table, Step 7.
2 See Table, Step 8.
3 See Table, Step 9.
4 See Table, Step 10.

8 Enter the pressure value for the lower calibration point 

via the "Empty pressure" parameter, here "0 mbar" for 

example.

Menu path: Setup  Extended setup  Level  

Empty pressure

9 Enter the volume value for the upper calibration point 

via the "Full calib." parameter, here "1000 liters (264 

US gal)" for example.

Menu path: Setup  Extended setup  Level  

Full calib.

10 Enter the pressure value for the upper calibration point 

via the "Full pressure" parameter, here "400 mbar (6 

psi)" for example.

Menu path: Setup  Extended setup  Level  

Full pressure

11 Result:

The measuring range is set for 0 to 1000 l (264 US gal).

0 l corresponds to an output current of 4 mA.

1000 l (264 US gal) corresponds to an output current of 

20 mA.

1000

0

V
[l]

0 400 p
[mbar]

➀

➁

➂

➃
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Description

1 Perform "position zero adjustment" ä 25. 

2 Select the "Level" measuring mode via the "Measuring 

mode (005)" parameter ( ä 24).

Menu path: Setup Measuring mode

3 Select a pressure unit via the "Press eng. unit" 

parameter ( ä 24), here "mbar" for example.

Menu path: Setup  Press. eng. unit

4 Select the "In height" level mode via the "Level 

selection" parameter.

Menu path: Setup Extended setup  Level  

Level selection

5 Select a volume unit via the "Output unit" parameter, 

here "l" for example.

Menu path: Setup  Extended setup  Level 

Output unit

6 Select a height unit via the "Height unit" parameter, 

here "m" for example.

Menu path: Setup  Extended setup  Level 

Height unit

7 Select the "Wet" option via the "Calibration mode" 

parameter.

Menu path: Setup  Extended setup  Level  

Calibration mode
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Description

8 Enter the height value for the lower calibration point 

via the "Empty height" parameter, here "0 m" for 

example.

Menu path: Setup  Extended setup  Level  

Empty height

P01-FMX21xxx-05-xx-xx-xx-029

P01-FMX21xxx-05-xx-xx-xx-032

Calibration without reference pressure (dry calibration)

1 See table, Step 12.
2 See table, Step 8.
3 See table, Step 9.
4 See table, Step 10.
5 See table, Step 11.

9 Enter the volume value for the upper calibration point 

via the "Full calib." parameter, here "1000 liters (264 

US gal)" for example.

Menu path: Setup  Extended setup  Level  

Full calib.

10 Enter the volume value for the lower calibration point 

via the "Empty calib." parameter, here "0 liter" for 

example.

Menu path: Setup  Extended setup  Level  

Empty calib.

11 Enter the height value for the upper calibration point 

via the "Full height" parameter, here "4 m" (13 ft) for 

example.

Menu path: Setup  Extended setup  Level  

Full height

12 Enter the density of the medium, using the "Adjust 

density" parameter, here 1 g/cm3 (1 SGU) for example.

Menu path: Setup  Extended setup  Level 

Adjust density

13 Result:

The measuring range is set for 0 to 1000 l (264 US gal).

0 l corresponds to an output current of 4 mA.

1000 l (264 US gal) corresponds to an output current of 

20 mA.
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5.4.6 Level selection "in height"
Calibration with reference pressure (wet calibration)

Example:
In this example, the volume in a tank should be measured in liters. The maximum volume of 

1000 liters (264 US gal) corresponds to a level of 4 m (13 ft). The minimum volume of 0 liters 

corresponds to a height of 0 m. The density of the medium is 1 g/cm3 (1 SGU).

Prerequisite:
• The measured variable is in direct proportion to the pressure. 

• The tank can be filled and emptied.

! Note! 

The values entered for "Empty calib./Full calib." and" Set LRV/Set URV" must be at least 1% 

apart. The value will be rejected, and a message output, if the values are too close together. 

Other limit values are not checked, i.e. the values entered must be appropriate for the sensor 

and the measuring task for the device to be able to measure correctly.

Description

1 Perform "position zero adjustment" ä 25. 

2 Select the "Level" measuring mode via the "Measuring 

mode (005)" parameter ( ä 24).

Menu path: Setup Measuring mode

3 Select a pressure unit via the "Press eng. unit" 

parameter ( ä 24), here "mbar" for example.

Menu path: Setup  Press. eng. unit

4 Select the "In height" level mode via the "Level 

selection" parameter.

Menu path: Setup Extended setup  Level  

Level selection

5 Select a volume unit via the "Output unit" parameter, 

here "l" for example.

Menu path: Setup  Extended setup  Level 

Output unit

6 Select a height unit via the "Height unit" parameter, 

here "m" for example.

Menu path: Setup  Extended setup  Level 

Height unit

7 Select the "Wet" option via the "Calibration mode" 

parameter.

Menu path: Setup  Extended setup  Level  

Calibration mode
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Description

8 a. The pressure for the lower calibration point is 

present at the device, here "0 mbar" for example.

b. Select the "Empty calib." parameter.

c. Enter the volume value, here "0 l" for example.

Menu path: Setup  Extended setup  Level 

Empty calib.

P01-FMX21xxx-05-xx-xx-xx-029

P01-FMX21xxx-05-xx-xx-xx-030

Calibration with reference pressure (wet calibration)

1 See table, Step 10 .
2 See table, Step 8.
3 See table, Step 9.

9 a. The pressure for the upper calibration point is 

present at the device, here "400 mbar (6 psi)" for 

example.

b. Select the "Full calib." parameter.

c. Enter the volume value, here "1000 l" (264 US 

gal) for example.

Menu path: Setup  Extended setup  Level 

Full calib.

10 Enter the density of the medium, using the "Adjust 

density" parameter, here 1 g/cm3 (1 SGU) for example.

Menu path: Setup  Extended setup  Level  

Adjust density

11 If the process uses a medium other than the medium on 

which the calibration was based, the new density must 

be specified in the "Process density" parameter.

Menu path: Setup  Extended Setup  Level 

Density process

12 Result:

The measuring range is set for 0 to 1000 l (264 US gal).

0 l corresponds to an output current of 4 mA.

1000 l (264 US gal) corresponds to an output current of 

20 mA.

4.08

0

h
[m]

0 400 p
[mbar]

h =
p

� · g

� = 1
g

cm3

➀

1000

0

V
[l]

0 4.0
➁

➂

h =
p

� · g

h
[m]

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 631 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 1975 of 2457



Commissioning Cerabar M  4...20 mA HART

34 Endress+Hauser

5.5 Pressure measurement

5.5.1 Calibration without reference pressure (dry calibration)

Example:
In this example, a device with a 400 mbar (6 psi) sensor is configured for the 0 to +300 mbar 

(4.5 psi) measuring range, i.e. 0 mbar is assigned to the 4 mA value and 300 mbar (4.5 psi) to 

the 20 mA value.

Prerequisite:
This is a theoretical calibration, i.e. the pressure values for the lower and upper range are known.

! Note! 

Due to the orientation of the device, there may be pressure shifts in the measured value, i.e. the 

measured value is not zero in a pressureless condition. For information on how to perform 

position adjustment, see ä 25.

Description

1 Select the "Pressure" measuring mode via the 

"Measuring mode" parameter.

Menu path: Setup Measuring mode

P01-xxxxxxxx-05-xx-xx-xx-010

Fig. 6: Calibration without reference pressure

1 See Table, Step 3.
2 See Table, Step 4.

2 Select a pressure unit via the "Press eng. unit" 

parameter, here "mbar" for example.

Menu path: Setup Press. eng. unit

3 Select the "Set LRV" parameter.

Menu path: Setup Set LRV

Enter the value for the "Set LRV" parameter (here 0 

mbar) and confirm. This pressure value is assigned to 

the lower current value (4 mA).

4 Select the "Set URV" parameter.

Menu path: Setup Set URV

Enter the value for the "Set URV" parameter (here 

300 mbar (4.5 psi)) and confirm. This pressure value is 

assigned to the upper current value (20 mA).

5 Result:

The measuring range is configured for 0 to +300 mbar 

(4.5 psi).
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5.5.2 Calibration with reference pressure (wet calibration)

Example:
In this example, a device with a 400 mbar (6 psi) sensor is configured for the 0 to +300 mbar 

(4.5 psi) measuring range, i.e. 0 mbar is assigned to the 4 mA value and 300 mbar (4.5 psi) to 

the 20 mA value.

Prerequisite:
The pressure values 0 mbar and 300 mbar (4.5 psi) can be specified. The device is already 

mounted, for example.

Description

1 Perform position adjustment ä 25.

P01-xxxxxxxx-05-xx-xx-xx-010

Fig. 7: Calibration with reference pressure

1 See Table, Step 4.
2 See Table, Step 5.

2 Select the "Pressure" measuring mode via the 

"Measuring mode" parameter.

Menu path: Setup Measuring mode

3 Select a pressure unit via the "Press eng. unit" 

parameter, here "mbar" for example.

Menu path: Setup Press. eng. unit

4 The pressure for the lower-range value (4 mA value) is 

present at the device, here 0 mbar for example.

Select the "Get LRV" parameter.

Menu path: Setup  Extended setup  Current 

output  Get LRV.

Confirm the value present by selecting "Confirm". The 

pressure value present is assigned to the lower current 

value (4 mA).

5 The pressure for the upper-range value (20 mA value) is 

present at the device, here 300 mbar (4.5 psi) for 

example.

Select the "Get URV" parameter.

Menu path: Setup  Extended setup  Current 

output  Get URV.

Confirm the value present by selecting "Confirm". The 

pressure value present is assigned to the upper current 

value (20 mA).

6 Result:

The measuring range is configured for 0 to +300 mbar 

(4.5 psi).
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TI00436P/00/EN/15.11

No. 71134874

Technical Information

Cerabar M PMC51, PMP51, PMP55
Process pressure measurement

Pressure transmitter with ceramic and metal sensors;  

With analog electronics or communication via HART, 

PROFIBUS PA or FOUNDATION Fieldbus

Application

The Cerabar M pressure transmitter is used for the 

following measuring tasks:

• Absolute pressure and gauge pressure measurement in 

gases, steams or liquids in all areas of process 

engineering and process measurement technology

• Level, volume or mass measurements in liquids

• High process temperature

– without diaphragm seals up to 130°C (266°F)

– with diaphragm seals up to 400°C (752°F)

• High pressure up to 400 bar (6000 psi)

• International usage thanks to a wide range of approvals

Your benefits

• Very good reproducibility and long-term stability

• High reference accuracy: up to ±0.15%, 

as PLATINUM version: ±0.075%

• Turn down up to 100:1

• End-to-end modularity for differential pressure, 

hydrostatics and pressure (Deltabar M – Deltapilot M –

Cerabar M), e.g.

– replaceable display

– universal electronics

• Easy commissioning without the need for an operating 

tool

• Easy and safe menu-guided operation

– on-site via display module

– via 4 to 20 mA with HART

– via PROFIBUS PA 

– via FOUNDATION Fieldbus

• Device versions compliant with ASME-BPE
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Cerabar M PMC51, PMP51, PMP55
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 Cerabar M PMC51, PMP51, PMP55 

4 Endress+Hauser

Function and system design

Device selection

Cerabar M – 
Product family

PMC51

P01-PMC51xxx-16-xx-xx-xx-000

With capacitive measuring cell and 
ceramic process isolating diaphragm 
(Ceraphire®)

PMP51

P01-PMP51xxx-16-xx-xx-xx-000

With piezoresistive measuring cell 
and metal welded process isolating 
diaphragm

PMP55

P01-PMP55xxx-16-xx-xx-xx-000

With diaphragm seal

Field of application – Gauge pressure and absolute pressure

– Level

Process connections – Thread

– EN flanges DN 25 – DN 80

– ANSI flanges 1" – 4"

– JIS flanges 50 A – 100 A

– Flush-mounted hygienic connections

– Thread

– EN flanges DN 25 – DN 80

– ANSI flanges 1" – 4"

– JIS flanges 25 A – 100 A

– Prepared for diaphragm seal mount

– Wide range of diaphragm seals

Measuring ranges From –100/0 to 100 mbar (–1.5/0 to 

1.5 psi)

to –1/0 to 40 bar (–15/0 to 600 psi)

From –400/0 to 400 mbar (–6/0 to 6 psi)

to –1/0 to 400 bar (–15/0 to 6000 psi)

OPL 1 Max. 60 bar (900 psi) Max. 600 bar (9000 psi)

Process temperature range –40 to +130 °C (–40 to +266°F)

For a maximum of 60 minutes: +150 °C 

(+302 °F)

–40 to +125°C (–40 to +257°F) –70 to 400 °C (–94 to +752 °F)

depending on the filling oil

Ambient temperature range – Without LCD display: -40 to +85°C (–40 to +185 °F)

– With LCD display: –20 to +70°C (–4 to +158°F) (extended temperature application range (-40 to 85°C (-40 to 185°F)) with 

restrictions in optical properties such as display speed and contrast)

– Separate housing: –20 to +60°C (–4 to +140°F)

– Diaphragm seal systems depending on the version

Reference accuracy – Up to ±0.15% of the set span

– PLATINUM version: up to ±0.075% of the set span

Up to ±0.15% of the set span

Supply voltage – 11.5 to 45 V DC (versions with plug-in connection 35 V DC)

– For intrinsically safe device versions: 11.5 to 30 V DC

Output 4 to 20 mA, 4 to 20 mA with superimposed HART protocol 

Options – PMP51, PMP55: NACE-compliant materials

– PMC51, PMP51, PMP55: inspection certificate 2.2 or 3.1 or other certificates

– 3A approval and EHEDG approval

– Specific firmware versions

– Initial device settings 

– Separate housing

– Broad range of accessories

Specialties – Metal-free measurement with PVDF 

connection

– Special cleaning of the transmitter to 

remove paint-wetting substances, for use 

in paint shops

– Process connections with minimum 

oil volume

– Gas-tight, elastomer-free

– Wide range of diaphragm seals

– For extreme medium temperatures

– Process connections with minimum 

oil volume

– Completely welded versions

1) OPL = over pressure limit; depends on the lowest-rated element, with regard to pressure, of the selected components
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 5

Measuring principle

Ceramic process isolating diaphragm used in PMC51 (Ceraphire®)

The ceramic sensor is a dry sensor, i.e. the process pressure acts directly on the robust ceramic process isolating 

diaphragm and deflects it. A pressure-dependent change in capacitance is measured at the electrodes of the 

ceramic substrate and the process isolating diaphragm. The measuring range is determined by the thickness of 

the ceramic process isolating diaphragm.

Advantages:

• Guaranteed overload resistance up to 40 times the nominal pressure

• Thanks to ultrapure 99.9% ceramic (Ceraphire®, see also "www.endress.com/ceraphire")

– extremely high chemical stability, comparable with Alloy C

– less relaxation

– high mechanical stability

• Can be used in absolute vacuum

• Outstanding surface finish, Ra ≤0.3 μm (11.8 μin)

Metal process isolating diaphragm used in PMP51 and PMP55

PMP51

The operating pressure deflects the process isolating diaphragm and a fill fluid transfers the pressure to a 

resistance bridge (semiconductor technology). The pressure-dependent change in the bridge output voltage is 

measured and evaluated.

Advantages:

• Can be used for process pressure up to 400 bar (6000 psi)

• High long-term stability

• Guaranteed overload resistance up to 4 times the nominal pressure

• Significantly less thermal effect compared to diaphragm seal systems

PMP55

The operating pressure acts on the process isolating diaphragm of the diaphragm seal and is transferred to the 

process isolating diaphragm of the sensor by a diaphragm seal fill fluid. The process isolating diaphragm is 

deflected and a fill fluid transfers the pressure to a resistance bridge. The pressure-dependent change in the 

bridge output voltage is measured and evaluated.

Advantages:

• Depending on the version, can be used for process pressure up to 400 bar (6000 psi) and simultaneous 

extreme process temperatures

• High long-term stability

• Guaranteed overload resistance up to 4 times the nominal pressure

Ceramic process isolating diaphragm used in PMC51 (Ceraphire®) Metal process isolating diaphragm used in PMP51 and PMP55

P01-PMC71xxx-03-xx-xx-xx-000

Ceramic sensor

1 Air pressure (gauge pressure sensors)
2 Ceramic substrate
3 Electrodes
4 Ceramic process isolating diaphragm

P01-PMP7xxxx-03-xx-xx-xx-000

Metal sensor

1 Silicon measuring element, substrate
2 Wheatstone bridge
3 Channel with fill fluid
4 Metal process isolating diaphragm

p

➃

➂➀ ➁

➂

➀
➁

p

➃
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Level measurement (level, 
volume and mass)

Function and design

P01-PMx5xxxx-15-xx-xx-xx-000

Level measurement

h Height (level)
p Pressure
ρ Density of the medium
g Gravitation constant

Your benefits

• Choice of different level measuring modes in the device software

• Volume and mass measurements in any tank shapes by means of a freely programmable characteristic curve

• Choice of diverse level units 

• Has a wide range of uses, even in the following cases:

– in the event of foam formation

– in tanks with agitators or screen fittings

– in the event of liquid gases

Electrical differential pressure 
measurement with gauge 
pressure sensors

P01-PMX51xxx-14-xx-xx-xx-001

1 Shut-off valves

2 e.g. filter

In the example given, two Cerabar M devices (each with a gauge pressure sensor) are interconnected. The 

pressure difference can thus be measured using two independent Cerabar M devices. 

" Caution! 

If using intrinsically safe devices, strict compliance with the rules for interconnecting intrinsically safe circuits 

as stipulated in IEC60079-14 (proof of intrinsic safety) is mandatory.

System integration (except 
analog electronics)

The device can be fitted with a tag name and a preset bus address, see → ä 79 ff "Ordering information" 

feature 895 "Identification:" version "Z1" and "Z2". 

h = p
� g

h

Fieldgate
FXA520

FX
N

 5
20

FX
N

 5
20

Multidrop-Connector
FXN520

Cerabar M

➀

➁

➀

➁
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Communication protocol • 4 to 20 mA without communication protocol (analog electronics)

• 4 to 20 mA with HART communication protocol

• PROFIBUS PA

– The Endress+Hauser devices meet the requirements of the FISCO model.

– Due to the low current consumption of 11 mA ± 1 mA, the following number of devices can be operated 

on one bus segment if installing as per FISCO:

– up to 8 Cerabar M for Ex ia, CSA IS and FM IS applications

– up to 31 Cerabar M for all other applications, e.g. in non-hazardous areas, Ex nA, etc.

Further information on PROFIBUS PA can be found in Operating Instructions BA00034S "PROFIBUS DP/

PA: Guidelines for planning and commissioning" and in the PNO Guideline.

• FOUNDATION Fieldbus

– The Endress+Hauser devices meet the requirements of the FISCO model.

– Due to the low current consumption of 16 mA ± 1 mA, the following number of devices can be operated 

on one bus segment if installing as per FISCO:

– up to 6 Cerabar M for Ex ia, CSA IS and FM IS applications

– up to 22 Cerabar M for all other applications, e.g. in non-hazardous areas, Ex nA, etc.

Further information on FOUNDATION Fieldbus, such as requirements for bus system components can be 

found in Operating Instructions BA00013S "FOUNDATION Fieldbus Overview". 
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Input

Measured variable • Analog electronics: Absolute pressure and gauge pressure 

• HART electronics: Absolute pressure and gauge pressure, from which level (level, volume or mass) is derived 

Measuring range PMC51 – with ceramic process isolating diaphragm (Ceraphire®) for gauge pressure

PMC51 – with ceramic process isolating diaphragm (Ceraphire®) for absolute pressure

Nominal value Range limit Smallest 
calibratable span 
(preset at the 
factory) 1

MWP 2 OPL 3 Vacuum 
resistance

Version in 
the order 
code4

lower (LRL) upper (URL)

[bar (psi)] [bar (psi)] [bar (psi)] [bar (psi)] [bar (psi)] [barabs (psiabs)]

100 mbar (1.5 psi) –0.1 (–1.5) +0.1 (+1.5) 0.01 (0.15) 2.7 (40.5) 4 (60) 0.7 (10.5) 1C

250 mbar (4 psi) –0.25 (–4) +0.25 (+4) 0.01 (0.15) 3.3 (49.5) 5 (75) 0.5 (7.5) 1E

400 mbar (6 psi) –0.4 (–6) +0.4 (+6) 0.02 (0.3) 5.3 (79.5) 8 (120) 0 1F

1 bar (15 psi) –1 (–15) +1 (+15) 0.05 (1) 6.7 (100.5) 10 (150) 0 1H

2 bar (30 psi) –1 (–15) +2 (+30) 0.1 (1.5) 12 (180) 18 (270) 0 1K

4 bar (60 psi) –1 (–15) +4 (+60) 0.2 (3) 16.7 (250.5) 25 (375) 0 1M

10 bar (150 psi) –1 (–15) +10 (+150) 0.5 (7.5) 26.7 (400.5) 40 (600) 0 1P

40 bar (600 psi) –1 (–15) +40 (+600) 2 (30) 40 (600) 60 (900) 0 1S

Nominal value Range limit Smallest span 
(factory 
calibration)1

MWP 2 OPL 3 Vacuum 
resistance

Version in 
the order 
code4

lower (LRL) upper (URL)

[barabs (psiabs)] [barabs (psiabs)] [bar (psi)] [barabs (psiabs)] [barabs (psiabs)] [barabs (psiabs)]

100 mbar (15 psi) 0 +0.1 (+1.5) 0.01 (0.15) 2.7 (40.5) 4 (60) 0 2C

250 mbar (4 psi) 0 +0.25 (+4) 0.01 (0.15) 3.3 (49.5) 5 (75) 0 2E

400 mbar (6 psi) 0 +0.4 (+6) 0.02 (0.3) 5.3 (79.5) 8 (120) 0 2F

1 bar (15 psi) 0 +1 (+15) 0.05 (1) 6.7 (100.5) 10 (150) 0 2H

2 bar (30 psi) 0 +2 (+30) 0.1 (1.5) 12 (180) 18 (270) 0 2K

4 bar (60 psi) 0 +4 (+60) 0.2 (3) 16.7 (250.5) 25 (375) 0 2M

10 bar (150 psi) 0 +10 (+150) 0.5 (7.5) 26.7 (400.5) 40 (600) 0 2P

40 bar (600 psi) 0 +40 (+600) 2 (30) 40 (600) 60 (900) 0 2S

1) Recommended turn down: Max 10:1.

Factory calibration turn down: Max 20:1, higher on request or configurable in the device.

2) The MWP (maximum working pressure) for the measuring device depends on the lowest-rated element, with regard to pressure, of the selected components, 

i.e. the process connection (→ ä 32 ff) has to be taken into consideration in addition to the measuring cell (→ see Table above). Pay attention to the 

pressure-temperature dependence also. For the appropriate standards and other information, see → ä 31, "Pressure specifications" section.

3) OPL: over pressure limit depends on the lowest-rated element, with regard to pressure, of the selected components

4) Version in the order code → see also → ä 79 ff, feature 70 "Sensor range"
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PMP51 and PMP55 – metal process isolating diaphragm for gauge pressure

PMP51 and PMP55 – metal process isolating diaphragm for absolute pressure

Nominal value Range limit Smallest 
calibratable span 
(preset at the 
factory) 1

MWP 2 OPL 3 Vacuum 
resistance 4

Version in the 
order code5

lower (LRL) upper (URL)

Silicone oil/
Inert oil

[bar (psi)] [bar (psi)] [bar (psi)] [bar (psi)] [bar (psi)] [barabs (psiabs)]

400 mbar (6 psi) –0.4 (–6) +0.4 (+6) 0.02 (0.3) 4 (60) 6 (90)

0.01/0.04

(0.15/0.6)

1F

1 bar (15 psi) –1 (–15) +1 (+15) 0.05 (1) 6.7 (100) 10 (150) 1H

2 bar (30 psi) –1 (–15) +2 (+30) 0.1 (1.5) 13.3 (200) 20 (300) 1K

4 bar (60 psi) –1 (–15) +4 (+60) 0.2 (3) 18.7 (280.5) 28 (420) 1M

10 bar (150 psi) –1 (–15) +10 (+150) 0.5 (7.5) 26.7 (400.5) 40 (600) 1P

40 bar (600 psi) –1 (–15) +40 (+600) 2 (30) 100 (1500) 160 (2400) 1S

100 bar (1500 psi) –1 (–15) +100 (+1500) 5 (75) 100 (1500) 400 (6000) 1U

400 bar (6000 psi) –1 (–15) +400 (+6000) 20 (300) 400 (6000) 600 (9000) 1W

Nominal value Range limit Smallest 
calibratable span 
(preset at the 
factory) 1

MWP 2 OPL 3 Vacuum 
resistance 4

Version in the 
order code 5

lower (LRL) upper (URL)

Silicone oil/
Inert oil

[barabs (psiabs)] [barabs (psiabs)] [bar (psi)] [barabs (psiabs)] [barabs (psiabs)] [barabs (psiabs)]

400 mbar (6 psi) 0 +0.4 (+6) 0.02 (0.3) 4 (60) 6 (90)

0.01/0.04

(0.15/0.6)

2F

1 bar (15 psi) 0 +1 (+15) 0.05 (1) 6.7 (100) 10 (150) 2H

2 bar (30 psi) 0 +2 (+30) 0.1 (1.5) 13.3 (200) 20 (300) 2K

4 bar (60 psi) 0 +4 (+60) 0.2 (3) 18.7 (280.5) 28 (420) 2M

10 bar (150 psi) 0 +10 (+150) 0.5 (7.5) 26.7 (400.5) 40 (600) 2P

40 bar (600 psi) 0 +40 (+600) 2 (30) 100 (1500) 160 (2400) 2S

100 bar (1500 psi) 0 +100 (+1500) 5 (75) 100 (1500) 400 (6000) 2U

400 bar (6000 psi) 0 +400 (+6000) 20 (300) 400 (6000) 600 (9000) 2W

1) Recommended turn down: Max 10:1.

Factory calibration turn down: Max 20:1, higher on request or configurable in the device. 

2) The MWP (maximum working pressure) for the measuring device depends on the lowest-rated element, with regard to pressure, of the selected components, 

i.e. the process connection (→ ä 32 ff) has to be taken into consideration in addition to the measuring cell (→ see Table above). Pay attention to the 

pressure-temperature dependence also. For the appropriate standards and other information, see → ä 31, "Pressure specifications" section.

3) OPL: over pressure limit (= sensor overload limit)

4) The vacuum resistance applies to the measuring cell at reference conditions. The pressure and temperature application limits of the selected filling oil must 

also be observed for the PMP55. → ä 75, "Diaphragm seal filling oils" section.

5) Version in the order code → ä 79 ff, feature 70 "Sensor range"
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Explanation of terms Explanation of terms: turn down (TD), 
set span and span based on zero point 

Case 1:
• ⏐Lower range value (LRV)⏐  ≤ ⏐Upper range value 

(URV)⏐ 

Example:
• Lower range value (LRV) = 0 bar

• Upper range value (URV) = 0.5 bar (7.5 psi)

• Nominal value (URL) = 1 bar (15 psi)

Turn down:
• TD = URL / ⏐URV⏐ = 2:1

Set span:
• URV – LRV = 0.5 bar (7.5 psi)

This span is based on the zero point.

P01-PMx7xxxx-05-xx-xx-xx-012

Example: 1 bar (15 psi) measuring cell

Case 2:
• ⏐Lower range value (LRV)⏐  ≤ ⏐Upper range value 

(URV)⏐

Example:
• Lower range value (LRV) = 0 bar

• Upper range value (URV) = 0.5 bar (7.5 psi)

• Nominal value (URL) = 1 bar (15 psi)

Turn down:
• TD = URL / ⏐URV⏐ = 2:1

Set span:
• URV – LRV = 0.5 bar (7.5 psi)

This span is based on the zero point. P01-PMx7xxxx-05-xx-xx-xx-007.

Example: 1 bar (15 psi) measuring cell

Case 3:
• ⏐Lower range value (LRV)⏐ ≥ ⏐Upper range value 

(URV)⏐

Example:
• Lower range value (LRV) = –0.6 bar (–9 psi)

• Upper range value (URV) = 0 bar

• Nominal value (URL) = 1 bar (15 psi)

Turn down:
• TD = URL / ⏐LRV⏐ = 1.67:1

Set span:
• URV – LRV = 0.6 bar (–9 psi)

This span is based on the zero point. P01-PMx7xxxx-05-xx-xx-xx-008

Example: 1 bar (15 psi) measuring cell

1 Set span
2 Span based on zero point
3 Nominal value i upper range limit (URL)
4 Nominal measuring range
5 Sensor measuring range
LRL Lower range limit
URL Upper range limit
LRV Lower range value
URV Upper range value

0 bar +1 bar

URLURV

➂

LRL = LRV

0.5 bar

➃

➁➀ =

➄=

–1 bar +1 bar

LRV URLURV

➂

0

LRL

0.5 bar

➁➀ =

➃

➄

–1 bar +1 bar

LRV URLURV

➂

0

LRL

–0.6 bar

➁➀ =

➃

➄
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Output

Output signal • 4 to 20 mA analog, 2-wire

• 4 to 20 mA with superimposed digital communication protocol HART 6.0, 2-wire

•  Digital communication signal PROFIBUS PA (Profile 3.02)

•  Digital communication signal FOUNDATION Fieldbus

Signal range 4 to 20 mA analog, 4 to 20 mA HART: 3.8 to 20.5 mA

Signal on alarm As per NAMUR NE 43 

• 4 to 20 mA Analog:

– Signal overshoot: > 20.5 mA

– Signal undershoot: < 3.8 mA

– Min Alarm (3.6 mA)

• 4 to 20 mA HART

Options:

– Max. alarm: can be set from 21 to 23 mA (factory setting: 22 mA)

– Hold measured value: last measured value is held

– Min. alarm: 3.6 mA

• PROFIBUS PA: can be set in the Analog Input block, 

Options: Last Valid Out Value (factory setting), Fail-safe Value, Status Bad

• FOUNDATION Fieldbus: can be set in the Analog Input block, 

Options: Last Good Value, Fail-safe Value (factory setting), Wrong Value

Load - 4 to 20 mA analog and 
4 to 20 mA HART

P01-xxxxxxxx-05-xx-xx-xx-002

Load diagram

1 Power supply 11.5 to 30 V DC for intrinsically safe device versions
2 Power supply 11.5 to 45 V DC (versions with plug-in connector 35 V DC) for other types of protection and for 

uncertified device versions
RLmax Maximum load resistance
U Supply voltage

Note!

When operating via a handheld terminal or via a PC with an operating program, a minimum communication 

resistance of 250 Ω must be taken into account.

Resolution • Current output: 1 μA

• Display HART: can be set (factory setting: presentation of the maximum accuracy of the transmitter)

U – 11.5 VRLmax 0.023 A�

302011.5 U
[V]40 45

1239
1456

804

369

[ ]�

RLmax

➀

➁
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Dead time, Time constant

P01-xxxxxxxx-05-xx-xx-xx-036

Presentation of the dead time and the time constant

Dynamic behavior: 
current output (analog 
electronics)

Dynamic behavior: 
current output (HART 
electronics)

Dynamic behavior: digital 
output (HART electronics)

Dead time, time constant (T63)

A typical configuration for the PLC of 2 to 3 values per second results in the following 

total dead time:

Reading cycle

• Acyclic: max. 3/s, typical 1/s (depends on command # and number of preambles)

• Cyclic (Burst): max. 3/s, typical 2/s

The Cerabar M commands the BURST MODE function for cyclic value transmission via the HART 

communication protocol.

Cycle time (Update time)

Cyclic (Burst): min. 300 ms

Response time

• Acyclic: min. 330 ms, typical 590 ms (depends on command # and number of preambles)

• Cyclic (Burst): min. 160 ms, typical 350 ms (depends on command # and number of preambles)

I

63 %

100 %

tt1 t2

90 %

t3

Type Dead time (t1) [ms] Time constant T63 (= t2) [ms] Time constant T90 (= t3) [ms]

max. PMC51 60 40 50

max. PMP51 40 40 50

max. PMP55 PMP51 + influence of the diaphragm seal

Type Dead time (t1) [ms] Time constant T63 (= t2) [ms] Time constant T90 (= t3) [ms]

max. PMC51 50 85 200

max. PMP51 50 75 185

max. PMP55 PMP51 + influence of the diaphragm seal

Type Dead time (t1) [ms] Dead time (t1) [ms] + 
Time constant T63 (= t2) [ms]

Dead time (t1) [ms] + 
Time constant T90 (= t3) [ms]

min.
PMC51

210 295 360

max. 1010 1095 1160

min.
PMP51

210 285 345

max. 1010 1085 1145

max. PMP55 PMP51 + influence of the diaphragm seal
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Dynamic behavior: 
PROFIBUS PA

Reading cycle

• Cyclic: max. 30/s (dependent on the number and type of function blocks used in a closed-control loop)

• Acyclic: typical 25/s

Cycle time (update time)

min. 100 ms

The cycle time in a bus segment in cyclic data communication depends on the number of devices, on the 

segment coupler used and on the internal PLC cycle time.

Response time

• Cyclic: approx. 8 to 13 ms (depends on Min. Slave Interval)

• Acyclic: approx. 23 to 35 ms (depends on Min. Slave Interval)

Dynamic behavior: 
FOUNDATION Fieldbus

Reading cycle

• Cyclic: max. 10/s (dependent on the number and type of function blocks used in a closed-control loop)

• Acyclic: typical 5/s

Cycle time (update time)

Cyclic: min. 100 ms

Response time

• Cyclic: max. 20 ms (for standard bus parameter settings)

• Acyclic: typical 70 ms (for standard bus parameter settings)

Damping A damping affects all outputs (output signal, display).

• Via on-site display, handheld terminal or PC with operating program, continuous from 0...999 s

• Via DIP-switch on the electronic insert, switch position 

"on" (= set value) and "off" (= damping switched off)

• Factory setting: 2 s

Type Dead time (t1) [ms] Dead time (t1) [ms] + 
Time constant T63 (= t2) [ms]

Dead time (t1) [ms] + 
Time constant T90 (= t3) [ms]

min.
PMC51

85 170 235

max. 1185 1270 1335

min.
PMP51

85 160 220

max. 1185 1260 1320

max. PMP55 PMP51 + influence of the diaphragm seal

Type Dead time (t1) 
[ms]

Dead time (t1) [ms] + 
Time constant T63 (= t2) [ms]

Dead time (t1) [ms] + 
Time constant T90 (= t3) [ms]

min.
PMC51

95 180 245

max. 1095 1180 1245

min.
PMP51

95 170 230

max. 1095 1170 1230

max. PMP55 PMP51 + influence of the diaphragm seal
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Data of the FOUNDATION 
Fieldbus interface

Basic data

Virtual communication references (VCRs)

Link settings

Transducer Blocks

Device Type 0x1019

Device Revision 01 (hex)

DD Revision 0x01021

CFF Revision 0x000102

ITK Version 5.2.0

ITK Certification Driver No. IT067700

Link-Master (LAS) capable Yes

Link Master / Basic Device 

selectable

Yes; Factory setting: Basic Device

Number of VCRs 44

Number of Link Objects in VFD 50

Number of FB-Schedule Objects 40

Permanent Entries 44

Client VCRs 0

Server VCRs 5

Source VCRs 8

Sink VCRs 0

Subscriber VCRs 12

Publisher VCRs 19

Slot time 4

Min. inter PDU delay 12

Max. response delay 40

Block Content Output values

TRD1 Block Contains all parameters related to the measurement • Pressure or level (channel 1)

• Process temperature (channel 2)

• Measured pressure value (channel 3)

• Max. pressure (channel 4)

• Level before linearization (channel 5)

Diagnostic Block Contains diagnostic information Error code via DI channels 

(channel 10 to 15)

Display Block Contains parameters to configure the onsite display No output values
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Function blocks

Block Content Number 
of blocks

Execution time Functionality

Resource Block The Resource Block contains all the data that 

uniquely identify the device. It is an electronic 

version of a nameplate of the device.

1 enhanced

Analog Input 

Block 1

Analog Input 

Block 2

The AI Block receives the measuring data from the 

Sensor Block, (selectable via a channel number) and 

makes the data available to other function blocks at 

its output. Enhancement: digital outputs for process 

alarms, fail safe mode.

2 25 ms enhanced

Digital Input 

Block

This block contains the discrete data of the Diagnose 

Block (selectable via a channel number 10 to 15) and 

provides them for other blocks at the output.

1 20 ms standard

Digital Output 

Block

This block converts the discrete input and thus 

initiates an action (selectable via a channel number) 

in the DP Flow Block or in the im TRD1 Block. 

Channel 20 resets the counter for max. pressure 

transgressions value and Channel 21 resets the 

Totalizer.

1 20 ms standard

PID Block The PID Block serves as a 

proportional-integral-derivative controller and is used 

almost universally for closed-loop-control in the field 

including cascade and feedforward. Input IN can be 

indicated on the display. The selection is performed 

in the Display Block 

(DISPLAY_MAIN_LINE_CONTENT).

1 40 ms standard

Arithmetic 

Block

This block is designed to permit simple use of popular 

measurement math functions. The user does not have 

to know how to write equations. The math algorithm 

is selected by name, chosen by the user for the 

function to be performed.

1 35 ms standard

Input Selector 

Block

The Input Selector Block facilitates the selection of up 

to four inputs and generates an output based on the 

configured action. This block normally receives its 

inputs from AI Blocks. The block performs maximum, 

minimum, average and ‘first good’ signal selection. 

Inputs IN1 to IN4 can be indicated on the display. 

The selection is performed in the Display Block 

(DISPLAY_MAIN_LINE_1_CONTENT).

1 30 ms standard

Signal 

Characterizer 

Block

The Signal Characterizer Block has two sections, 

each with an output that is a non-linear function of 

the respective input. The non-linear function is 

generated by a single look-up table with 21 arbitrary 

x-y pairs.

1 40 ms standard

Integrator 

Block

The Integrator Block integrates a variable as a 

function of the time or accumulates the counts from a 

Pulse Input Block. The block may be used as a 

totalizer that counts up until reset or as a batch 

totalizer that has a setpoint, where the integrated or 

accumulated value is compared to pre-trip and trip 

settings, generating a binary signal when the setpoint 

is reached.

1 35 ms standard

Additional function block information:

Instantiate Function Block YES

Number of instantiate blocks 14
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Power supply

Electrical connection Note!

• When using the measuring device in hazardous areas, installation must comply with the corresponding 

national standards and regulations and the Safety Instructions or Installation or Control Drawings. 

→ ä 95 ff, "Safety Instructions" and "Installation/Control Drawings" sections.

• According to IEC/EN61010 a suitable disconnector has to be installed for the device

• HART: Overvoltage protection HAW569Z for the non-hazardous area and for ATEX II 1/2 G Exi can be 

ordered as an option (see "Ordering information" section).

• Protective circuits against reverse polarity, HF influences and overvoltage peaks are installed.

• The digital communication signal is transmitted to the bus via a 2-wire connection. The bus also provides 

the power supply.

P01-xMx5xxxx-04-xx-xx-xx-004

Electrical connection 

1 External grounding terminal
2 Internal grounding terminal 
3 Supply voltage → ä 18
4 4...20 mA for HART devices
5 For HART and FOUNDATION Fieldbus devices: With a handheld terminal, all the parameters can be configured 

anywhere along the bus line via menu operation.
6 Terminals
7 For HART devices: test terminals, see section "Taking 4 to 20 mA test signal"

4 to 20 mA Analog, 4 to 20 mA HART

Taking 4 to 20 mA test signal

A 4 to 20 mA test signal may be measured via the test terminals without interrupting the measurement. 

PROFIBUS PA

For further information on the network structure and grounding, and for further bus system components such 

as bus cables, see the relevant documentation, e.g. Operating Instructions BA00034S "PROFIBUS DP/PA: 

Guidelines for planning and commissioning" and the PNO Guideline.

Cable specifications:

Use a twisted, shielded two-wire cable, preferably cable type A

Note!

For further information on the cable specifications, see Operating Instructions BA00034S

"PROFIBUS DP/PA: Guidelines for planning and commissioning", the PNO Guideline 2.092

-   +

1

2

3

4

5

6

7
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PROFIBUS PA User and Installation Guideline" and IEC 61158-2 (MBP).

FOUNDATION Fieldbus

The digital communication signal is transmitted to the bus via a 2-wire connection. The bus also provides the 

power supply. For further information on the network structure and grounding and for further bus system 

components such as bus cables, see the relevant documentation, e.g. Operating Instructions BA00013S 

"FOUNDATION Fieldbus Overview" and the FOUNDATION Fieldbus Guideline.

Cable specifications:

Use a twisted, shielded two-wire cable, preferably cable type A

Note!

For further information on the cable specifications, see Operating Instructions BA00013S "FOUNDATION 

Fieldbus Overview", FOUNDATION Fieldbus Guideline and IEC 61158-2 (MBP).

Devices with valve connector

P01-xMx5xxxx-04-xx-xx-xx-005

Left: electrical connection for devices with a valve connector
Right: view of the connector at the device

Material: PA 6.6

Devices with Harting plug Han7D

P01-xMD7xxxx-04-xx-xx-xx-000

Left: electrical connection for devices with Harting plug Han7D
Right: view of the plug connector at the device

Material: CuZn

–+

+ –

+–

Han7D

–+

+ – –

+

1
5

4

6
7

8

2
3
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Devices with M12 plug

PIN assignment for M12 connector

Endress+Hauser offers the following accessories for devices with an M12 plug:

Plug-in jack M 12x1, straight

• Material: body PA; coupling nut CuZn, nickel-plated

• Degree of protection (fully locked): IP67

• Order number: 52006263

Plug-in jack M 12x1, elbowed

• Material: body PBT/PA; coupling nut GD-Zn, nickel-plated

• Degree of protection (fully locked): IP67

• Order number: 71114212

Cable 4x0.34 mm² (20 AWG) with M12 socket, elbowed, screw plug, length 5 m (16 ft)

• Material: body PUR; coupling nut CuSn/Ni; cable PVC

• Degree of protection (fully locked): IP67

• Order number: 52010285

Devices with 7/8" plug

PIN assignment for 7/8" connector

External thread: 7/8 - 16 UNC

• Material: housing / body CuZn, nickel-plated

• Protection: IP68

• Order number: 52010285

Cable gland

Terminals

For wire cross-sections of 0.5 to 2.5 mm² (20 to 14 AWG).

Supply voltage Note!

• When using the measuring device in hazardous areas, installation must comply with the corresponding 

national standards and regulations and the Safety Instructions or Installation or Control Drawings.

A0011175

PIN Meaning

1 Signal +

2 Not assigned

3 Signal –

4 Earth

A0011176

PIN Meaning

1 Signal –

2 Signal +

3 Not assigned

4 Earth

Approval Type Clamping area

Standard, II1/2G Exia, IS Plastic M20x1.5 5 to 10 mm (0.2 to 0.39 in)

ATEX II1/2D, II1/2GD Exia, II3G Ex nA Metal M20x1.5 (Ex e) 7 to 10.5 mm (0.28 to 0.41 in)

21

34

+

–

nc

2

1 3

4+

– nc
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• All explosion protection data are given in separate documentation which is available upon request. The 

Ex documentation is supplied as standard with all devices approved for use in explosion hazardous areas. 

→ ä 95 ff, "Safety Instructions" and "Installation/Control Drawings" sections.

4 to 20 mA, 4 to 20 mA HART

PROFIBUS PA

• Version for non-hazardous areas: 9 to 32 V DC

FOUNDATION Fieldbus

• Version for non-hazardous areas: 9 to 32 V DC

Start-up current HART 12 mA or 22 mA (selectable)

Current consumption • PROFIBUS PA: 11 mA ± 1 mA, switch-on current corresponds to IEC 61158-2, Clause 21

• FOUNDATION Fieldbus: 16 mA ± 1 mA, switch-on current corresponds to IEC 61158-2, Clause 21

Cable entry → ä 79 ff, feature 50 "Electrical connection".

Cable specification • Endress+Hauser recommends using twisted, shielded two-wire cables.

• Terminals for wire cross-sections 0.5 to 2.5 mm2 (20 to 14 AWG)

• Cable outer diameter: 5 to 9 mm (0.2 to 0.35 in)

Residual ripple No influence on 4 to 20 mA signal up to ± 5 % residual ripple within the permitted voltage range [according to 

HART hardware specification HCF_SPEC-54 (DIN IEC 60381-1)]

Influence of power supply ≤ 0.001% of URL/1 V

Performance characteristics – general

Reference operating 
conditions

• As per IEC 60770

• Ambient temperature TA = constant, in the range of: +21 to +33°C (+70 to +91°F)

• Humidity ϕ = constant, in the range of: 5 to 80 % RH

• Ambient pressure pA = constant, in the range of: 860 to 1060 mbar (12.47 to 15.37 psi)

• Position of the measuring cell: constant, in range: ±1° horizontally 

• Input of LOW SENSOR TRIM and HIGH SENSOR TRIM for lower range value and upper range value

• Span based on zero point

• Material of the process isolating diaphragm PMC51: Al2O3 (aluminum-oxide ceramic, Ceraphire®)

• Material of the process isolating diaphragm PMP51 and PMP55: AISI 316L

• Filling oil PMP51 and PMP55: silicone oil

• Supply voltage: 24 V DC ± 3 V DC

• Load with HART: 250 Ω

Uncertainty of measurement 
for small absolute pressure 
ranges

The smallest expanded uncertainty of measurement that can be returned by our standards is: 

• 0.4% of the measured value in the range of 1 to 30 mbar

• 1% of the measured value in the range < 1 mbar.

Type of protection Supply voltage

• Intrinsically safe 11.5 ... 30 V DC

• Other types of protection

• Devices without certificate

11.5 ... 45 V DC (Versions with plug-in connection 35 V DC)
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Long-term stability

Influence of orientation

P01-PMD55xxx-17-xx-xx-xx-001

Measuring error in mbar (psi)

Note!

Position-dependent zero point shift can be corrected at the device. → ä 25, "General installation instructions" 

section and → ä 76 ff, "Installation instructions" section.

Warm-up period • 4 to 20 mA analog: ≤1.5 s

• 4 to 20 mA HART: ≤5 s

• PROFIBUS PA: ≤8 s

• FOUNDATION Fieldbus: ≤20 s (after a TOTAL-reset ≤45 s)

PMC51 Measuring range Long-term stability of URL / 1 year

PMC51 with thread or flange < 1 bar (15 psi) ±0.2 %

> 1 bar (15 psi) ±0.1 %

PMC51 with hygienic process 

connection

< 1 bar (15 psi) ±0.35 %

> 1 bar (15 psi) ±0.2 %

PMP51 Long-term stability of URL 
/ 1 year

< 1 bar (15 psi) ±0.2 % 

> 1 bar to 10 bar (15 to 150 psi) ±0.1 %

40 bar (600 psi) ±0.1 % 

100 bar (1500 psi) ±0.1 % 

400 bar (6000 psi) ±0.1 % 

➀
➁

3
90°

90
°

➀ Axis of the diaphragm perpendicular ➁ Diaphragm points up ➂ Diaphragm points down

PMC51

Calibration position, 

no measuring error

< +0.2 mbar (0.003 psi) < -0.2 mbar (0.003 psi)

PMP51 with process connections 

1/2" thread and silicone oil

< +4 mbar (0.06 psi) < -4 mbar (0.06 psi)

PMP51 with process connections 

> thread 1/2" and flanges

< +10 mbar (0.145 psi)

This value is doubled for inert oil.

< -10 mbar (0.145 psi)

This value is doubled for inert oil.
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Performance characteristics – ceramic process isolating 
diaphragm

Reference accuracy – PMC51 The reference accuracy comprises the non-linearity according to limit point setting, hysteresisand 

non-reproducibility as per IEC 60770. The data refer to the calibrated span.

Total performance – PMC51 The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibility as 

well as the thermal change in the zero point. All specifications apply to the temperature range –10 to +60°C 

(+14 to +140°F). 

Gauge pressure sensors

Measuring cell Standard reference accuracy Platinum reference accuracy 

100 mbar (1.5 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 %

• TD > 10:1 to TD 20:1 = 0.20 %

• TD > 20:1 = ±(0.05 + 0.0075 x TD)

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 13:1 = ±0.1 %

• TD > 13:1 = ±0.015 x TD

250 mbar (4 psi), 400 mbar (6 psi), 

1 bar (15 psi), 2 bar (30 psi), 

4 bar (60 psi), 10 bar (150 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 % 

• TD > 10:1 to TD 20:1 = 0.20 %

• TD > 20:1 = ±(0.1 + 0.005 x TD)

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 20:1 = ±0.1 %

• TD > 20:1 = ±0.005 x TD

40 bar (600 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 % 

• TD > 10:1 to TD 20:1 = 0.20 %

• TD > 20:1 = ±(0.05 + 0.0075 x TD)

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 13:1 = ±0.1 %

• TD > 13:1 = ±0.0075 x TD

Absolute pressure sensors

Measuring cell Standard reference accuracy Platinum reference accuracy 

100 mbar (1.5 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 %

• TD > 10:1 to TD 13:1 = 0.20 %

• TD > 13:1 = ±0.0015 x TD

• TD 1:1 to TD 5:1 = ±0.075 %

• TD > 5:1 = ±0.0015 x TD

250 mbar (4 psi)
• TD 1:1 to ≤ TD 10:1 = 0.15 % 

• TD > 10:1 to TD 20:1 = 0.20 %

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 13:1 = ±0.1 %

400 mbar (6 psi), 1 bar (15 psi), 

2 bar (30 psi), 4 bar (60 psi), 

10 bar (150 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 % 

• TD > 10:1 to TD 20:1 = 0.20 %

• TD > 20:1 = ±(0.05 + 0.0075 x TD)

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 20:1 = ±0.1 %

• TD > 13:1 = ±0.0075 x TD

40 bar (600 psi)

• TD 1:1 to ≤ TD 10:1 = 0.15 % 

• TD > 10:1 to TD 20:1 = 0.20 %

• TD > 20:1 = ±(0.05 + 0.0075 x TD)

• TD 1:1 to ≤ TD 10:1 = ±0.075 %

• TD > 10:1 to TD 13:1 = ±0.1 %

• TD > 13:1 = ±0.0075 x TD

Signal output Measuring cell % URL

HART, PROFIBUS PA, 

FOUNDATION 

Fieldbus

100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±0.575 x TD

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.5 x TD

Analog (4 to 20 mA)
100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±0.775 x TD

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.7 x TD
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Total error - PMC51 The total error comprises the long-term stability and the total performance. All specifications apply to the 

temperature range –10 to +60°C (+14 to +140°F) and Turndown 1:1.

Thermal change in the zero 
output and the output span – 
PMC51

PMC51 with thread or flange

PMC51 with hygienic process connection

Signal output Measuring cell % URL

1 year

PMC51 with thread or flange HART, PROFIBUS PA, 

FOUNDATION Fieldbus

100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±0.55

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.47

Analog (4 to 20 mA)
100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±0.75

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.67

PMC51 with hygienic process 

connection
HART, PROFIBUS PA, 

FOUNDATION Fieldbus

100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±0.925

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.7

Analog (4 to 20 mA)
100 mbar (1.5 psi), 250 mbar (4 psi), 400 mbar (6 psi) ±1.125

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 10 bar (150 psi), 40 bar (600 psi) ±0.9

Signal output Measuring cell % of the calibrated measuring span

–40 to -20°C 
(–40 to –4°F)

–10 to +60°C 
(+14 to +140°F)

–20 to +100°C
(–4 to +212°F) 

HART, 

PROFIBUS PA, FOUNDATION 

Fieldbus

100 mbar (1.5 psi), 250 mbar (4 psi), 400 

mbar (6 psi)
±(0,6 + 0,45 x TD) ±0,2 + 0,275 x TD ±(0,4 + 0,425 x TD)

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 

10 bar (150 psi), 40 bar (600 psi)
±0,5 + 0,35 x TD ±0,1 + 0,15 x TD ±(0,225 + 0,525 x TD)

Analog 

(4 to 20 mA)

100 mbar (1.5 psi), 250 mbar (4 psi), 400 

mbar (6 psi)
±(0,6 + 0,45 x TD) ±0.4 + 0.275 x TD ±0.7 + 0.425 x TD

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 

10 bar (150 psi), 40 bar (600 psi)
±0,5 + 0,35 x TD ±0.3 + 0.15 x TD ±0.525 + 0.525 x TD

Signal output Measuring cell % of the calibrated measuring span

–10 to +60°C 
(+14 to +140°F)

–20 to +130°C
(–4 to +266°F) 

HART, 

PROFIBUS PA, 

FOUNDATION 

Fieldbus

100 mbar (1.5 psi), 250 mbar (4 psi), 400 

mbar (6 psi)
±(0,4 + 0,275 x TD) ±(0,7 + 0,425 x TD)

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 

10 bar (150 psi), 40 bar (600 psi)
±(0,3 + 0,15 x TD) ±(0,525 + 0,525 x TD)

Analog 

(4 to 20 mA)

100 mbar (1.5 psi), 250 mbar (4 psi), 400 

mbar (6 psi)
±(0,4 + 0,275 x TD) ±(0,7 + 0,425 x TD)

1 bar (15 psi), 2 bar (30 psi), 4 bar (60 psi), 

10 bar (150 psi), 40 bar (600 psi)
±(0,3 + 0,15 x TD) ±(0,525 + 0,525 x TD)
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Performance characteristics – metal process isolating 
diaphragm

Reference accuracy – 
PMP51, PMP55 

The reference accuracy comprises the non-linearity according to limit point setting, hysteresisand 

non-reproducibility as per IEC 60770. The data refer to the calibrated span.

Gauge pressure sensors/absolute pressure sensors

Gauge pressure sensors/absolute pressure sensors

PMP51 and PMP55 without capillary

Measuring cell Standard reference accuracy Platinum reference accuracy 1)

1) Only PMP51, PMP55 with direct diaphragm seal mounting

400 mbar (6 psi)
• TD 1:1 = ±0.15 %

• TD >1:1 = ±0.15 % x TD

Not available

1 bar (15 psi)
• TD 1:1 to TD 5:1 = ±0.15 % 

• TD >5:1 = ±0.03 % x TD

• TD 1:1 to TD 2.5:1 = ±0.075 %

• TD >2.5:1 = ±0.03 % x TD

2 bar (30 psi)
• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 = ±0.015 % x TD

• TD 1:1 to TD 5:1 = ±0.075 % 

• TD >5:1 = ±0.015 % x TD

4 bar (60 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.075 % x TD + 0.05

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 13.3:1 = ±0.1 %

• TD >13.3:1 = ±0.0075 % x TD

10 bar (150 psi),

40 bar (600 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.005 % x TD + 0.1)

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 20:1 = ±0.1 %

• TD >20:1 = ±0.005 % x TD

100 bar (1500 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.075 % x TD + 0.05)

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 13.3:1 = ±0.1 %

• TD >13.3:1 = ±0.0075 % x TD

400 bar (6000 psi)
• TD 1:1 to TD 5:1 = ±0.15 % 

• TD >5:1 = ±(0.03 % x TD)

• TD 1:1 to TD 5:1 = ±0.15 % 

• TD >5:1 = ±(0.03 % x TD)

PMP55 with capillary

Measuring cell Standard reference accuracy Platinum reference accuracy 1)

1) Only PMP51, PMP55 with direct diaphragm seal mounting

400 mbar (6 psi)
• TD 1:1 = ±0.15 %

• TD >1:1= ±0.15 % x TD

Not available

1 bar (15 psi)
• TD 1:1 to TD 3.75:1 = ±0.15 % 

• TD >3.75:1 = ±0.04 % x TD

• TD 1:1 to TD 2:1 = ±0.1 %

• TD >2:1 = ±0.04 % x TD

2 bar (30 psi)
• TD 1:1 to TD 3.75:1 = ±0.15 % 

• TD >3.75:1 = ±0.04 % x TD

• TD 1:1 to TD 2.5:1 = ±0.1 % 

• TD >2.5:1 = ±0.04 % x TD

4 bar (60 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.0075 % x TD + 0.05)

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 13.3:1 = ±0.1 %

• TD >13.3:1 = ±0.0075 % x TD

10 bar (150 psi),

40 bar (600 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.005 % x TD + 0.1)

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 20:1 = ±0.1 %

• TD >20:1 = ±0.005 % x TD

100 bar (1500 psi)

• TD 1:1 to TD 10:1 = ±0.15 % 

• TD >10:1 to TD 20:1 = ±0.20 %

• TD >20:1 = ±(0.075 % x TD + 0.05)

• TD 1:1 to TD 10:1 = ±0.075 % 

• TD 10:1 to TD 13.3:1 = ±0.1 %

• TD >13.3:1 = ±0.0075 % x TD

400 bar (6000 psi)
• TD 1:1 to TD 5:1 = ±0.15 % 

• TD >5:1 = ±(0.03 % x TD)

• TD 1:1 to TD 5:1 = ±0.15 % 

• TD >5:1 = ±(0.03 % x TD)
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Total performance – PMP51 The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibility as 

well as the thermal change in the zero point. All specifications apply to the temperature range –10 to +60°C 

(+14 to +140°F) and Turndown 1:1.

Total error - PMP51 The total error comprises the long-term stability and the total performance. All specifications apply to the 

temperature range –10 to +60°C (+14 to +140°F) and Turndown 1:1.

Thermal change in the zero 
output and the output span – 
PMP51 and PMP55

Note!

When using a PMP55, the influence from the respective diaphragm seal must also be taken into account

(→ ä 74 ff "Planning instructions for diaphragm seal systems"). 

PMP51 and PMP55 (basic device)

Measuring cell PMP51 PMP51 with gold/rhodium-coated 
process isolating diaphragm

% of URL

400 mbar (6 psi)

±0.34

±1.25

1 bar (15 psi) ±0.75

2 bar (30 psi) ±0.45

4 bar (60 psi) ±0.30 ±0.3

10 bar (150 psi), 40 bar (600 psi),

100 bar (1500 psi)
±0.25 ±0.25

400 bar (6000 psi) ±0.4 ±0.4

Measuring cell % of URL/year

400 mbar (6 psi) ±0.44

≥1 bar to 100 bar (15 psi to 1500 psi) ±0.35

400 bar (6000 psi) ±0.5

Measuring cell –10 to +60 °C
(+14 to +140°F) 

–40 to –10°C, +60 to +85°C 
(–40 to +14°F, +140 to +185°F)

% of the calibrated measuring span

400 mbar (6 psi), 1 bar (15 psi), 

2 bar (30 psi), 4 bar (60 psi), 10 bar 

(150 psi), 40 bar (600 psi), 100 bar 

(1500 psi)

±(0.34 + 0.15 x TD) ±(0.4 + 0.25 x TD)

400 bar (6000 psi) ±(0.3 + 0.35 x TD) ±(0.3 + 0.7 x TD)
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Operating conditions (installation)

General installation 
instructions

• The position-dependent zero point shift can be corrected:

– directly at the device via operating keys on the electronic insert

– directly at the device via operating keys on the display (except analog electronics)

– via digital communication if the cover is not open (except analog electronics)

Note!

In hazardous areas, comply strictly with the safety instructions when the housing cover is closed and open.

• Endress+Hauser offers a mounting bracket for installing the device on pipes or walls. 

See also → ä 25, "Wall and pipe mounting" section.

• Use flushing rings for flange and cell diaphragm seals if medium buildup or clogging can be expected at the 

diaphragm seal connection. The flushing ring can be inserted between the process connection and the 

diaphragm seal. Thanks to the two lateral flushing bore holes, material buildup in front of the process 

isolating diaphragm can be rinsed away and the pressure chamber can be ventilated.

• To guarantee the leak-tightness of the transmitter, Endress+Hauser recommends that only genuine cable 

glands be used (also available as spare parts).

Measuring arrangement for 
devices without diaphragm 
seal – PMC51, PMP51 

Cerabar M transmitters without diaphragm seals are mounted as per the norms for a manometer 

(DIN EN 837-2). We recommend the use of shutoff devices and siphons. The orientation depends on the 

measuring application.

Pressure measurement in gases

• Mount Cerabar M with shutoff device above the tapping point so that any condensate can flow into the 

process.

Pressure measurement in steams

• Mount Cerabar M with siphon above the tapping point.

• Fill the siphon with liquid before commissioning.

The siphon reduces the temperature to almost the ambient temperature. 

Pressure measurement in liquids

• Mount Cerabar M with shutoff device below or at the same level as the tapping point.

Level measurement

• Mount Cerabar M below the lowest measuring point (zero point of the measurement).

• Do not mount the device at the following positions: In the filling curtain, in the tank outlet or at a point in 

the container which could be affected by pressure pulses from an agitator or a pump.

• The calibration and functional test can be carried out more easily if you mount the device downstream of a 

shutoff device.

Measuring arrangement for 
devices with diaphragm seal 
– PMP55

• → ä 74, "Planning instructions for diaphragm seal systems" section.

Wall and pipe mounting For installing the device on pipes or walls, Endress+Hauser provides a mounting bracket which is included in 

the scope of supply or can be ordered as a separate accessory (part no. 71102216).

For the dimensions, see → ä 64.
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"Separate housing" version With the "separate housing" version, you are able to mount the housing with the electronics insert at a distance 

from the measuring point. This version allows for trouble-free measurement:

• Under particularly difficult measuring conditions (at installation locations that are cramped or difficult to 

access)

• If extreme cleaning of the measuring point is required

• If the measuring point is exposed to vibrations

• For space-saving installations

You can choose between different cable versions:

• PE (2 m (6.6 ft), 5 m (16 ft) and 10 m (33 ft))

• FEP (5 m (16 ft)).

→ ä 79 ff, feature 600, "Separate housing".

For the dimensions, → ä 64.

P01-PMx5xxxx-11-xx-xx-en-002

In the case of the "separate housing" version, the sensor is delivered with the process connection and cable ready 
mounted. The housing and a mounting bracket are enclosed as separate units. The cable is provided with a socket at both 
ends. These sockets are simply connected to the housing and the sensor.

1 Process connection with sensor
2 Cable, both ends are fitted with a socket
3 Mounting bracket provided, suitable for pipe and wall mounting (for pipes from 1 1/4" up to 2" diameter)
4 Housing with electronic insert

Degree of protection for the process connection and sensor with the use of

• FEP cable:

– IP 69K

– IP 66 NEMA 4/6P

– IP 68 (1.83 mH2O for 24 h) NEMA 4/6P

• PE cable:

– IP 66 NEMA 4/6P

– IP 68 (1.83 mH2O for 24 h) NEMA 4/6P

Technical data of the PE and FEP cable:

• Minimum bending radius: 120 mm (4.72 in)

• Cable extraction force: max. 450 N (101 lbf)

• Resistance to UV light

Use in hazardous area:

• Intrinsically safe installations (Ex ia/IS)

• FM/CSA IS: for Div.1 installation only

Reduction in installation height

If the separate housing is used, the mounting height of the process connection is reduced compared to the 

dimensions of the standard version (see graphic).

➀

➁

➂
➃

r � 120 mm

IP xx
(see chapter
“Ordering information”)

FEP cable:
IP 69K
IP 66/68 NEMA 4/6P

PE cable:
IP 66/68 NEMA 4/6P
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P01-xMx5xxxx-06-xx-xx-xx-000

Oxygen applications Oxygen and other gases can react explosively to oils, grease and plastics. As a result, the following are some of 

the precautions that must be taken:

– All components of the system, such as measuring devices, must be cleaned in accordance with the BAM 

(DIN 19247) requirements.

– Depending on the materials used, a certain maximum temperature and maximum pressure must not be 

exceeded for oxygen applications.

The devices suitable for gaseous oxygen applications are listed in the following table with the specification pmax.

PWIS cleaning Special cleaning of the transmitter to remove paint-wetting substances, for use in paint shops 

→ ä 83 feature 570 "Service", version "HC".

Ultrapure gas applications Endress+Hauser also provides devices which have been cleaned of oil and grease for special applications, such 

as for ultrapure gas. No special restrictions regarding the process conditions apply to these devices.

→ ä 79 ff, "Ordering information PMC51", feature 570 "Service" version "HA". 

→ ä 86 ff, "Ordering information PMP51", feature 570 "Service" version "HA".

Applications with hydrogen With regard to materials in which hydrogen formation takes place, hydrogen atoms can diffuse through the 

metal process isolating diaphragm. This can result in incorrect measurement results. 

Endress+Hauser offers process isolating diaphragms with a gold/rhodium coating for such instances. 

→ ä 85 ff "Ordering information PMP51" and

→ ä 89 ff "Ordering information PMP55", feature 170 "Membrane Material" version "M".

ø54.1

29

81

F31

r � 120 mmr � 120 mm r � 120 mmr � 120 mm

➀ ➀

44

F15

r � 120 mmr � 120 mm

➀

17

36

Ordering code for devices1) 
cleaned for oxygen applications

1) Only device, not accessory or enclosed accessory 

pmax for oxygen applications Tmax for 
oxygen
applications

PMC51 2) – devices with sensors, 

nominal value < 10 bar (150 psi)

2) Feature 570 "Service" version "HB"

Over pressure limit (OPL) of sensor3, 4

3) → ä 79 ff "Ordering information", feature 70 "Sensor range"

4) PMC51 with PVDF thread or PVDF flange pmax = 15 bar (225 psi)

60°C (140°F)

PMC51 2) – devices with sensors, 

nominal value ≥ 10 bar (150 psi)

40 bar (600 psi) 60°C (140°F)

PMP51 PMP55 2) Depends on the lowest-rated element, with regard to 

pressure, of the selected components: over pressure limit 

(OPL) of sensor 3, process connection (1.5 x PN) or fill fluid 

(160 bar (2320 psi)) 

85°C (185°F)
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Operating conditions (environment)

Ambient temperature range

Note!

For high-temperature applications, either a PMP55 with a temperature isolator or with a capillary can be used. 

If vibrations also occur in the application, Endress+Hauser recommends you use a PMP55 with a capillary. If 

a PMP55 with a temperature isolator or capillary is used, we recommend a suitable bracket for mounting (see 

"Wall and pipe mounting" section on → ä 25).

For devices for use in hazardous areas, see Safety Instructions, Installation or Control Drawing. (→ ä 95 ff, 

"Safety Instructions" and "Installation/Control Drawings" sections)

Storage temperature range

Degree of protection • → ä 79 ff, feature 50 "Electrical connection".

• Separate housing (→ ä 26)

Climate class Class 4K4H (air temperature: –20 to 55°C (–4 to +131°F), relative humidity: 4 to 100%) satisfied as per 

DIN EN 60721-3-4 (condensation possible).

Version PMC51 PMP51 PMP55

Without LCD display –40°C to +85°C (–40°F to +185°F)

With LCD display 1) 

1) Extended temperature application range (–40°C to +85°C (–40°F to +185°F)) with restrictions in optical properties 

such as display speed and contrast

–20°C to +70°C (–4°F to +158°F)

With M12 plug , elbowed –25°C to +85°C (–13°F to +185°F)

With separate housing –20°C to +60°C (–4°F to +140°F) 

(installation without insulation)

⎯

Diaphragm seal systems ⎯ ⎯ → ä 74

Version PMC51 PMP51 PMP55

Without LCD display –40°C to +90°C (–40°F to +194°F)

With LCD display –40°C to +85°C (–40°F to +185°F)

With M12 plug , elbowed –25°C to +85°C (–-13°F to +185°F)

With separate housing –40°C to +60°C (–40°F to +140°F) ⎯

Diaphragm seal systems ⎯ ⎯ → ä 74
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Vibration resistance

Note!

For high-vibration applications, either a PMC51/PMP51 with a separate housing or a PMP55 with a capillary 

can be used. We recommend a suitable bracket for mounting (see "Wall and pipe mounting" section on 

→ ä 25).

Electromagnetic compatibility • Electromagnetic compatibility as per all the relevant requirements of the EN 61326 series and NAMUR 

Recommendation EMC (NE21). Details can be found in the Declaration of Conformity (in the Download 

area of "www.de.endress.com", "search area - Approvals and Certificates", "Manufact. Declaration").

• Maximum deviation: < 0.5 % of span

Overvoltage protection 
(optional)

NAThe device can be fitted with overvoltage protection, see → ä 79 ff "Ordering information" feature 610 

"Accessory mounted:" version "NA". The overvoltage protection is mounted at the factory on the housing 

thread (M20x1.5) for the cable gland and is approx. 70 mm (2.76 in) in length (take additional length into 

account when installing). The device is connected as illustrated in the following graphic. 

For details refer to TI00103R/09/EN, XA00036R/09/A3 and KA00161R/09/A6.

Wiring

P01-xMx5xxxx-04-xx-xx-en-006

Device/Additional 
option

Test standard Vibration resistance

Devices without mounting 

bracket

GL VI-7-2

• Part 7: Guidelines for the Performance of Type 

Approvals

• Chapter 2: Test Requirements for Electrical / 

Electronic Equipment and Systems

guaranteed for 

3 to 18 Hz: ±4 mm (0.16 in); 

25 to 500 Hz: 5 g 

in all 3 planes

IEC 61298-3

IEC 60068-2-6

guaranteed for 

10 to 60 Hz: ±0.35 mm (0.01 in); 

60 to 2000 Hz: 2 g

in all 3 planes

Devices with mounting 

bracket

IEC 61298-3

IEC 60068-2-6 

guaranteed for 

10 to 60 Hz: ±0.15 mm (0.01 in); 

60 to 500 Hz: 2 g

in all 3 planes

➀

➁

Unit to be
protected

Connection
cables

Incoming
connection cables

HAW569Z

+

-

+
-

Red
Black

+

-

Shield grounding

without
direct

➀
➁
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 Cerabar M PMC51, PMP51, PMP55 

30 Endress+Hauser

Operating conditions (process)

Process temperature range 
PMC51

P01-xxxxxxxx-05-xx-xx-xx-014

Ta = Ambient temperature; Tp = Process temperature; ➀ und ➁ see following chapter.

Process temperature limits PMC51 (with ceramic process isolating diaphragm)

• ➁: –40 to +130°C (–40 to +266°F)

• ➀: For a maximum of 60 minutes: +150 °C (+302 °F)

• Observe the process temperature range of the seal. See also the following table.

Tp

Ta

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90

-40
-30
-20
-10

0
10
20

100

...

110
120
130
140
150

Ta

°C

°C

TP

1

2

Version for 
feature 190 in 
the order code

Seal Notes Process temperature range

Thread or flange Hygienic process connection

A FKM Viton - -20 to +100°C (-4 to +212°F) -

A 1) FKM Viton cleaned for O2 application -5 to +60°C (+23 to +140°F) -

B FKM Viton FDA 2), 3A Class I, USP Class VI -5 to +100°C (+23 to +212°F) -5 to +150 °C (+23 to +302°F)

F NBR - -10 to +100°C (-14 to +212°F) -

H NBR, Low temperature - -40 to +100°C (-40 to +212°F) -

G HNBR FDA 2), 3A Class I, KTW, AFNOR, BAM -25 to +100°C (-13 to +212°F) -20 to +125 °C (-4 to +257°F)

J EPDM FDA 2) -40 to +100°C (-40 to +212°F) -

K EPDM FDA 2), 3A Class II, USP Class VI, DVGW, 

KTW, W270, WRAS, ACS, NSF61

- -15 to +150 °C (+5 to +302°F)

L FFKM Kalrez 6375 - +5 to +100°C (+41 to +212°F) -

M FFKM Kalrez 7075 - +5 to +100°C (+41 to +212°F) -

N FFKM Kalrez 6221 FDA 2), USP Class VI -5 to +100°C (+23 to +212°F) -5 to +150 °C (+23 to +302°F)

P Fluoroprene XP40 FDA 2), USP Class VI, 3A Class I +5 to +100°C (+41 to +212°F) +5 to +150 °C (+41 to +302°F)

S VMQ Silicone FDA 2) -35 to +85°C (-31 to +185°F) -20 to +85 °C (-4 to +185°F)

1) With feature 570 "Service", version "HB - Cleaned for oxygen service" 

2) Suitable for foods FDA 21 CFR 177.2600
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Endress+Hauser 31

Applications with jumps in temperature

Extreme jumps in temperature can result in temporary measuring errors. Temperature compensation takes 

effect after several minutes. Internal temperature compensation is faster the smaller the jump in temperature 

and the longer the time interval involved.

For further information please contact your local Endress+Hauser Sales Center.

PMP51 (with metal process isolating diaphragm)

PMP55 (with diaphragm seal)

• Depending on the diaphragm seal and filling oil from -70°C (-94°F) up to +400°C (+752°F). Observe the 

temperature application limits → ä 74.

Note!

• Do not use diaphragm seals with 0.09 mm (0.0035 in) PTFE foil on AISI 316L for vacuum applications, 

upper temperature limit +204°C (+399°F).

• For oxygen applications, observe → ä 27, "Oxygen applications" section.

Pressure specifications • The maximum pressure for the measuring device depends on the lowest-rated element with regard to 

pressure.

See the following sections:

– → ä 8 ff, "Measuring range" section

– "Mechanical construction" section.

The MWP (maximum working pressure) is specified on the nameplate. This value refers to a reference 

temperature of +20°C (68°F), or 100°F (38°C) for ANSI flanges, and may be applied to the device for an 

unlimited time. Observe temperature dependency of the MWP.

• The pressure values permitted at higher temperatures can be found in the following standards:

– EN 1092-1: 2001 Tab. 18 1

– ASME B 16.5a – 1998 Tab. 2-2.2 F316

– ASME B 16.5a – 1998 Tab. 2.3.8 N10276

– JIS B 2220.

• The test pressure corresponds to the over pressure limit of the device (over pressure limit OPL = 

1.5 x MWP 2) and may be applied for only a limited time period in order to avoid permanent damage.

• The Pressure Equipment Directive (EC Directive 97/23/EC) uses the abbreviation "PS". The abbreviation 

"PS" corresponds to the MWP (maximum working pressure) of the measuring device.

• In the case of sensor range and process connection combinations where the OPL (over pressure limit) of the 

process connection is smaller than the nominal value of the sensor, the device is set at the factory, at the 

very maximum, to the OPL value of the process connection. If you want to use the entire sensor range, select 

a process connection with a higher OPL value (1.5 x PN; PN = MWP).

• In oxygen applications, the values for "pmax and Tmax for oxygen applications" as per → ä 27, "Oxygen 

applications" may not be exceeded.

• Avoid steam hammering! 

Steam hammering can cause zero point drift.

Recommendation: 

Residue (such as condensation or drops of water) can remain at the process isolating diaphragm after CIP 

cleaning and lead to local steam hammering if immediately steam is introduced. In practice, drying the 

process isolating diaphragm (e.g. by blowing off excess moisture) has proven to be a successful way of 

avoiding steam hammering.

Description Temperature operating range

Process connections with internal process isolating diaphragm -40 to +125°C (-40 to +257°F)

Process connections with flush-mounted process isolating diaphragm, 

G 1 A, G 1 1/2 A, G 2 A, 1 NPT, 1 1/2 NPT, 2 NPT, 

M 44 x 1.25, EN/DIN, ANSI and JIS flanges

-40 to +100°C (-40 to +212°F)

Process connections with flush-mounted process isolating diaphragm, G 

1/2 A, M 20x1.5

-20 to +85°C (-4 to +185°F)

1) With regard to their stability-temperature property, the materials 1.4435 and 1.4404 are grouped together under 13EO 

in EN 1092-1 Tab. 18. The chemical composition of the two materials can be identical.

2) The equation does not apply for PMP51 and PMP55 with a 40 bar (600 psi) - or a 100 bar (1500 psi) - measuring cell. 

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 665 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2009 of 2457



 Cerabar M PMC51, PMP51, PMP55 
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Mechanical construction

F31 aluminum housing 
dimensions

P01-F31xxxx-06-00-xx-xx-000

Front view, left-hand side view, top view
➀ The cover with viewing window is 15 mm (0.59 in) higher than the cover without viewing window.
→ For installation height H for housing with viewing window, see the specific process connection. Housing weight 
→ ä 64

F15 stainless steel housing 
dimensions (hygienic)

P01-F15xxxx-06-00-xx-xx-000

Front view, top view.
➀ The cover with viewing window is 19 mm (0.75 in) higher than the cover without viewing window.
→ For installation height H for housing with viewing window, see the specific process connection. Housing weight 
→ ä 64

Process connections PMC51 
(with ceramic process 
isolating diaphragm)

Thread, internal process isolating diaphragm

P01-PMC71xxx-06-09-xx-xx-001

Process connections PMC51, thread ISO 228
Installation height H → ä 33.

1 Thread ISO 228 G 1/2 A EN 837; 
Material version GCJ: AISI 316L, version GCC: Alloy C276
Version GCF: PVDF (max.: 15 bar (217.5 psi), –10 to +60 °C (+14 to +140 °F)), mount version"GCF" with a 
mounting bracket only ( → ä 25); weight: 0.63 kg (1.39 lbs)

2 Thread ISO 228 G 1/2 A G 1/4 (female); 
Material version GLJ: AISI 316L, version GLC: Alloy C276; weight: 0.63 kg(1.39 lbs)

115

10
3

94

H

➀

14
.3

76

100

H

➀

19

G 1/2

17 20

ø11.4
ø17.5

G 1/2A 11.4 mm

ø8

ø3
ø6
G 1/2

17 20
H

3

G 1/2A

13 17 20

G 1/4
ø17.5
G 1/2

G 1/2A G 1/4 ➂➁➀

H H
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3 Thread ISO 228 G 1/2 A hole 11.4 mm (0.45 in); 
Material version GMJ: AISI 316L, version GMC: Alloy C276; weight: 0.63 kg(1.39 lbs) 

P01-PMC71xxx-06-09-xx-xx-002

Process connections PMC51, thread ANSI
Installation height H → ä 33.

1 Thread ANSI 1/2 MNPT 1/4 FNPT; 
Material version RLJ: AISI 316L, version RLC: Alloy C276; weight: 0.63 kg (1.39 lbs)

2 Thread ANSI 1/2 MNPT hole 11.4 (0.45 in); 
Material version RKJ: AISI 316L; version RKC: Alloy C276; weight: 0.63 kg(1.39 lbs)

3 Thread ANSI 1/2 MNPT hole 3 mm (0.12 in); 
Material version RJF: PVDF (max.: 15 bar (225 psi), –10 to +60 °C (+14 to +140 °F)) mount with mounting bracket 
only (→ ä 25); weight: 0.63 kg (1.39 lbs)

4 Thread ANSI FNPT 1/2 
Material version R1J: AISI 316L, version R1C: Alloy C276; weight: 0.63 kg(1.39 lbs)

P01-PMC71xxx-06-09-xx-xx-003

Process connections PMC51, thread JIS
Installation height H → ä 33.

1 Version GNJ: thread JIS B0202 G 1/2 (male), material: AISI 316L; weight: 0.63 kg (1.39 lbs)
2 Version GOJ: thread JIS B0203 R 1/2 (male), material: AISI 316L; Weight: 0.63 kg (1.39 lbs)

Installation height H for devices with threaded connection and internal process isolating diaphragm

1/2 FNPT1/2 MNPT 3 mm1/2 MNPT 1/4 FNPT 1/2 MNPT 11.4 mm➀ ➂➁ ➃

ø26.5

1/2 NPTø3
1/2 NPT1/4 NPT

ø11.4

1/2 NPT

ø11.4
1/2 NPT

2525 25 25

H H H H

G 1/2➀ R 1/2➁

ø8

ø3
ø5

20
3

G 1/2

ø11.4
R 1/2

13
.2

23

HH H

F31 housing F15 housing

154 mm (6.06 in) 146 mm (5.75 in)
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Thread, flush-mounted process isolating diaphragm 

P01-PMC71xxx-06-09-xx-xx-005

Process connections PMC51,
→ Installation height, see table below.

1 Thread ISO 228 G 1 1/2 A; 
Material version GVJ: AISI 316L; weight: 0.63 kg (1.39 lbs)

2 Thread ISO 228 G 2 A; 
Material version GWJ: AISI 316L; weight: 0.63 kg (1.39 lbs)

3 Thread ANSI 1 1/2 MNPT;
Material version U7J: AISI 316L; weight: 0.63 kg (1.39 lbs)

4 Thread ANSI 2 MNPT;
Material version U8J: AISI 316L; weight: 0.63 kg (1.39 lbs)

5 Thread DIN 13 M 44x1.25; 
Material version G4J: AISI 316L; weight: 0.63 kg (1.39 lbs)

Installation height H for devices with threaded connection and flush-mounted process isolating 
diaphragm

SW 60SW 60 SW 60
60 AF60 AF

G 1 1/2

SW 60SW 60

ø55
G 1 1/2

25 28
H

60 AF60 AF

G 2
ø68

30 33
.5

60 AF

1 1/2 NPT 2 NPT
ø68

ø40.5
M44x1.25

27 22

1130 33
.5

1 1/2 NPT 2 NPT M44x1.25

G 2➀

➂

➁

➃ ➄

H

H H H

F31 housing F15 housing

201 mm (7.91 in) 193 mm (7.6 in)
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EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527

P01-PMC71xxx-06-09-xx-xx-006

Process connection PMC51, EN/DIN flange with raised face (flush-mounted process isolating diaphragm)
Installation height H → ä 37.

D

k

b

g2

g
26 (1.024)

H

2

Flange Boltholes

Version Material Nominal 
diameter

Nominal 
pressure

Shape 1 Diameter Thickness Raised 
face

Quantity Diameter Hole 
circle

Flange 
weight 2

D b g g2 k

[mm] [mm] [mm] [mm] [mm] [kg]

CNJ AISI 316L DN 25 PN 10-40 B1 (D) 115 18 68 4 14 85 1.4

CPJ AISI 316L DN 32 PN 10-40 B1 (D) 140 18 78 4 18 100 2.0

CQJ AISI 316L DN 40 PN 10-40 B1 (D) 150 18 88 4 18 110 2.4

CXJ AISI 316L DN 50 PN 10-40 B1 (D) 165 20 102 4 18 125 3.2

CFF PVDF 3 DN 50 PN 10-16 B1 (D) 165 18 102 4 18 125 2.9

CRP ECTFE 4 DN 50 PN 25-40 B1 (D) 165 20 102 4 18 125 3.2

CZJ AISI 316L DN 80 PN 10-40 B1 (D) 200 24 138 8 18 160 5.5

CSP ECTFE 4 DN 80 PN 25-40 B1 (D) 200 24 138 8 18 160 5.5

1) Designation as per DIN 2527 in brackets 

2) Housing weight → ä 64

3) OPL.: 15 bar (225 psi)

Process temperature range: –10 to +60 °C (+14 to +140 °F)

4) ECTFE coating on AISI 316L (1.4404/1.4435). When operating in hazardous areas, avoid electrostatic charging of the plastic surfaces.
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ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

P01-PMC71xxx-06-09-xx-xx-007

Process connection PMC51, ANSI flange with raised face RF (flush-mounted process isolating diaphragm)
Installation height H → ä 37.

D
k

b

g2

g

0
.0

6

1.
6 H

Flange Boltholes

Ver-
sion

Material Nominal 
diameter

Class Diameter Thickness Raised face Quantity Diameter Hole circle Flange 
weight 1

D b g g2 k

[in] [lb./sq.in] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [kg]

ACJ AISI 316/316L 2 1 150 4.25 / 108 0.56 / 14.2 2 / 50.8 4 0.62 / 15.7 3.12 / 79.2 0.9

ANJ AISI 316/316L 2 1 300 4.88 / 123.9 0.69 / 17.2 2 / 50.8 4 0.75 / 19 3.5 / 88.9 1.4

AEJ AISI 316/316L 2 1 1/2 150 5 / 127 0.69 / 17.5 2.88 / 73.2 4 0.62 / 15.7 3.88 / 98.6 1.0

AQJ AISI 316/316L 2 1 1/2 300 6.12 / 155.4 0.81 / 20.6 2.88 / 73.2 4 0.88 / 22.4 4.5 / 114.3 2.6

AFJ AISI 316/316L 2 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 2.4

AFN ECTFE 3 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 2.4

AFF PVDF 4 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 0.5

ARJ AISI 316/316L 2 2 300 6.5 / 165.1 0.88 / 22.4 3.62 / 91.9 8 0.75 / 19.1 5 / 127 3.2

AGJ AISI 316/316L 2 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 4.9

AGN ECTFE 3 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 4.9

AGF PVDF 4 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 0.9

ASJ AISI 316/316L 2 3 300 8.25 / 209.5 1.12 / 28.4 5 / 127 8 0.88 / 22.4 6.62 / 168.1 6.8

AHJ AISI 316/316L 2 4 150 9 / 228.6 0.94 / 23.9 6.19 / 157.2 8 0.75 / 19.1 7.5 / 190.5 7.1

AHN ECTFE 3 4 150 9 / 228.6 0.94 / 23.9 6.19 / 157.2 8 0.75 / 19.1 7.5 / 190.5 7.1

ATJ AISI 316/316L 2 4 300 10 / 254 1.25 / 31.8 6.19 / 157.2 8 0.88 / 22.4 7.88 / 200.2 11.6

1) Housing weight → ä 64

2) Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated)

3) ECTFE coating on AISI 316/316L (1.4404/1.4435). When operating in hazardous areas, avoid electrostatic charging of the plastic surfaces.

4) OPL.: 15 bar (225 psi)

Process temperature range: –10 to +60 °C (+14 to +140 °F)
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JIS flanges, connection dimensions as per JIS B 2220 BL, raised face RF

P01-PMC71xxx-06-09-xx-xx-008

Process connection PMC51, JIS flange with raised face RF (flush-mounted process isolating diaphragm), material: 
AISI 316L → Installation height H, see table below.

Installation height H for devices with flange

g

k

D

b2

g2 H

Flange Boltholes

Version Nominal 
diameter

Nominal 
pressure

Diameter Thickness Raised face Quantity Diameter Hole circle Flange 
weight 1

D b g g2 k

[mm] [mm] [mm] [mm] [mm] [kg]

KFJ 50 A 10 K 155 16 96 4 19 120 2.0

KGJ 80 A 10 K 185 18 127 8 19 150 3.3

KHJ 100 A 10 K 210 18 151 8 19 175 4.4

1) Housing weight, see → ä 64

F31 housing F15 housing

201 mm (7.91 in) 193 mm (7.6 in)
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Hygienic process connection, flush-mounted process isolating diaphragm

P01-PMC51xxx-06-00-00-xx-000

Hygienic process connections, material: AISI 316L (1.4435)
Surface roughness of the surfaces in contact with the medium Ra 0.76 m (30 in). Diaphragm seal versions optionally in 
conformity with ASME-BPE for use in biochemical processes, wetted surfaces Ra 0.38 m (15 in), 
electropolished; to be ordered using feature 570 "Service", version "HK" in the order code.

mm (in)

1

D3
11

(0
.4

3)H

K
D2

D1

D3
D1

H

K
D4

7.
5

(0
.3

)
10

(0
.3

9)

D2

D3

D1

D2

d

K

7
(0

.2
8)H

D3

K
D2

D1
d

H

D3

11
(0

.4
3)H

K
D2
D1

H
7.

5
(0

.3
)

10
(0

.3
9)

K
D4

DIN11851 DN40

DIN11864 DN40

Tri-Clamp 2" Tri-Clamp 3"

DIN11864 DN50

DIN11851 DN50

D3
D2
D1

1 2

3

4

65

Pos. Version Nominal 
pressure PN

Outer-∅
D1

Outer-∅
D2

Internal-∅
D3

Outer-∅
D4

Seal-∅ 
d

Hole circle
K1)

Height
H

Weight
[kg/lbs]

1 MZJ 25 56 (2.2) 48 (1.89) 38 (1.5) 60 (2.36) - 52 (2.05) 41.5 (1.63) 0.652 (1.44)

2 MRJ 25 68 (2.68) 61 (2.4) 42 (1.65) - - 52 (2.05) 19.8 (0.78) 0.276 (0.61)

3 NCJ 16 54.9 (2.16) 48 (1.89) 38 (1.5) 60 (2.36) - 52 (2.05) 45.35 (1.79) 0.656 (1.45)

4 NDJ 16 66.8 (2.63) 61 (2.4) 42 (1.65) - - 52 (2.05) 23.2 (0.91) 0.288 (0.64)

5 TDJ 40 64 (2.52) 61 (2.4) 42 (1.65) - 56.5 (2.22) 52 (2.05) 19.8 (0.78) 0.171 (0.38)

6 TFJ 40 91 (3.58) 76.7 (3.02) 42 (1.65) - 83.5 (3.29) 52 (2.05) 19.8 (0.78) 0.539 (1.19)

mm (in)

1) 4 x M5 thread
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P01-PMC51xxx-06-00-00-xx-001

Hygienic process connections, material: AISI 316L (1.4435)
Surface roughness of the surfaces in contact with the medium Ra 0.76 m (30 in). Diaphragm seal versions optionally in 
conformity with ASME-BPE for use in biochemical processes, wetted surfaces Ra 0.38 m (15 in), 
electropolished; to be ordered using feature 570 "Service", version "HK" in the order code.

mm (in)

1

Varivent F DN25-32

NEUMO BioControl

APV Inline

DRD DN50

Varivent N DN40-1621 2

3 4

5

D3
D1

K
D2

12
,3

(0
.4

8)

H

D3

D2
D1

K

12
,3

(0
.4

8) H

D3
D2

k
K
D1

h
H

k

D2

61 (2.4)
K
D1

D3

h

H

D3

k

K
ø59,5 (2.34)

D1

D2

h

H

Pos. Version Nominal 
pressure PN

Outer-∅
D1

Outer-∅
D2

Internal-∅
D3

Hole circle
K

Hole circle
k1)

Height
H

Height
h

Weight
[kg/lbs]

1 TQJ 40 66 (2.6) 60 (2.36) 38 (1.5) 52 (2.05)2) - 42 (1.65) - 0.459 (1.01)

2 TRJ 40 84 (3.31) 75 (2.95) 42 (1.65) 52 (2.05)2) - 19.8 (0.78) - 0.426 (0.94)

3 S4J 40 90 (3.54) 49.9 (1.96) 38 (1.5) 90 (3.54)3) 52 (2.05) 52.5 (2.07) 17 (0.67) 1.34 (2.95)

4 TIJ 25 105 (4.13) 65 (2.56) 42 (1.65) 84 (3.31)4) 52 (2.05) 23.8 (0.94) 16 (0.63) 0.619 (1.36)

5 TMJ 40 100 (3.94) 69 (2.72) 42 (1.65) 82 (3.23)5) 52 (2.05) 19.8 (0.78) 12.5 (0.49) 0.519 (1.14)

mm (in)

1) 4 x M5 thread

2) 4 x M5 thread

3) 4 x ∅9 (0.35); 4 screws DIN912 M8 x 45 are enclosed (material (A4-80))

4) 4 x ∅11.5 (0.45)

5) 6 x ∅8.6 (0.34) + 2 x M8 thread; 8 x 45° (=360)
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Universal adapter

P01-PMC51xxx-06-00-00-xx-002

Material: b = top section AISI 316L (1.4404), a = bottom section AISI 316L (1.4435); Endress+Hauser supplies the slotted 
nut in stainless steel AISI 304 (DIN/EN material number 1.4301) or in AISI 304L (DIN/EN material number 1.4307)..

Surface roughness of the surfaces in contact with the medium Ra 0.76 m (30 in). Diaphragm seal versions optionally in 
conformity with ASME-BPE for use in biochemical processes, wetted surfaces Ra 0.38 m (15 in), 
electropolished; to be ordered using feature 570 "Service", version "HK" in the order code.

Installation height H, devices with universal adapter

ø43.5
(1.71)

Ha
b

mm (in)

➀

➁

3

Ver
sion

Process 
connection 
approval

Material of the shape seal ➀ 

(changeable)
Material of the measuring cell seal ➁ 

(not changeable)
Measuring cell seal approval Nominal 

Pressure 
PN

Weight
[kg/lbs]

UPJ EHEDG, 3A Silicone

(Spare part order no.: 52023572)

EPDM (Order version "K") FDA1) 3A Class II, USP Class VI. 

DVGW, KTW, W270, WRAS, 

ACS, NSF61 10 0.74 (1.63)

UNJ EHEDG EPDM

(Spare part order no.: 71100719)

EPDM (Order version "J") FDA1)

1) Suitable for foods FDA 21 CFR 177.2600

F31 housing F15 housing

196 mm (7.72 in) 189 mm (7.44 in)
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Process connections PMP51 
(with metal process isolating 
diaphragm)

Thread, internal process isolating diaphragm

P01-PMP71xxx-06-09-xx-xx-000

Process connections PMP51, thread ISO 228
Installation height H → ä 41.

1 Thread ISO 228 G 1/2 A EN 837; 
Material version GCJ: AISI 316L, version GCC: Alloy C276; weight: 0.6 kg (1.32 lbs)

2 Thread ISO 228 G 1/2 A G 1/4 (female); 
Material version GLJ: AISI 316L, version GLC: Alloy C276; weight: 0.6 kg (1.32 lbs)

3 Thread ISO 228 G 1/2 A hole 11.4 mm (0.45 in); 
Material version GMJ: AISI 316L, version GMC: Alloy C276; weight: 0.6 kg (1.32 lbs)

P01-PMP51xxx-06-09-xx-xx-001

Process connections PMP51, thread ANSI
Installation height H → ä 41.

1 Thread ANSI 1/2 MNPT 1/4 FNPT; 
Material version RLJ: AISI 316L, version RLC: Alloy C276; weight: 0.6 kg (1.32 lbs)

2 Thread ANSI 1/2 MNPT hole: 400 bar (6000 psi) = 11.4 mm (0.45 in)
Material version RKJ: AISI 316L, version RKC: Alloy C276; weight: 0.6 kg (1.32 lbs)

3 Thread ANSI 1/2 FNPT; 
Material version R1J: AISI 316L, version R1C: Alloy C276/2.4819; Weight: 0.7 kg (1.54 lbs)

Installation height H for devices with threaded connection and internal process isolating diaphragm

20
H H H

17 17

3

20 20

3

G 1/2 A
G 1/2 A

G 1/2 A

G 1/2A G 1/2A G 1/4 G 1/2A 11.4

ø3.2 G 1/4
ø6

ø11.4 ø11.4

ø17.5
ø17.5

ø17.5

13

➀ ➂➁

25 25
1/2 MNPT 1/4 FNPT 1/2 MNPT 1/2 FNPT

1/2 NPT 1/2 NPT

1/2 NPT1/4 NPT

ø11.4

ø11.4

H

15 8

7 10

20
HH

ø21.4 ø21.4

ø38

➀ ➂➁

F31 housing F15 housing

Height H 169 mm (6.65 in) 150 mm (5.91 in)
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Thread, flush-mounted process isolating diaphragm

P01-PMx5xxxx-06-xx-xx-xx-001-package1

Thread ISO 228
Installation height H → ä 43.

1 Thread ISO 228 G 1/2 A DIN 3852 (viton seal included); 
Material version GRJ: AISI 316L, version GRC: : Alloy C276; weight: 0.4 kg (0.88 lbs)

2 Thread ISO 228 G 1 A (viton seal included); 
Material version GTJ: AISI 316L; weight: 0.7 kg (1.54 lbs)

3 Thread ISO 228 G 1 1/2 A 
Material version GVJ: AISI 316L; weight: 1.1 kg (2.43 lbs)

4 Thread ISO 228 G 2 A 
Material version GWJ: AISI 316L; weight: 1.5 kg (3.31 lbs)

5 Thread DIN13 M20x1.5
Material version G1J: AISI 316L; weight 0.4 kg (0.88 lbs)

Note!

Endress+Hauser offers a pressure sensor dummy for the welding neck with order number 52002643. Order 

number for pressure sensor dummy: 52005082

P01-PMx5xxxx-06-xx-xx-en-003

Version G0J: Thread ISO 228 G1/2; weight: 0.4 kg (0.88 lbs)

1814
26 31

H

8
H

1
22

2 2
3.

5

3.
5 3

H

3

H

G 1A
G 1/2A

G 1 1/2A G 2 A
ø55 ø68

ø39
ø26.5

ø30
d =M ø17.5

ø36
ø23.6

ø36 ø56.3

ø30ø18.4

G 1/2A

G 1 1/2A G 2A

G 1A➀ ➁

d =M ø28

d =M ø28 d =M ø28

14

2
3.

5 3 H

M20x1.5

ø26.5
ø23.6

ø17.7

M 20x1.5

d =M ø17.5

➂ ➃ q
21

G ½
ø26

G ½

ø50

13 21

max. pressure resistance
100 bar

– Welded neck
Order number: 52002643

Viton seal

O-Ring 14 x 1.78
Viton or NBR

AF 27
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P01-PMx5xxxx-06-xx-xx-xx-002-package1

Process connections PMP51 thread ANSI
Installation height H see following table.

1 Thread ANSI 1 MNPT; 
Material version U5J: AISI 316L; weight: 0.7 kg (1.54 lbs)

2 Thread ANSI 1 1/2 MNPT; 
Material version U7J: AISI 316L; weight: 1.0 kg (2.21 lbs)

3 Thread ANSI 2 MNPT 
Material version U8J: AISI 316L; weight: 1.3 kg (2.86 lbs)

Installation height H for devices with threaded connection and flush-mounted process isolating 
diaphragm

23
H

27
H

33
.5

H

1 MNPT

1 NPT

1 1/2 MNPT

1 1/2 NPT

2 MNPT

2 NPT
d =M ø28 d =M ø28 d =M ø28

m n o

Description F31 housing F15 housing

G 1/2 163 mm (6.42 in) 148 mm (5.83 in)

G 1 167 mm (6.57 in) 152 mm (5.98 in)

G 1 1/2 A 163 mm (6.42 in) 148 mm (5.83 in)

G 2 A 162 mm (6.38 in) 147 mm (5.79 in)

1 MNPT 162 mm (6.38 in) 147 mm (5.79 in)

1 1/2 MNPT 169 mm (6.65 in) 150 mm (5.91 in)

2 MNPT 199 mm (7.83 in) 144 mm (5.67 in)

M 20x1.5 163 mm (6.42 in) 148 mm (5.83 in)
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EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527

P01-PMP71xxx-06-09-xx-xx-008

Process connection PMP51, EN/DIN flange with raised face, material AISI 316L

H: device height = height of device without flange h + flange thickness b
Height H → ä 45.

D
k

b

g
60 (m)

h H

2

g2

d =M ø28

Flange 1 Boltholes

Version Nominal 
diameter

Nominal 
pressure

Shape 2 Dia-
meter

Thic-
kness

Raised 
face

Width of 
the raised 
face

Quantity Diameter Hole circle Flange 
weight 3

D b g (m) g2 k

[mm] [mm] [mm] [mm] [mm] [mm] [kg]

CNJ DN 25 PN 10-40 B1 (D) 115 18 68 4 4 4 14 85 1.2

CPJ DN 32 PN 10-40 B1 (D) 140 18 78 4 9 4 18 100 1.9

CQJ DN 40 PN 10-40 B1 (D) 150 18 88 4 14 4 18 110 2.2

CXJ DN 50 PN 25/40 B1 (D) 165 20 102 - 4 18 125 3.0

CZJ DN 80 PN 10-40 B1 (D) 200 24 138 - 8 18 160 5.5

1) The roughness of the surface in contact with the medium is Ra 0.8 m (31.5 in). Lower surface roughness available on request.

2) Designation as per DIN 2527 in brackets

3) Housing weight → ä 64

4) With these process connections the sealing surface is smaller than described in the standard. Due to a smaller sealing surface a special seal must be used. 

Contact a seal manufacturer or your local Endress+Hauser Sales Center.
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ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

P01-PMP71xxx-06-09-xx-xx-009

Process connection PMP51, ANSI flange with raised face RF (see table below)

H: device height = height of device without flange h + flange thickness b.. For height H → ä 45.

Height H for devices with flange

b
h H

2

g2

d =M ø28

D
k
g

60 (m)

Flange 1 Boltholes

Ver-
sion

Material Nominal 
dia-
meter

Class/
Nominal 
pressure

Diameter Thickness Diameter of 
raised face

Width of 
the raised 
face

Quanti
ty

Diameter Hole circle Flange 
weight 2

D b g (m) g2 k

[in] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [kg]

ANSI flanges

ANJ AISI 316/316L 3 1 300 lb./sq.in 4.88 / 124 0.69 / 17.5 2.76 4 / 50.8 0.2 / 5 4 0.75 / 19.1 3.5 / 88.9 1.3

AEJ AISI 316/316L 3 1 1/2 150 lb./sq.in 5 / 127 0.69 / 17.5 2.88 4 / 73.2 0.52 / 6.6 4 0.62 / 15.7 3.88 / 98.6 1.5

AQJ AISI 316/316L 3 1 1/2 300 lb./sq.in 6.12 / 155.4 0.81 / 20.6 2.88 4 / 73.2 0.52 / 6.6 4 0.88 / 22.4 4.5 / 114.3 2.6

AFJ AISI 316/316L 3 2 150 lb./sq.in 6 / 152.4 0.75 / 19.1 3.62 / 91.9 - 4 0.75 / 19.1 4.75 / 120.7 2.4

ARJ AISI 316/316L 3 2 300 lb./sq.in 7.5 / 190.5 0.88 / 22.3 3.62 / 91.9 - 8 0.75 / 19.1 5 / 127 3.2

AGJ AISI 316/316L 3 3 150 lb./sq.in 7.5 / 190.5 0.94 / 23.9 5 / 127 - 4 0.75 / 19.1 6 / 152.4 4.9

ASJ AISI 316/316L 3 3 300 lb./sq.in 8.25 / 209.5 1.12 / 28.4 5 / 127 - 8 0.88 / 22.4 6.62 / 168.1 6.7

AHJ AISI 316/316L 3 4 150 lb./sq.in 9 / 228.6 0.94 / 23.9 6.19 / 157.2 - 8 0.75 / 19.1 7.5 / 190.5 7.1

ATJ AISI 316/316L 3 4 300 lb./sq.in 10 / 254 1.25 / 31.8 6.19 / 157.2 - 8 0.88 / 22.4 7.88 / 200.2 11.6

1) The roughness of the surface in contact with the medium is Ra 0.8 m (31.5 in). Lower surface roughness available on request.

2) Housing weight → ä 64

3) Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated)

4) With these process connections the sealing surface is smaller than described in the standard. Due to a smaller sealing surface a special seal must be used. 

Contact a seal manufacturer or your local Endress+Hauser Sales Center.

F31 housing F15 housing

Height H 165 mm (6.5 in) 150 mm (5.91 in)
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Prepared for diaphragm seal mount

P01-PMP71xxx-06-09-xx-xx-013

Version XSJ: prepared for diaphragm seal mount

1 Hole for fill fluid
2 Bearing
3 Setscrew with a hexagonal recess 4 mm (0.16 in)

PMP55 basic device

P01-PMP75xxx-06-09-xx-xx-012

PMP55 basic device with diaphragm seal

1 PMP55 basic device
2 Diaphragm seal, here e.g. flange diaphragm seal

ø2.5

5
h ➀ ➂➁

ø7.95

F31 housing F15 housing

Height H 190 mm (7.48 in) 175 mm (6.89 in)

➁

h
➀

F31 housing F15 housing

Height H 190 mm (7.48 in) 175 mm (6.89 in)
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Process connections PMP55 
(with diaphragm seal)

Note!

• The weights of the diaphragm seals are given in the tables. See → ä 64 for the weight of the housing.

• The following drawings are schematic diagrams. In other words, the dimensions of a diaphragm seal supplied 

may deviate from the dimensions given in this document.

• When using high-temperature oils the design can deviate significantly. 

• Observe the information in the "Planning instructions for diaphragm seal systems" section → ä 74 ff.

• For further information please contact your local Endress+Hauser Sales Center.

Diaphragm seal cell structure (Pancake)

P01-FMD78xxx-06-09-xx-xx-000

Process connection PMP55, material AISI 316L

D

b

dM

Flange Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure 1

1) The specified nominal pressure applies to the diaphragm seal. The maximum pressure for the measuring device is 

dependent on the lowest-rated element, with regard to pressure, of the selected components. See also → ä 31, 

"Pressure specifications" section.

Max.
diameter

Thickness Max. diameter of the process 
isolating diaphragm

Weight of two 
diaphragm seals

D b dM

[mm] [mm] [mm] [kg]

UIJ DN 50 PN 16-400 102 20 59 2.6

UJJ DN 80 PN 16-400 138 20 89 4.6

UKJ DN 100 PN 16-400 162 20 89 6.2

[in] [lb/sq.in] [in (mm)] [in (mm)] [in (mm)] [kg]

ULJ 2 150-2500 4.01 (102) 0.79 (20) 2.32 (59) 2.6

UMJ 3 150-2500 5.35 (136) 0.79 (20) 3.50 (89) 4.6

URJ 4 150-2500 6.22 (158) 0.79 (20) 3.50 (89) 6.2
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Thread, flush-mounted process isolating diaphragm

P01-PMP75xxx-06-09-xx-xx-003

Process connections PMP55, left: thread ISO 228, right: thread ANSI

h h

x 1

G
d1

d2

dM

x 1

dM

NPT
d2

SW
AF

SW
AF

Threaded connection Diaphragm seal

Ver-
sion

Material Thread Nomin
al 
pressur
e

Diamet
er

Diamet
er

Screw-in 
length

Across 
flats

Max. 
diaphrag
m 
diameter

Height Diaphra
gm seal 
weight

PN d1 d2 x1 SW/AF dM h

[mm] [mm] [mm] [mm] [mm] [kg]

GTJ

316L

G1 400 30 39 211

1) 28 mm (1.1 in) in conjunction with high-temperature oil

41 30 19 0.4

GVJ G1 1/2 A 400 44 55 30 50 42 20 0.9

GWJ G2 400 56 68 30 65 50 20 1.9

U5J 1 MNPT 400 - 48 28 41 24 37 0.6

U7J 1 1/2 

MNPT
400 - 60 30 41 36 20

0.9

U8J 2 MNPT 400 - 78 30 65 38 35 1.8
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Pipe diaphragm seal (RDM) as per ISO2852

P01-FMD78xxx-06-09-xx-xx-001

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

Pipe diaphragm seal (RDM) as per DIN 11851, Threaded adapter

P01-PMP55xxx-06-xx-xx-xx-000

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

h

d 2

L

D

Version Nominal diameter Nominal 
pressure

Nominal diameter Diameter Diameter Height Face-to-face 
length

Diaphragm 
seal weight

ISO2852 D [in] d2 [mm] h [mm] L [mm] [kg]

SBJ DN 25 PN40 1" 22.5 50.5 67 126 1.7

SCJ DN 38 PN40 1 1/2" 35.5 50.5 67 126 1.0

SDJ DN 51 PN40 2" 48.6 64 79 100 1.7

SIJ DN 10 PN40 3/4" 10.3 25 --- 138.5 0.6

SJJ DN 16 PN40 3/4" 15.7 25 67 116 0.9

L

D G

h

Version Nominal diameter Nominal pressure Diameter Thread Height Face-to-face 
length

Diaphragm seal weight

DIN11851 D [in] G [mm] h [mm] L [mm] [kg]

SSJ DN 25 PN40 26 Rd 52 x 1/6 65 114 1.0

STJ DN 32 PN40 32 Rd 58 x 1/6 68 126 1.3

SUJ DN 40 PN40 38 Rd 65 x 1/6 75 146 1.9

SZJ DN 50 PN25 50 Rd 78 x 1/6 78 156 2.8
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Pipe diaphragm seal (RDM) as per DIN11864-1

P01-PMx5xxxx-06-xx-xx-xx-022

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

Aseptic pipe fitting, DIN 11864-1 Form A; pipe DIN 11866-1

P01-PMP55xxx-06-xx-xx-xx-001

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

G d

L

Version Nominal diameter 
DIN11864-1

Nominal 
pressure

Diameter Thread Face-to-face 
length

Diaphragm 
seal weight

d G L

[in] [mm] [mm] [kg]

VAJ DN 25 PN40 26 Rd 52 x 1/6 128 1.3

VCJ DN 40 PN40 38 Rd 65 x 1/6 160 2.0

VDJ DN 50 PN25 50 Rd 78 x 1/6 170 3.0

d
dM

G

20

30

Threaded adapter Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure

Diameter Thread Max. diaphragm 
diameter

Weight 
Diaphragm 
seal

d G dM

[mm] [mm] [kg]

NCJ DN 40
PN 16

55 Rd 65 x 1/6 35 1.5

NDJ DN 50 67 Rd 78 x 1/6 45 2.3
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Aseptic flange connection, DIN 11864-2 Form A; pipe DIN 11866-1

P01-PMP55xxx-06-xx-xx-xx-002

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

Tri-Clamp ISO 2852

P01-FMD78xxx-06-09-xx-xx-005

Process connection PMP55, material: AISI 316L, surface roughness of the surfaces in contact with the medium 
Ra ≤ 0.8 μm (31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

K
d
dM

D

10

30

Collar flange Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure

Hole circle 
diameter

Seal diameter Outer 
diameter

Max. 
diaphragm 
diameter

Diaphragm 
seal
weight

K d D dM

[mm] [mm] [mm] [mm] [kg]

NFJ DN 32

PN 16

59 47.7 76 25 1.5

NXJ DN 40 65 53.7 82 35 1.7

NZJ DN 50 77 65.7 94 45 2.2

dM

C7

h

Version Nominal 
diameter 
ISO 2852

Nominal 
diameter 
DIN 32676

Nominal 
diameter

Diameter Max. 
diaphragm 
diameter

Height Diaphragm 
seal weight

[in] C7 [mm] dM [mm] h [mm] [kg]

TCJ DN 25 DN 25 1 50.5 24 37 0.32

TJJ 1 

1) Diaphragm seal versions optionally in conformity with ASME-BPE for use in biochemical processes, wetted surfaces 

Ra ≤ 0.38 μm (15 μin), electropolished; to be ordered using feature 570 "Service", version "HK" in the order code.

DN 38 DN 40 1 1/2 50.5 34 30 1.0

TDJ 1 DN 51 DN 50 2 64 48 30 1.1

TFJ DN 76.1 – 3 91 73 30 1.2
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 Cerabar M PMC51, PMP51, PMP55 

52 Endress+Hauser

Varivent N for pipes

P01-PMx5xxxx-06-xx-xx-xx-019

Process connection PMP55, material AISI 316, 3A, surface roughness of the surfaces in contact with the medium 
Ra ≤ 0.8 μm (31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

DRD DN50 (65 mm)

P01-FM78xxx-06-09-xx-xx-002

Process connection PMP55, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm (31.5 μin) as 
standard. Lower surface roughness, see feature 570 "Service" version HK.

30

D

dM max.

H
Version Description Nominal 

pressure
Diameter Max. diaphragm 

diameter
Max. 
installation 
height

Diaphragm 
seal weight

D dM H

[bar] [mm] [mm] [mm] [kg]

TQJ Type F for tubes 

DN 25 - DN 32
PN 40

50 30

250

0.6

TRJ 1

1) Diaphragm seal versions optionally in conformity with ASME-BPE for use in biochemical processes, wetted surfaces 

Ra ≤ 0.38 μm (15 μin), electropolished; to be ordered using feature 570 "Service", version "HK" in the order code.

Type N for tubes

DN 40 - DN 162
68 64 0.8

4 x ø11.5
ø65–1.2

ø84
ø105

d =50M max.

23
.641

Version Material Nominal 
pressure

Diaphragm 
seal weight

[kg]

TIJ AISI 316L PN 25 0.75
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 53

SMS nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-009

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

APV-RJT nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-010

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

f

h

G
D

dM

m

Version Nominal 
diameter

Nominal 
pressure

Diamete
r

Adapter 
height

Thread Height Height Max. 
diaphrag
m 
diameter

Diaphrag
m seal 
weight

D f G m h dM

[in] [bar] [mm] [mm] [mm] [mm] [mm] [kg]

T6J 1 PN 25 54 3.5 Rd 40 – 1/6 20 42.5 24 0.25

T7J 1 1/2 PN 25 74 4 Rd 60 – 1/6 25 57 36 0.65

TXJ 2 PN 25 84 4 Rd 70 – 1/6 26 62 48 1.05

f

h

G
D

dM

m

Version Nomina
l 
diamete
r

Nomina
l 
pressur
e

Diamet
er

Adapter 
height

Thread Height Height Max. 
diaphragm 
diameter

Diaphrag
m seal 
weight

PN D f G m h dM

[in] [bar] [mm] [mm] [mm] [mm] [mm] [kg]

T0J 1 PN 40 77 6.5 1 13/16 – 1/8" 22 42.6 21 0.45

T1J 1 1/2 PN 40 72 6.4 2 5/16 – 1/8" 22 42.6 28 0.75

T2J 2 PN 40 86 6.4 2 7/8 – 1/8" 22 42.6 38 1.2
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 Cerabar M PMC51, PMP51, PMP55 

54 Endress+Hauser

APV-ISS nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-011

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

Taper adapter with coupling nut, DIN 11851

P01-PMx5xxxx-06-xx-xx-xx-020

Process connection PMP55, material AISI 316L, 3A, surface roughness of the surfaces in contact with the medium 
Ra ≤ 0.8 μm (31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

f

G
D

m

SW/AF

h

dM

Versi
on

Nomin
al 
diamet
er

Nomi
nal 
pressu
re

Diamet
er

Adapter 
height

Thread Height Across 
flats

Height Max. 
diaphragm 
seal

Diaphra
gm seal 
weight

D f G m AF h dM

[in] [bar] [mm] [mm] [mm] [mm] [mm] [kg]

T3J 1 PN 40 54.1 4 1 1/2" – 1/8" 30 46.8 50 24 0.4

T4J 1 1/2 PN 40 72 4 2" – 1/8" 30 62 50 34 0.6

T5J 2 PN 40 89 4 2 1/2" – 1/8" 30 77 50 45 1.1

D
G

m f

30

dM

H

Taper adapter Slotted nut Diaphragm seal

Version Nomina
l 
diamete
r

Nomin
al 
pressu
re

Diameter Adapter 
height

Thread Height Max. 
diaphragm 
diameter

Max. 
installat
ion 
height

Diaphra
gm seal 
weight

D f G m dM H

[mm] [mm] [mm] [mm] [mm] [kg]

MIJ DN 32 PN 40 50 10 Rd 58 x 1/6" 21 32

250

1.9

MZJ DN 40 PN 40 56 10 Rd 65 x 1/6" 21 38 2.0

MRJ DN 50 PN 25 68.5 11 Rd 78 x 1/6" 22 52 1.1

MSJ DN 65 PN 25 86 12 Rd 95 x 1/6" 35 66 2.0

MTJ DN 80 PN 25 100 12 Rd 110 x 1/4" 30 81 2.55
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 55

Threaded adapter, DIN 11851

P01-FMD78xxx-06-09-xx-xx-008

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

NEUMO BioControl

P01-PMx5xxxx-06-xx-xx-xx-021

Process connection PMP55, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 μm 
(31.5 μin) as standard. Lower surface roughness, see feature 570 "Service" version HK.

dM
d1
G

h

Threaded adapter Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure

Diameter Thread Height Max. diaphragm 
diameter

Diaphragm 
seal weight

d1 G h dM

[mm] [mm] [mm] [kg]

NKJ DN 50 PN 25 54 Rd 78 x 1/6" 35 52 0.9

NLJ DN 65 PN 25 71 Rd 95 x 1/6" 40 66 1.7

NMJ DN 80 PN 25 85 Rd 110 x 1/4" 40 81 2.0

dM max.

d3

D
d1

d2

h
d

Threaded adapter Diaphragm seal

Version Nominal 
diameter

Nomin
al 
pressu
re

Diamet
er
diamet
er

Hole 
circle

Diameter Diamet
er 

Height Max. 
diaphragm
diameter

Diaphrag
m seal
weight

D d1 d2 d3 h dM

[mm] [mm] [mm] [mm] [mm] [mm] [kg]

S4J DN 50 PN 16 90 70 4 x ∅ 9 50 27 40 1.1
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 Cerabar M PMC51, PMP51, PMP55 

56 Endress+Hauser

EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527 and DIN 2501-1

P01-PMP75xxx-06-09-xx-xx-002

Process connection PMP55, EN/DIN flange with flush-mounted process isolating diaphragm, material AISI 316L

k
D

g

dM

g2

bf

40

Flanges Boltholes Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure

Shape 1 Diameter Thick
ness

Raised face Quantity Diameter Hole 
circle

Max. 
diaphragm 
diameter

Diaphragm 
seal weight

D b g f g2 k dM

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [kg]

CNJ DN 25 PN 10-40 B1 (D) 115 18 66 3 4 14 85 32 2.1

QIJ DN 25 PN 63-160 E 140 24 68 2 4 18 100 28 2.5

QJJ DN 25 PN 250 E 150 28 68 2 4 22 105 28 3.7

QSJ DN 25 PN 400 E 180 38 68 2 4 26 130 28 7.0

CPJ DN 32 PN 10-40 B1 (D) 140 18 77 2.6 4 18 100 34 1.9

CQJ DN 40 PN 10-40 B1 (D) 150 18 87 2.6 4 18 110 48 2.2

CXJ DN 50 PN 10-40 B1 (D) 165 20 102 3 4 18 125 59 3.0

PDJ DN 50 PN 63 B2 (E) 180 26 102 3 4 22 135 59 4.6

QOJ DN 50 PN 100-160 E 195 30 102 3 4 26 145 59 6.2

QMJ DN 50 PN 250 E 200 38 102 3 8 26 150 59 7.7

QVJ DN 50 PN 400 E 235 52 102 3 8 30 180 59 14.7

CZJ DN 80 PN 10-40 B1 (D) 200 24 138 3.5 8 18 160 89 5.3

PPJ DN 80 PN 100 B2 (E) 230 32 138 4 8 24 180 89 8.9

PQJ DN 100 PN 100 B2 (E) 265 36 175 5 8 30 210 89 13.7

1) Designation as per DIN 2527 in brackets
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 57

EN/DIN flanges with extended diaphragm seal, connection dimensions as per EN 1092-1/DIN
2527 and DIN 2501-1

P01-PMP75xxx-06-09-xx-xx-015

Process connection PMP55, EN/DIN flange with flush-mounted process isolating diaphragm, material AISI 316L

L

g
k
D

dM

d3

g2

b

40

f

Flanges Boltholes Diaphragm seal

Version Nominal 
diameter

Nominal 
pressure

Shape 1 Diameter Thick
ness

Raised face Quantity Diameter Hole 
circle

Max. 
diaphragm 
diameter

Diaphragm 
seal weight

D b g f g2 k dM

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [kg]

FDJ 2) DN 50 PN 10-40 B1 (D) 165 20 102 3 4 18 125 47 2)

FEJ 2) DN 80 PN 10-40 B1 (D) 200 24 138 3.5 8 18 160 72 2)

1) Designation as per DIN 2527 in brackets

2) Available with 50 mm (1.97 in), 100 mm (3.94 in) or 200 mm (7.87 in) extended diaphragm seal, for extended diaphragm seal diameter and weight see the 

following table

Version Nominal 
diameter

Nominal 
pressure

Extended 
diaphragm seal 
length (L)

Extended 
diaphragm seal 
diameter d3

Diaphragm 
seal weight

[mm] [mm] [kg]

FDJ DN 50 PN 10-40 50 / 100 / 200 48.3 3.2 / 3.8 / 4.4

FEJ DN 80 PN 10-40 50 /100 / 200 76 6.2 / 6.7 / 7.8
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 Cerabar M PMC51, PMP51, PMP55 

58 Endress+Hauser

ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

P01-PMP75xxx-06-09-xx-xx-001

Process connection PMP55, ANSI flange, material AISI 316/316L (Combination of AISI 316 for required pressure 
resistance and AISI 316L for required chemical resistance (dual rated))

40
0

–
25

00
 lb

/s
q.

in
0.

25
 in

 (6
.4

 m
m

)

15
0,

 3
00

 lb
/s

q.
in

0.
06

 in
 (1

.6
 m

m
)

k
D

g

dM

g2

b

40

Flange Boltholes Diaphragm seal

Version Nominal 
diameter

Class Diameter Thickness Raised face Quantity Diameter Hole circle Max. 
diaphragm 
diameter

Diaphrag
m seal 
weight

D b g g2 k dM

[in] [lb./sq.in] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [in] / [mm] [kg]

ACJ 1 150 4.25 /108 0.56 / 14.2 2 / 50.8 4 0.62 / 15.7 3.12 / 79.2 1.26 / 32 1.2

ANJ 1 300 4.88 / 124 0.69 / 17.5 2 / 50.8 4 0.75 / 19.1 3.5 / 88.9 1.26 / 32 1.3

A0J 1 400/600 4.88 / 124 0.69 / 17.5 2 / 50.8 4 0.75 / 19.1 3.5 / 88.9 1.26 / 32 1.4

A2J 1 900/1500 5.88 / 149.4 1.12 / 28.4 2 / 50.8 4 1 / 25.4 4 / 101.6 1.26 / 32 3.2

A4J 1 2500 6.25 / 158.8 1.38 / 35.1 2 / 50.8 4 1 / 25.4 4.25 / 108 1.26 / 32 4.6

AEJ 1 1/2 150 5 / 127 0.69 / 17.5 2.88 / 73.2 4 0.62 / 15.7 3.88 / 96.6 1.89 / 48 1.5

AQJ 1 1/2 300 6.12 / 155.4 0.81 / 20.6 2.88 / 73.2 4 0.88 / 22.4 4.5 / 114.3 1.89 / 48 2.6

AFJ 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 2.32 / 59 2.2

ARJ 2 300 6.5 / 165.1 0.88 / 22.4 3.62 / 91.9 8 0.75 / 19.1 5 / 127 2.32 / 59 3.4

A1J 2 400/600 6.5 / 165.1 1 / 25.4 3.62 / 91.9 8 0.75 / 19.1 5 / 127 2.32 / 59 4.3

A3J 2 900/1500 8.5 / 215.9 1.5 / 38.1 3.62 / 91.9 8 1 / 25.4 6.5 / 165.1 2.32 / 59 10.3

A5J 2 2500 9.25 / 235 2 / 50.8 3.62 / 91.9 8 1.12 / 28.4 6.75 / 171.5 2.32 / 59 15.8

AGJ 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 3.50 / 89 5.1

ASJ 3 300 8.25 / 209.5 1.12 / 28.4 5 / 127 8 0.75 / 19.1 6 / 152.4 3.50 / 89 7.0

AHJ 4 150 9 / 228.6 0.94 / 23.9 6.19 / 157.2 8 0.75 / 19.1 7.5 / 190.5 3.50 / 89 7.2

ATJ 4 300 10 / 254 1.25 / 31.8 6.19 / 157.2 8 0.88 / 22.4 7.88 / 200.2 3.50 / 89 11.7
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 59

ANSI flanges with extended diaphragm seal, connection dimensions as per ANSI B 16.5, raised face
RF

P01-PMP75xxx-06-09-xx-xx-016

Process connection PMP55, ANSI flange with extended diaphragm seal, material AISI 316/316L (Combination of AISI 
316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated))

40
0

–
25

00
 lb

/s
q.

in
0.

25
 in

 (6
.4

 m
m

)

15
0,

 3
00

 lb
/s

q.
in

0.
06

 in
 (1

.6
 m

m
)

L

g
k
D

dM

d3

g2

b

40

Flange Boltholes Diaphragm seal

Version Nominal 
diameter

Class Dia-
meter

Thick-
ness

Raised face Quantity Diameter Hole circle Max. 
diaphragm 
diameter

Diaphragm 
seal weight

D b g g2 k dM

[in] [lb./

sq.in]

[in] /

[mm]

[in] /

[mm]

[in] /

[mm]

[in] /

[mm]

[in] /

[mm]

[in] /

[mm]

[kg]

FMJ 1) 2 150 6 / 152.4 0.75 / 19.1 3.62 / 91.9 4 0.75 / 19.1 4.75 / 120.7 1.85 / 47 1)

FNJ 1) 3 150 7.5 / 190.5 0.94 / 23.9 5 / 127 4 0.75 / 19.1 6 / 152.4 2.83 / 72 1)

FWJ 1) 3 300 8.25 / 209.5 1.12 / 28.4 5 / 127 8 0.88 / 22.4 6.62 / 168.1 2.83 / 72 1)

FOJ 1) 4 150 9 / 228.6 0.94 / 23.9 6.19 / 157.2 8 0.75 / 19.1 7.5 / 190.5 3.50 / 89 1)

FXJ 1) 4 300 10 / 254 1.25 / 31.8 6.19 / 157.2 8 0.88 / 22.4 7.88 / 200.2 3.50 / 89 1)

1) Available with 2 in, 4 in, 6 in or 8 in extended diaphragm seal, for extended diaphragm seal diameter and weight see the following table

Version Nominal 
diameter

Class Extended diaphragm seal length (L) Extended diaphragm seal 
diameter d3

Diaphragm 
seal weight

[in] [lb./sq.in] in (mm) in (mm) [kg]

FMJ 2 150 2 (50.8) / 4 (101.6) / 6 (152.4) / 8 (203.2) 1.9 (48.3) 3.0 / 3.4 / 3.9 / 4.4

FNJ 3 150 2 (50.8) / 4 (101.6) / 6 (152.4) / 8 (203.2) 2.99 (75.9) 6.0 / 6.6 / 7.1 / 7.8

FWJ 3 300 2 (50.8) / 4 (101.6) / 6 (152.4) / 8 (203.2) 2.99 (75.9) 7.9 / 8.5 / 9.0 / 9.6

FOJ 4 150 2 (50.8) / 4 (101.6) / 6 (152.4) / 8 (203.2) 3.7 (94) 8.6 / 9.9 / 11.2 / 12.4

FXJ 4 300 2 (50.8) / 4 (101.6) / 6 (152.4) / 8 (203.2) 3.7 (94) 13.1 / 14.4 / 15.7 / 16.9
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 Cerabar M PMC51, PMP51, PMP55 

60 Endress+Hauser

JIS flanges, connection dimensions as per JIS B 2220 BL, raised face RF

P01-PMP75xxx-06-09-xx-xx-000

Process connection PMP55, JIS flange with raised face RF, material AISI 316L

k

D

g
dM

g2

b

40

f
Flange 1

1) The roughness of the surface in contact with the medium, including the raised face of the flanges (all standards) 

made of Hastelloy C, Monel or tantalum, is Ra 0.8 μm. Lower surface roughness available on request.

 Boltholes Diaphragm seal

Versi
on

Nomin
al 
diamet
er

Nomin
al 
pressur
e

Diamet
er

Thick
ness

Diamete
r of 
raised 
face

Height 
of 
raised 
face

Quanti
ty

Diamet
er

Hole 
circle

Max. 
diaphra
gm 
diamet
er

Diaphra
gm seal 
weight2

2) Housing weight → ä 64

D b g f g2 k dM

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [kg]

KCJ 25 A 10 K 125 14 67 1 4 19 90 32 1.5

KEJ 40 A 10 K 140 16 81 2 4 19 105 48 2.0

KFJ 50 A 10 K 155 16 96 2 4 19 120 59 2.3

KGJ 80 A 10 K 185 18 127 2 8 19 150 89 3.3

KHJ 100 A 10 K 210 18 151 2 8 19 175 89 4.4
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 61

Thread 1/2 NPT and 1 NPT, separator

P01-PMP75xxx-06-09-xx-xx-008

Process connection PMP55, version "UGJ" and "UHJ", threaded, material AISI 316L, seal Viton

Thread ISO 228 G 1/2 A and ANSI 1/2 MNPT, separator

P01-PMP75xxx-06-09-xx-xx-004

Process connection PMP55, version "UBJ" and "UCJ", welded, material AISI 316L

SW 36

ø118

1 NPT

ø52

94
.5

15

27

44
.5

SW 27

ø118

1/2 NPT

76

12 19

26

ø30
27 AF

36 AF

Version Measuring range Description Nominal 
pressure

Diaphragm seal weight

[kg]

UGJ ≤ 250 bar 1/2 NPT PN 250 4.75

UHJ ≤ 250 bar 1 NPT PN 250 5.0

1/2 - 14 NPT
ø11.4

ø18.4

ø6

ø72.6 ø72.6

G 1/2A

14
70 70

2017
3

ø4

SW 30
AF 30

SW 30
AF 30 14

21
.5

ø72.6

Version Measuring range Description Nominal 
pressure

Diaphragm seal weight

[kg]

UBJ ≤ 160 bar ISO 228 G 1/2 A PN 160 1.43

UCJ ≤ 160 bar ANSI 1/2 MNPT PN 160 1.43
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 Cerabar M PMC51, PMP51, PMP55 

62 Endress+Hauser

P01-PMP75xxx-06-09-xx-xx-013

Process connection PMP55, left version "UDJ" threaded, with threaded connection ISO 228 G 1/2 B, right version "UEJ" 
with threaded connection ANSI 1/2 MNPT 

1 PTFE seal as standard max. 260°C (500°F) (higher temperatures on request)

P01-PMP75xxx-06-09-xx-xx-007

Process connection PMP55, version "UDJ" and "UEJ", threaded, with integrated seal lip, material AISI 316L

6

90

G ½

100

SW22
22 AF

➀

1/2 NPT

89

100

➀

SW22
22 AF

Version Measuring range Description Nominal 
pressure

Diaphragm seal weight

[kg]

UDJ ≤ 40 bar ISO 228 G 1/2 B PN 40 1.43

UEJ ≤ 40 bar ANSI 1/2 MNPT PN 40 1.43

SW 36

ø115

84

1/2 NPT

19

ø2.5

SW 36

SW 22

ø115

92
.5

ø6
G 1/2A

2017
3

ø4

Version Measuring range Description Nominal 
pressure

Diaphragm seal weight

[kg]

UDJ > 40 bar ISO 228 G 1/2 A PN 400 4.75

UEJ > 40 bar ANSI 1/2 MNPT PN 400 4.75
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Universal adapter

P01-PMP55xxx-06-xx-xx-xx-003

Material: b = top section AISI 316L (1.4404), a = bottom section AISI 316L (1.4435);
Surface roughness of the surfaces in contact with the medium Ra ≤ 0.76 m (30 in) as standard. Lower surface roughness 
available on request.

Process connection PMP55, version UPJ 1: universal adapter incl. silicone molded seal, EHEDG, 3A Class I, 
FDA 21 CFR 177.2600, USP Plastic Class VI-70C; Order no.: 52023572

Installation height H, devices with universal adapter

ø43.5

Ha
b

1) Endress+Hauser supplies these slotted nuts in stainless steel AISI 304 (DIN/EN material number 1.4301) or in AISI 304L (DIN/EN material number 1.4307).

F31 housing F15 housing

Universal adapter 196 mm (7.72 in) 189 mm (7.44 in)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 697 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2041 of 2457



 Cerabar M PMC51, PMP51, PMP55 

64 Endress+Hauser

Wall and pipe mounting with 
mounting bracket 

P01-xMx5xxxx-06-xx-xx-xx-004

F31 housing dimensions. Housing weight → ä 64. ➀ Cover without viewing window. ➁ Cover with viewing window.

F15 housing dimensions. Housing weight → ä 64. ➂ Cover without viewing window. ➃ Cover with viewing window.

Weight Housing

Process connections

• Process connections PMC51 (with ceramic process isolating diaphragm): → ä 32 ff

• Process connections PMP51 (with metal process isolating diaphragm): → ä 41 ff

• Process connections PMP55 (with diaphragm seal): → ä 47 ff

122

ø6
52

8670

ø52

69

11
2 12

7➀
➁

63

95

11
4➂

➃

140

158 175

F31 (aluminum) F15 (stainless 
steel)

Separate housing

With electronic insert and 

local display

1.1 kg (2.43 lbs) 0.8 kg (1.76 lbs)

Weight of housing + 0.5 kg (1.10 lbs).

Weight of sensor + 0.5 kg (1.10 lbs).With electronic insert without 

local display

1.0 kg (2.21 lbs) 0.7 kg (1.54 lbs)
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Material (not wetted) Housing 

P01-xMxx3xxx-14-xx-xx-xx-002

Front view, left-hand side view, top view

15

1

2

3

4

6

7

89

10
1112

13
14

5

16

Item 

number

Component part Material

1
F31 housing, RAL 5012 (blue) Die-cast aluminum with protective powder-coating on 

polyester base

2
Cover, RAL 7035 (gray) Die-cast aluminum with protective powder-coating on 

polyester base

3 Cover seal EPDM

4 Sight glass Mineral glass

5 Sight glass seal Silicone (VMQ)

6 External ground terminal AISI 304 (1.4301)

7 Nameplates Plastic film

8 Attachement for tie-on label AISI 304 (1.4301)/ AISI 316 (1.4401)

9 Pressure compensation filter PA6 GF10

10 Pressure compensation filter, O-ring Silicone (VMQ)

11 Sealing ring EPDM

12 Snap ring PC Plastic

13 Seal of cable gland and blind plug EPDM/NBR

14 Cable gland Polyamide (PA) or CuZn nickel-plated

15 Blind plug PBT-GF30 FR

for dust ignition-proof, Ex d, FM XP and CSA XP: 

AISI 316L (1.4435)

16 Cover clamp Clamp AISI 316L (1.4435), screw A4
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P01-xMxx3xxx-14-xx-xx-xx-002

Front view, left-hand side view, top view

1

2

3

4
5

6

7

8910111213

14

Item number Component part Material

1 F15 housing
AISI 316L (1.4404)

2 Cover

3 Cover seal Silicone with PTFE coating

4 Sight glass for non-hazardous area, ATEX Ex ia, 

NEPSI Zone 0/1 Ex ia, IECEx Zone 0/1 Ex ia, FM 

NI, FM IS, CSA IS

Polycarbonate (PC)

4 Sight glass for ATEX 1/2 D, ATEX 1/3 D, ATEX 1 

GD, ATEX 1/2 GD, ATEX 3 G, FM DIP, CSA dust 

ignition-proof

Mineral glass

5 Sight glass seal Silicone (VMQ)

6 External ground terminal AISI 304 (1.4301)

7 Attachement for tie-on label AISI 304 (1.4301)/ AISI 316 (1.4401)

8 Pressure compensation filter PA6 GF10

9 Pressure compensation filter, O-ring Silicone (VMQ)

10 Nameplates lasered

11 Cable gland Polyamide (PA), for dust ignition-proof: CuZn 

nickel-plated

12 Seal of cable gland and blind plug NBR/Silicone/EPDM

13 Sealing ring EPDM

14 Screw A4-50
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Connecting parts

P01-PMx5xxxx-06-xx-xx-xx-026

Filling oil

See "Ordering information" (→ ä 79)

Miscellaneous:

• Diaphragm seal capillary: AISI 316 Ti (1.4571)

• Protective hose for diaphragm seal capillary: AISI 304 (1.4301)

Item number Component part Material

1 Connection between the 

housing and process connection

AISI 316L (1.4404)

2 Mounting bracket Bracket AISI 304 (1.4301), AISI 304L (1.4306)

3 Screw and nuts A2-70

4 Half-shells: AISI 304L (1.4306)

5 Seal for cable from 

separate housing

FKM, EPDM

6 Gland for cable from separate 

housing:

Screws:

AISI 316L (1.4404)

A2 or A4

7 PE cable for separate housing Abrasion-proof cable with strain-relief Dynema members; shielded using 

aluminum-coated film; insulated with polyethylene (PE-LD), black;

copper wires, twisted, UV-resistant

8 FEP cable for separate housing Abrasion-proof cable; shielded using galvanized steel wire netting; 

insulated with fluorinated ethylene propylene (FEP), black;

copper wires, twisted, UV-resistant

9 Process connection adapter for 

separate housing

AISI 316L (1.4404)

1

1

2 3

4

6

6

7

8
9

5

5

4

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 701 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2045 of 2457



 Cerabar M PMC51, PMP51, PMP55 

68 Endress+Hauser

Material (wetted) Note!

The wetted device components are listed in the "Mechanical construction" (→ ä 32 ff) and "Ordering 

information" (→ ä 79 ff) sections.

TSE Certificate of Suitability (Transmissible Spongiform Encephalopathy)

The following applies to all process wetted device components:

• They do not contain any materials derived from animals.

• No auxiliaries or operating materials derived from animals are used in production or processing.

Process connections

• "Clamp connections" and "Hygienic process connections" (see also "Ordering information" section): 

AISI 316L (DIN/EN material number 1.4435)

• Endress+Hauser supplies process connections with threaded connections and DIN/ EN flanges made of 

stainless steel as per AISI 316L (DIN/EN material number 1.4404 (AISI 316) or 14435). With regard to their 

stability-temperature property, the materials 1.4404 and 1.4435 are grouped together under 13E0 in EN 

1092-1 Tab.18. The chemical composition of the two materials can be identical. 

• Some process connections are also available in the material Alloy C276 (DIN/EN material number 2.4819). 

See the information in the "Mechanical construction" section. 

Process isolating diaphragm

• PMC51: Al2O3 aluminum-oxide ceramic, Ceraphire® (FDA 21 CFR 186.1256, USP 

Class VI), ultrapure 99.9 % (→ see also www.endress.com/ceraphire)

• PMP51:

– AISI 316L (DIN/EN material number 1.4435)

– AISI 316L with gold-rhodium coating

– Alloy C276 (DIN/EN material number 2.4819)

• PMP55:

– AISI 316L (DIN/EN material number 1.4435)

– AISI 316L with gold-rhodium coating

– AISI 316L with 0.09 mm PTFE foil (not for vacuum applications)

– AISI 316L with 0.25 mm PTFE foil (not for vacuum applications, only for non-hazardous areas)

– Alloy C276 (DIN/EN material number 2.4819)

– Monel

– Tantalum

Seals

See ordering information, → ä 79 ff
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Human interface

Operating elements Local display (optional) for devices with HART, PROFIBUS PA or FOUNDATION Fieldbus
electronics 

A 4-line liquid crystal display (LCD) is used for display and operation. The local display shows measured values, 

dialog texts as well as fault and notice messages in plain text, thereby supporting the user at every stage of 

operation. The liquid crystal display of the device can be turned in 90° stages.

Depending on the orientation of the device, this makes it easy to operate the device and read the measured 

values.

Functions:

• 8-digit measured value display including sign and decimal point, bar graph for 4 to 20 mA HART as current 

display; or for PROFIBUS PA as graphic display of the standardized value of the AI Block; for FOUNDATION 

Fieldbus as graphic display of the transducer output in relation to the set pressure range.

• Three keys for operation 

• Simple and complete menu guidance as parameters are split into several levels and groups

• Each parameter is given a 3-digit ID number for easy navigation

• Possibility of configuring the display to suit individual requirements and preferences, such as language, 

alternating display, contrast setting, display of other measured values such as sensor temperature etc.

• Comprehensive diagnostic functions (fault and warning message etc.)

P01-Mxxxxxxx-07-xx-xx-en-002

E+–

Symbol

Operating keys

ValueDevice tag

Measured value display

Unit

Bargraph

Operating menu

Parameter with selection list

Freely editable parameter

Direct
Access
Code

Value that
can be
edited

Selection
options

Header line

Information
line

Main line

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 703 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2047 of 2457



 Cerabar M PMC51, PMP51, PMP55 

70 Endress+Hauser

Local display (optional) for devices with analog electronics 

A 4-line liquid crystal display (LCD) is used. The local display shows measured values, fault messages and notice 

messages. The liquid crystal display of the device can be turned in 90° stages.

Depending on the orientation of the device, this makes it easy to operate the device and read the measured 

values.

Functions:

• 8-digit measured value display including sign and decimal point, bar graph for 4 to 20 mA as current display.

• Diagnostic functions (fault and warning message etc.)

P01-Mxxxxxxx-07-xx-xx-en-002

Operating keys and elements located on the electronic insert

P01-Mxxxxxxx-19-xx-xx-xx-001

HART electronic insert 

1 DIP switch for locking/unlocking parameters 
relevant to the measured value

2 DIP switch for switching damping on/off
3 DIP switch for alarm current SW / Alarm Min 

(3.6 mA)
4 DIP switch only for Deltabar M
5 Slot for optional local display
6 Green LED to indicate successful operation
7 Operating keys for lower range value (zero), upper 

range value (span), position zero adjustment or reset

P01-Mxxxxxxx-19-xx-xx-xx-010

Analog electronic insert

1 Operating keys for lower range value (zero), upper 
range value (span), position zero adjustment or reset

2 Green LED to indicate successful operation
3 Slot for optional local display
4 DIP switch for switching damping on/off

Symbol��

Value

Measured value display

Unit

Bargraph

Information
line

Main line
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Onsite operation

P01-Mxxxxxxx-19-xx-xx-xx-013

PROFIBUS PA electronic insert

1 DIP switch for locking/unlocking parameters 
relevant to the measured value

2 DIP switch for switching damping on/off
3/4/5 Not used
6 DIP-switch for hardware address
7 DIP-switch for bus address SW / HW
8 Slot for optional local display
9 Operating key for position zero adjustment (Zero) or 

reset 
10 Green LED to indicate successful operation

P01-Mxxxxxxx-19-xx-xx-xx-014

FOUNDATION Fieldbus electronic insert

1 DIP switch for locking/unlocking parameters 
relevant to the measured value

2 DIP switch for switching damping on/off
3 DIP-switch for simulation mode
4/5 Not used 
6 Slot for optional local display
7 Green LED to indicate successful operation
8 Operating key for position zero adjustment (Zero) or 

reset 
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Function Operation without display with operating keys and DIP-switches on the electronic insert

Analog electronics HART PROFIBUS PA FOUNDATION Fieldbus

Position adjustment (zero point correction) X X X X

Setting lower range value and upper range value - 

reference pressure present at the device
X X -- --

Device reset X X X X

Locking and unlocking parameters relevant to the 

measured value
-- X X X

Value acceptance indicated by the green LED X X X X

Switching damping on and off X X X X

Function Operation via display (option)

Analog electronics HART PROFIBUS PA FOUNDATION Fieldbus

Position adjustment (zero point correction) -- X X X

Setting lower range value and upper range value - 

reference pressure present at the device
-- X X X

Device reset -- X X X

Locking and unlocking parameters relevant to the 

measured value
-- X X X

Value acceptance indicated by the green LED -- -- -- --

Switching damping on and off -- X X X
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Remote operation All software parameters are accessible depending on the position of the write protection switch on the device.

HART

Remote operation via:

• FieldCare (see "Hardware and software for onsite and remote operation" section → ä 73 ff) with 

Commubox FXA195 (see "Hardware and software for onsite and remote operation" section → ä 73 ff)

• Field Xpert. Field Xpert is an industrial PDA with integrated 3.5" touchscreen from Endress+Hauser based 

on Windows Mobile. It communicates via wireless with the optional VIATOR Bluetooth modem connected 

to a HART device point-to-point or wireless via WiFi and Endress+Hauser’s Fieldgate FXA520. Field Xpert 

also works as a stand-alone device for asset management applications. For details refer to BA00060S/00/

EN.

• Field Communicator 375 handheld terminal see "Hardware and software for onsite and remote operation" 

section → ä 73).

PROFIBUS PA

Remote operation via:

• FieldCare (see "Hardware and software for onsite and remote operation" section → ä 73 ff)

– Profiboard: For connecting a PC to PROFIBUS

– Proficard: For connecting a laptop to PROFIBUS

FOUNDATION Fieldbus

Remote operation via:

• FieldCare (see "Hardware and software for onsite and remote operation" → ä 73 ff)

– NI PCMCIA-FBUS series 2 to connect a laptop to FF.

• Use an FF-configuration program for example NI-FBUS Configurator, to

– connect devices with "FOUNDATION Fieldbus signal" into an FF-network

– set FF-specific parameters

Operation with NI-FBUS Configurator:

The NI-FBUS Configurator is an easy-to-use graphical environment for creating linkages, loops, and a 

schedule based on the fieldbus concepts.

You can use the NI-FBUS Configurator to configure a fieldbus network as follows:

– Set block and device tags

– Set device addresses

– Create and edit function block control strategies (function block applications)

– Configure vendor-defined function and transducer blocks

– Create and edit schedules

– Read and write to function block control strategies (function block applications)

– Invoke Device Description (DD) methods

– Display DD menus

– Download a configuration

– Verify a configuration and compare it to a saved configuration

– Monitor a downloaded configuration

– Replace a virtual device by a real device

– Save and print a configuration

• Handheld terminal Field Communicator 375 (see "Hardware and software for onsite and remote operation" 

section → ä 73 ff)

Note!

For further information please contact your local Endress+Hauser Sales Center.
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Hardware and software for 
onsite and remote operation

Commubox FXA195

For intrinsically safe HART communication with FieldCare via the USB interface. For details refer to 

TI00404F/00/EN.

Field Communicator 375

With a handheld terminal, all the parameters can be configured anywhere along the bus line via menu 

operation (HART and FOUNDATION Fieldbus).

FieldCare

FieldCare is an Endress+Hauser asset management tool based on FDT technology. With FieldCare, you can 

configure all Endress+Hauser devices as well as devices from other manufacturers that support the FDT 

standard.

FieldCare supports the following functions:

• Configuration of transmitters in offline and online mode

• Loading and saving device data (upload/download)

• Documentation of the measuring point

Connection options:

• HART via Commubox FXA195 and the USB port on a computer

• PROFIBUS PA via segment coupler and PROFIBUS interface card

• FOUNDATION Fieldbus via NI interface card

For further information È www.endress.com
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Planning instructions for diaphragm seal systems
Note!

The performance and the permitted applications for a diaphragm seal system depend on the process isolating 

diaphragm used, the filling oil, the coupling, the design and the process and ambient conditions at the place of 

operation.

To help you select suitable diaphragm seal systems for your individual application, 

Endress+Hauser provides a free "Applicator Sizing Diaphragm Seal" selection tool. This tool is available online 

at "www.endress.com/applicator", or is available offline on a CD.

Applicator Sizing Diaphragm Seal  PMP55-en

For further details, or for information on an optimum diaphragm seal solution, please contact your local 

Endress+Hauser Sales Center.

Applications Diaphragm seal systems should be used if the process and the device need to be separated. Diaphragm seal 

systems offer clear advantages in the following instances:

• In the case of extreme process temperatures

• For aggressive media

• If extreme measuring point cleaning is necessary, or in the event of very damp mounting locations

• If the measuring point is exposed to severe vibrations

• For mounting locations that are difficult to access

Function and design Diaphragm seals separate the measuring system from the process.

A diaphragm seal system consists of:

• A diaphragm seal

• A capillary tube or a temperature isolator if necessary

• Fill fluid

• A pressure transmitter

The process pressure acts via the process isolating diaphragm of a diaphragm seal on the liquid-filled system, 

which transfers the process pressure to the sensor of the pressure transmitter.

Endress+Hauser delivers all diaphragm seal systems as welded versions. The system is hermetically sealed, 

which ensures greater reliability.

The diaphragm seal determines the application range of the system on the basis of

• The diameter of the process isolating diaphragm

• The process isolating diaphragm: stiffness and material

• The design (oil volume)
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Diameter of the process isolating diaphragm

The greater the diameter of the process isolating diaphragm (less stiff), the smaller the temperature effect on 

the measurement result.

Stiffness of the process isolating diaphragm

The stiffness depends on the diameter of the process isolating diaphragm, the material, any existing coating, 

the thickness of the process isolating diaphragm and the shape. The thickness of the process isolating diaphragm 

and the shape are determined by the design. The stiffness of a process isolating diaphragm of a diaphragm seal 

influences the temperature application range and the measuring error caused by temperature effects.

Capillary

Capillaries with an internal diameter of 1 mm (0.04 in) are used as standard.

As a result of its length and internal diameter, the capillary tube influences the thermal change, the ambient 

temperature application range and the response time of a diaphragm seal system.

Filling oil

When selecting the filling oil, the medium temperature and ambient temperature, as well as the process 

pressure, are of crucial importance. Observe the temperatures and pressures during commissioning and 

cleaning. A further selection criterion is the compatibility of the filling oil with the requirements of the medium. 

For example, only filling oils that do not present a health hazard are used in the food industry, e.g. vegetable 

oil or silicone oil. → See also the following section "Diaphragm seal filling oils".

The filling oil used influences the thermal change, the temperature application range of a diaphragm seal system 

and the response time. A temperature change results in a volume change in the filling oil. The volume change 

depends on the thermal expansion coefficient of the filling oil and on the volume of the fill fluid at calibration 

temperature (constant in the range: +21 to +33°C (+70 to 91°F)).

For example, the filling oil expands in the event of a temperature increase. The additional volume presses 

against the process isolating diaphragm of a diaphragm seal. The stiffer a process isolating diaphragm is, the 

greater its return force, which counteracts a volume change and acts together with the process pressure on the 

measuring cell, thus shifting the zero point. 

Pressure transmitter

The pressure transmitter influences the temperature application range, the thermal change and the response 

time as a result of its volume change. The volume change is the volume that has to be shifted in order to pass 

through the complete measuring range.

Pressure transmitters from Endress+Hauser are optimized with regard to minimum volume change.

Diaphragm seal filling oils

Ver sion1 Filling oil Permissible 
temperature range 2 at 
0.05 bar (0.725 psi) 
≤ pabs ≤ 1 bar (14.5 psi)

Permissible 
temperature range2 at 
pabs ≥ 1 bar (14.5 psi)

Density
[g/cm3] /
[SGU]

Viscosity
[mm²/s] / [cSt] 
at 25°C (77°F)

Thermal 
expansion 
coefficient 3 
[1/K]

Note

1 Silicone oil –40 to +180°C 

(–40 to +356°F)

–40 to +250°C

(–40 to +482°F)

0.96 100 0.00096 Suitable for foods

FDA 21 CFR 175.105

2 Inert oil –40 to +80°C

(–40 to +176°F)

–40 to +175°C

(–40 to +347°F)

1.87 27 0.000876 For ultrapure gas and 

oxygen applications

4 Vegetable oil –10 to +120°C

(+14 to +248°F)

–10 to +200°C

(+14 to +392°F)

0.94 9.5 0.00101 Suitable for foods

FDA 21 CFR 172.856

5 High-

temperature 

oil 4

–10 to +200°C

(+14 to +392°F)

–10 to +400°C

(+14 to +752°F)

1.07 37 0.0007 High temperatures

6 Low-temperat

ure oil

–70 to +80°C

(–94 to +176°F)

–70 to +180°C

(–94 to +356°F)

0.92 4.4 0.00108 Low temperatures

1) Version for feature 180 in the order code (→ ä 89 ff)

2) Observe temperature limits of the device (→ ä 30) and of the system (→ ä 74). 

3) Please refer to the "Applicator Sizing Diaphragm Seal" tool for the thermal change of the diaphragm seal and other important technical features.

4) When simultaneously applying the diaphragms seal at high process temperatures and low absolute pressures, Endress+Hauser recommends the vacuum 

service (Feature 570 "Service" version "HG").
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Operating temperature range The operating temperature range of a diaphragm seal system depends on the fill fluid, capillary length and 

internal diameter, process temperature and oil volume of the diaphragm seal.

The range of application can be extended by using a fill fluid with a smaller expansion coefficient and a shorter 

capillary. 

Installation instructions Diaphragm seal systems

• Endress+Hauser offer flushing rings as accessory to clean process isolating diaphragms without taking the 

transmitters out of process.

For further information please contact your local Endress+Hauser Sales Center.

• A diaphragm seal together with the transmitter form a closed, calibrated system, which is filled through 

openings in the diaphragm seal and in the transmitter's measurement system. These openings are sealed and 

must not be opened.

• In the case of devices with diaphragm seals and capillaries, the zero point shift caused by the hydrostatic 

pressure of the filling liquid column in the capillaries must be taken into account when selecting the 

measuring cell. If a measuring cell with a small measuring range is selected, a position adjustment can cause 

range violation.

• For devices with a temperature isolator or capillary, a suitable fastening device (mounting bracket) is 

recommended.

• When using diaphragm seal systems with a capillary, sufficient strain relief must be ensured in order to 

prevent the capillary bending down (bending radius ≥ 100 mm (3.94 in)).

Capillary

In order to obtain more precise measurement results and to avoid a defect in the device, mount the capillaries 

as follows:

• Vibration-free (in order to avoid additional pressure fluctuations)

• Not in the vicinity of heating or cooling lines

• Insulate if the ambient temperature is below or above the reference temperature

• With a bending radius of ≥ 100 mm (3.94 in).

Vacuum applications

For applications under vacuum, Endress+Hauser recommends mounting the pressure transmitter below the 

diaphragm seal. This prevents vacuum loading of the diaphragm seal caused by the presence of fill fluid in the 

capillary. 

When the pressure transmitter is mounted above the diaphragm seal, the maximum height difference H1 in 

accordance with the illustration below must not be exceeded. The maximum height difference depends on the 

density of the filling oil and the smallest ever pressure that is permitted to occur at the diaphragm seal (empty 

container), see illustration below right. 

When simultaneously applying the diaphragm seal systems at high process temperatures and low absolute

pressures, Endress+Hauser recommends the vacuum service (Feature 570 "Service" version "HG").

P01-PMx5xxxx-11-xx-xx-xx-006

Installation above the diaphragm seal
P01-PMP75xxx-05-xx-xx-xx-011

Maximum installation height above the diaphragm seal for vacuum 
applications
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Thermal insulation

The PMP55 may only be insulated up to a certain height. The maximum permitted insulation height is 

indicated on the devices and applies to an insulation material with a heat conductivity ≤ 0.04 W/(m x K) and 

to the maximum permitted ambient and process temperature. The data were determined under the most 

critical application "quiescent air".

P01-PMx5xxxx-11-xx-xx-en-010

Maximum permitted insulation height, here indicated on a PMP55 with a flange

Mounting with temperature isolator

Endress+Hauser recommends the use of temperature isolators in the event of constant extreme medium 

temperatures which lead to the maximum permissible electronics temperature of +85°C (+185°F) being 

exceeded.

Depending on the filling oil used, diaphragm seal systems with temperature isolators can be used for maximum 

temperatures of up to 260 °C (+500 °F). → For the temperature application limits, see → ä 75, "Diaphragm 

seal filling oils" section.

To minimize the influence of rising heat, Endress+Hauser recommends the device be mounted horizontally or 

with the housing pointing downwards.

The additional installation height also brings about a maximum zero point shift of 21 mbar (0.315 psi) due to 

the hydrostatic column in the temperature isolator. You can correct this zero point shift at the device.

P01-PMx5xxxx-11-xx-xx-xx-001

PMP55 with temperature isolator

� 0.04� W
m K•

TP

TU

max. 115
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Certificates and approvals

CE mark The device meets the legal requirements of the relevant EC directives. 

Endress+Hauser confirms that the device has been successfully tested by applying the CE mark.

Ex approvals • ATEX

• IECEx

• FM

• CSA

• Also combinations of different approvals

All explosion protection data are given in separate documentation which is available upon request. The 

Ex documentation is supplied as standard with all devices approved for use in explosion hazardous areas.

→ ä 95 ff, "Safety Instructions" and "Installation/Control Drawings" sections.

Suitability for hygienic 
processes

Pharma (CoC) Certificate of Compliance (CoC) (according to ASME BPE-2007)

See "Ordering information", → ä 79 ff, feature 590 "Additional Option:", option"LW".

CRN approvals Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection 

(→ ä 32 ff, "Process connection") has to be ordered with a CSA approval (→ ä 79 ff, feature 10 "Approval"). 

PMP55 devices with a capillary are not CRN-approved. These devices are fitted with a separate plate bearing 

the registration number 0F10525.5C.

Pressure Equipment Directive 
(PED)

The devices PMC51, PMP51 and PMP55 correspond to Article 3 (3) of the EC directive 97/23/EC (Pressure 

Equipment Directive) and have been designed and manufactured according to good engineering practice.

The following also applies:

– PMP51/PMP55 with threaded connection and internal process isolating diaphragm PN > 200:

Suitable for stable gases in group 1, category I

– PMP55 with pipe diaphragm seal ≥ 1.5"/PN40:

Suitable for stable gases in group 1, category II

– PMP55 with separators PN400:

Suitable for stable gases in group 1, category I

Drinking water approval NSF 61 approval

Standards and guidelines DIN EN 60770 (IEC 60770):

Transmitters for use in industrial process control systems

Part 1: Methods for inspection and routine testing

DIN 16086:

Electrical pressure measuring instruments, pressure sensors, pressure transmitters, pressure measuring 

instruments,

concepts, specifications on data sheets

EN 61326 series:

EMC product family standard for electrical equipment for measurement, control and laboratory use.

The Cerabar M is suitable for use in hygienic processes.

Overview of suitable process connections → ä 32 ff.

Many versions meet the requirements of 3A-Sanitary Standard No. 74 and 

are certified by the EHEDG.

Suitable fittings and seals must be used for hygienic design in accordance 

with 3A and EHEDG specifications.

Note!

Gap-free connections can be cleaned 

without residue using the usual cleaning methods.

TYPE EL
February 2010

74 -74 -
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Ordering information

PMC51 This overview does not mark options which are mutually exclusive.

10 Approval:
AA For non-hazardous areas

BA ATEX II 1/2G Ex ia IIC T6

BD ATEX II 3G Ex nA IIC T6

BE ATEX II 2G Ex ia IIC T6

BF ATEX II 1/2D Ex ia IIIC

BG ATEX II 3G Ex ic IIC T6

B1 ATEX II 1/2G Ex ia IIC T6 + ATEX II 1/2D Ex iaD

8C ATEX II Ex ia + FM/CSA IS

ATEX II 1/2G Ex ia IIC T6+
FM/CSA IS Cl.I Div. 1 Gr. A-D

FM/CSA: zone0,1,2

IA IEC Ex ia IIC T6 Ga/Gb

IE IEC Ex ic IIC T6 Gc

IF IEC Ex ia IIIC Da/ Db

I1 IEC Ex ia IIC T6 Ga/Gb+Ex ia IIIC Da/Db

NA NEPSI Ex ia IIC T6

CA CSA C/US IS Cl.I,II,III Div.1 Gr. A-G, CSA C/US IS Cl.I Div.2 Gr. A-D, Ex ia, C: Zone 0, 1, 2/US: Zone 0, 1, 2, 20, 21, 

22

CD CSA General Purpose

FA FM IS Cl.I,II,III Div.1 Gr.A-G, AEx ia

FM NI Cl.I Div.2 Gr.A-D
FM IS: Zone 0,1,2,20,21,22/FM NI: Zone 2

FD FM NI Cl.I Div.2 Gr.A-D

99 Special version

20 Output:
1 4-20mA Analog

2 4-20mA HART

3 PROFIBUS PA 

4 FOUNDATION Fieldbus 

9 Special version

30 Display, operation:
1 LCD, push buttons on display electronics

2 W/o LCD, push buttons on electronics

9 Special version

40 Housing:
I F31 aluminum

J F31 aluminum, glass window

Q F15 Stainless Steel Hygiene 

R F15 Stainless Steel Hygiene, glass window

S F15 Stainless Steel Hygiene, plastic window 

Y Special version

50 Electrical connection:
A Gland M20, IP66/68 NEMA4X/6P

B Thread M20, IP66/68 NEMA4X/6P

C Thread G1/2, IP66/68 NEMA4X/6P

D Thread NPT1/2, IP66/68 NEMA4X/6P

I Connector M12, IP66/67, NEMA4X/6P

M Connector 7/8", IP66/68, NEMA4X/6P

P Connector Han7D, 90deg, IP65

S PE Cable 5m, IP66/68 NEMA4X/6P + pressure compensation via cable

V Valve connector ISO4400 M16, IP64

Y Special version
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PMC51 (continued) 70 Sensor range:
1C 100mbar/10kPa/1.5psi relative, 

1mH2O/3ftH2O/40inH2O

Overload: 4bar/400kPa/60psi

1E 250mbar/25kPa/3.75psi relative, 

2.5mH2O/7.5ftH2O/100inH2O

Overload: 5bar/500kPa/75psi

1F 400mbar/40kPa/6psi relative, 

4mH2O/13ftH2O/160inH2O

Overload: 8bar/800kPa/120psi

1H 1bar/100kPa/15psi relative, 

10mH2O/33ftH2O/400inH2O
Overload: 10bar/1MPa/150psi

1K 2bar/200kPa/30psi relative, 
20mH2O/67ftH2O/800inH2O

Overload: 18bar/1.8MPa/270psi

1M 4bar/400kPa/60psi relative, 

40mH2O/133ftH2O/1600inH2O

Overload: 25bar/2.5MPa/375psi

1P 10bar/1MPa/150psi relative, 

100mH2O/333ftH2O/4000inH2O

Overload: 40bar/4MPa/600psi

1S 40bar/4MPa/600psi relative, 

400mH2O/1334ftH2O/16000inH2O
Overload: 60bar/6MPa/900psi

2C 100mbar/10kPa/1.5psi abs, 
1mH2O/3ftH2O/40inH2O

Overload: 4bar/400kPa/60psi

2E 250mbar/25kPa/3.75psi abs, 

2.5mH2O/7.5ftH2O/100inH2O

Overload: 5bar/500kPa/75psi

2F 400mbar/40kPa/6psi abs, 

4mH2O/13ftH2O/160inH2O

Overload: 8bar/800kPa/120psi

2H 1bar/100kPa/15psi abs, 

10mH2O/33ftH2O/400inH2O
Overload: 10bar/1MPa/150psi

2K 2bar/200kPa/30psi abs, 
20mH2O/67ftH2O/800inH2O abs

Overload: 18bar/1.8MPa/270psi

2M 4bar/400kPa/60psi abs, 
40mH2O/133ftH2O/1600inH2O abs

Overload: 25bar/2.5MPa/375psi

2P 10bar/1MPa/150psi abs, 

100mH2O/333ftH2O/4000inH2O abs

Overload: 40bar/4MPa/600psi

2S 40bar/4MPa/600psi abs, 

400mH2O/1334ftH2O/16000inH2O abs
Overload: 60bar/6MPa/900psi

99 Special version

80 Reference accuracy:
D Platinum

G Standard

Y Special version

90 Calibration; Unit:
A Sensor range; %

B Sensor range; mbar/bar

C Sensor range; kPa/MPa

D Sensor range; mm/mH2O

E Sensor range; inH2O/ftH2O

F Sensor range; psi

J Customized pressure; see additional spec.

K Customized level; see additional spec.

Y Special version
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PMC51 (continued) 110 Process connection:
ANSI flanges
ACJ 1" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AEJ 1-1/2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AFF 2" 150lbs RF, PVDF, flange ANSI B16.5

AFJ 2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AFN 2" 150lbs, ECTFE>316/316L, flange ANSI B16.5

AGF 3" 150lbs RF, PVDF, flange ANSI B16.5 (CRN)

AGJ 3" 150lbs RF, 316/316L, flange ANSI B16.5

AGN 3" 150lbs, ECTFE>316/316L, flange ANSI B16.5

AHJ 4" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AHN 4" 150lbs, ECTFE>316/316L, flange ANSI B16.5

ANJ 1" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AQJ 1-1/2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ARJ 2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ASJ 3" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ATJ 4" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

EN flanges
CNJ DN25 PN10-40 B1, 316L, flange EN1092-1

CPJ DN32 PN10-40 B1, 316L, flange EN1092-1

CQJ DN40 PN10-40 B1, 316L, flange EN1092-1

CXJ DN50 PN10-40 B1, 316L, flange EN1092-1

CFF DN50 PN10/16 B1, PVDF, flange EN1092-1

CEF DN40 PN10/16 B1, PVDF, flange EN1092-1

CRP DN50 PN25/40, ECTFE>316L, flange EN1092-1

CZJ DN80 PN10-40 B1, 316L, flange EN1092-1

CSP DN80 PN25/40, ECTFE>316L, flange EN1092-1

JIS flanges
KFJ 10K 50 RF, 316L, flange JIS B2220

KGJ 10K 80 RF, 316L, flange JIS B2220

KHJ 10K 100 RF, 316L, flange JIS B2220

Threaded connection
GCC Thread ISO228 G1/2, AlloyC (CRN)

GCF Thread ISO228 G1/2, PVDF

GCJ Thread ISO228 G1/2, 316L (CRN)

GLC Thread ISO228 G1/2 G1/4 female, AlloyC (CRN)

GLJ Thread ISO228 G1/2 G1/4 female, 316L (CRN)

GMC Thread ISO228 G1/2 hole 11.4mm, AlloyC (CRN)

GMJ Thread ISO228 G1/2 hole 11.4mm, 316L (CRN)

GOJ Thread JIS B0203 R1/2 male, 316L

GNJ Thread JIS B0202 G1/2 male, 316L

GVJ Thread ISO228 G1-1/2, 316L, flush-mounted (CRN)

GWJ Thread ISO228 G2, 316L, flush-mounted (CRN)

G4J Thread DIN13 M44x1.25, 316L, flush-mounted

Threaded connection as per ANSI
RJF Thread ANSI MNPT1/2 hole 3mm, PVDF (CRN)

RKC Thread ANSI MNPT 1/2 hole, 11.4mm, Alloy C (CRN)

RKJ Thread ANSI MNPT1/2 hole 11.4mm, 316L (CRN)

RLC Thread ANSI MNPT1/2 FNPT1/4, AlloyC (CRN)

RLJ Thread ANSI MNPT1/2 FNPT1/4, 316L (CRN)

R1C Thread ANSI FNPT 1/2, Alloy C (CRN)

R1J Thread ANSI FNPT 1/2, 316L (CRN)

U7J Thread ANSI MNPT1-1/2, 316L, flush-mounted (CRN)

U8J Thread ANSI MNPT2, 316L, flush-mounted (CRN)
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Hygienic process connections
MRJ DIN11851 DN50 PN25 cap-nut, 316L, EHEDG1), 3A2) with seal FDA

MZJ DIN11851 DN40 PN25 cap-nut, 316L, EHEDG1), 3A2) with seal FDA

NCJ DIN11864-1 A DN40 PN16 pipe DIN11866-A, threaded adapter, 316L, EHEDG1), 3A2) with seal FDA

NDJ DIN11864-1 A DN50 PN16 pipe DIN11866-A, threaded adapter, 316L, EHEDG1), 3A2) with seal FDA

TQJ Varivent F pipe DN25-32 PN40, 316L, EHEDG1), 3A2) with seal FDA

TRJ Varivent N pipe DN40-162 PN40, 316L, EHEDG1), 3A2) with seal FDA

S4J NEUMO BioControl D50 PN16, 316L, EHEDG1), 3A2) with seal FDA

TIJ DRD DN50 65mm PN25, 316L

TMJ APV Inline DN50 PN40, 316L, 3A with seal FDA

UPJ Universaladapter 44mm 316L, incl. silicone molded seal, EHEDG1), 3A2) with seal FDA

UNJ Universaladapter 44mm 316L, EPDM molded seal, EHEDG1)

TDJ Tri-Clamp ISO2852 DN40-51 (2"), 316L, DIN32676 DN50, EHEDG1), 3A with seal FDA (CRN)

TFJ Tri-Clamp ISO2852 DN76.1 (3"), 316L, EHEDG1), 3A with seal FDA (CRN)

YYY Special version

1) Für die hygienegerechte Auslegung entsprechend EHEDG, ist die Verwendung geeigneter Fittings und Dichtungen 

zu beachten.

2) Für die hygienegerechte Auslegung entsprechend 3A, ist die Verwendung geeigneter Fittings und Dichtungen zu 

beachten.

190 Seal:
A FKM Viton

B FKM Viton, FDA, 3A Class I, USP Class VI

G HNBR, FDA, 3A Class I, KTW, AFNOR, BAM

F NBR

H NBR, Low temperature

J EPDM, FDA

K EPDM, FDA, 3A Class II, USP Class VI, DVGW, KTW, W270, WRAS, ACS, NSF61

L FFKM Kalrez 6375

M FFKM Kalrez 7075

N FFKM Kalrez 6221, FDA, USP Class VI

P Fluoroprene XP40, FDA, USP Class VI, 3A Class I

S VMQ Silicone, FDA

Y Special version

110 Process connection:
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PMC51 (continued) Additional ordering information (optional)

500 Additional Operating language:
AA English

AB German

AC French

AD Spanish

AE Italian

AF Dutch

AK Chinese simplified

AL Japanese

550 Calibration:
F1 Factory calibration certificate, 5-point

F2 DKD/DAkkS calibration certificate 10-point

570 Service:
HA Oil and grease removed 1)

HB Cleaned for oxygen service 1)

HC Cleaned from PWIS (PIWS = paint wetting impairment substances) 1)

IA Configured min alarm current

IB Configured HART Burst Mode PV

I9 Special version

1) Only device, not accessory or enclosed accessory

580 Test, certificate:
JA EN10204-3.1 process connection material, inspection certificate

JB NACE MR0175 process connection

KB EN10204-3.1 material process conn. +Ra, Ra= surface roughness, dimensional check, inspection certificate

KD EN10204-3.1 helium leak test, inspection certificate

KE EN10204-3.1 pressure test, inspection certificate

K9 Special version, 

590 Other approvals:
LW CoC-ASME BPE (CoC = Certificate of Compliance)

600 Separate housing:
MA Cable PE, 2m/80in + housing mounting bracket, wall/pipe, 304

MB Cable PE, 5m/200in + housing mounting bracket, wall/pipe, 304

MC Cable PE, 10m/400in + housing mounting bracket, wall/pipe, 304

MH Cable FEP, 5m/200in IP69K + housing mounting bracket, wall/pipe, 304

610 Accessory mounted:
NA Overvoltage protection

620 Accessory enclosed
PA Mounting bracket, wall/pipe, 304

P2 Shutoff valve (PZAV), see additional spec

-R1A1 PZAV-R1A1 Shutoff valve, G1/2, C22.8

-R1A2 PZAV-R1A2 Shutoff valve, G1/2, 316Ti

-R1D1 PZAV-R1D1 Shutoff valve, NPT1/2, C22.8

-R1D2 PZAV-R1D2 Shutoff valve, NPT1/2, 316Ti

-B1A2 PZAV-B1A2 Shutoff valve, G1/2, 316Ti, 3.1

-B1D2 PZAV-B1D2 Shutoff valve, NPT1/2, 316Ti, 3.1

P4 Siphon (PZW), see additional spec

-RA21 PZW-RA21 Siphon G1/2 vertical, C22.8 (O-shape)

-RA22 PZW-RA22 Siphon G1/2 vertical, 316Ti (O-shape)

-RC11 PZW-RC11 Siphon G1/2 x weld. horiz. C22.8 (U-shape)

-RD11 PZW-RD11 Siphon NPT1/2 x weld. horiz. C22.8 (U-shape)

-BB22 PZW-BB22 Siphon NPT1/2 vertical, 316Ti, 3.1 (O-shape)

-BA22 PZW-BA22 Siphon NPT1/2x weld.vert.316Ti 3.1 (O-shape)

QJ Welding neck G1-1/2, 316L

QK Welding neck G1-1/2, 316L, 3.1, EN10204-3.1 material, inspection certificate

QL Weld-in tool adapter G1-1/2, brass

QP Weld-in flange DRD DN50 65mm, 316L

QR Weld-in fl. DRD DN50 65mm, 316L 3.1 EN10204-3.1 material, inspection certificate

QS Weld-in tool flange DRD DN50 65mm, Brass

QT Weld-in adapter Uni D65, 316L

QU Weld-in adapter Uni D65, 316L, 3.1 EN10204-3.1 material, inspection certificate

Q1 Weld-in tool adapter Uni D65/D85, Brass

Q2 Weld-in adapter Uni D85, 316L

Q3 Weld-in adapter Uni D85, 316L, 3.1 EN10204-3.1 material, inspection certificate
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RA Adapter Uni > DIN11851 DN40, 316L, slotted-nut

RB Adapter Uni > DIN11851 DN50, 316L, slotted-nut

RC Adapter Uni > DRD DN50 65mm, 316L

RD Adapter Uni > Clamp 2", 316L

RE Adapter Uni > Clamp 3", 316L

RF Adapter Uni > Varivent N, 316L

RH Adapter Uni > Cherry Burell 2", 316L

R1 Adapter Uni > DIN11851 DN40, 316L, 3.1, slotted-nut, EN10204-3.1 material, inspection certificate

R2 Adapter Uni > DIN11851 DN50, 316L, 3.1, slotted-nut, EN10204-3.1 material, inspection certificate

R3 Adapter Uni > DRD DN50 65mm, 316L, 3.1 EN10204-3.1 material, inspection certificate

R4 Adapter Uni > Clamp 2", 316L, 3.1 EN10204-3.1 material, inspection certificate

R5 Adapter Uni > Clamp 3", 316L, 3.1 EN10204-3.1 material, inspection certificate

R6 Adapter Uni > Varivent, 316L, 3.1 EN10204-3.1 material, inspection certificate

R7 Adapter Uni > Cherry Burell, 316L, 3.1 EN10204-3.1 material, inspection certificate

RL Plug-in jack M12

RM Plug-in jack M12, 90deg

RN Plug-in jack M12, 90deg+5m cable

R9 Special version, TSP-no. to be spec.

850 Firmware version:
78 01.00.zz, HART, DevRev01

895 Identification:
Z1 Measuring point (TAG), see additional spec.

Z2 Bus address, see additional spec.

620 Accessory enclosed
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PMP51 This overview does not mark options which are mutually exclusive.

10 Approval:
AA For non-hazardous areas

BA ATEX II 1/2G Ex ia IIC T6

BB ATEX II 1/2D Ex t IIIC

BC ATEX II 2G Ex d IIC T6

BD ATEX II 3G Ex nA IIC T6

BE ATEX II 2G Ex ia IIC T6

BG ATEX II 3G Ex ic IIC T6

B1 ATEX II 1/2G Ex ia IIC T6 + ATEX II 1/2D Ex iaD

B2 ATEX II 1/2G Ex ia IIC T6 + ATEX II 2G Ex d IIC T6

8A ATEX II Ex ia/Ex d + FM/CSA IS + XP

ATEX II 1/2G Ex ia IIC T6+
ATEX II 2G Ex d IIC T6+

FM/CSA IS + XP Cl.I, II Div.1 Gr. A-G/B-G, zone 1,2

8B FM/CSA IS + XP Cl.I, II Div.1 Gr.A-D/B-G
FM IS/FM XP Cl.I, II Div.1 Gr.A-G+

CSA IS/XP Cl.I, II Div.1 Gr.A-G, zone 1,2

IA IEC Ex ia IIC T6 Ga/Gb

IB IEC Ex d IIC T6 Gb

ID IEC Ex t IIIC Da/Db

IE IEC Ex ic IIC T6 Gc

I1 IEC Ex ia IIC T6 Ga/Gb+Ex ia IIIC Da/Db

NA NEPSI Ex ia IIC T6

NB NEPSI Ex d IIC T6

CA CSA C/US IS Cl.I,II,III Div.1 Gr.A-G,

CSA C/US IS Cl.I Div.2 Gr.2 Gr.A-D, Ex ia, zone 0,1,2,20,21,22

CB CSA C/US XP Cl.I, II Div.1 Gr.B-G, Ex d (Conduit seal not required), zone 1,2

CC CSA C/US Cl.II, III Div.1 Gr.E-G, US: Zone 21,22

CD CSA General Purpose

C1 CSA C/US IS/XP Cl.I, II Div.1 Gr.A-G/B-G, Zone 1,2

FA FM IS Cl.I,II,III Div.1 Gr.A-G, AEx ia

FM NI Cl.I Div.2 Gr.A-D
FM IS: Zone 0,1,2,20,21,22/FM NI: Zone 2

FB FM XP Cl.I, II Div.1 Gr.A-D, AEx d (Factory sealed) zone 1,2

FC FM DIP Cl.II, III Div.1 Gr.A-D Zone 21,22

FD FM NI Cl.I Div.2 Gr.A-D, Zone 2

F1 FM IS/XP Cl.I, II Div.1 Gr.A-G, Zone 1,2

99 Special version

20 Output:
1 4-20mA Analog

2 4-20mA HART

3 PROFIBUS PA 

4 FOUNDATION Fieldbus 

9 Special version

30 Display, operation:
1 LCD, keys on display/electronics

2 Without LCD, keys on electronics

9 Special version

40 Housing:
I F31 aluminum

J F31 aluminum, glass window

Q F15 Stainless Steel Hygiene 

R F15 Stainless Steel Hygiene, glass window

S F15 Stainless Steel Hygiene, plastic window 

Y Special version

50 Electrical connection:
A Gland M20, IP66/68 NEMA4X/6P

B Thread M20, IP66/68 NEMA4X/6P

C Thread G1/2, IP66/68 NEMA4X/6P

D Thread NPT1/2, IP66/68 NEMA4X/6P

I Connector M12, IP66/67, NEMA4X/6P

M Connector 7/8", IP66/68, NEMA4X/6P

P Connector Han7D, 90deg, IP65

S PE Cable 5m, IP66/68 NEMA4X/6P + pressure compensation via cable

V Valve connector ISO4400 M16, IP64

Y Special version
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PMP51 (continued) 70 Sensor range:
1F 400mbar/40kPa/6psi relative, 

4mH2O/13ftH2O/160inH2O

Overload: 6bar/600kPa/90psi

1H 1bar/100kPa/15psi relative, 

10mH2O/33ftH2O/400inH2O

Overload: 10bar/1MPa/150psi

1K 2bar/200kPa/30psi relative, 

20mH2O/67ftH2O/800inH2O

Overload: 20bar/2MPa/300psi

1M 4bar/400kPa/60psi relative, 

40mH2O/133ftH2O/1600inH2O
Overload: 28bar/2.8MPa/420psi

1P 10bar/1MPa/150psi relative, 
100mH2O/333ftH2O/4000inH2O

Overload: 40bar/4MPa/600psi

1S 40bar/4MPa/600psi relative, 

400mH2O/1334ftH2O/16000inH2O

Overload: 160bar/16MPa/2400psi

1U 100bar/10MPa/1500psi relative, 

1000mH2O/3330ftH2O/40000inH2O

Overload: 400bar/40MPa/6000psi

1W 400bar/40MPa/6000psi relative, 

4000mH2O/13340ftH2O/160000inH2O
Overload: 600bar/60MPa/9000psi

2F 400mbar/40kPa/6psi abs,
4mH2O/13ftH2O/160inH2O

Overload: 6bar/600kPa/90psi

2H 1bar/100kPa/15psi abs, 

10mH2O/33ftH2O/400inH2O

Overload: 10bar/1MPa/150psi

2K 2bar/200kPa/30psi abs, 

20mH2O/67ftH2O/800inH2O

Overload: 10bar/1MPa/150psi

2M 4bar/400kPa/60psi abs, 

40mH2O/133ftH2O/1600inH2O abs
Overload: 28bar/2.8MPa/420psi

2P 10bar/1MPa/150psi abs, 
100mH2O/333ftH2O/4000inH2O abs

Overload: 40bar/4MPa/600psi

2S 40bar/4MPa/600psi abs, 
400mH2O/1334ftH2O/16000inH2O abs

Overload: 160bar/16MPa/2400psi

2U 100bar/10MPa/1500psi abs, 

1000mH2O/3330ftH2O/40000inH2O abs

Overload: 400bar/40MPa/6000psi

2W 400bar/40MPa/6000psi abs, 

4000mH2O/13340ftH2O/160000inH2O abs
Overload: 600bar/60MPa/9000psi

99 Special version

80 Reference accuracy: 
D Platinum

G Standard

Y Special version

90 Calibration; Unit:
A Sensor range; %

B Sensor range; mbar/bar

C Sensor range; kPa/MPa

D Sensor range; mm/mH2O

E Sensor range; inH2O/ftH2O

F Sensor range; psi

J Customized pressure; see additional spec.

K Customized level; see additional spec.

Y Special version

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 720 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2064 of 2457



Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 87

PMP51 (continued)

Additional ordering information (optional)

110 Process connection:
ANSI flanges
AEJ 1-1/2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AFJ 2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AGJ 3" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AHJ 4" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ANJ 1" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AQJ 1-1/2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ARJ 2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ASJ 3" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ATJ 4" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

EN flanges
CNJ DN25 PN10-40 B1, 316L, flange EN1092-1

CPJ DN32 PN10-40 B1, 316L, flange EN1092-1

CQJ DN40 PN10-40 B1, 316L, flange EN1092-1

CXJ DN50 PN25/40 B1, 316L flange EN1092-1

CZJ DN80 PN25/40 B1, 316L, flange EN1092-1

Threaded connection
GCC Thread ISO228 G1/2, AlloyC

GCJ Thread ISO228 G1/2, 316L

GLC Thread ISO228 G1/2 G1/4 female, AlloyC

GLJ Thread ISO228 G1/2 G1/4 female, 316L

GMC Thread ISO228 G1/2 hole 11.4mm, AlloyC

GMJ Thread ISO228 G1/2 hole 11.4mm, 316L

GRC Thread ISO228 G1/2, AlloyC, flush-mounted

GRJ Thread ISO228 G1/2, 316L, flush-mounted

GTJ Thread ISO228 G1, 316L, flush-mounted

GVJ Thread ISO228 G1-1/2, 316L, flush-mounted

GWJ Thread ISO228 G2, 316L, flush-mounted

G0J Thread ISO228 G1/2 seal O-ring, fm= flush-mounted, 316L, adapter 52002643

G1J Thread DIN13 M20x1.5, 316L

Threaded connection as per ANSI
RKC Thread ANSI MNPT1/2 hole 11.4mm, AlloyC (CRN)

RKJ Thread ANSI MNPT1/2 hole 11.4mm, 316L (CRN)

RLC Thread ANSI MNPT1/2 FNPT1/4, AlloyC (CRN)

RLJ Thread ANSI MNPT1/2 FNPT1/4, 316L (CRN)

R1C Thread ANSI FNPT 1/2, Alloy C (CRN)

R1J Thread ANSI FNPT 1/2, 316L (CRN)

U5J Thread ANSI MNPT1, 316L, flush-mounted (CRN)

U7J Thread ANSI MNPT1-1/2, 316L, flush-mounted (CRN)

U8J Thread ANSI MNPT2, 316L, flush-mounted (CRN)

XSJ Prepared for diaphragm seal mount, 316L (CRN)

YYY Special version

170 Material of the process isolating diaphragm:
A 316L

B AlloyC

M Rhodium>gold>316L

Y Special version

180 Fill fluid:
1 Silicone oil

2 Inert oil

3 Synthetic oil, FDA

9 Special version

500 Additional Operating language:
AA English

AB German

AC French

AD Spanish

AE Italian

AF Dutch

AK Chinese simplified

AL Japanese
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PMP51 (continued) 550 Calibration:
F1 Factory calibration certificate, 5-point

F2 DKD/DAkkS calibration certificate 10-point

570 Service:
HA Oil and grease removed 1)

HB Cleaned for oxygen service 1)

HC Cleaned from PWIS (PIWS = paint wetting impairment substances) 1)

IA Configured min alarm current

IB Configured HART Burst Mode PV

I9 Special version

1) Only device, not accessory or enclosed accessory

580 Test, certificate:
JA EN10204-3.1 wetted material, inspection certificate

JB NACE MR0175 wetted

JF EN10204-3.1 AD2000 material wetted parts, excepting process membrane inspection certificate

KB EN10204-3.1 wetted material + Ra, Ra= surface roughness, dimensional check, inspection certificate

KD EN10204-3.1 helium leak test, inspection certificate

KE EN10204-3.1 pressure test, inspection certificate

KG EN10204-3.1 PMI test* (PMI = positive material identification), inspection certificate

* Meter body and process isolating diaphragm not included.

K9 Special version

590 Other approvals:
LW CoC-ASME BPE (CoC = Certificate of Compliance)

LR NSF potable water approval

600 Separate housing:
MA Cable PE, 2m/80in + housing mounting bracket, wall/pipe, 304

MB Cable PE, 5m/200in + housing mounting bracket, wall/pipe, 304

MC Cable PE, 10m/400in + housing mounting bracket, wall/pipe, 304

MH Cable FEP, 5m/200in IP69K + housing mounting bracket, wall/pipe, 304

610 Accessory mounted:
NA Overvoltage protection

620 Accessory enclosed
PA Mounting bracket, wall/pipe, 304

P2 Shutoff valve (PZAV), see additional spec

-R1A1 PZAV-R1A1 Shutoff valve, G1/2, C22.8 (O-shape)

-R1A2 PZAV-R1A2 Shutoff valve, G1/2, 316Ti (O-shape)

-R1D1 PZAV-R1D1 Shutoff valve, NPT1/2, C22.8 (U-shape)

-R1D2 PZAV-R1D2 Shutoff valve, NPT1/2, 316Ti (U-shape)

-B1A2 PZAV-B1A2 Shutoff valve, G1/2, 316Ti, 3.1 (O-shape)

-B1D2 PZAV-B1D2 Shutoff valve, NPT1/2, 316Ti, 3.1 (O-shape)

P4 Siphon (PZW), see additional spec

-RA21 PZW-RA21 Siphon G1/2 vertical, C22.8

-RA22 PZW-RA22 Siphon G1/2 vertical, 316Ti

-RC11 PZW-RC11 Siphon G1/2 x weld. horiz. C22.8

-RD11 PZW-RD11 Siphon NPT1/2 x weld. horiz. C22.8

-BB22 PZW-BB22 Siphon NPT1/2 vertical, 316Ti, 3.1

-BA22 PZW-BA22 Siphon NPT1/2x weld.vert.316Ti 3.1

QA Welding neck G1/2, 316L,

QB Welding neck G1/2, 316L, 3.1, EN10204-3.1 material, inspection certificate

QC Weld-in tool adapter G1/2, brass

QG Weld-in tool adapter G1, brass, metal sealing taper

QJ Welding neck G1-1/2, 316L

QK Welding neck G1-1/2, 316L, 3.1, EN10204-3.1 material, inspection certificate

QL Weld-in tool adapter G1-1/2, brass

RL Plug-in jack M12

RM Plug-in jack M12, 90deg

RN Plug-in jack M12, 90deg+5m cable

850 Firmware version:
78 01.00.zz, HART, DevRev01

895 Identification:
Z1 Measuring point (TAG), see additional spec.

Z2 Bus address, see additional spec.
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PMP55 This overview does not mark options which are mutually exclusive.

10 Approval:
AA For non-hazardous areas

BA ATEX II 1/2G Ex ia IIC T6

BB ATEX II 1/2D Ex t IIIC

BC ATEX II 2G Ex d IIC T6

BD ATEX II 3G Ex nA IIC T6

BE ATEX II 2G Ex ia IIC T6

BG ATEX II 3G Ex ic IIC T6

B1 ATEX II 1/2G Ex ia IIC T6 + ATEX II 1/2D Ex iaD

B2 ATEX II 1/2G Ex ia IIC T6 + ATEX II 2G Ex d IIC T6

8A ATEX II Ex ia/Ex d + FM/CSA IS + XP

ATEX II 1/2G Ex ia IIC T6+
ATEX II 2G Ex d IIC T6+

FM/CSA IS + XP Cl.I, II Div.1 Gr. A-G/B-G, zone 1,2

8B FM/CSA IS + XP Cl.I, II Div.1 Gr.A-D/B-G
FM IS/FM XP Cl.I, II Div.1 Gr.A-G+

CSA IS/XP Cl.I, II Div.1 Gr.A-G, Zone 1,2

IA IEC Ex ia IIC T6 Ga/Gb

IB IEC Ex d IIC T6 Gb

ID IEC Ex t IIIC Da/Db

IE IEC Ex ic IIC T6 Gc

I1 IEC Ex ia IIC T6 Ga/Gb+Ex ia IIIC Da/Db

NA NEPSI Ex ia IIC T6

NB NEPSI Ex d IIC T6

CA CSA C/US IS Cl.I,II,III Div.1 Gr.A-G,

CSA C/US IS Cl.I Div.2 Gr.2 Gr.A-D, Ex ia, zone 0,1,2,20,21,22

CB CSA C/US CP Cl.I, II Div.1 Gr.B-G, Ex d (factory sealed) zone 1,2

CC CSA C/US Cl.II, III Div.1 Gr.E-G, Zone 21,22

CD CSA General Purpose

C1 CSA C/US IS/XP CL.I, II Div.1 Gr.A-G/B-G, Zone 1,2

FA FM IS Cl.I,II,III Div.1 Gr.A-G, AEx ia

FM NI Cl.I Div.2 Gr.A-D
FM IS: Zone 0,1,2,20,21,22/FM NI: Zone 2

FB FM XP Cl.I, II Div.1 Gr.A-G, AEx d (factory sealed) zone 1,2

FC FM DIP Cl.II, III Div.1 Gr.A-G, zone 21,22

FD FM NI Cl.I Div.2 Gr.A-D, Zone 2

F1 FM IS/XP Cl.I, II Div.1 Gr.A-G, Zone 1,2

99 Special version

20 Output:
1 4-20mA Analog

2 4-20mA HART

3 PROFIBUS PA 

4 FOUNDATION Fieldbus 

9 Special version

30 Display, operation:
1 LCD, keys on display/electronics

2 Without LCD, keys on electronics

9 Special version 

40 Housing:
I F31 aluminum

J F31 aluminum, glass window

Q F15 Stainless Steel Hygiene 

R F15 Stainless Steel Hygiene, glass window 

S F15 Stainless Steel Hygiene, plastic window 

Y Special version

50 Electrical connection:
A Gland M20, IP66/68 NEMA4X/6P

B Thread M20, IP66/68 NEMA4X/6P

C Thread G1/2, IP66/68 NEMA4X/6P

D Thread NPT1/2, IP66/68 NEMA4X/6P

I Connector M12, IP66/67, NEMA4X/6P

M Connector 7/8", IP66/68, NEMA4X/6P

P Connector Han7D, 90deg, IP65

S PE Cable 5m, IP66/68 NEMA4X/6P + pressure compensation via cable

V Valve connector ISO4400 M16, IP64

Y Special version
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PMP55 (continued) 70 Sensor range:
1F 400mbar/40kPa/6psi relative, 

4mH2O/13ftH2O/160inH2O

Overload: 6bar/600kPa/90psi

1H 1bar/100kPa/15psi relative, 

10mH2O/33ftH2O/400inH2O

Overload: 10bar/1MPa/150psi

1K 2bar/200kPa/30psi relative, 

20mH2O/67ftH2O/800inH2O

Overload: 20bar/2MPa/300psi

1M 4bar/400kPa/60psi relative, 

40mH2O/133ftH2O/1600inH2O
Overload: 28bar/2.8MPa/420psi

1P 10bar/1MPa/150psi relative, 
100mH2O/333ftH2O/4000inH2O

Overload: 40bar/4MPa/600psi

1S 40bar/4MPa/600psi relative, 

400mH2O/1334ftH2O/16000inH2O

Overload: 160bar/16MPa/2400psi

1U 100bar/10MPa/1500psi relative, 

1000mH2O/3330ftH2O/40000inH2O

Overload: 400bar/40MPa/6000psi

1W 400bar/40MPa/6000psi relative, 

4000mH2O/13340ftH2O/160000inH2O
Overload: 600bar/60MPa/9000psi

2F 400mbar/40kPa/6psi abs, 
4mH2O/13ftH2O/160inH2O

Overload: 6bar/600kPa/90psi

2H 1bar/100kPa/15psi abs, 

10mH2O/33ftH2O/400inH2O

Overload: 10bar/1MPa/150psi

2K 2bar/200kPa/30psi abs, 

20mH2O/67ftH2O/800inH2O abs

Overload: 20bar/2MPa/300psi

2M 4bar/400kPa/60psi abs, 

40mH2O/133ftH2O/1600inH2O abs
Overload: 28bar/2.8MPa/420psi

2P 10bar/1MPa/150psi abs, 
100mH2O/333ftH2O/4000inH2O abs

Overload: 40bar/4MPa/600psi

2S 40bar/4MPa/600psi abs, 
400mH2O/1334ftH2O/16000inH2O abs

Overload: 160bar/16MPa/2400psi

2U 100bar/10MPa/1500psi abs, 

1000mH2O/3330ftH2O/40000inH2O abs

Overload: 400bar/40MPa/6000psi

2W 400bar/40MPa/6000psi abs, 

4000mH2O/13340ftH2O/160000inH2O abs
Overload: 600bar/60MPa/9000psi

99 Special version

80 Reference accuracy: 
D Platinum

G Standard

Y Special version

90 Calibration; Unit:
A Sensor range; %

B Sensor range; mbar/bar

C Sensor range; kPa/MPa

D Sensor range; mm/mH2O

E Sensor range; inH2O/ftH2O

F Sensor range; psi

J Customized pressure; see additional spec.

K Customized level; see additional spec.

Y Special version
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PMP55 (continued) 110 Process connection:
ANSI flanges
ACJ 1" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AEJ 1-1/2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AFJ 2" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AGJ 3" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AHJ 4" 150lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ANJ 1" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

AQJ 1-1/2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ARJ 2" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ASJ 3" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

ATJ 4" 300lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A0J 1" 400/600lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A1J 2" 400/600lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A2J 1" 900/1500lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A3J 2" 900/1500lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A4J 1" 2500lbs RF, 316/316L, flange ANSI B16.5 (CRN)

A5J 2" 2500lbs RF, 316/316L, flange ANSI B16.5 (CRN)

FMJ 2" 150lbs RF, 316/316L, 2/4/6/8" extended diaphragm seal, flange ANSI B16.5, see additional spec. (CRN)

FNJ 3" 150lbs RF, 316/316L, 2/4/6/8" extended diaphragm seal, flange ANSI B16.5, see additional spec. (CRN)

FOJ 4" 150lbs RF, 316/316L, 2/4/6/8" extended diaphragm seal, flange ANSI B16.5, see additional spec. (CRN)

FWJ 3" 300lbs RF, 316/316L, 2/4/6/8" extended diaphragm seal, flange ANSI B16.5, see additional spec. (CRN)

FXJ 4" 300lbs RF, 316/316L, 2/4/6/8" extended diaphragm seal, flange ANSI B16.5, see additional spec. (CRN)

EN flanges
CNJ DN25 PN10-40 B1, 316L, flange EN1092-1

CPJ DN32 PN10-40 B1, 316L, flange EN1092-1

CQJ DN40 PN10-40 B1, 316L, flange EN1092-1

CXJ DN50 PN10-40 B1, 316L, flange EN1092-1

CZJ DN80 PN10-40 B1, 316L, flange EN1092-1

JIS flanges
KCJ 10K 25 RF, 316L, flange JIS B2220

KEJ 10K 40 RF, 316L, flange JIS B2220

KFJ 10K 50 RF, 316L, flange JIS B2220

KGJ 10K 80 RF, 316L, flange JIS B2220

KHJ 10K 100 RF, 316L, flange JIS B2220

DIN flanges
QIJ DN25 PN63-160 E, 316L, flange DIN2501

QJJ DN25 PN250 E, 316L, flange DIN2501

QMJ DN50 PN250 E, 316L, flange DIN2501

QOJ DN50 PN100-160 E, 316L, flange DIN2501

QSJ DN25 PN400 E, 316L, flange DIN2501

QVJ DN50 PN400 E, 316L, flange DIN2501

FDJ DN50 PN10-40 B1, 316L, 50/100/200mm extended diaphragm seal, flange EN1092-1, see additional spec.

FEJ DN80 PN10-40 B1, 316L, 50/100/200mm extended diaphragm seal, flange EN1092-1, see additional spec.

PDJ DN50 PN63 B2, 316L, flange EN1092-1

PPJ DN80 PN100 B2, 316L, flange EN1092-1

PQJ DN100 PN100 B2, 316L, flange EN1092-1

Threaded connection
GTC Thread ISO228 G1, AlloyC, flush-mounted

GTJ Thread ISO228 G1, 316L, flush-mounted

GVC Thread ISO228 G1-1/2, AlloyC, fm= flush-mounted

GVJ Thread ISO228 G1-1/2, 316L, flush-mounted

GWC Thread ISO228 G2, AlloyC, flush-mounted

GWJ Thread ISO228 G2, 316L, flush-mounted

UBJ Thread ISO228 G1/2, PN160.316L, separator, EN837, welded

UCJ Thread ANSI MNPT1/2,PN160.316L,separator, welded (CRN)

UDJ Thread ISO228 G1/2,  316L, separator, EN837, threaded

UEJ Thread ANSI MNPT1/2, 316L, separator, threaded

UGJ Thread FNPT1/2, PN250, 316L, separator, threaded

UHJ Thread FNPT1, PN250, 316L, separator, threaded

U5C Thread ANSI MNPT1, AlloyC, flush-mounted (CRN)

U5J Thread ANSI MNPT1, 316L, flush-mounted (CRN)

U7C Thread ANSI MNPT1-1/2, AlloyC, fm=flush-mounted (CRN)

U7J Thread ANSI MNPT1-1/2, 316L, flush-mounted (CRN)

U8C Thread ANSI MNPT2, AlloyC, flush-mounted (CRN)

U8J Thread ANSI MNPT2, 316L, flush-mounted (CRN)
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PMP55 (continued) 110 Process connection:
Diaphragm seal cell structure
UIJ Pancake (Cell) DN 50 PN 16-400, AISI 316L

UJJ Pancake (Cell) DN 80 PN 16-400, AISI 316L

UKJ Pancake (Cell) DN 100 PN 16-400, AISI 316L

ULJ Pancake (Cell) 2" 150-2500 lbs, AISI 316L

UMJ Pancake (Cell) 3" 150-2500 lbs, AISI 316L

URJ Pancake (Cell) 4" 150-2500 lbs, AISI 316L

Pipe diaphragm seal
SIJ Tri-Clamp ISO2852 DN10 (3/4") RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal (CRN)

SJJ Tri-Clamp ISO2852 DN16 (3/4") RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal (CRN)

SBJ Tri-Clamp ISO2852 DN25 (1") RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal (CRN)

SCJ Tri-Clamp ISO2852 DN38 (1-1/2") RDM, EHEDG, 3A, 316L, PED Cat.II, RDM = pipe diaphragm seal (CRN)

3.1 material + pressure test PED Cat.II

SDJ Tri-Clamp ISO2852 DN51 (2") RDM, 316L, EHEDG, 3A, PED Cat.II, RDM = pipe diaphragm seal (CRN)

3.1 material + pressure test PED Cat.II

SSJ DIN11851 DN25 PN40, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

STJ DIN11851 DN32 PN40, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

SUJ DIN11851 DN40 PN40, RDM, 316L, EHEDG, 3A, 3.1 material + pressure test PED Cat.II, 

RDM = pipe diaphragm seal, threaded adapter

SZJ DIN11851 DN50 PN25, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

S4J NEUMO BioControl D50 PN16, 316L, EHEDG

VAJ DIN11864-1 A DN25 PN40, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

VCJ DIN11864-1 A DN40 PN40, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

VDJ DIN11864-1 A DN50 PN25, RDM, 316L, EHEDG, 3A, RDM = pipe diaphragm seal, threaded adapter

Hygienic process connections
MIJ DIN11851 DN32 PN40 cap-nut, 316L, EHEDG, 3A

MRJ DIN11851 DN50 PN25 cap-nut, 316L, EHEDG, 3A

MSJ DIN11851 DN65 PN25 cap-nut, 316L, EHEDG, 3A

MTJ DIN11851 DN80 PN25 cap-nut, 316L, EHEDG, 3A

MZJ DIN11851 DN40 PN40 cap-nut, 316L, EHEDG, 3A

NKJ DIN11851 DN50 PN25 threaded adapter, 316L, EHEDG, 3A

NLJ DIN11851 DN65 PN25 threaded adapter, 316L, EHEDG, 3A

NMJ DIN11851 DN80 PN25 threaded adapter, 316L, EHEDG, 3A

NCJ DIN11864-1 A DN40 PN16 tube DIN11866-A, threaded connection, 316L, EHEDG, 3A

NDJ DIN11864-1 A DN50 PN16 tube DIN11866-A, threaded connection, 316L, EHEDG, 3A

NFJ DIN11864-2 A DN32 PN16 tube DIN11866-A, 316L, EHEDG, 3A

NXJ DIN11864-2 A DN40 PN16 tube DIN11866-A, 316L, EHEDG, 3A

NZJ DIN11864-2 A DN50 PN16 tube DIN11866-A, 316L, EHEDG, 3A

S4J NEUMO BioControl D50 PN16, 316L, EHEDG

TCJ Tri-Clamp ISO2852 DN25 (1"), 316L, DIN32676 DN25, EHEDG, 3A, ASME-BPE (CRN)

TJJ Tri-Clamp ISO2852 DN38 (1-1/2"), 316L, DIN32676 DN40, EHEDG, 3A, ASME-BPE (CRN)

TDJ Tri-Clamp ISO2852 DN51 (2"), 316L, DIN32676 DN50, EHEDG, 3A, ASME-BPE (CRN)

TFJ Tri-Clamp ISO2852 DN76.1 (3"), 316L, EHEDG, 3A, ASME-BPE (CRN)

TIJ DRD DN50 65mm PN25, 316L

TQJ Varivent F pipe DN25-32 PN40, 316L, EHEDG, 3A

TRJ Varivent N pipe DN40-162 PN40, 316L, EHEDG, 3A

UPJ Universal adapter 44mm 316L, 3A, EHEDG, incl. silicone molded seal

T0J APV-RJT 1" PN40, 316L

T1J APV-RJT 1-1/2" PN40, 316L

T2J APV-RJT 2" PN40, 316L

T3J APV-ISS 1" PN40, 316L

T4J APV-ISS 1-1/2" PN40, 316L

T5J APV-ISS 2" PN40, 316L

T6J SMS 1” PN25, 316L, EHEDG, 3A

T7J SMS 1-1/2” PN25, 316L, EHEDG, 3A

TXJ SMS 2" PN25, 316L, EHEDG, 3A

YYY Special version

170 Material of the process isolating diaphragm:
A 316L

B AlloyC

C Monel

D Tantalum

M Rhodium>gold>316L

R 0.09mm PTFE>316L, not for vacuum

S 0.25mm PTFE>316L, not for vacuum

Y Special version
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PMP55 (continued)

Additional ordering information (optional)

180 Fill fluid:
1 Silicone oil

2 Inert oil

4 Vegetable oil, FDA

5 High-temperature oil

6 Low-temperature oil

9 Special version

200 Diaphragm seal connection:
A Direct

B Temperature isolator

D ..... m capillary

E ..... ft capillary

Y Special version

500 Additional Operating language:
AA English

AB German

AC French

AD Spanish

AE Italian

AF Dutch

AK Chinese simplified

AL Japanese

550 Calibration:
F1 Factory calibration certificate, 5-point

F2 DKD/DAkkS calibration certificate 10-point

570 Service:
HA Oil and grease removed 1)

HB Cleaned for oxygen service 1)

HC Cleaned from PWIS (PIWS = paint wetting impairment substances) 1)

HG Diaphragm seal vacuum service

HK Surface quality Ra<0.38um electropolished (wetted)

IA Configured min alarm current

IB Configured HART Burst Mode PV

I9 Special version

1) Only device, not accessory or enclosed accessory

580 Test, certificate:
JA EN10204-3.1 wetted material, inspection certificate

JB NACE MR0175 wetted

JF EN10204-3.1 AD2000 material wetted parts, excepting process membrane inspection certificate

KB EN10204-3.1 wetted material + Ra, (Ra= surface roughness), dimensional check, inspection certificate

KD EN10204-3.1 helium leak test, inspection certificate

KE EN10204-3.1 pressure test, inspection certificate

KF EN10204-3.1 measurement Delta ferrite content, inspection certificate

KG EN10204-3.1 PMI test* (PMI = positive material identification), inspection certificate

* Meter body and process isolating diaphragm not included.

K9 Special version

590 Other approvals:
LW CoC-ASME BPE (CoC = Certificate of Compliance)

600 Separate housing:
MA Cable PE, 2m/80in + housing mounting bracket, wall/pipe, 304

MB Cable PE, 5m/200in + housing mounting bracket, wall/pipe, 304

MC Cable PE, 10m/400in + housing mounting bracket, wall/pipe, 304

MH Cable FEP, 5m/200in IP69K + housing mounting bracket, wall/pipe, 304

610 Accessory mounted:
NA Overvoltage protection
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PMP55 (continued) 620 Accessory enclosed
PA Mounting bracket, wall/pipe, 304

P2 Shutoff valve (PZAV), see additional spec

-R1A1 PZAV-R1A1 Shutoff valve, G1/2, C22.8 (O-shape)

-R1A2 PZAV-R1A2 Shutoff valve, G1/2, 316Ti (O-shape)

-R1D1 PZAV-R1D1 Shutoff valve, NPT1/2, C22.8 (U-shape)

-R1D2 PZAV-R1D2 Shutoff valve, NPT1/2, 316Ti (U-shape)

-B1A2 PZAV-B1A2 Shutoff valve, G1/2, 316Ti, 3.1 (O-shape)

-B1D2 PZAV-B1D2 Shutoff valve, NPT1/2, 316Ti, 3.1 (O-shape)

P4 Siphon (PZW), see additional spec

-RA21 PZW-RA21 Siphon G1/2 vertical, C22.8

-RA22 PZW-RA22 Siphon G1/2 vertical, 316Ti

-RC11 PZW-RC11 Siphon G1/2 x weld. horiz. C22.8

-RD11 PZW-RD11 Siphon NPT1/2 x weld. horiz. C22.8

-BB22 PZW-BB22 Siphon NPT1/2 vertical, 316Ti, 3.1

-BA22 PZW-BA22 Siphon NPT1/2x weld.vert.316Ti 3.1

QA Welding neck G1/2, 316L,

QB Welding neck G1/2, 316L, 3.1, EN10204-3.1 material, inspection certificate

QC Weld-in tool adapter G1/2, brass

QJ Welding neck G1-1/2, 316L

QK Welding neck G1-1/2, 316L, 3.1, EN10204-3.1 material, inspection certificate

QL Weld-in tool adapter G1-1/2, brass

QP Welding flange DRD DN50 65mm, 316L

QR Welding fl. DRD DN50 65mm, 316L 3.1, EN10204-3.1 material, inspection certificate

QS Weld-in tool flange DRD DN50 65mm, brass

RL Plug-in jack M12

RM Plug-in jack M12, 90deg

RN Plug-in jack M12, 90deg+5m cable

850 Firmware version:
78 01.00.zz, HART, DevRev01

895 Identification:
Z1 Measuring point (TAG), see additional spec.

Z2 Bus address, see additional spec.
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Documentation

Technical Information • EMC test procedures TI00241F/00/EN

• Deltabar M: TI00434P/00/EN

• Deltapilot M: TI00437P/00/EN

Operating Instructions • 4 to 20 mA Analog: BA00385P/00/EN

• 4 to 20 mA HART: BA00382P/00/EN

• PROFIBUS PA: BA00383P/00/EN

• FOUNDATION Fieldbus: BA00384P/00/EN

Brief Operating Instructions • 4 to 20 mA Analog: KA01036P/00/EN

• 4 to 20 mA HART: KA01030P/00/EN

• PROFIBUS PA: KA01031P/00/EN

• FOUNDATION Fieldbus: KA01032P/00/EN

Safety Instructions

Authorities Version in the 
order code

Approval Category Type Housing Electronics Documentation

F31 F15

ATEX

BA Ex ia IIC II 1/2 G PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00464P/00

BB Ex t IIC II 1/2 D PMP51, PMP55 X X – 4 to 20 mA HART – XA00466P/00

BC Ex d II 2 G PMP51, PMP55 X ---

– 4 to 20 mA HART

– PROFIBUS PA

– FOUNDATION 

Fieldbus

– XA00467P/00

BD Ex nA II 3 G PMC51, PMP51, PMP55 X X

– 4 to 20 mA HART

– PROFIBUS PA

– FOUNDATION 

Fieldbus

– XA00469P/00

BE Ex ia IIC II 2 G PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00464P/00

BF Ex ia IIC II 1/2 D PMC51 X X – 4 to 20 mA HART – XA00465P/00

BG Ex ic IIC II 3 G PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00489P/00

B1
Ex ia 

Ex ia IIIC

II 1/2 G

II 1/2 D
PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00468P/00

B2 Ex ia IIC
II 2 G

II 1/2 G
PMP51, PMP55 X X – 4 to 20 mA HART – XA00468P/00

8A Ex d IIC

Ex ia IIC

II 2 G

II 1/2 G
PMP51, PMP55 X --- – 4...20 mA HART – XA00504P/00

Authorities Version in the 
order code

Approval EPL Type Housing Electronics Documentation

F31 F15

IECEx

IA Ex ia IIC Ga/Gb PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00470P/00

IB Ex d IIC Gb PMP51, PMP55 X ---

– 4 to 20 mA HART

– PROFIBUS PA

– FOUNDATION 

Fieldbus

– XA00471P/00

ID Ex t IIIC Da/Db PMP51, PMP55 X X – 4 to 20 mA HART – XA00472P/00

IE Ex ic Gc PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00488P/00

IF Ex ia IIIC Da/Db PMC51 X X – 4 to 20 mA HART – XA00487P/00

I1
Ex ia IIC

Ex ia IIIC

Ga/Gb

Da/Db
PMC51, PMP51, PMP55 X X – 4 to 20 mA HART – XA00473P/00

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 729 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2073 of 2457



 Cerabar M PMC51, PMP51, PMP55 

96 Endress+Hauser

Installation/Control Drawings

Authorities Version in the 
order code

Approval Housing Electronics Documentation

F31 F15

NEPSI NA Ex ia IIC X X – 4 to 20 mA HART – XA00533P/00

NEPSI NB Ex d IIC X --- – 4 to 20 mA HART – XA00515P/00

Authorit
ies

Version in 
the order 
code

Approval Type Housing Electronics Documentation

F31 F15

FM

FA

FM IS Cl.I,II,III Div.1 Gr.A-G, AEx ia

FM NI Cl.I Div.2 Gr.A-D

FM IS: Zone 0,1,2,20,21,22/FM NI: Zone 2

PMC51, PMP51, PMP55 X X

– 4...20 mA HART

– PROFIBUS PA,

FOUNDATION 

Fieldbus

– XA00563P/00

– XA00564P/00

FB FM XP Cl.I, II Div.1 Gr.A-D, AEx d 

(Factory sealed) Zone 1,2

PMP51, PMP55

X ---

– 4...20 mA HART

– PROFIBUS PA

– FOUNDATION 

Fieldbus

--

FC FM DIP Cl.II, III Div.1 Gr.A-D Zone 21,22 PMP51, PMP55 X X – 4 to 20 mA HART – In preparation

F1 FM IS/XP Cl.I, II Div.1 Gr.A-G, Zone 1,2 PMP51, PMP55 X – 4 to 20 mA HART – XA00567P/00

CSA

CA
C/US IS Cl.I,II,III Div.1 Gr.A-G,

C/US IS Cl.I Div.2 Gr.A-D, Ex ia
PMC51, PMP51, PMP55 X X

– 4...20 mA HART

– PROFIBUS PA,

FOUNDATION 

Fieldbus

– XA00556P/00

– XA00558P/00

CB CSA C/US CP Cl.I, II Div.1 Gr.B-G, Ex d

(factory sealed) Zone 1,2

PMP51, PMP55
X --- – 4 to 20 mA HART – ZD00249P/00

CC CSA C/US Cl.II, III Div.1 Gr.E-G, Zone 21,22 PMP51, PMP55 X X – 4 to 20 mA HART – In preparation

C1 CSA C/US IS/XP CL.I, II Div.1 Gr.A-G/B-G, 

Zone 1,2

PMP51, PMP55

X ---

– 4...20 mA HART

– PROFIBUS PA,

FOUNDATION 

Fieldbus

– XA00577P/00

– XA00561P/00

FM

CSA

8B FM/CSA IS + XP Cl.I, II Div.1 Gr.A-D/B-G

FM IS/FM XP Cl.I, II Div.1 Gr.A-G+

CSA IS/XP Cl.I, II Div.1 Gr.A-G, Zone 1,2

PMP55

X --- – 4 to 20 mA HART – In preparation
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Accessories

Shutoff valve

P01-xMx5xxxx-06-xx-xx-xx-001

Siphon

P01-PMx5xxxx-06-xx-xx-xx-002

Max. working pressure [bar (psi)] Connection thread [d] Material Version in the order code 1)

1) See also → ä 79 ff, feature 620, "Accessory enclosed", version "P2".

400 (5800)

G1/2
C22.8 (1.0460) R1A1

316Ti (1.4571) R1A2, B1A2

NPT1/2
C22.8 (1.0460) R1D1

316Ti (1.4571) R1D2, B1D2

791/2 NPT

63
Ø

G1/2

10
5 63

Ø

G1/2

10
0

20

1/2 NPT

79

56Ø

G1/2

11
0

95
13

0
27

5

SW27

G1/2

145

56

20
Ø

G1/2

1/2NPT
1/2NPT

SW27

1 2

Nr Max. Betriebsdruck [bar (psi)] Max. operating temperature °C (°F)
in front of the siphon (process side)

Connection thread [d] Material Version in the order code 1)

1

• 104 (1508)

• 120 (1740)

• 160 (2320)

• 400 (752)

• 300 (572)

• 120 (248)

G1/2
1.0345 RA21

316Ti (1.4571) RA22, BA22

NPT1/2 316Ti (1.4571) BB22

2 G1/2 1.0345 RC11

NPT1/2 1.0345 RD11

1) See also → ä 79 ff, feature 620, "Accessory enclosed", version "P4".
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Welding necks and Weld-in 
tool flanges

See technical Information TI00426F/00.

Mounting bracket for wall and 
pipe mounting

→ ä 25 ff

M12 connector → ä 18 ff
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Configuration data sheet (HART, PROFIBUS PA, 
FOUNDATION Fieldbus electronics)

Level The following configuration data sheet has to be filled in and included with the order if the version 

"K - Customized level" has been selected in feature 90 "Calibration; Unit" in the product structure.

P01-PMX5xxxx-16-xx-xx-en-000

� mbar � mmH O
2

� % � m � l � gal

� bar � mH O
2

� dm � hl � Igal

� ftH O
2

� cm

� psi � inH O
2

� mm � m
3

� ft
3

� in
3

� kg

� mmHg � Pa � inch � t

� ft � lb

� kPa

� kgf/cm
2

� MPa

�

�

�

�

�

(b)

(a)0 mbar

300 mbar
3 m

0 m

Pressure Engineering Unit Output Unit (Scaled unit)

Empty calibration (a)Empty pressure (a)

Low pressure value (empty)

[pres. eng. unit]

Damping

Damping: ____ sec (Default 2 sec)

Display Information

1st Value Display 2nd Value Display

Measured Value (PV) none (factory setting)

Pressure

Current [mA]

Measured value (%)

Temperature

High level value (full)

[Scaled Unit]

Full calibration (b)Full pressure (b)

High pressure value (full)

[pres. eng. unit]

Low level value (empty)

[Scaled Unit]

Example
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 Cerabar M PMC51, PMP51, PMP55 

100 Endress+Hauser

Pressure The following configuration data sheet has to be filled in and included with the order if the version 

"J - Customized pressure" has been selected in feature 90 "Calibration; Unit" in the product structure.

P01-xxxxxxxx-16-xx-xx-en-001

Note!

Smallest span (factory calibration) → ä 8 ff.

�

�

�

�

�

mbar mmH O
2

mmHg Pa

bar mH O
2

ftH O
2

kPa

psi inH O
2

kgf/cm
2

MPa�

�

�

�

� �

� � � �

� �

Pressure Engineerung Unit

Calibration Range / Output

Display Information

Main Value none (default)

Current [mA]

Measured value (%)

Temperature

Damping

Damping: ____ sec (Default 2 sec)

Low range value (LRV):_____________________ [pressure engineering unit)

Upper range value (URV):_____________________ [pressure engineering unit)

1st Value Display 2nd Value display
1)

Pressure

1)

Depending on sensor and comunication variant
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Cerabar M PMC51, PMP51, PMP55

Endress+Hauser 101

Configuration data sheet (analog electronics)

Pressure The following configuration data sheet has to be filled in and included with the order if the version 

"J - Customized pressure" has been selected in feature 90 "Calibration; Unit" in the product structure.

P01-xxxxxxxx-16-xx-xx-en-002

Note!

Smallest span (factory calibration) → ä 8 ff.

Â

mbar mmH O
2

mmHg Pa

bar mH O
2

ftH O
2

kPa

psi inH O
2

kgf/cm
2

MPa�

�

�

�

�

�

�

� � � �

� �

Pressure Engineerung Unit

Calibration Range / Output

Display Information

Main Value none (default, not editable)

Damping

Damping: 2 sec ( )default, not editable

Low range value (LRV):_____________________ [pressure engineering unit)

Upper range value (URV):_____________________ [pressure engineering unit)

1st Value Display 2nd Value display
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SD123D/06/en/11.08

71084088

Supplementary documentation for the Operating Instructions and Technical Information

Proline Promag 10W, 50W, 53W, 55S
Supplementary information for devices with flanges according to the 

Australian AS 2129 and AS 4087 standard

Measuring-tube specifications and tightening torques for AS 2129

Measuring-tube specifications and tightening torques for AS 4087

Nominal diameter Pressure 
rating

Threded
fasteners

Inside diameter of 
measuring tube, hard rubber

Max. tightening torques
hard rubber

[mm] [inch] [mm] [inch] [Nm] [lbf ft]
80 3" Table E 4 × M16 79 3.1 49 36

100 4" Table E 8 × M16 102 4.0 38 28

150 6" Table E 8 × M20 127 5.0 64 47

200 8" Table E 8 × M20 204 8.0 96 71

250 10" Table E 12 × M20 258 10.2 98 72

300 12" Table E 12 × M24 309 12.2 123 91

350 14" Table E 12 × M24 342 13.5 203 150

400 16" Table E 12 × M24 392 15.4 226 167

450 18" Table E 16 × M24 437 17.2 226 167

500 20" Table E 16 × M24 492 19.4 271 200

600 24" Table E 16 × M30 594 23.4 439 324

700 28" Table E 20 × M30 686 27,0 355 262

750 30" Table E 20 × M33 737 29,0 559 412

800 32" Table E 20 × M33 788 31,0 631 465

900 36" Table E 24 × M33 885 34,8 627 462

1000 40" Table E 24 × M36 987 38,9 634 468

1200 48" Table E 32 × M36 1187 46,7 727 536

Nominal diameter Pressure 
rating

Threded
fasteners

Inside diameter of 
measuring tube, hard rubber

Max. tightening torques
hard rubber

[mm] [inch] [mm] [inch] [Nm] [lbf ft]
80 3" PN16 4 × M16 79 3.1 49 36

100 4" PN16 4 × M16 102 4.0 76 56

150 6" PN16 8 × M20 127 5.0 52 38

200 8" PN16 8 × M20 204 8.0 77 57

250 10" PN16 8 × M20 258 10.2 147 108

300 12" PN16 12 × M24 309 12.2 103 76

350 14" PN16 12 × M24 342 13.5 203 150

375* 15" PN16 12 × M24 392 15.4 137 101

400 16" PN16 12 × M24 392 15.4 226 167

450 18" PN16 12 × M24 437 17.2 301 222

500 20" PN16 16 × M24 492 19.4 271 200

600 24" PN16 16 × M30 594 23.4 393 290

700 28" PN16 20 × M27 686 27,0 330 243

750 30" PN16 20 × M30 737 29,0 529 390

800 32" PN16 20 × M33 788 31,0 631 465

900 36" PN16 24 × M33 885 34,8 627 462

1000 40" PN16 24 × M33 987 38,9 595 439

1200 48" PN16 32 × M33 1187 46,7 703 519

* Not for Promag 55S available.
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Material load diagram
Flange material: A105 / RSt37-2 (S235JRG2) / St44-2 (S275JR)

A0008863-ae

AS2129

AS4087
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0
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71084088

FM+SGML6.0 ProMoDo
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71154524

Brief Operating Instructions

Proline Promag 50
Electromagnetic Flow Measuring System

6
8

These Brief Operating Instructions are not intended to replace the 

Operating Instructions provided in the scope of supply.

Detailed information is provided in the Operating Instructions and 

the additional documentation on the CD-ROM supplied. 

The complete device documentation consists of:

• These Brief Operating Instructions

• Depending on the device version:

– Operating Instructions and the Description of Device Functions

– Approvals and safety certificates

– Special safety instructions in accordance with the approvals for 

the device (e.g. explosion protection, pressure equipment 

directive etc.)

– Additional device-specific information
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Proline Promag 50 Safety instructions
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1 Safety instructions

1.1 Designated use
• The measuring device is to be used only for measuring the flow of conductive liquids in closed 

pipes. A minimum conductivity of 20 S/cm is required for measuring demineralized water. 

Most liquids can be measured as of a minimum conductivity of 5 S/cm.

• Any use other than that described here compromises the safety of persons and the entire 

measuring system and is, therefore, not permitted.

• The manufacturer is not liable for damage caused by improper or non-designated use.

1.2 Installation, commissioning and operation
• The measuring device must only be installed, connected, commissioned and maintained by 

qualified and authorized specialists (e.g. electrical technicians) in full compliance with the 

instructions in these Brief Operating Instructions, the applicable norms, legal regulations and 

certificates (depending on the application).

• The specialists must have read and understood these Brief Operating Instructions and must 

follow the instructions they contain. If you are unclear on anything in these Brief Operating 

Instructions, you must read the Operating Instructions (on the CD-ROM). The Operating 

Instructions provide detailed information on the measuring device.

• The measuring device should only installed in a de-energized state free from outside loads or 

strain.

• The measuring device may only be modified if such work is expressly permitted in the 

Operating Instructions (on the CD-ROM).

• Repairs may only be performed if a genuine spare parts kit is available and this repair work is 

expressly permitted.

• If performing welding work on the piping, the welding unit may not be grounded by means 

of the measuring device.

1.3 Operational safety
• The measuring device is designed to meet state-of-the-art safety requirements, has been 

tested, and left the factory in a condition in which it is safe to operate. Relevant regulations 

and European standards have been observed.

• The manufacturer reserves the right to modify technical data without prior notice. Your 

Endress+Hauser distributor will supply you with current information and updates to these 

Operating Instructions.

• The information on the warning notices, nameplates and connection diagrams affixed to the 

device must be observed. These contain important data on the permitted operating conditions, 

the range of application of the device and information on the materials used.

• If the device is not used at atmospheric temperatures, compliance with the relevant marginal 

conditions as specified in the device documentation supplied (on CD-ROM) is mandatory.

• The device must be wired as specified in the wiring and connection diagrams. Interconnection 

must be permitted.
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• All parts of the device must be included in the potential equalization of the system.

• Cables, certified cable glands and certified dummy plugs must be suitable to withstand the 

prevailing operating conditions, such as the temperature range of the process. Housing 

apertures that are not used must be sealed with dummy plugs.

• The device should only be used for fluids to which all the wetted parts of the device are 

sufficiently resistant. With regard to special fluids, including fluids used for cleaning, 

Endress+Hauser will be happy to assist in clarifying the corrosion-resistant properties of 

wetted materials.  
However, minor changes in temperature, concentration or in the degree of contamination in 

the process may result in variations in corrosion resistance.  
For this reason, Endress+Hauser does not accept any responsibility with regard to the 

corrosion resistance of wetted materials in a specific application. The user is responsible for 

the choice of suitable wetted materials in the process.

• When hot fluid passes through the measuring tube, the surface temperature of the housing 

increases. In the case of the sensor, in particular, users should expect temperatures that can 

be close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 

measures to prevent burning or scalding.

• Hazardous areas 
Measuring devices for use in hazardous areas are labeled accordingly on the nameplate. 

Relevant national regulations must be observed when operating the device in hazardous areas. 

The Ex documentation on the CD-ROM is an integral part of the entire device documentation.

The installation regulations, connection data and safety instructions provided in the Ex 

documentation must be observed. The symbol and name on the front page provides 

information on the approval and certification (e.g. 0 Europe, 2 USA, 1 Canada). The 

nameplate also bears the documentation number of this Ex documentation (XA***D/../..).

• For measuring systems used in SIL 2 applications, the separate manual on functional safety 

(on the CD-ROM) must be observed.

• Hygienic applications

Measuring devices for hygienic applications have their own special labeling. Relevant national 

regulations must be observed when using these devices.

• Pressure instruments

Measuring devices for use in systems that need to be monitored are labeled accordingly on the 

nameplate. Relevant national regulations must be observed when using these devices. The 

documentation on the CD-ROM for pressure instruments in systems that need to be 

monitored is an integral part of the entire device documentation. The installation regulations, 

connection data and safety instructions provided in the Ex documentation must be observed. 

• Endress+Hauser will be happy to assist in clarifying any questions on approvals, their 

application and implementation.
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1.4 Safety conventions

# Warning! 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 

or a safety hazard. Comply strictly with the instructions and proceed with care.

" Caution! 

"Caution" indicates an action or procedure which, if not performed correctly, can result in 

incorrect operation or destruction of the device. Comply strictly with the instructions.

! Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 

effect on operation or trigger an unexpected response on the part of the device. 
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2 Installation

2.1 Transporting to the measuring point
• Transport the measuring device to the measuring point in the original packaging.

• Do not remove the covers or caps until immediately before installation.

2.1.1 Transporting flanged devices DN ≤ 300 (≤ 12")

2.1.2 Transporting flanged devices DN > 300 (> 12")

Use only the metal eyes provided on the flanges to transport, lift or position the sensor in the 

piping.

" Caution! 

Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing!

This would buckle the casing and damage the internal magnetic coils.

 A0008153 

A0007408

To transport the unit, use slings slung around the process 

connections or use lugs (if available).

# Warning! 

Risk of injury! The device can slip. 
The center of gravity of the measuring device may be 
higher than the holding points of the slings.

Always ensure that the device cannot slip or turn around 

its axis.

A0007409

Do not lift measuring devices by the transmitter housing 

or the connection housing in the case of the remote 

version. Do not use chains as they could damage the 
housing.
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2.2 Installation conditions

2.2.1 Dimensions

For the dimensions of the measuring device, see the associated Technical Information on the 

CD-ROM.

2.2.2 Mounting location

The accumulation of air or formation of gas bubbles in the measuring tube can result in an 

increase in measuring errors. 
For this reason avoid the following mounting locations in the pipe:

• At the highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a down pipe.

A0008154

Installation of pumps

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure 

and the consequent risk of damage to the lining of the measuring tube. It might be necessary to 

use pulse dampers in systems incorporating piston pumps, piston diaphragm pumps or peristaltic 

pumps. 

Information on the measuring system's pressure tightness and resistance to vibration and shock 

can be found in the Operating Instructions of the CD-ROM.

A0003203

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. 

The empty pipe detection (EPD) function offers additional protection by detecting empty or 

partially filled pipes. 

" Caution! 

Risk of solids accumulating! Do not install the sensor at the lowest point in the drain. It is 

advisable to install a cleaning valve.

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes longer than 5 meters 

(16 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 

of the measuring tube. This measure also prevents the system losing prime, which could cause 

air pockets.

For information on the pressure tightness of the measuring tube lining, see the Operating 

Instructions on the CD-ROM.

A0008155

Installation in a partially filled pipe

A0008157

Measures for installation in a down pipe (h > 5 m/16 ft)

1. Vent valve

2. Siphon

5 x DN

2 x DN

�

�

h

2

1
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2.2.3 Orientation

An optimum orientation helps avoid gas and air accumulations and buildup in the measuring 

tube. The measuring device, nevertheless, supplies a range of functions and tools to measure 

problematic fluids correctly:

• Electrode cleaning circuitry (ECC) to prevent electrically conductive deposits in the 

measuring tube, e.g. for fluids causing buildup 

• Empty pipe detection (EPD) for detecting partially filled measuring tubes, e.g. in the case of 

degassing fluids or varying process pressures 

• Exchangeable measuring electrodes for abrasive fluids (only Promag W)

Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 

electrodes by entrained air bubbles.

" Caution! 

In the case of horizontal orientation, empty pipe detection only works correctly if the transmitter 

housing is facing upwards. Otherwise there is no guarantee that empty pipe detection will 

respond if the measuring tube is only partially filled or empty.

A0008158

This orientation is optimum for self-emptying piping 
systems and when using empty pipe detection (EPD) or 

open electrode detection (OED).

A0008159

1. EPD electrode for empty pipe detection 

(not for Promag H, DN 2 to 15, 1/12" to ½").

2. Measuring electrodes for signal detection

3. Reference electrode for potential equalization

(not for Promag H)

A
1

2 2

A

3
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Inlet and outlet runs

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. 

2.2.4 Vibrations

Secure and fix both the piping and the sensor if vibrations are severe.

A0008160

The following inlet and outlet runs must be observed in 
order to meet accuracy specifications:

• Inlet run: ≥ 5 × DN

• Outlet run: ≥ 2 × DN

A0008161

Measures to prevent device vibration

(L > 10 m/33 ft)

" Caution! 

It is advisable to install the sensor and transmitter 

separately if vibration is excessively severe. For 
information on the permitted shock and vibration 

resistance, see the Operating Instructions on the 

CD-ROM.

5 x DN� � 2 x DN

L
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2.2.5 Foundations, supports

If the nominal diameter is DN ≥ 350 (≥ 14"), mount the sensor on a foundation of adequate 

load-bearing strength.

" Caution! 

Risk of damage! Do not support the weight of the sensor on the metal casing. 

This would buckle the casing and damage the internal magnetic coils.

A0008163

2.2.6 Length of connecting cable

Comply with the following instructions in order to ensure correct measuring results:

• Secure the cable run or route the cable in an armored conduit. Movement of the cable can 

falsify the measuring signal, particularly if the fluid conductivity is low.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between the sensor and transmitter, if necessary.

• The permissible cable length Lmax depends on the fluid conductivity.

A0008164

Gray shaded area = permissible 
range

Lmax = length of connecting 
cable in [m]/[ft]

Fluid conductivity in ( S/cm]

L max

L max

200

100

5

10 100 200

[μS/cm]

[m]

[ft]
200 6000 400
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2.3 Installing the Promag L sensor

" Caution! 

• The protective covers mounted on the two sensor flanges (DN 50…300) are used to hold the 

lap joint flanges in place and to protect the PTFE liner during transportation. Consequently, 

do not remove these covers until immediately before the sensor is installed in the pipe.

• The protective plates must always remain mounted while the device is in storage.

• Make sure that the lining at the flange is not damaged or removed.

2.3.1 Seals

Comply with the following instructions when installing seals:

• Hard rubber lining → additional seals are always required!

• Polyurethane lining → no seals are required.

• No seals are required for PFTE measuring tube lining.

• For DIN flanges, only use seals to DIN EN 1514-1.

• Make sure that the mounted seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! 

Do not use electrically conductive sealing compounds such as graphite! An electrically 

conductive layer could form on the inside of the measuring tube and short-circuit the measuring 

signal.

2.3.2 Ground cable

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 13

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.

• To comply with the device specification, a 

concentrical installation in the measuring section is 
required
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2.3.3 Screw tightening torques (Promag L)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag L tightening torques for EN (DIN)

Nominal 
diameter

EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure 
rating [bar]

Threaded 
fasteners

[Nm] [Nm] [Nm]

50 PN 10/16 4 × M 16 - 15 40

65* PN 10/16 8 × M 16 - 10 22

80 PN 10/16 8 × M 16 - 15 30

100 PN 10/16 8 × M 16 - 20 42

125 PN 10/16 8 × M 16 - 30 55

150 PN 10/16 8 × M 20 - 50 90

200 PN 10 8 × M 20 - 65 130

250 PN 10 12 × M 20 - 50 90

300 PN 10 12 × M 20 - 55 100

350 PN 6 12 × M 20 111 120 -

350 PN 10 16 × M 20 112 118 -

400 PN 6 16 × M 20 90 98 -

400 PN 10 16 × M 24 151 167 -

450 PN 6 16 × M 20 112 126 -

450 PN 10 20 × M 24 153 133 -

500 PN 6 20 × M 20 119 123 -

500 PN 10 20 × M 24 155 171 -

600 PN 6 20 × M 24 139 147 -

600 PN 10 20 × M 27 206 219 -

700 PN 6 24 × M 24 148 139 -

700 PN 10 24 × M 27 246 246 -

800 PN 6 24 × M 27 206 182 -

800 PN 10 24 × M 30 331 316 -

900 PN 6 24 × M 27 230 637 -

900 PN 10 28 × M 30 316 307 -

1000 PN 6 28 × M 27 218 208 -

1000 PN 10 28 × M 33 402 405 -

1200 PN 6 32 × M 30 319 299 -

1200 PN 10 32 × M 36 564 568 -

1400 PN 6 36 × M 33 430 - -
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Promag L tightening torques for ANSI

1400 PN 10 36 × M 39 654 618 -

1400 PN 16 36 × M 45 729 762 -

1600 PN 6 40 × M 33 440 417 -

1600 PN 10 40 × M 45 946 893 -

1600 PN 16 40 × M 52 1007 1100 -

1800 PN 6 44 × M 36 547 521 -

1800 PN 10 44 × M 45 961 895 -

1800 PN 16 44 × M 52 1108 1003 -

2000 PN 6 48 × M 39 629 605 -

2000 PN 10 48 × M 45 1047 1092 -

2000 PN 16 48 × M 56 1324 1261 -

2200 PN 6 52 × M 39 698 - -

2200 PN 10 52 × M 52 1217 - -

2400 PN 6 56 × M 39 768 - -

2400 PN 10 56 × M 52 1229 - -

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal 
diameter

ANSI Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

50 2" Class 150 4 × 5/8" - - 15 11 40 29

80 3" Class 150 4 × 5/8" - - 25 18 65 48

100 4" Cla ss 150 8 × 5/8" - - 20 15 44 32

150 6" Class 150 8 × ¾" - - 45 33 90 66

200 8" Class 150 8 × ¾" - - 65 48 125 92

250 10" Class 150 12 × 7/8" - - 55 41 100 74

300 12" Class 150 12 × 7/8" - - 68 56 115 85

350 14" Class 150 12 × 1" 135 100 158 117 - -

400 16" Class 150 16 × 1" 128 94 150 111 - -

450 18" Class 150 16 × 1 1/8" 204 150 234 173 - -

500 20" Class 150 20 × 1 1/8" 183 135 217 160 - -

600 24" Class 150 20 × 1 ¼" 268 198 307 226 - -

Nominal 
diameter

EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure 
rating [bar]

Threaded 
fasteners

[Nm] [Nm] [Nm]
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Promag L tightening torques for AWWA

Promag L tightening torques for AS 2129

Nominal 
diameter

AWWA Threaded 
fasteners

Max. tightening torque

Pressure rating Hartgummi Polyurethane PTFE

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215 - -

750 30" Class D 28 × 1 ¼" 287 212 302 223 - -

800 32" Class D 28 × 1 ½" 394 291 422 311 - -

900 36" Class D 32 × 1 ½" 419 309 430 317 - -

1000 40" Class D 36 × 1 ½" 420 310 477 352 - -

1050 42" Class D 36 × 1 ½" 528 389 518 382 - -

1200 48" Class D 44 × 1 ½" 552 407 531 392 - -

1350 54" Class D 44 × 1 ¾" 730 538 - - - -

1500 60" Class D 52 × 1 ¾" 758 559 - - - -

1650 66" Class D 52 × 1 ¾" 946 698 - - - -

1800 72" Class D 60 × 1 ¾" 975 719 - - - -

2000 78" Class D 64 × 2" 853 629 - - - -

2150 84" Class D 64 × 2" 931 687 - - - -

2300 90" Class D 68 × 2 ¼" 1048 773 - - - -

Nominal 
diameter

AS 2129 Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 Table E 12 × M 24 203 - -

400 Table E 12 × M 24 226 - -

450 Table E 16 × M 24 226 - -

500 Table E 16 × M 24 271 - -

600 Table E 16 × M 30 439 - -

700 Table E 20 × M 30 355 - -

750 Table E 20 × M 30 559 - -

800 Table E 20 × M 30 631 - -

900 Table E 24 × M 30 627 - -

1000 Table E 24 × M 30 634 - -

1200 Table E 32 × M 30 727 - -
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Promag L tightening torques for AS 4087

Nominal 
diameter

AS 4087 Threaded 
fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 PN 16 12 × M 24 203 - -

375 PN 16 12 × M 24 137 - -

400 PN 16 12 × M 24 226 - -

450 PN 16 12 × M 24 301 - -

500 PN 16 16 × M 24 271 - -

600 PN 16 16 × M 27 393 - -

700 PN 16 20 × M 27 330 - -

750 PN 16 20 × M 30 529 - -

800 PN 16 20 × M 33 631 - -

900 PN 16 24 × M 33 627 - -

1000 PN 16 24 × M 33 595 - -

1200 PN 16 32 × M 33 703 - -
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2.4 Installing the W sensor

2.4.1 Seals

Comply with the following instructions when installing seals:

• Hard rubber lining  →  additional seals are always necessary.

• Polyurethane lining  →  no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically 

conductive layer could form on the inside of the measuring tube and short-circuit the measuring 

signal.

2.4.2 Ground cable

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 18

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.

• To comply with the device specification, a 

concentrical installation in the measuring section is 
required
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2.4.3 Screw tightening torques (Promag W)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag W tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane

25 PN 40 4 × M 12 - 15

32 PN 40 4 × M 16 - 24

40 PN 40 4 × M 16 - 31

50 PN 40 4 × M 16 48 40

  65* PN 16 8 × M 16 32 27

65 PN 40 8 × M 16 32 27

80 PN 16 8 × M 16 40 34

80 PN 40 8 × M 16 40 34

100 PN 16 8 × M 16 43 36

100 PN 40 8 × M 20 59 50

125 PN 16 8 × M 16 56 48

125 PN 40 8 × M 24 83 71

150 PN 16 8 × M 20 74 63

150 PN 40 8 × M 24 104 88

200 PN 10 8 × M 20 106 91

200 PN 16 12 × M 20 70 61

200 PN 25 12 × M 24 104 92

250 PN 10 12 × M 20 82 71

250 PN 16 12 × M 24 98 85

250 PN 25 12 × M 27 150 134

300 PN 10 12 × M 20 94 81

300 PN 16 12 × M 24 134 118

300 PN 25 16 × M 27 153 138

350 PN 6 12 × M 20 111 120

350 PN 10 16 × M 20 112 118

350 PN 16 16 × M 24 152 165

350 PN 25 16 × M 30 227 252

400 PN 6 16 × M 20 90 98

400 PN 10 16 × M 24 151 167

400 PN 16 16 × M 27 193 215

400 PN 25 16 × M 33 289 326

450 PN 6 16 × M 20 112 126

450 PN 10 20 × M 24 153 133
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450 PN 16 20 × M 27 198 196

450 PN 25 20 × M 33 256 253

500 PN 6 20 × M 20 119 123

500 PN 10 20 × M 24 155 171

500 PN 16 20 × M 30 275 300

500 PN 25 20 × M 33 317 360

600 PN 6 20 × M 24 139 147

600 PN 10 20 × M 27 206 219

  600 * PN 16 20 × M 33 415 443

600 PN 25 20 × M 36 431 516

700 PN 6 24 × M 24 148 139

700 PN 10 24 × M 27 246 246

700 PN 16 24 × M 33 278 318

700 PN 25 24 × M 39 449 507

800 PN 6 24 × M 27 206 182

800 PN 10 24 × M 30 331 316

800 PN 16 24 × M 36 369 385

800 PN 25 24 × M 45 664 721

900 PN 6 24 × M 27 230 637

900 PN 10 28 × M 30 316 307

900 PN 16 28 × M 36 353 398

900 PN 25 28 × M 45 690 716

1000 PN 6 28 × M 27 218 208

1000 PN 10 28 × M 33 402 405

1000 PN 16 28 × M 39 502 518

1000 PN 25 28 × M 52 970 971

1200 PN  6 32 × M 30 319 299

1200 PN 10 32 × M 36 564 568

1200 PN 16 32 × M 45 701 753

1400 PN  6 36 × M 33 430 398

1400 PN 10 36 × M 39 654 618

1400 PN 16 36 × M 45 729 762

1600 PN  6 40 × M 33 440 417

1600 PN 10 40 × M 45 946 893

1600 PN 16 40 × M 52 1007 1100

1800 PN  6 44 × M 36 547 521

1800 PN 10 44 × M 45 961 895

1800 PN 16 44 × M 52 1108 1003

2000 PN  6 48 × M 39 629 605

2000 PN 10 48 × M 45 1047 1092

2000 PN 16 48 × M 56 1324 1261

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diameter EN (DIN) Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane
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Promag W tightening torques for ANSI

Promag W tightening torques for JIS

Nominal diameter ANSI Threaded fasteners Max. tightening torque

Pressure rating 
[lbs]

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

25 1" Class 150 4 × ½" - - 7 5

25 1" Class 300 4 × 5/8" - - 8 6

40 1 ½" Class 150 4 × ½" - - 10 7

40 1 ½" Class 300 4 × ¾" - - 15 11

50 2" Class 150 4 × 5/8" 35 26 22 16

50 2" Class 300 8 × 5/8" 18 13 11 8

80 3" Class 150 4 × 5/8" 60 44 43 32

80 3" Class 300 8 × ¾" 38 28 26 19

100 4" Class 150 8 × 5/8" 42 31 31 23

100 4" Class 300 8 × ¾" 58 43 40 30

150 6" Class 150 8 × ¾" 79 58 59 44

150 6" Class 300 12 × ¾" 70 52 51 38

200 8" Class 150 8 × ¾" 107 79 80 59

250 10" Class 150 12 × 7/8" 101 74 75 55

300 12" Class 150 12 × 7/8" 133 98 103 76

350 14" Class 150 12 × 1" 135 100 158 117

400 16" Class 150 16 × 1" 128 94 150 111

450 18" Class 150 16 × 1 1/8" 204 150 234 173

500 20" Class 150 20 × 1 1/8" 183 135 217 160

600 24" Class 150 20 × 1 ¼" 268 198 307 226

Nominal diameter JIS Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane

25 10K 4 × M 16 - 19

25 20K 4 × M 16 - 19

32 10K 4 × M 16 - 22

32 20K 4 × M 16 - 22

40 10K 4 × M 16 - 24

40 20K 4 × M 16 - 24

50 10K 4 × M 16 40 33

50 20K 8 × M 16 20 17

65 10K 4 × M 16 55 45

65 20K 8 × M 16 28 23

80 10K 8 × M 16 29 23

80 20K 8 × M 20 42 35

100 10K 8 × M 16 35 29
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Promag W tightening torques for AWWA

Promag W tightening torques for AS 2129

100 20K 8 × M 20 56 48

125 10K 8 × M 20 60 51

125 20K 8 × M 22 91 79

150 10K 8 × M 20 75 63

150 20K 12 × M 22 81 72

200 10K 12 × M 20 61 52

200 20K 12 × M 22 91 80

250 10K 12 × M 22 100 87

250 20K 12 × M 24 159 144

300 10K 16 × M 22 74 63

300 20K 16 × M 24 138 124

Nominal 
diameter

AWWA Max. tightening torque

Pressure 
rating

Threaded 
fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215

750 30" Class D 28 × 1 ¼" 287 212 302 223

800 32" Class D 28 × 1 ½" 394 291 422 311

900 36" Class D 32 × 1 ½" 419 309 430 317

1000 40" Class D 36 × 1 ½" 420 310 477 352

1050 42" Class D 36 × 1 ½" 528 389 518 382

1200 48" Class D 44 × 1 ½" 552 407 531 392

1350 54" Class D 44 × 1 ¾" 730 538 633 467

1500 60" Class D 52 × 1 ¾" 758 559 832 614

1650 66" Class D 52 × 1 ¾" 946 698 955 704

1800 72" Class D 60 × 1 ¾" 975 719 1087 802

2000 78" Class D 64 × 2" 853 629 786 580

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber

50 Table E 4 × M 16 32

80 Table E 4 × M 16 49

100 Table E 8 × M 16 38

150 Table E 8 × M 20 64

200 Table E 8 × M 20 96

250 Table E 12 × M 20 98

300 Table E 12 × M 24 123

Nominal diameter JIS Threaded fasteners Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane
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Promag W tightening torques for AS 4087

350 Table E 12 × M 24 203

400 Table E 12 × M 24 226

450 Table E 16 × M 24 226

500 Table E 16 × M 24 271

600 Table E 16 × M 30 439

700 Table E 20 × M 30 355

750 Table E 20 × M 30 559

800 Table E 20 × M 30 631

900 Table E 24 × M 30 627

1000 Table E 24 × M 30 634

1200 Table E 32 × M 30 727

Nominal diameter
[mm]

AS 4087
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber

50 Table E 4 × M 16 32

80 PN 16 4 × M 16 49

100 PN 16 4 × M 16 76

150 PN 16 8 × M 20 52

200 PN 16 8 × M 20 77

250 PN 16 8 × M 20 147

300 PN 16 12 × M 24 103

350 PN 16 12 × M 24 203

375 PN 16 12 × M 24 137

400 PN 16 12 × M 24 226

450 PN 16 12 × M 24 301

500 PN 16 16 × M 24 271

600 PN 16 16 × M 27 393

700 PN 16 20 × M 27 330

750 PN 16 20 × M 30 529

800 PN 16 20 × M 33 631

900 PN 16 24 × M 33 627

1000 PN 16 24 × M 33 595

1200 PN 16 32 × M 33 703

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded 
fasteners

Max. tightening torque [Nm]
Hard rubber
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2.5 Installing the Promag P sensor

" Caution! 

• The plates mounted on the two sensor flanges protect the PTFE which is turned over the 

flanges and, consequently, should not be removed until immediately prior to mounting the 

sensor.

• The protective plates must always remain mounted while the device is in storage.

• Make sure that the lining at the flange is not damaged or removed.

2.5.1 Seals

Comply with the following instructions when installing seals:

• No seals are required for PFA or PFTE measuring tube lining.

• For DIN flanges, only use seals to DIN EN 1514-1.

• Make sure that the mounted seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

2.5.2 Ground cable 

If necessary, special ground cables can be ordered as accessories for potential equalization.

a0008165

! Note! 

Screws, nuts, seals, etc. are not included in the scope of 

supply and must be supplied by the customer.

The sensor is installed between the two pipe flanges:
• The requisite torques must be observed →  ä 25

• If grounding disks are used, follow the mounting 

instructions which will be enclosed with the 
shipment.
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2.5.3 Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high-temperature version is always used for applications 
in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high-temperature version is obligatory if the fluid temperature exceeds 

+150 °C.

! Note! 

You will find information on permissible temperature ranges in the Operating Instructions of the 

CD-ROM

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses 

and to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 

regulating the insulation of pipes have to be taken into account.

" Caution! 

Risk of measuring electronics overheating. The housing support dissipates heat and its entire 

surface area must remain uncovered. Make sure that the sensor insulation does not extend past 

the top of the two sensor shells.

A0004300

Esc

E- +

max.
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2.5.4 Tightening torques for threaded fasteners (Promag P)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag P tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 
fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA

15 PN 40 4 × M 12 11 –

25 PN 40 4 × M 12 26 20

32 PN 40 4 × M 16 41 35

40 PN 40 4 × M 16 52 47

50 PN 40 4 × M 16 65 59

  65 * PN 16 8 × M 16 43 40

65 PN 40 8 × M 16 43 40

80 PN 16 8 × M 16 53 48

80 PN 40 8 × M 16 53 48

100 PN 16 8 × M 16 57 51

100 PN 40 8 × M 20 78 70

125 PN 16 8 × M 16 75 67

125 PN 40 8 × M 24 111 99

150 PN 16 8 × M 20 99 85

150 PN 40 8 × M 24 136 120

200 PN 10 8 × M 20 141 101

200 PN 16 12 × M 20 94 67

200 PN 25 12 × M 24 138 105

250 PN 10 12 × M 20 110 –

250 PN 16 12 × M 24 131 –

250 PN 25 12 × M 27 200 –

300 PN 10 12 × M 20 125 –

300 PN 16 12 × M 24 179 –

300 PN 25 16 × M 27 204 –

350 PN 10 16 × M 20 188 –

350 PN 16 16 × M 24 254 –

350 PN 25 16 × M 30 380 –

400 PN 10 16 × M 24 260 –

400 PN 16 16 × M 27 330 –

400 PN 25 16 × M 33 488 –

450 PN 10 20 × M 24 235 –

450 PN 16 20 × M 27 300 –
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Promag P tightening torques for ANSI

450 PN 25 20 × M 33 385 –

500 PN 10 20 × M 24 265 –

500 PN 16 20 × M 30 448 –

500 PN 25 20 × M 33 533 –

600 PN 10 20 × M 27 345 –

  600 * PN 16 20 × M 33 658 –

600 PN 25 20 × M 36 731 –

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diameter ANSI Threaded fasteners Max. tightening torque

Pressure rating 
[lbs]

PTFE PFA

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

15 ½" Class 150 4 × ½" 6 4 – –

15 ½" Class 300 4 × ½" 6 4 – –

25 1" Class 150 4 × ½" 11 8 10 7

25 1" Class 300 4 × 5/8" 14 10 12 9

40 1 ½" Class 150 4 × ½" 24 18 21 15

40 1 ½" Class 300 4 × ¾" 34 25 31 23

50 2" Class 150 4 × 5/8" 47 35 44 32

50 2" Class 300 8 × 5/8" 23 17 22 16

80 3" Class 150 4 × 5/8" 79 58 67 49

80 3" Class 300 8 × ¾" 47 35 42 31

100 4" Class 150 8 × 5/8" 56 41 50 37

100 4" Class 300 8 × ¾" 67 49 59 44

150 6" Class 150 8 × ¾" 106 78 86 63

150 6" Class 300 12 × ¾" 73 54 67 49

200 8" Class 150 8 × ¾" 143 105 109 80

250 10" Class 150 12 × 7/8" 135 100 – –

300 12" Class 150 12 × 7/8" 178 131 – –

350 14" Class 150 12 × 1" 260 192 – –

400 16" Class 150 16 × 1" 246 181 – –

450 18" Class 150 16 × 1 1/8" 371 274 – –

500 20" Class 150 20 × 1 1/8" 341 252 – –

600 24" Class 150 20 × 1 ¼" 477 352 – –

Nominal diameter EN (DIN) Threaded 
fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA
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Promag P tightening torques for JIS

Promag P tightening torques for AS 2129

Promag P tightening torques for AS 4087

Nominal diameter JIS Max. tightening torque [Nm]

[mm] Pressure rating Threaded fasteners PTFE PFA

25 10K 4 × M 16 32 27

25 20K 4 × M 16 32 27

32 10K 4 × M 16 38 –

32 20K 4 × M 16 38 –

40 10K 4 × M 16 41 37

40 20K 4 × M 16 41 37

50 10K 4 × M 16 54 46

50 20K 8 × M 16 27 23

65 10K 4 × M 16 74 63

65 20K 8 × M 16 37 31

80 10K 8 × M 16 38 32

80 20K 8 × M 20 57 46

100 10K 8 × M 16 47 38

100 20K 8 × M 20 75 58

125 10K 8 × M 20 80 66

125 20K 8 × M 22 121 103

150 10K 8 × M 20 99 81

150 20K 12 × M 22 108 72

200 10K 12 × M 20 82 54

200 20K 12 × M 22 121 88

250 10K 12 × M 22 133 –

250 20K 12 × M 24 212 –

300 10K 16 × M 22 99 –

300 20K 16 × M 24 183 –

Nominal diameter
[mm]

AS 2129
Pressure rating

Threaded fasteners Max. tightening torque [Nm]
PTFE

25 Table E 4 × M 12 21

50 Table E 4 × M 16 42

Nominal diameter
[mm]

AS 4087
Pressure rating

Threaded
fasteners

Max. tightening torque [Nm]
PTFE

50 PN 16 4 × M 16 42

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 770 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2114 of 2457



Installation Proline Promag 50

28 Endress+Hauser

2.6 Installing the Promag H sensor
Depending on the order specifications, the sensor is supplied with or without ready-mounted 

process connections. Mounted process connections are fixed to the sensor with 4 or 6 

hexagonal-headed bolts.

" Caution! 

Depending on the application and length of the pipe, the sensor may have to be supported or 

additionally secured. The sensor must be secured if using plastic process connections. An 

appropriate wall mounting kit can be ordered separately from Endress+Hauser as an accessory.

2.6.1 Seals

When mounting the process connections, make sure that the seals in question are free from dirt 

and centered correctly.

" Caution! 

• The screws must be securely tightened in the case of metal process connections. Together 

with the sensor, the process connection forms a metal connection that ensures defined seal 

compression.

• With regard to process connections made of plastic material, comply with the max. torques 

for lubricated threads (7 Nm / 5.2 lbf ft). A seal must always be used between the connection 

and counterflange for plastic flanges.

• The seals should be replaced periodically depending on the application, particularly if molded 

seals are used (aseptic version)! The intervals between seal replacement depend on the 

frequency of the cleaning cycles and the fluid and cleaning temperatures. Replacement seals 

can be ordered as an accessory.

2.6.2 Using and mounting grounding rings (DN 2 to 25, 1/12" to 1")

In the case of process connections made of plastic (e.g. flange connections or adhesive 

couplings), potential equalization between the sensor and fluid must be ensured via additional 

grounding rings. 

If grounding rings are missing, this can affect accuracy or result in the destruction of the sensor 

due to electrochemical electrode reduction.

" Caution! 

• Depending on the order option, appropriate plastic disks are used instead of grounding rings 

for the process connections. These plastic disks only act as a kind of "place holder" and do not 

have any potential equalization function whatsoever. In addition, they also assume an 

important sealing function at the sensor/connection interface. Thus, these plastic disks/seals 

should never be removed and should always be mounted for process connections without 

metal grounding rings!

• Grounding rings can be ordered separately from Endress+Hauser as an accessory. 

When ordering, make sure that the grounding rings are compatible with the electrode 

material. Otherwise there is the risk that electrodes can be damaged by electrochemical 

corrosion! For information on materials, see the Operating Instructions on the CD-ROM.
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• Grounding rings, incl. seals, are mounted inside the process connections. 

The face-to-face length is not affected.

Installing the grounding rings

2.6.3 Welding the sensor into the pipe (weld nipples)

" Caution! 

Risk of destroying the electronics! Make sure that the welding system is not grounded via the 

sensor or transmitter.

a. Secure the sensor with a few welding points in the pipe.

A welding jig suitable for this purpose can be ordered separately as an accessory.

b. Release the screws on the process connection flange and remove the sensor, including the 

seal, from the pipe.

c. Weld the process connection into the pipe.

d. Mount the sensor back into the pipe. 

In doing so, make sure the seals are clean and correctly positioned.

! Note! 

• When welding is performed correctly with thin-walled pipes carrying food, the seal is not 

damaged by the heat even when it is mounted. It is recommended, however, to disassemble 

the sensor and seal.

• For the disassembly work, it must be possible to open the pipe approx. 8 mm (0.31 in) in total.

a0008168

1 = Process connection hexagonal-headed bolts

2 = O-ring seals
4 = Sensor

3 = Grounding ring or plastic disk (place holder)

a. Release the 4 or 6 hexagonal-headed bolts (1) and remove the process connection from the sensor (4).

b. Remove the plastic disk (3) including the two O-ring seals (2) from the process connection.

c. Insert one of the O-ring seals (2) back into the groove of the process connection.

d. Place the metal grounding ring (3) into the process connection as illustrated.

e. Now insert the second O-ring seal (2) into the groove of the grounding ring.

f. Mount the process connection back onto the sensor. In doing so, make sure to observe the max. torques for 

lubricated threads (7 Nm) (5.2 lbf ft).

1

3 2 42
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2.7 Installing the transmitter housing

2.7.1 Turning the transmitter housing

Turning the aluminum field housing

Aluminum field housing for non-Ex area

Aluminum field housing for Zone 1 or Class I Div. 1

Turning the stainless steel field housing

A0007661

A0007540

A0008036

For Zone 1 or Class I Div. 1:

a. Release the setscrew.

b. Turn the transmitter housing 

gently clockwise until the stop 
(end of the thread).

c. Turn the transmitter 

counterclockwise (max. 360°) 

to the desired position.

d. Retighten the setscrew.

c

e

fa

b d
� 180° � 180°

Nicht unter Spannungöffnen

Keep
covertightw

hile
circuits
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alive

Nepasouvrirl’appareil soustension
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Non-intrinsically safe
circuits Ip40 protected

Boucles de courant
sans sécurité intrinsèque

protégées par Ip40

c

a

b

d

a b

c

d

e
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2.7.2 Turning the onsite display

2.7.3 Installing the wall-mount housing

" Caution! 

• Make sure that the ambient temperature does not exceed the permitted range.

• Always install the wall-mount housing in such a way that the cable entries point downwards.

Mounted directly on the wall

A0007541

a. Press in the side latches on the display module and 

remove the module from the cover plate of the 
electronics compartment.

b. Turn the display to the desired position (max.  
4 × 45° in both directions) and reset it onto the 

cover plate of the electronics compartment.

4 x 45°

a

b

A0007542

1. Connection compartment

2. Securing screws M6 (max. ø 6.5 mm (0.25"); 

screw head max. ø 10.5 mm (0.4")

3. Housing bores for securing screws

1

2 3 3

90 (3.54)

35 (1.38)

192 (7.56)

81
.5

(3
.2

)

mm (inch)
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Pipe mounting

Panel mounting

A0007544

A0007543

" Caution! 
Danger of overheating! If the device is mounted on a 

warm pipe, make sure that the housing temperature 

does not exceed +60 °C (+140 °F) which is the 
maximum temperature permitted.

mm (inch)Ø 20…70
(Ø 0.79…2.75)

~ ~ 6.1)155 (

245 (9.65)

~110 (~4.33)

210 (8.27)

+0.5 (+0.019)
–0.5 (–0.019)

+0.5 (+0.019)
–0.5 (–0.019)

mm (inch)
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2.8 Post-installation check
• Is the measuring device damaged (visual inspection)?

• Does the device correspond to specifications at the measuring point, including process 

temperature and pressure, ambient temperature, minimum fluid conductivity, measuring 

range, etc.?

• Does the arrow on the sensor nameplate match the actual direction of flow through the pipe?

• Is the position of the measuring electrode plane correct?

• Were all screws tightened to the specified torques when the sensor was installed?

• Were the correct seals used (type, material, installation)?

• Are the measuring point number and labeling correct (visual inspection)?

• Were the inlet and outlet runs respected?

– Inlet run ≥ 5 × DN

– Outlet run ≥ 2 × DN

• Is the measuring device protected against moisture and direct sunlight?

• Is the sensor adequately protected against vibration (attachment, support)?

Acceleration up to 2 g by analogy with IEC 600 68-2-8
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3 Wiring
# Warning! 

Risk of electric shock! Components carry dangerous voltages. 

• Never mount or wire the measuring device while it is connected to the power supply.

• Before connecting the power supply, check the safety equipment. 

• Route the power supply and signal cables so they are securely seated.

• Seal the cable entries and covers tight.

" Caution! 

Risk of damaging the electronic components!

• Connect the power supply in accordance with the connection data on the nameplate.

• Connect the signal cable in accordance with the connection data in the Operating Instructions 

or the Ex documentation on the CD-ROM.

In addition, for the remote version

" Caution! 

Risk of damaging the electronic components!

• Only connect sensors and transmitters with the same serial number.

• Observe the cable specifications of the connecting cable → Operating Instructions on the 

CD-ROM.

! Note! 

Install the connecting cable securely to prevent movement.

In addition, for measuring devices with fieldbus communication

" Caution! 

Risk of damaging the electronic components!

• Observe the cable specification of the fieldbus cable → Operating Instructions on the 

CD-ROM.

• Keep the stripped and twisted lengths of cable shield as short as possible.

• Screen and ground the signal lines → Operating Instructions on the CD-ROM.

• When using in systems without potential equalization → Operating Instructions on the 

CD-ROM.

In addition, for Ex-certified measuring devices

# Warning! 

When wiring Ex-certified measuring devices, all the safety instructions, wiring diagrams, 

technical information etc. of the related Ex documentation must be observed 

→ Ex documentation on the CD-ROM.
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3.1 Connecting the various housing types
Wire the unit using the terminal assignment diagram inside the cover.

3.1.1 Compact version

3.1.2 Remote version (transmitter): non-Ex Zone, Ex Zone 2, Class I Div. 2

3.1.3 Remote version (transmitter): Ex Zone 1, Class I Div. 1

3.1.4 Remote version (sensor)

A0007545

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable or fieldbus cable

Optional

A0012690

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable

Fieldbus cable

Connecting the connecting cable (→  ä 36):

5 Sensor/transmitter connecting cable

A0008218

Transmitter connection:

1

2

3

4

Connection diagram inside the connection compartment  
cover
Power supply cable

Signal cable or fieldbus cable

Optional

Connecting the connecting cable (→  ä 36):

5 Sensor/transmitter connecting cable

A0008037

Transmitter connection:

1 Connection diagram inside the connection compartment  
cover

Connecting cable connection:

5 Sensor/transmitter connecting cable

1
2

3
4

2 3 14 5
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3.2 Connecting the remote version connecting cable  

3.2.1 Connecting cable for Promag W, P and L

Connecting cable termination

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Fit the fine-wire cores with cable end ferrules (Detail B).

Signal cable termination

Make sure that the cable end ferrules do not touch the wire shields on the sensor side! Minimum 

distance = 1 mm (0.04 in), exception "GND" = green cable.

Coil current cable termination

Insulate one core of the three-core cable at the level of the core reinforcement; you only require 

two cores for the connection.

Sensor Transmitter
mm (inch)

a* = 170 (6.69)
b* = 20 (0.79)

c = 80 (3.15)

d = 17 (0.67)
e = 8 (0.31)

f = 50 (1.97)

g = ≥ 1 (≥ 0.04)

a0008171

mm (inch)

a* = 100 (3.94)
b = 80 (3.15)

c = 50 (1.97)

d = 17 (0.67)
e = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

* = Stripping for armored cables only

Sensor Transmitter
mm (inch)
a* = 160 (6.3)

b* = 20 (0.79)

c = 70 (2.76)
d = 50 (1.97)

e = 8 (0.31)

f = 10 (0.39)

a0008172

mm (inch)
a* = 90 (3.54)

b = 70 (2.76)

c = 50 (1.97)
d = 10 (0.39)

e = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

* = Stripping for armored cables only

A

B

GND

m
m

m

m

n

n

n
n

a*
b

c d

e
m

n

m

n

n

a*
c

fe

b*

d

g
GND

A

a*
b

c
d e

m

m

m

B

a*
c

d
e f

b*

m

m

m
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3.2.2 Promag H connecting cable

Connecting cable termination

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Fit the fine-wire cores with cable end ferrules (Detail B).

Signal cable termination

Make sure that the cable end ferrules do not touch the wire shields on the sensor side! Minimum 

distance = 1 mm (0.04 in), exception "GND" = green cable.

Coil current cable termination

Insulate one core of the three-core cable at the level of the core reinforcement; you only require 

two cores for the connection.

Sensor Transmitter

mm (inch)

a = 80 (3.15)

b = 15 (0.59)
c = 17 (0.67)

d = 8 (0.31)

e = ≥ 1 (≥ 0.04)

a0008173

mm (inch)

a = 80 (3.15)

b = 50 (1.97)
c = 17 (0.67)

d = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

Sensor Transmitter
mm (inch)

a = 70 (2.76)

b = 40 (1.57)
c = 15 (0.59)

d = 8 (0.31)

a0008175

mm (inch)

a = 70 (2.76)

b = 50 (1.97)
c = 10 (0.39)

d = 8 (0.31)

m = Cable end ferrules, red, ∅ 1.0 mm (0.04"); n = Cable end ferrules, white, ∅ 0.5 mm (0.02")

A

B

GND

m
m

m

m

n

n

n
n

a
b c

d

m

ne GND
n

n

a

d bc

A

a
b

c d

m

m

m

B

a

d c
b

m

m
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3.2.3 Connecting cable connection

A0008180

A

B

C

D
E

a
b

c

Transmitter housing on connection housing, remote version

Wall-mount housing on connection housing, remote version

Sensor connection housing, remote version for Promag W, P, L

Sensor connection housing, remote version for Promag H, DN ≤ 25
Sensor connection housing, remote version for Promag H, DN ≥ 40

Ground terminals (are provided for potential equalization connection)
Coil circuit connecting cable

Signal circuit connecting cable (electrodes)

n.c. = not connected, isolated cable shields

Cable colors for terminal numbers: 

5/6 = brown

7/8 = white
4 = green

36/37 = yellow

A

C

b

D E

c b c

a

b b c

6 5

5

7

7

8 4

4

37

37

36 42

42

41

41

E1 E2 GNDE

S1 E1 E2 S2GND E S

n.c. n.c.n.c.n.c. n.c.n.c.
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3.3 Potential equalization
Perfect measurement is only ensured when the medium and the sensor have the same electrical 

potential. Most sensors have a reference electrode installed as standard, which guarantees the 

required potential connection. This usually means that the use of ground disks or other measures 

are unnecessary.

• Promag L, Promag W and Promag P

Reference electrode available as standard.

• Promag H

– No reference electrode available. There is always an electrical connection to the fluid via 

the metal process connection.

– In the case of plastic process connections, potential equalization must be ensured through 

the use of grounding rings.

Standard situation
Potential equalization takes place via the ground terminal of the transmitter when using the 

device in metal, grounded pipes.

A0004375

! Note! 

Potential equalization for other areas of application → Operating Instructions on the CD-ROM. 

bson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manu

Q-Pulse Id: VM172 05/06/2013 782 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2126 of 2457



Wiring Proline Promag 50

40 Endress+Hauser

3.4 Degree of protection
The devices meet all the requirements for IP 67.

After mounting in the field or service work, the following points have to be observed to ensure 

that IP 67 protection is retained:

• Install the measuring device in such a way that the cable entries do not point upwards.

• Do not remove the seal from the cable entry.

• Remove all unused cable entries and plug them with suitable/certified drain plugs.

• Use cable entries and drain plugs with a long-term operating temperature range in accordance 

with the temperature specified on the nameplate.

3.5 Post-connection check
• Are cables or the device damaged (visual inspection)?

• Does the supply voltage match the information on the nameplate?

• Do the cables used comply with the necessary specifications?

• Do the mounted cables have adequate strain relief and are they routed securely?

• Is the cable type route completely isolated? Without loops and crossovers?

• Only remote version:

- Is the flow sensor connected to the matching transmitter electronics?

- Is the connecting cable between sensor and transmitter connected correctly?

• Are all screw terminals firmly tightened?

• Have all the measures for grounding and potential equalization been correctly implemented?

• Are all cable entries installed, firmly tightened and correctly sealed?

• Cable routed as a "water trap" in loops?

• Are all the housing covers installed and securely tightened?

In addition, for measuring devices with fieldbus communication:
• Are all the connecting components (T-boxes, junction boxes, connectors, etc.) connected 

with each other correctly?

• Has each fieldbus segment been terminated at both ends with a bus terminator?

• Has the max. length of the fieldbus cable been observed in accordance with the specifications?

• Has the max. length of the spurs been observed in accordance with the specifications?

• Is the fieldbus cable fully shielded and correctly grounded?

A0007549 A0007550

Tighten the cable entries correctly. The cables must loop down before they enter the cable 

entries ("water trap").
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4 Hardware settings
This section only deals with the hardware settings needed for commissioning. All other settings 

(e.g. output configuration, write protection, etc.) are described in the associated Operating 

Instructions on the CD-ROM.

! Note! 

No hardware settings are needed for measuring devices with HART or FOUNDATION 

Fieldbus-type communication.

4.1 Device address
Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP/PA

The device address can be configured via:

• Miniature switches → see description below

• Local operation → see Software settings section →  ä 48

Addressing via miniature switches

# Warning! 

Risk of electric shock! Risk of damaging the electronic components!

• All the safety instructions for the measuring device must be observed and all the warnings 

heeded →  ä 34.

• Use a workspace, working environment and tools purposely designed for electrostatically 

sensitive devices.

A0007551

# Warning! 

Switch off the power supply before opening the device.

a. Loosen the cheese head screw of the securing 

clamp with an Allen key (3 mm)

b. Unscrew cover of the electronics compartment 
from the transmitter housing.

c. Loosen the securing screws of the display module 

and remove the onsite display (if present).

d. Set the position of the miniature switches on the 
I/O board using a sharp pointed object.

Installation is the reverse of the removal procedure.
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PROFIBUS

A0007552

Device address range: 0 to 126
Factory setting: 126

a. Miniature switches for device address 
Example shown:
1+16+32 = device address 49

b. Miniature switches for the address mode (method 

of addressing):

– OFF (factory setting) = software addressing via 
local operation/operating program

– ON = hardware addressing via miniature 

switches

c. Miniature switches not assigned.

161

3

322

4

643

4

1

2

b

OFF ON

11

22

43

84 a

OFF ON

c

1

3

2

4

3

4

1

2

OFF

1

2

3

4

OFF
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4.2 Terminating resistors

! Note! 

If the measuring device is used at the end of a bus segment, termination is required.

This can be performed in the measuring device by setting the terminating resistors on the 

I/O board. Generally, however, it is recommended to use an external bus terminator and not 

perform termination at the measuring device itself.

Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP

– Baudrate ≤ 1.5 MBaud → Termination can be performed at the measuring device, see 

graphic

– Baudrate > 1.5 MBaud → An external bus terminator must be used

# Warning! 

Risk of electric shock! Risk of damaging the electronic components!

• All the safety instructions for the measuring device must be observed and all the warnings 

heeded →  ä 34.

• Use a workspace, working environment and tools purposely designed for electrostatically 

sensitive devices.

A0007556

Setting the terminating switch SW1 
on the I/O board: 

ON - ON - ON - ON
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5 Commissioning

5.1 Switching on the measuring device  
On completion of the installation (successful post-installation check), wiring (successful 

post-connection check) and after making the necessary hardware settings, where applicable, the 

permitted power supply (see nameplate) can be switched on for the measuring device.

When the power supply is switched on, the measuring device performs a number of power-up 

checks and device self-checks. As this procedure progresses the following messages can appear 

on the onsite display:

The measuring device starts operating as soon as the startup procedure is complete. 

Various measured values and/or status variables appear on the display.

! Note! 

If an error occurs during startup, this is indicated by an error message.

The error messages that occur most frequently when a measuring device is commissioned are 

described in the Troubleshooting section →  ä 48.

Display examples:

PROMAG 50

START-UP

Start-up message

Æ

DEVICE SOFTWARE

V XX.XX.XX

Displays the current software

Æ

SYSTEM OK

→ OPERATION

Beginning of operation
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5.2 Operation

5.2.1 Display elements

5.2.2 Operating elements

5.2.3 Displaying error messages

A0007557

Display lines/fields

1. Main line for primary measured values

2. Additional line for additional measured 

variables/status variables

3. Current measured values 

4. Engineering units/time units

A0007559

Operating keys

1. (–) Minus key for entering, selecting

2. (+) Plus key for entering, selecting

3. Enter key for calling the function matrix, saving

When the +/– keys are pressed simultaneously (Esc):

• Exit the function matrix step-by-step:
• > 3 sec. = cancel data input and

return to the measured value display

A0007561

1. Type of error: 
P = Process error, S = System error

2. Error message type:

$ = Fault message, ! = Notice message

3. Error number

4. Duration of the last error that occurred:

Hours: Minutes: Seconds

5. Error designation
List of all error messages, see associated Operating 

Instructions on the CD-ROM

+48.25 xx/yy

+3702.6 x

1

2

3 4

Esc

E+-

1 2 3

XXXXXXXXXX
#000 00:00:05

P

3 4

2

1 5
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5.3 Navigating within the function matrix  

A0007562

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group (e.g. OPERATION)

F → Confirm selection

3. N→ Select function (e.g. LANGUAGE)

4. P → Enter code 50 (only for the first time you access the function matrix)

F → Confirm entry

P → Change function/selection (e.g. ENGLISH)

F → Confirm selection

5. Q → Return to measured value display step by step

6. Q > 3 s → Return immediately to measured value display

Esc

E+- >3s

E

+

Esc

– +

Esc

–

m

o

n

E

E

–

+

E

+–

E E E E

p

q

q r
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5.4 Calling the Commissioning Quick Setup  
All the functions needed for commissioning are called up automatically with the Quick Setup. 

The functions can be changed and adapted to the process in question.

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group QUICK SETUP

F → Confirm selection

3. QUICK SETUP COMMISSIONING function appears.

4. Intermediate step if configuration is blocked:

P → Enter the code 50 (confirm with F ) and thus enable configuration

5. P → Go to Commissioning Quick Setup

6. P → Select YES

F → Confirm selection

7. F → Start Commissioning Quick Setup

8. Configure the individual functions/settings:

– Via P-key, select option or enter number

– Via F-key, confirm entry and go to next function

– Via Q-key, return to Setup Commissioning function 

(settings already made are retained)

! Note! 

Observe the following when performing the Quick Setup:

• Configuration selection: Select the ACTUAL SETTING option

• Unit selection: This is not offered again for selection after configuring a unit

• Output selection: This is not offered again for selection after configuring an output

• Automatic configuration of the display: select YES

– Main line = Mass flow

– Additional line = Totalizer 1

– Information line = Operating/system conditions

• If asked whether additional Quick Setups should be executed: select NO

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are described in detail in the "Description of Device 

Functions" Operating Instructions. The related Operating Instructions can be found on the 

CD-ROM.

The measuring device is ready for operation on completion of the Quick Setup.
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5.5 Software settings  

5.5.1 Device address

Has to be set for measuring devices with the following communication methods:

• PROFIBUS DP/PA → device address range 0 to 126, factory setting 126

The device address can be configured via:

• Miniature switches → see Hardware settings →  ä 41

• Local operation → see description below

! Note! 

The COMMISSIONING SETUP must be executed before setting the device address.

Calling the Communication Quick Setup  

1. F → Enter the function matrix (starting with measured value display)

2. P → Select the group QUICK SETUP

F → Confirm selection

3. N → Select the QUICK SETUP COMMUNICATION function

4. Intermediate step if configuration is blocked: P → Enter the code 50  
(confirm with F ) and thus enable the configuration

5. P → Go to Communication Quick Setup

6. P → Select YES; F → confirm selection

7. F → Start Communication Quick Setup

8. Configure the individual functions/settings:

– Via P-key, select option or enter number

– Via F-key, confirm entry and go to next function

– Via Q-key, return to Setup Commissioning function 

(settings already made are retained)

All the available functions of the measuring device and their configuration options as well as 

additional Quick Setups, if available, are described in detail in the "Description of Device 

Functions" Operating Instructions. The related Operating Instructions can be found on the 

CD-ROM.

The measuring device is ready for operation on completion of the Quick Setup.

5.6 Troubleshooting
A complete description of all the error messages is provided in the Operating Instructions on the 

CD-ROM.

! Note! 

The output signals (e.g. pulse, frequency) of the measuring device must correspond to the 

higher-order controller.
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Valid as of version:

V 2.03.XX (Device software)

Description of Device Functions

Proline Promag 50
Electromagnetic Flow Measuring System

6
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1 Function matrix Promag 50

1.1 The function matrix: layout and use

The function matrix is a two-level construct: the groups form one level and the groups' functions 

the other.

The groups are the highest-level grouping of the operating options for the measuring device.

A number of functions is assigned to each group. 

You select a group in order to access the individual functions for operating and parameterizing the 

measuring device.

An overview of all the groups available is provided in the table of contents on Page 3 and in the 

graphical representation of the function matrix on Page 6. 

An overview of all the functions available is provided on Page 6, complete with page references to 

the detailed function descriptions.

The descriptions of the individual functions start on Page 7.

Example of how to parameterize a function (in this case changing the language for the UI):

1. Enter into the function matrix (F-key).

2. Select the OPERATION group.

3. Select the LANGUAGE function, change the setting from ENGLISH to DEUTSCH with OS 

and save with F (all text on the display now appears in German).

4. Exit the function matrix (ESC > 3 seconds).

A0001142

> 3 s

- + E
Esc

E

E

E

E

E E E E E
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+
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1.2 Illustration of the function matrix
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Device functions Proline Promag 50 2 Group MEASURING VALUES

Endress+Hauser 7

2 Group MEASURING VALUES

Function description MEASURING VALUES

! Note!

• The engineering unit of the measured variable displayed here can be set in the SYSTEM UNITS group, (see Page 8).

• If the fluid in the pipe flows backwards, a negative sign prefixes the flow reading on the display.

VOLUME FLOW The volume flow currently measured appears on the display.

User interface:
5-digit floating-point number, including unit and sign

(e.g. 5.5445 dm3/min; 1.4359 m3/h; –731.63 gal/d; etc.)
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3 Group SYSTEM UNITS Device functions Proline Promag 50

8 Endress+Hauser

3 Group SYSTEM UNITS

Function description SYSTEM UNITS

Use this function group to select the unit for the measured variable.

UNIT VOLUME FLOW Use this function to select the unit for displaying the volume flow.

The unit you select here is also valid for:

• Current output

• Frequency output

• Switch points (limit value for volume flow, flow direction)

• Low flow

Options: 
Metric:

Cubic centimeter → cm3/s; cm3/min; cm3/h; cm3/day

Cubic decimeter → dm3/s; dm3/min; dm3/h; dm3/day

Cubic meter → m3/s; m3/min; m3/h; m3/day

Milliliter → ml/s; ml/min; ml/h; ml/day

Liter → l/s; l/min; l/h; l/day

Hectoliter → hl/s; hl/min; hl/h; hl/day

Megaliter → Ml/s; Ml/min; Ml/h; Ml/day

US:

Cubic centimeter → cc/s; cc/min; cc/h; cc/day

Acre foot → af/s; af/min; af/h; af/day

Cubic foot → ft3/s; ft3/min; ft3/h; ft3/day

Fluid ounce → oz f/s; oz f/min; oz f/h; oz f/day

Gallon → gal/s; gal/min; gal/h; gal/day

Kilo gallon → Kgal/s; Kgal/min; Kgal/h; Kgal/day

Million gallon → Mgal/s; Mgal/min; Mgal/h; Mgal/day

Barrel (normal fluids: 31.5 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (beer: 31.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (petrochemicals: 42.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (filling tanks: 55.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Imperial:

Gallon → gal/s; gal/min; gal/h; gal/day

Mega gallon → Mgal/s; Mgal/min; Mgal/h; Mgal/day

Barrel (beer: 36.0 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Barrel (petrochemicals: 34.97 gal/bbl) → bbl/s; bbl/min; bbl/h; bbl/day

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

UNIT VOLUME Use this function to select the unit for displaying the volume.

The unit you select here is also valid for:

• Pulse weighting (e.g. m3/p)

Options: 
Metric → cm3; dm3; m3; ml; l; hl; Ml Mega

US → cc; af; ft3; oz f; gal; Kgal; Mgal; bbl (normal fluids); bbl (beer); 

bbl (petrochemicals) → bbl (filling tanks)

Imperial → gal; Mgal; bbl (beer); bbl (petrochemicals)

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The unit of the totalizers is independent of your choice here. The unit for each totalizer is 

selected separately for the totalizer in question.
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Device functions Proline Promag 50 3 Group SYSTEM UNITS

Endress+Hauser 9

UNIT  LENGTH Use this function to select the unit for displaying the length of the nominal diameter.

The unit you select here is also valid for:

• Nominal diameter of sensor (see function NOMINAL DIAMETER on Page 48)

Options:
MILLIMETER

INCH

Factory setting:
MILLIMETER (SI units: not for USA and Canada)

INCH (US units: only for USA and Canada)

FORMAT DATE/TIME Use this function to select the format for the date and the time.

The unit you select here is also valid for:

Displaying the current calibration date (function CALIBRATION DATE on Seite 52)

Options:
DD.MM.YY 24H

MM/DD/YY 12H A/P

DD.MM.YY 12H A/P

MM/DD/YY 24H

Factory setting:
DD.MM.YY 24H (SI units)

MM/DD/YY 12H A/P (US units)

Function description SYSTEM UNITS
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4 Group QUICK SETUP Device functions Proline Promag 50

10 Endress+Hauser

4 Group QUICK SETUP

! Note!

The display returns to the QUICK SETUP COMMISSION cell if you press the ESC key combination 

during interrogation.

a0005413-en

Function description QUICK SETUP

QUICK SETUP 
COMMISSION

Use this function to start the Quick Setup menu for commissioning. 

Options: 
YES

NO

Factory setting:
NO

++ +E EEsc

E+-

XXX.XXX.XX

HOME-POSITION

QS
Commission

Language

Defaults

Quick Setup

Unit
Volume flow
Measuring

Mode

Frequency Pulse

Current Output Freq.-/ Pulse Output Quit

Assign
Current

Assign
Frequency

Assign
Pulse

Current
Span
Value
20 mA
Time

Constant
Time

Constant
Failsafe
Mode

Failsafe
Mode

Failsafe
Mode

Operation
Mode

End Value
Freq.
Value
f max

Pulse
Value
Pulse
Width
Output
Signal

Output
Signal

Automatic parameterization
of the display

Quit Quick Setup
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Device functions Proline Promag 50 5 Group OPERATION

Endress+Hauser 11

5 Group OPERATION

Function description OPERATION

LANGUAGE Use this function to select the language for all texts, parameters and messages shown on 

the local display.

! Note!

The displayed options depend on the available language group shown in the LANGUAGE 

GROUP function.

Options: 
Language group WEST EU / USA:

ENGLISH

DEUTSCH

FRANCAIS

ESPANOL

ITALIANO

NEDERLANDS

PORTUGUESE

Language group EAST EU / SCAND:

ENGLISH

NORSK

SVENSKA

SUOMI

POLISH

RUSSIAN

CZECH

Language group ASIA:

ENGLISH

BAHASA INDONESIA

JAPANESE (Silbenschrift)

Factory setting:
Country-dependent (see Page 58 ff.)

! Note!

• If you press the OS keys simultaneously at startup, the language defaults to

"ENGLISH".

• You can change the language group via the configuration program FieldCare. Please 

do not hesitate to contact your Endress+Hauser sales office if you have any questions.
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5 Group OPERATION Device functions Proline Promag 50

12 Endress+Hauser

ACCESS CODE All data of the measuring system are protected against inadvertent change. Programming 

is disabled and the settings cannot be changed until a code is entered in this function. If 

you press the OS keys in any function, the measuring system automatically goes to this 

function and the prompt to enter the code appears on the display (when programming is 

disabled).

You can enable programming by entering your personal code, 

(factory setting = 50, see function PRIVATE CODE on Page 12)

User input:
max. 4-digit number: 0...9999

! Note!

• The programming levels are disabled if you do not press a key within 60 seconds 

following automatic return to the HOME position.

• You can also disable programming in this function by entering any number (other than 

the defined private code).

• The Endress+Hauser service organization can be of assistance if you mislay your 

personal code.

PRIVATE CODE Use this function to enter a personal code number for enabling programming.

User input:
0...9999 (max. 4-digit number)

Factory setting:
50

! Note!

• Programming is always enabled with the code "0".

• Programming has to be enabled before this code can be changed. 

When programming is disabled this function is not available, thus preventing others 

from accessing your personal code.

STATUS ACCESS Use this function to check the access status for the function matrix.

User interface:
ACCESS CUSTOMER (parameterization possible)

LOCKED (parameterization disabled)

ACCESS CODE 
COUNTER

Displays how often the customer code, service code or the digit "0" (code-free) has been 

entered to gain access to the function matrix.

Display:
max. 7-digit number: 0...9999999

Factory setting:
0

Function description OPERATION
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6 Group USER INTERFACE

Function description USER INTERFACE

ASSIGN LINE 1 Use this function to define which display value is assigned to the main line (top line of 

the local display) for display during normal measuring operation.

Options: 
OFF

VOLUME FLOW

VOLUME FLOW IN %

TOTALIZER 1

TOTALIZER 2

Factory setting:
VOLUME FLOW

ASSIGN LINE 2 Use this function to define which display value is assigned to the additional line

(bottom line of the local display) for display during normal measuring operation.

Options: 
OFF

VOLUME FLOW

VOLUME FLOW IN %

VOLUME FLOW BARGRAPH IN %

TOTALIZER 1

TAG NAME

OPERATING/SYSTEM CONDITION

FLOW DIRECTION

TOTALIZER 2

Factory setting:
TOTALIZER 1

100% VALUE
! Note!

This function is only available if VOLUME FLOW IN % or  VOLUME FLOW BARGRAPH 

IN % was selected in the function ASSIGN LINE 1 or ASSIGN LINE 2.

Use this function to define the flow value to be shown on the display as the 100% value.

User input:
5-digit floating-point number

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).
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FORMAT Use this function to define the maximum number of places after the decimal point 

displayed for the reading in the main line.

Options: 
XXXXX. – XXXX.X – XXX.XX – XX.XXX – X.XXXX

Factory setting:
X.XXXX

! Note!

• Note that this setting only affects the reading as it appears on the display, it has no 

influence on the accuracy of the system's calculations.

• The places after the decimal point as computed by the measuring device cannot 

always be displayed, depending on this setting and the engineering unit. In such 

instances an arrow appears on the display between the measuring value and the engi-

neering unit (e.g. 1.2 → l/h), indicating that the measuring system is computing with 

more decimal places than can be shown on the display.

DISPLAY DAMPING Use this function to enter a time constant defining how the display reacts to severely 

fluctuating flow variables, either very quickly (enter a low time constant) or with dam-

ping (enter a high time constant).

User input:
0...100 seconds

Factory setting:
3 s

! Note!

Setting the time constant to zero seconds switches off damping.

CONTRAST LCD Use this function to optimize display contrast to suit local operating conditions.

User input:
10...100%

Factory setting:
50%

Function description USER INTERFACE
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BACKLIGHT Use this function to optimize the backlight to suit local operating conditions.

User input:
0...100%

! Note!

Entering the value "0" means that the backlight is "switched off". The display then no 

longer emits any light, i.e. the display texts can no longer be read in the dark.

Factory setting:
50%

DISPLAY TEST Use this function to test the operability of the local display and its pixels.

Options: 
OFF

ON

Factory setting:

OFF

Test sequence:

1. Start the test by selecting ON.

2. All pixels of the main line and additional line are darkened for at least 0.75 seconds.

3. The main line and additional line show an "8" in each field for at least 0.75 seconds.

4. The main line and additional line show a "0" in each field for at least 0.75 seconds.

5. The main line and additional line show nothing (blank display) for at least 0.75 

seconds.

When the test completes the local display returns to its initial state and the setting 

changes to OFF.

Function description USER INTERFACE
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7 Group TOTALIZER 1/2

Function description TOTALIZER 1/2

ASSIGN TOTALIZER Use this function to assign a measured variable (volume flow) to the totalizer.

Options:
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

The totalizer is reset to "0" as soon as the selection is changed.

SUM Use this function to view the total for the totalizer measured variable aggregated since 

measuring commenced. The value can be positive or negative.

User interface:
max. 7-digit floating-point number, including sign and unit (e.g. 896,845.7 dm3)

! Note!

The totalizer response to faults is defined in the FAILSAFE MODE function 

(see Page 18).

OVERFLOW Use this function to view the overflow for the totalizer aggregated since measuring 

commenced.

Total flow quantity is represented by a floating decimal point number consisting of max. 

7 digits. You can use this function to view higher numerical values (>9 999 999) as over-

flows. The effective quantity is thus the total of OVERFLOW plus the value returned by 

the SUM function. 

Example:

Reading for 2 overflows: 2 E7 kg (= 2 000 000 dm3)

The value returned by the SUM function = 896,845.7 dm3

Effective total quantity = 2,896,845.7 dm3

Display shows: 
Integer with exponent, including sign and unit, e.g. 2 E7 dm3

UNIT TOTALIZER Use this function to define the unit for the totalizer.

Options: 
Metric → cm3; dm3; m3; ml; l; hl; Ml Mega

US → cc; af; ft3; oz f; gal; Kgal; Mgal; bbl (normal fluids); bbl (beer); 

bbl (petrochemicals); bbl (filling tanks)

Imperial → gal; Mgal; bbl (beer); bbl (petrochemicals)

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).
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TOTALIZER MODE Use this function to define how the flow components are to be totalised.

Options: 
BALANCE

Positive and negative flow components. The positive and negative flow components are 

balanced. In other words, net flow in the flow direction is registered.

FORWARD

Positive flow components only

REVERSE

Negative flow components only

Factory setting:
Totalizer 1 = BALANCE

Totalizer 2 = FORWARD

RESET TOTALIZER Use this function to reset the sum and the overflow of the totalizer to "zero" (= RESET).

Options: 
NO

YES

Factory setting:
NO

! Note!

If the device is equipped with a status input and if it is appropriately configured, totalizer 

resetting can also be triggered by a pulse.

Function description TOTALIZER 1/2
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8 Group HANDLING TOTALIZER

Function description HANDLING TOTALIZER

RESET ALL 
TOTALIZERS

Use this function to reset the totals (including all overflows) of the totalizers (1...2) to 

"zero".

Options:
NO

YES

Factory setting:
NO

! Note!

If the device has a status input and if it is appropriately configured, a reset for the totalizer 

(1...2) can also be triggered by a pulse (see the ASSIGN STATUS INPUT function on 

Page 31).

FAILSAFE MODE Use this function to define the totalizer response in case of fault.

Options: 
STOP

The totalizer is paused until the fault is rectified. 

ACTUAL VALUE

The totalizer continues to count on the basis of the current flow measuring value. The 

fault is ignored.

HOLD VALUE

The totalizer continues to count the flow that is based on the last valid flow measuring 

value (before the fault occurred).

Factory setting:
STOP
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9 Group CURRENT OUTPUT

Function description CURRENT OUTPUT

ASSIGN CURRENT OUT-
PUT

Use this function to assign a measured variable to the current output.

Options: 
OFF 

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only function shown in this group is the function

(ASSIGN CURRENT OUTPUT).
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CURRENT SPAN Use this function to define the current span. The selection specifies the operational range 

and the lower and upper signal on alarm. For the current output the option HART can be 

defined additionally.

Options:
0–20 mA

4–20 mA

4–20 mA HART

4–20 mA NAMUR

4–20 mA HART NAMUR

4–20 mA US

4–20 mA HART US

0–20 mA (25 mA)

4–20 mA (25 mA)

4–20 mA (25 mA) HART

Factory setting:
4–20 mA HART NAMUR

Current span, operational range and signal on alarm level

A0001222

a = Current span
1 = Operational range (measuring information)
2 = Lower signal on alarm level
3 = Upper signal on alarm level

! Note!

• When switching the hardware from an active (factory setting) to a passive output 

signal select a current span of 4–20 mA.

• If the measured value exceeds the measuring range a notice message is generated 

(#351...354, current span).

• In case of a fault the behaviour of the current output is according to the selected 

option in the function FAILSAFE MODE (see Page 21). Change the error category in 

the function ASSIGN SYSTEM ERROR (see Page 54) to generate a fault message 

instead of a notice message.

Function description CURRENT OUTPUT

12 3

I[mA]

a 1 2 3
0-20 mA
4-20 mA

4-20 mA NAMUR

4-20 mA US

0-20 mA (25 mA)
4-20 mA (25 mA)

0 - 20.5 mA 0 22
4 - 20.5 mA 2 22

3.8 - 20.5 mA 3.5 22.6

3.9 - 20.8 mA 3.75 22.6

0 - 24 mA 0 25
4 - 24 mA 2 25

4-20 mA HART 4 - 20.5 mA 2 22

4-20 mA HART NAMUR 3.8 - 20.5 mA 3.5 22.6

4-20 mA HART US 3.9 - 20.8 mA 3.75 22.6

4-20 mA (25 mA) HART 4 - 24 mA 2 25
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VALUE 20 mA Use this function to assign the 20 mA current a full scale value.

Positive and negative values are permissible. The required measuring range is defined by 

defining the VALUE 20 mA.

In the SYMMETRY measuring mode, (see Page 45), the value assigned applies to both 

flow directions; in the STANDARD measuring mode it applies only to the flow direction 

selected.

User input:
5-digit floating-point number, with sign

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• The value for 0 or 4 mA always corresponds to the zero flow (0 [unit]). This value is 

fixed and cannot be edited.

TIME CONSTANT Use this function to enter a time constant defining how the current output signal reacts 

to severely fluctuating measured variables, either very quickly (enter a low time constant) 

or with damping (enter a high time constant).

User input:
fixed-point number 0.01...100.00 s

Factory setting:
3.00 s

FAILSAFE MODE For safety reasons it is advisable to ensure that the current output assumes a predefined 

state in the event of a fault. The setting you select here affects only the current output. 

The failsafe mode of other outputs and the totalizers is defined in the corresponding 

function groups.

Options:
MIN. CURRENT

The current output adopts the value of the lower signal on alarm level (as defined in the 

function CURRENT SPAN).

MAX. CURRENT

The current output adopts the value of the upper signal on alarm level (as defined in the 

function CURRENT SPAN).

HOLD VALUE (not recommended)

Measuring value output is based on the last measuring value saved before the error 

occurred .

ACTUAL VALUE 

Measured value output is based on the current flow measurement.

The fault is ignored .

Factory setting:
MIN. CURRENT

ACTUAL CURRENT Use this function to view the computed actual value of the output current.

User interface:
0.00...25.00 mA

Function description CURRENT OUTPUT
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SIMULATION CURRENT Use this function to activate simulation of the current output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION CURRENT OUTPUT" notice message indicates that simulation is 

active.

• The measuring device continues to measure while simulation is in progress,

i.e. the current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

VALUE SIMULATION 
CURRENT ! Note!

This function is not available unless the function SIMULATION CURRENT is active

(= ON).

Use this function to define a selectable value (e.g. 12 mA) to be output at the current 

output. This value is used to test downstream devices and the measuring device itself.

User input:
Floating-point number: 0.00...25.00 mA

Factory setting:
0.00 mA

" Caution!

The setting is not saved if the power supply fails.

Function description CURRENT OUTPUT
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10 Group PULSE/FREQUENCY OUTPUT

Function description PULSE/FREQUENCY OUTPUT

This group is not available unless the measuring device is equipped with a pulse/frequency output.

OPERATION MODE Use this function to configure the output as a pulse output or frequency output. The 

functions available in this function group vary, depending on which option you select 

here.

Options: 
PULSE

FREQUENCY

Factory setting:
PULSE

ASSIGN FREQUENCY
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to assign a measured variable to the frequency output.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only functions shown in this function group are the functions 

ASSIGN FREQUENCY and OPERATION MODE.

END VALUE FREQ.
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to define a full scale frequency for the frequency output. 

You define the associated measured value of the measuring range in the function 

VALUE-f HIGH on Page 24.

User input:
4-digit fixed-point number 2...1250 Hz

Factory setting:
1000 Hz

Example:

• VALUE-f HIGH = 1000 l/h, end frequency = 1000 Hz: i.e. at a flow of 

1000 l/h, a frequency of 1000 Hz is output.

• VALUE-f HIGH = 3600 l/h, end frequency = 1000 Hz: i.e. at a flow of 

3600 l/h, a frequency of 1000 Hz is output.

! Note!

• In the FREQUENCY operating mode the output signal is symmetrical 

(on/off ratio = 1:1). At low frequencies the pulse duration is limited to a maximum of 

2 seconds, i.e. the on/off ratio is no longer symmetrical.

• The initial frequency is always 0 Hz. This value is fixed and cannot be edited.
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VALUE-f HIGH
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE.

Use this function to assign a value to the end value frequency.  

Positive and negative values are permissible. The required measuring range is defined by 

defining the VALUE-f HIGH. In the SYMMETRY measuring mode, (see Page 45), the 

value assigned applies to both flow directions; in the STANDARD measuring mode it 

applies only to the flow direction selected.

User input:
5-digit floating-point number

Factory setting:
Depends on nominal diameter and country, [value] / [dm3...m3 or US-gal...US-Mgal]

corresponds to the factory setting for the final value (see Page 58 ff.)

.

A0001279

➀ = Value-f min.
➁ = Value-f high

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• The value-f min. for the initial frequency always corresponds to the zero flow 

(0 [unit]). This value is fixed and cannot be edited.

Function description PULSE/FREQUENCY OUTPUT

Q

125
100

0

Freq.

➀ ➁
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OUTPUT SIGNAL
! Note!

Function is not available unless the FREQUENCY setting was selected in the

OPERATION MODE function.

For selecting the output configuration of the frequency output.

Options:
PASSIVE - POSITIVE

PASSIVE - NEGATIVE

Factory setting: PASSIVE - POSITIVE

Explanation
• PASSIVE = power is supplied to the frequency output by means of an external power 

supply.

Configuring the output signal level (POSITIVE or NEGATIVE) determines the quiescent 

behaviour (at zero flow) of the frequency output. 

The internal transistor is activated as follows:

• If POSITIVE is selected, the internal transistor is activated with a positive signal level.

• If NEGATIVE is selected, the internal transistor is activated with a negative signal 

level (0 V).

! Note!

With the passive output configuration, the output signal levels of the frequency output 

depend on the external circuit (see examples).

Example for passive output circuit (PASSIVE)
If PASSIVE is selected, the frequency output is configured as an open collector.

A0001225

m = Open collector
n = External power supply

! Note!

For continuous currents up to 25 mA (Imax = 250 mA / 20 ms).

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is 0 V.

A0004687

m = Open collector
n = Pull-up resistance
o = Transistor activation in "POSITIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from 0 V to a posi-

tive voltage level.

A0001975

(continued on next page)

Function description PULSE/FREQUENCY OUTPUT

1 5 8 37 +

-
= U = 30 V DCmax

m

n

U = 30 V DCmax+

U (V)

t

U (V)

to p

m
n

U (V)

t
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OUTPUT SIGNAL
(continued)

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-down resistance. 

In the quiescent state (at zero flow), a positive voltage level is measured via the 

pull-down resistance.

A0004689

m = Open collector
n = Pull-down resistance
o = Transistor activation in "POSITIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive

voltage level to 0 V.

A0001981

Example for output configuration PASSIVE-NEGATIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is at a posi-

tive voltage level.

A0004690

m = Open collector
n = Pull-up resistance
o = Transistor activation in "NEGATIVE" quiescent state (at zero flow)
p = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Function description PULSE/FREQUENCY OUTPUT

U = 30 V DCmax

o p

+

U (V)

t

U (V)

t

m

n

U (V)

t
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t

U (V)
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m
n

U (V)

t
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TIME CONSTANT
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to enter a time constant defining how the frequency output signal 

reacts to severely fluctuating measured variables, either very quickly (enter a low time 

constant) or with damping (enter a high time constant).

User input:
Floating-point number 0.00...100.00 s

Factory setting:
0.00 s

FAILSAFE MODE
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

For safety reasons it is advisable to ensure that the frequency output assumes a predefi-

ned state in the event of a fault. Use this function to define this state. The setting you 

select here affects only the frequency output. It has no effect on other outputs and the 

display (e.g. totalizers).

Options: 
FALLBACK VALUE

Output is 0 Hz.

FAILSAFE LEVEL

Output is the frequency specified in the FAILSAFE VALUE function.

HOLD VALUE

Measuring value output is based on the last measuring value saved before the error 

occurred.

ACTUAL VALUE

Measuring value output is based on the current flow measurement.

The fault is ignored.

Factory setting:
FALLBACK VALUE

FAILSAFE VALUE
! Note!

This function is not available unless FREQUENCY was selected in the OPERATION 

MODE function and FAILSAFE LEVEL was selected in the function FAILSAFE MODE.

Use this function to define the frequency that the measuring device should output in the 

event of a fault.

User input:
max. 4-digit number: 0...1250 Hz

Factory setting:
1250 Hz

ACTUAL FREQUENCY
! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to view the computed value of the output frequency.

User interface:
0...1250 Hz

Function description PULSE/FREQUENCY OUTPUT
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SIMULATION 
FREQUENCY ! Note!

This function is not available unless the FREQUENCY setting was selected in the 

function OPERATION MODE. 

Use this function to activate simulation of the frequency output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION FREQUENCY OUTPUT" notice message indicates that simulation 

is active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

VALUE SIMULATION 
FREQUENCY ! Note!

This function is not available unless FREQUENCY was selected in the OPERATION 

MODE function and the function VALUE SIMULATION FREQUENCY is active (= ON).

Use this function to define a selectable frequency value (e.g. 500 Hz) to be output at the 

frequency output. This value is used to test downstream devices and the measuring 

device itself. 

User input:
0...1250 Hz

Factory setting:
0 Hz

" Caution!

The setting is not saved if the power supply fails.

ASSIGN PULSE
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to assign a measured variable to the pulse output.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

! Note!

If you select OFF, the only functions shown in this function group are the functions 

ASSIGN PULSE and OPERATION MODE.

Function description PULSE/FREQUENCY OUTPUT
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PULSE VALUE
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to define the flow at which a pulse is triggered. 

These pulses can be totalled by an external totalizer and in this way the total flow since 

measuring commenced can be registered.

User input:
5-digit floating-point number, [unit]

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The appropriate unit is taken from the group SYSTEM UNITS (see Page 8).

PULSE WIDTH
! Note!

This function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

Use this function to enter the maximum pulse width of the output pulses. 

User input:
0.5...2000 ms

Factory setting:
100 ms

Pulse output is always with the pulse width (B) entered  in this function. The intervals 

(P) between the individual pulses are automatically configured. However, they must at 

least correspond to the pulse width (B = P).

A0001233-en

B = Pulse width entered (the illustration applies to positive pulses)

P= Intervals between the individual pulses

! Note!

When entering the pulse width, select a value that can still be processed by an external 

totalizer (e.g. mechanical totalizer, PLC, etc.).

" Caution!

If the pulse number or frequency resulting from the pulse value entered, (see function 

PULSE VALUE on Page 27), and from the current flowis too large to maintain the pulse 

width selected (interval P is smaller than the pulse width B entered), a system error mes-

sage (pulse memory) is generated after buffering/balancing time.

Function description PULSE/FREQUENCY OUTPUT

B=PB

PP

B B< P

t t

transistor transistor

conducting
nonconducting

conducting
nonconducting
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OUTPUT SIGNAL
! Note!

Function is not available unless the PULSE setting was selected in the OPERATION 

MODE function.

For selecting the output configuration of the pulse output.

Options:
PASSIVE - POSITIVE

PASSIVE - NEGATIVE

Factory setting: PASSIVE - POSITIVE

Explanation
• PASSIVE = power is supplied to the pulse output by means of an external power 

supply.

Configuring the output signal level (POSITIVE or NEGATIVE) determines the quiescent 

behaviour (at zero flow) of the pulse output. 

The internal transistor is activated as follows:

• If POSITIVE is selected, the internal transistor is activated with a positive signal level.

• If NEGATIVE is selected, the internal transistor is activated with a negative signal 

level (0 V).

! Note!

With the passive output configuration, the output signal levels of the pulse output 

depend on the external circuit (see examples).

Example for passive output circuit (PASSIVE)
If PASSIVE is selected, the pulse output is configured as an open collector.

A0001225

➀ = Open Collector
➁ = External power supply

! Note!

For continuous currents up to 25 mA (Imax = 250 mA / 20 ms).

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-up resistance. 

In the quiescent state (at zero flow), the output signal level at the terminals is 0 V.

A0004687

➀ = Open Collector
➁ = Pull-Up-Resistance
➂ = Transistor activation in "POSITIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from 0 V to a 

positive voltage level.

A0001975

(continued on next page)

Function description PULSE/FREQUENCY OUTPUT

1 5 8 37 +

-
= U = 30 V DCmax
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t
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OUTPUT SIGNAL
(continued)

Example for output configuration PASSIVE-POSITIVE:
Output configuration with an external pull-down resistance. In the quiescent state (at 

zero flow), a positive voltage level is measured via the pull-down resistance.

A0004689

➀ = Open Collector
➁ = Pull-Down-Resistance
➂ = Transistor activation in "POSITIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Example for output configuration PASSIVE-NEGATIVE:
Output configuration with an external pull-up resistance. In the quiescent state (at zero 

flow), the output signal level at the terminals is at a positive voltage level.

A0004690

➀ = Open Collector
➁ = Pull-Up-Resistance
➂ = Transistor activation in "NEGATIVE" quiescent state (at zero flow)
➃ = Output signal level in quiescent state (at zero flow)

In the operating status (flow present), the output signal level changes from a positive 

voltage level to 0 V.

A0001981

Function description PULSE/FREQUENCY OUTPUT
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FAILSAFE MODE
! Note!

This function is not available unless the PULSE setting was selected in the function 

OPERATION MODE.

For safety reasons it is advisable to ensure that the pulse output assumes a predefined 

state in the event of a fault. Use this function to define this state. The setting you select 

here affects only the pulse output. It has no effect on other outputs and the display 

(e.g. totalizers).

Options: 
FALLBACK VALUE

Output is 0 pulse.

ACTUAL VALUE

Measuring value output is based on the current flow measurement. The fault is ignored.

Factory setting:
FALLBACK VALUE

SIMULATION PULSE
! Note!

This function is not available unless the PULSE option was selected in the OPERATION 

MODE function. 

Use this function to activate simulation of the pulse output.

Options: 
OFF

COUNTDOWN

The pulses specified in the VALUE SIMULATION PULSE function are output.

CONTINUOUSLY

Pulses are continuously output with the pulse width specified in the PULSE WIDTH 

function. Simulation is started once the CONTINUOUSLY option is confirmed with the 

F key.

! Note!

Simulation is started by confirming the CONTINUOUSLY option with the F  key. 

The simulation can be switched off again via the SIMULATION PULSE function.

Factory setting:
OFF

! Note!

• The notice message #631 "SIM. PULSE" indicates that simulation is active.

• The on/off ratio is 1:1 for both types of simulation.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measured values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

Function description PULSE/FREQUENCY OUTPUT
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VALUE SIMULATION 
PULSE ! Note!

This function is not available unless the COUNTDOWN option was selected in the 

SIMULATION PULSE function.

Use this function to specify the number of pulses (e.g. 50) which are output during the 

simulation. This value is used to test downstream devices and the measuring device 

itself. The pulses are output with the pulse width specified in the PULSE WIDTH func-

tion. The on/off ratio is 1:1.

Simulation is started once the specified value is confirmed with the F key. The display 

remains at "0" if the specified pulses have been output.

User input:
0...10000

Factory setting:
0

! Note!

Simulation is started by confirming the simulation value with the F  key.

The simulation can be switched off again via the SIMULATION PULSE function.

" Caution!

The setting is not saved if the power supply fails.

Function description PULSE/FREQUENCY OUTPUT
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11 Group STATUS OUTPUT

Function description STATUS OUTPUT

This group is not available unless the measuring device is equipped with a status output.

ASSIGN STATUS 
OUTPUT

Use this function to assign a switching function to the status output.

Options: 
OFF

ON (operation)

FAULT MESSAGE

NOTICE MESSAGE

FAULT MESSAGE or NOTICE MESSAGE

EPD or OED (Empty Pipe Detection / Open Electrode Detection, only if active)

FLOW DIRECTION

VOLUME FLOW LIMIT VALUE

Factory setting:
FAULT MESSAGE

! Note!

• The behaviour of the status output is a normally closed behaviour, in other words the 

output is closed (transistor conductive) when normal, error-free measuring is in 

progress.

• It is very important to read and comply with the information on the switching charac-

teristics of the status output, (see Page 34).

• If you select OFF, the only function shown in this function group is the function 

ASSIGN STATUS OUTPUT.

ON-VALUE
! Note!

This function is not available unless LIMIT VALUE or FLOW DIRECTION was selected 

in the function ASSIGN STATUS OUTPUT. 

Use this function to assign a value to the switch-on point (status output pulls up). The 

value can be equal to, greater than or less than the switch-off point. Positive and negative 

values are permissible.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• Only the switch-on point is available for flow direction output (no switch-off point). If 

you enter a value not equal to the zero flow (e.g. 5 ), the difference between the zero 

flow and the value entered corresponds to half the switchover hysteresis.
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OFF-VALUE
! Note!

This function is not available unless LIMIT VALUE was selected in the function ASSIGN 

STATUS OUTPUT.

Use this function to assign a value to the switch-off point (status output drops out). The 

value can be equal to, greater than or less than the switch-on point. Positive and negative 

values are permissible.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

! Note!

• The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8).

• If SYMMETRY is selected in the function MEASURING MODE (Page 45)  and values 

with different signs are entered for the switch-on and switch-off points, the notice 

message "INPUT RANGE EXCEEDED" appears.

TIME CONSTANT Use this function to enter a time constant defining how the measuring signal reacts to 

severely fluctuating measured variables, either very quickly (enter a low time constant) 

or with damping (enter a high time constant). 

The purpose of damping, therefore, is to prevent the status output changing state conti-

nuously in response to fluctuations in flow.

User input:
fixed-point number 0.00...100.00 s

Factory setting:
0.00 s

ACTUAL STATUS 
OUTPUT

Use this function to check the current status of the status output.

User interface:
NOT CONDUCTIVE

CONDUCTIVE

SIMULATION SWITCH 
POINT

Use this function to activate simulation of the status output.

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION STATUS OUTPUT" message indicates that simulation is active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the other outputs.

" Caution!

The setting is not saved if the power supply fails.

Function description STATUS OUTPUT
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VALUE SIMULATION 
SWITCH POINT ! Note!

This function is not available unless the function SIMULATION SWITCH POINT is 

active (= ON).

Use this function to define the switching response of the status output during the simula-

tion. This value is used to test downstream devices and the measuring device itself.

Options: 
NOT CONDUCTIVE

CONDUCTIVE

Factory setting:
NOT CONDUCTIVE

" Caution!

The setting is not saved if the power supply fails.

Function description STATUS OUTPUT

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 831 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2175 of 2457



Device functions Proline Promag 50 11 Group STATUS OUTPUT

Endress+Hauser 37

11.1 Information on the response of the status output

General
If you have configured the status output for "LIMIT VALUE" or "FLOW DIRECTION", you can 

configure the requisite switch points in the functions ON-VALUE and OFF-VALUE. When the 

measured variable in question reaches these predefined values, the status output switches as shown 

in the illustrations below.

Status output configured for limit value
The status output switches as soon as the measured variable undershoots or overshoots a defined 

switch point. Application: Monitoring flow or process-related boundary conditions.

Measured variable

A0001235

A = Maximum safety → ➀ SWITCH-OFF POINT > ➁ SWITCH-ON POINT

B = Maximum safety → ➀ SWITCH-OFF POINT < ➁ SWITCH-ON POINT

C = Maximum safety → ➀ SWITCH-OFF POINT = ➁ SWITCH-ON POINT (this configuration is to avoid)

➂ = Status output switched off (not conductive)

Status output configured for flow direction
The value entered in the function SWITCH-ON POINT defines the switch point for the positive and 

negative directions of flow. If, for example, the switch point entered is = 1 m3/h, the status output 

switches off at –1 m3/h (not conductive) and switches on again at +1 m3/h (conductive). 

Set the switch point to 0 if your process calls for direct switchover (no switching hysteresis). If low 

flow cut off is used, it is advisable to set hysteresis to a value greater than or equal to the low flow 

rate.

Switch-off point / Switch-on point

A0001236

a = Status output conductive

b = Status output not conductive

t
o o

nnm

o

nm

A B C

m

-1 0 +1 a

b

-Q Q
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11.2 Switching response of the status output

Function Status
Open collector response

(transistor)

ON (operation) System in measuring mode

A0001052

conduc-

tive

A0001237

System not in measuring mode

(power supply failed)

A0001291

not 

conduc-

tive

A0001238

Fault message System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Error response of 

outputs/Inputs and totalizer

A0001291

not 

conduc-

tive

A0001238

Notice message System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Continuation of 

measuring

A0001291

not 

conduc-

tive

A0001238

Fault message
or
notice message

System OK

A0001052

conduc-

tive

A0001237

(System or process error)

Fault → Response to error

or

Note  → Continuation of 

measuring

A0001291

not 

conduc-

tive

A0001238

Empty pipe detec-
tion (EPD) /

Open electrode 
detection (OED)

Measuring tube full

A0001292

conduc-

tive

A0001237

Measuring tube partially filled / 

empty measuring tube

A0001293

not 

conduc-

tive

A0001238

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX

Esc

E+-

XXX.XXX.XX
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Flow 
direction

Forward

A0001241

conduc-

tive

A0001237

Reverse

A0001242

not 

conduc-

tive

A0001238

Limit value
Volume flow

Limit value not overshot or 

undershot

A0001243

conduc-

tive

A0001237

Limit value overshot or 

undershot

A0001244

not 

conduc-

tive

A0001238

Function Status
Open collector response

(transistor)
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12 Group STATUS INPUT

Function description STATUS INPUT

This group is not available unless the measuring device is equipped with a status input.

ASSIGN STATUS INPUT Use this function to assign a switching function to the status input.

Options: 
OFF

RESET TOTALIZER 1

POSITIVE ZERO RETURN

RESET TOTALIZER 2

RESET ALL TOTALIZERS

Factory setting:
OFF

! Note!

Positive zero return is active as long as the active level is available at the status input 

(continuous signal). All other assignments react to a change in level (pulse) at the status 

input.

ACTIVE LEVEL Use this function to define whether the assigned switch function, (see function ASSIGN 

STATUS INPUT) is released or sustained when the level is present (HIGH) or not present 

(LOW).

Options:
HIGH

LOW

Factory setting:
HIGH

MINIMUM PULSE 
WIDTH

Use this function to define a minimum pulse width which the input pulse must achieve 

in order to trigger the selected switching function.

User input:
20...100 ms

Factory setting:
50 ms

SIMULATION STATUS 
INPUT

Use this function to activate simulation of the status input, i.e. to trigger the function 

assigned to the status input, (see function ASSIGN STATUS INPUT on Page 31).

Options: 
OFF

ON

Factory setting:
OFF

! Note!

• The "SIMULATION STATUS INPUT" notice message indicates that simulation is 

active.

• The measuring device continues to measure while simulation is in progress, i.e. the 

current measuring values are output correctly via the outputs.

" Caution!

The setting is not saved if the power supply fails.
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VALUE SIMULATION 
STATUS INPUT ! Note!

This function is not available unless the function SIMULATION STATUS INPUT is active 

(= ON).

Use this function to select the level to be simulated at the status input.

Options: 
HIGH

LOW

Factory setting:
LOW

" Caution!

The setting is not saved if the power supply fails.

Function description STATUS INPUT
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13 Group COMMUNICATION

Function description COMMUNICATION

TAG NAME Use this function to enter a tag name for the measuring device. You can edit and read this 

tag name at the local display or via the HART protocol.

User input:
max. 8-character text, permitted characters are: A–Z, 0–9, +, –, punctuation marks

Factory setting:
"_ _ _ _ _ _ _ _" (no text)

TAG DESCRIPTION Use this function to enter a tag description for the measuring device. You can edit and 

read this tag description at the local display or via the HART protocol.

User input:
max. 16-character text, permitted characters are: A–Z, 0–9, +, –, punctuation marks

Factory setting:
"_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _" (No text)

BUS ADDRESS Use this function to define the address for the exchange of data with the HART protocol.

User input:
0...15

Factory setting:
0

! Note!

Addresses 1...15: a constant 4 mA current is applied.

HART PROTOCOL Use this function to display if the HART protocol is active.

User interface:
OFF = HART protocol not active

ON = HART protocol active

! Note!

The HART protocol is activated by selecting 4–20 mA HART or 4–20 mA (25 mA) HART 

in the function CURRENT SPAN (see Page 20).

MANUFACTURER ID Use this function to view the manufacturer.

User interface:
– Endress+Hauser

– 17 (≅ 11 hex) for Endress+Hauser

DEVICE ID Use this function to view the device ID in hexadecimal numerical format.

User interface:
41 (≅ 65 dez) for Promag 50

DEVICE REVISION Use this function to view the device-specific revision of the HART command interface.

User interface:
E.g.: 5
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14 Group PROCESS PARAMETER

Function description PROCESS PARAMETER

ASSIGN LOW FLOW CUT 
OFF

Use this function to assign the switch point for low flow cut off.

Options: 
OFF

VOLUME FLOW

Factory setting:
VOLUME FLOW

ON-VALUE LOW FLOW 
CUT OFF

Use this function to enter the switch-on point for low flow cut off. 

Low flow cut off is active if the value entered is not equal to 0. The sign of the flow value 

is highlighted on the display to indicate that low flow cut off is active.

User input:
5-digit floating-point number, [unit]

Factory setting:
Depends on nominal diameter and country (see Page 58 ff.).

! Note!

The appropriate unit is taken from the group SYSTEM UNITS (see Page 8).

OFF-VALUE LOW FLOW 
CUT OFF

Use this function to enter the switch-off point for low flow cut off. 

Enter the switch-off point as a positive hysteresis value from the switch-on point.

User input:
Integer 0...100%

Factory setting:
50%

A0003882

m = switch-on point , n = switch-off point

a = Low flow cut off is switched on
b = Low flow cut off is switched off (a + a ⋅ H)
H = Hysteresis value: 0 to 100%
■ = Low flow cut off active
Q = Flow

t

H

Q

m

n b

a
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EMPTY PIPE 
DETECTION (EPD)

Flow cannot be measured correctly unless the measuring tube is full. This status can be 

monitored at all times with the Empty Pipe Detection function. Use this function to 

activate Empty Pipe Detection (EPD) or Open Electrode Detection (OED).

• EPD = Empty Pipe Detection (with the help of an EPD electrode)

• OED = Open Electrode Detection (empty pipe detection with the help of the measu-

ring electrodes, if the sensor is not equipped with an EPD electrode or the orientation 

is not suitable for using EPD).

Options: 
OFF – ON SPECIAL – OED – ON STANDARD

OFF (neither EPD nor OED are active)

ON SPECIAL (only for DN <400):

Switching on the Empty Pipe Detection (EPD) for devices in remote version (transmitter 

and sensor are installed separately).

OED:

Switching on the Open Electrode Detection (OED).

ON STANDARD:

Switching on the Empty Pipe Detection (EPD) for:

– Devices in compact version (transmitter and sensor form a single mechanical unit).

– Applications where a facing and coating of the fluid on the measuring tube line and 

measuring electrode accrues.

Factory setting:
OFF

! Note!

• The options ON STANDARD and ON SPECIAL are not available unless the sensor is 

equipped with an EPD electrode.

• The default setting for the EPD/OED functions when the device is delivered is OFF. 

The functions must be activated as required.

• The devices are calibrated at the factory with water (approx. 500 μS/cm). If the con-

ductivity of certain fluids deviates from this reference, empty pipe/full pipe adjustment 

must be performed again on site (see function EPD/OED ADJUSTMENT on page 46).

• The adjustment coefficients must be valid before you can switch on the EPD or OED. 

If these coefficients are not available, the function EPD/OED ADJUSTMENT is dis-

played (see Page 44).

• If there are problems with the adjustment, the following error messages appear on the 

screen:

– ADJUSTMENT FULL = EMPTY: 

The adjustment values for empty pipe and full pipe are identical. In such instances, 

empty pipe adjustment/full pipe adjustment must be carried out again.

– ADJUSTMENT NOT OK: 

Adjustment is not possible as the fluid conductivity values are outside the permitted 

range.

(continued on next page)
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EMPTY PIPE 
DETECTION (EPD)
(continued)

Notes on empty pipe detection (EPD and OED)
• Flow cannot be measured correctly unless the measuring pipe is completely full. This 

status can be monitored at all times by means of the EPD/OED.

• An empty or partially filled pipe is a process error. A default factory setting defines that 

a fault message is issued and that this process error has an effect on the outputs.

• The EPD/OED process error can be output via the configurable status output.

• Use the function ASSIGN PROCESS ERROR to define whether a notice or fault mes-

sage should be triggered (see Page 54).

• A plausibility check of the adjustment values will only be executed by activating the 

empty pipe detection. If an empty or full pipe adjustment is performed during the 

empty pipe detection is active, the empty pipe detection has to be de- and again acti-

vated, after finishing the adjustment, to start the plausibility check.

Response to partially filled pipes
If the EPD/OED is switched on and responds to a partially filled or empty pipe, the fault 

message "EMPTY PIPE" appears on the display. If the pipe is partially empty and the 

EPD/OED is not switched on, the response can vary in identically configured systems:

• Flow reading fluctuates

• Zero flow

• Excessively high flow values

Notes on Open Electrode Detection (OED)
Open Electrode Detection (OED) functions like the Empty Pipe Detection (EPD). 

In contrast to the EPD where the measuring device must be equipped with a separate 

(optional) electrode, the OED detects partial filling by means of the two measuring elec-

trodes which are present as standard (fluid no longer covers the measuring electrodes).

Open electrode detection can also be used if:

• the sensor is not installed in the optimal position for using EPD (optimal = installed 

horizontally).

• the sensor is not equipped with an additional (optional) EPD electrode.

! Note!

• Cable connection length:

When mounting a remote version, please observe the maximum permissible cable 

length of 15 metres in order to keep the OED function.

• OED empty pipe adjustment:

To achieve the best results for the open electrode detection, it is important to have the 

electrodes surface as dry as possible (no liquid film) while the empty-pipe adjustment 

is being made.

Even during normal operation, the OED function is only secured if there is no longer 

any liquid film present on the electrodes when the measuring pipe is empty.
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EPD/OED ADJUSTMENT Use this function to activate the EPD/OED adjustment for an empty or full measuring 

tube.

! Note!

A detailed description and other helpful hints for the empty-pipe/full-pipe adjustment 

procedure can be found on Page 44.

Options: 
OFF

FULL PIPE ADJUST

EMPTY PIPE ADJUST

OED FULL ADJUST

OED EMPTY ADJUST

Factory setting:
OFF

Procedure for EPD or OED empty-pipe / full-pipe adjustment
1. Empty the piping. In case of an EPD adjustment, the wall of the measuring tube 

should be wetted with fluid for the adjustment procedure but this is not the case with 

an OED adjustment!

2. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY 

ADJUST" and press  F to confirm.

3. After empty-pipe adjustment, fill the piping with fluid.

4. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and 

press F to confirm.

5. Having completed the adjustment, select the setting "OFF" and exit the function by 

pressing F .

6. Now select the "EMPTY PIPE DETECTION" function. Switch on Empty Pipe 

Detection by selecting the following settings:

– EPD → Select ON STANDARD or ON SPECIAL and press F to confirm.

– OED → Select OED and confirm with F .

" Caution!

The adjustment coefficients must be valid before you can activate the EPD/OED func-

tion. If adjustment is incorrect the following messages might appear on the display:

– FULL = EMPTY

The adjustment values for empty pipe and full pipe are identical. In cases of this nature 

you must repeat empty-pipe or full-pipe adjustment again!

– ADJUSTMENT NOT OK

Adjustment is not possible because the fluid’s conductivity is out of range.

Function description PROCESS PARAMETER

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 841 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2185 of 2457



Device functions Proline Promag 50 14 Group PROCESS PARAMETER

Endress+Hauser 47

EPD/OED RESPONSE 
TIME ! Note!

This function is not available unless ON STANDARD, ON SPECIAL or OED was selected 

in the EMPTY PIPE DETECTION function.

Use this function to enter the time span for which the criteria for an "empty" pipe have to 

be satisfied without interruption before a notice message or fault message is generated. 

The setting defined here is used by the active empty pipe detection (EPD) or open elec-

trode detection (OED).

User input:
fixed-point number 1.0...100 s

Factory setting:
1.0 s

! Note!

OED detection time:

The recognition of open electrodes is, in contrast to the empty pipe detection (EPD), very 

slow reacting (delay at least 25 seconds) and is only activated after an aditional delay 

from the programmed response time! 

We recommend in most applications to use the empty pipe detection (EPD) which is an 

optimal solution for detecting partly filled measuring tubes.

ECC
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to activate cyclical electrode cleaning.

Options: 
OFF

ON

Factory setting:
ON (only if the optional electrode cleaning function ECC is available)

Notes on electrode cleaning (ECC)
Conductive deposits on the electrodes and on the walls of the measuring tube (e.g. mag-

netite) can falsify measurement values. The Electrode Cleaning Circuitry (ECC) was 

developed to prevent such conductive deposits accreting in the vicinity of the electrodes.

ECC functions as described above for all available electrode materials except tantalum. If 

tantalum is used as the electrode material, the ECC protects the electrode surface only 

against oxidation.

" Caution!

If the ECC is switched off for a prolonged period in applications with conductive depo-

sits, a layer forms inside the measuring tube and this can falsify measurement values. If 

the layer is allowed to accrete beyond a certain level, it might no longer be possible to 

remove it by switching on the ECC. If this happens the measuring tube must be cleaned 

and the layer removed.

ECC DURATION
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the electrode cleaning duration.

User input:
fixed-point number 0.01...30.0 s

Factory setting:
2.0 s
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ECC RECOVERY TIME
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the recovery time for which the last flow value measured 

prior to cleaning is retained. A recovery time is necessary as the signal outputs can fluctu-

ate after electrode cleaning on account of electrochemical interference voltages.

User input:
max. 3-digit number: 1... 600 s

Factory setting:
5 s

" Caution!

The last value measured prior to cleaning is output for the duration of the recovery time 

(max. 600 s). This in turn means that the measuring system does not register changes in 

flow, e.g. stoppage, during this time span.

ECC CLEANING CYCLE
! Note!

This function is not available unless the measuring device is equipped with the optional 

electrode cleaning function (ECC).

Use this function to specify the cleaning cycle for electrode cleaning.

User input:
Integer: 30...10080 min

Factory setting:
40 min
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15 Group SYSTEM PARAMETERS

Function description SYSTEM PARAMETERS

INSTALLATION 
DIRECTION SENSOR

Use this function to reverse the sign of the flow quantity, if necessary.

Options: 
NORMAL (flow as indicated by the arrow)

INVERSE (flow opposite to direction indicated by the arrow)

Factory setting:
NORMAL

! Note!

Ascertain the actual direction of fluid flow with reference to the direction indicated by 

the arrow on the sensor (nameplate).

MEASURING MODE Use this function to select the measuring mode for all outputs.

Options: 
STANDARD

SYMMETRY

Factory setting:
STANDARD

The responses of the individual outputs in each of the measuring modes are described in 

detail on the following pages:

Current output and frequency output
STANDARD

Only the flow components for the selected flow direction are totalled, (positive or nega-

tive full scale value ➁ = flow direction). Flow components in the opposite direction are 

not taken into account (suppression).

Example for current output:

A0001248

SYMMETRY

The output signals of the current and frequency outputs are independent of the direction 

of flow (absolute amount of the measured variable).

The "VALUE 20 mA" or "VALUE-f HIGH" ➂ (e.g. backflow) corresponds to the mirrored 

VALUE 20 mA or VALUE-f HIGH ➁ (e.g. flow).

Positive and negative flow components are taken into account.

Example for current output:

A0001249

! Note!

The direction of flow can be output via the configurable status output.

(continued on next page)
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MEASURING MODE
(continued)

Pulse output
STANDARD

Only positive flow components are totalled. Negative components are not taken into 

account.

SYMMETRY

Positive and negative flow components are taken into account.

! Note!

The direction of flow can be output via the configurable status output.

Status output

! Note!

The information is only applicable if LIMIT VALUE was selected in the function ASSIGN 

STATUS OUTPUT.

STANDARD

The status output signal switches at the defined switch points.

SYMMETRY

The status output signal switches at the defined switch points, irrespective of the sign. In 

other words, if you define a switch point with a positive sign, the status output signal 

switches as soon as the value is reached in the negative direction (negative sign), (see 

illustration).

Example for the SYMMETRY measuring mode:

Switch-on point: Q = 4

Switch-off point: Q = 10

➀ = Status output switched on (conductive)

➁ = Status output switched off (not conductive)

A0001247

POSITIVE ZERO RETURN Use this function to interrupt evaluation of measured variables. 

This is necessary when a piping system is being cleaned, for example.

This setting acts on all function and outputs of the measuring device.

Options: 
OFF

ON → Signal output is set to the "ZERO FLOW" value.

Factory setting:
OFF

Function description SYSTEM PARAMETERS
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SYSTEM DAMPING Use this function to set the filter depth of the digital filter. 

This reduces the sensitivity of the measuring signal to interference peaks (e.g. high solids 

content, gas bubbles in the fluid, etc.). The system reaction time decreases with an 

increasing filter setting.

User input:
0...15

Factory setting:
9

! Note!

The system damping acts on all functions and outputs of the measuring device.

INTEGRATION TIME Use this function to set the integration time.

Under normal circumstances it is not necessary to change the factory settings.

User input:
3.3...65 ms

Factory setting:
20 ms at 50 Hz → mains frequency (e.g. Europe)

16.7 ms at 60 Hz → mains frequency (e.g. USA)

" Caution!

The integration time must not be selected with a greater value than the measuring period 

(see Page 53).

! Note!

The integration time defines the duration of internal totaling of the induced voltage in the 

fluid (measured by the measuring electrode), i.e. the time in which the measuring device 

records the true flow (afterwards the magnetic field for the next integration is created 

from the opposite pole).
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16 Group SENSOR DATA

Function description SENSOR DATA

All sensor data (calibration factors, zero point and nominal diameter etc.) are set at the factory and saved on the S-DAT 

sensor memory chip. 

" Caution!

Under normal circumstances you should not change the following parameter settings, because changes affect numerous 

functions of the entire measuring facility in general and the accuracy of the measuring system in particular. For this 

reason, the functions described below cannot be changed even when you enter your personal code.

Contact the Endress+Hauser service organization if you have any questions about these functions.

CALIBRATION DATE Use this function to view the current calibration date and time for the sensor.

User interface:
Calibration date and time

Factory setting:
Calibration date and time of the current calibration.

! Note!

The calibration date and time format is defined in the FORMAT DATE TIME function,   
→  Page 9.

K-FACTOR Use this function to display the current calibration factor for the sensor. The calibration 

factor is determined and set at the factory.

User interface:
5-digit fixed-point number: 0.5000...2.0000

Factory setting:
Depends on nominal diameter and calibration

! Note!

This value is also provided on the sensor nameplate.

ZERO POINT This function shows the current zero-point correction value for the sensor. 

Zero-point correction is determined and set at the factory.

User interface:
max. 4-digit number: –1000...+1000

Factory setting:
Depends on nominal diameter and calibration

! Note!

This value is also provided on the sensor nameplate.

NOMINAL DIAMETER This function shows the nominal diameter for the sensor. The nominal diameter depends 

on the size of the sensor and is set at the factory.

User interface:
2...2000 mm or 1/12...78"

Factory setting:
Depends on the size of the sensor

! Note!

This value is also provided on the sensor nameplate.
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MEASURING PERIOD Use this function to set the time for a full measuring period.

The duration of the measuring period is calculated from the rise time of the magnetic 

field, the brief recovery time, the integration time (which can be set) and the empty pipe 

detection time. 

User input:
0.0...1000 ms

Factory setting:
Depends on nominal diameter

! Note!

The system checks the time entered and sets the measuring period which is actually used 

internally to a plausible value. If you enter 0 ms, the system automatically computes the 

shortest time.

OVERVOLTAGE TIME Use this function to specify the time in which overvoltage is applied to the coil circuit in 

order to build up the magnetic field as fast as possible. 

The overvoltage time is adjusted automatically while measuring is in progress. The 

overvoltage time depends on the sensor type and the nominal diameter and is set at the 

factory. 

User interface:
4-digit floating-point number: 0.0...100.0 ms

Factory setting:
Depends on nominal diameter

EPD ELECTRODE Use this function to check whether the sensor is equipped with an EPD electrode.

User interface:
YES

NO

Factory setting:
YES → Electrode fitted as standard

POLARITY ECC Use this function to display the actual current polarity for optional electrode cleaning 

(ECC). Electrode cleaning uses either a positive or negative current, depending on the 

electrode material.

The measuring device automatically selects the correct polarity on the basis of the 

electrode-material data stored in the S-DAT. 

User interface:
POSITIVE → for electrodes made of: 1.4435, Hastelloy C, platinum, titanium

NEGATIVE → for electrodes made of: tantalum

" Caution!

If the incorrect current is applied to the electrodes, the electrode material is destroyed.
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17 Group SUPERVISION

Function description SUPERVISION

CURRENT SYSTEM
CONDITION

Use this function to check the present system status.

User interface:
"SYSTEM OK" or the fault / notice message with the highest priority.

PREVIOUS SYSTEM 
CONDITIONS

Use this function to view the fifteen most recent fault and notice messages since 

measuring last started.

User interface:
The last 15 fault/notice messages appear on the display

ASSIGN SYSTEM ERROR Use this function to view all system errors and the associated error categories (fault 

message or notice message). By selecting a certain system error, its error category can be 

changed in the subsequent function ERROR CATEGORY.

Options:
CANCEL

List of system errors

! Note!

• You can exit this function as follows: select "CANCEL" and confirm with F .

• A list of possible system errors is provided in the Operating Instructions Promag 50, 

BA 046D/06/en

ERROR CATEGORY
! Note!

This function is only available if a system error has been selected in the function ASSIGN 

SYSTEM ERROR.

Use this function to define whether a system error triggers a notice message or a fault 

message. If you select FAULT MESSAGES, all outputs respond to an error in accordance 

with their defined error response patterns.

Options: 
NOTICE MESSAGES (display only)

FAULT MESSAGES (outputs and display)

! Note!

Press the F key twice to call up the ASSIGN SYSTEM ERROR function.

ASSIGN PROCESS 
ERROR

Use this function to view all process errors and the associated error categories (fault mes-

sage or notice message). By selecting an individual process error, its error category can be 

changed in the subsequent function ERROR CATEGORY.

Options:
CANCEL

List of process errors

! Note!

• You can exit this function as follows: select "CANCEL" and confirm with F .

• A list of possible process errors is provided in the Operating Instructions Promag 50, 

BA 046D/06/en
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ERROR CATEGORY
! Note!

This function is only available if a process error has been selected in the function ASSIGN 

PROCESS ERROR.

Use this function to define whether a process error triggers a notice message or a fault 

message. If you select FAULT MESSAGES, all outputs respond to an error in accordance 

with their defined error response patterns.

Options: 
NOTICE MESSAGES (display only)

FAULT MESSAGES (outputs and display)

! Note!

Press the F key twice to call up the ASSIGN PROCESS ERROR function.

ALARM DELAY Use this function to define a time span in which the criteria for an error have to be 

satisfied without interruption before an error or notice message is generated.

Depending on the setting and the type of error, this suppression acts on:

• Display

• Status output

• Current output

• Frequency output

User input:
0...100 s (in steps of one second)

Factory setting:
0 s

" Caution!

If this function is activated error and notice messages are delayed by the time correspon-

ding to the setting before being forwarded to the higher-order controller (process control-

ler, etc.). It is therefore imperative to check in advance in order to make sure whether a 

delay of this nature could affect the safety requirements of the process.

If error and notice messages cannot be suppressed, a value of 0 seconds must be entered 

here.

SYSTEM RESET Use this function to perform a reset of the measuring system.

Options: 
NO

RESTART SYSTEM (restart without interrupting power supply)

Factory setting:
NO

OPERATION HOURS The hours of operation of the device appear on the display.

Display:
Depends on the number of hours of operation elapsed:

Hours of operation < 10 hours → display format = 0:00:00 (hr:min:sec)

Hours of operation 10...10,000 hours → display format = 0000:00 (hr:min)

Hours of operation > 10,000 hours → display format = 000000 (hr)

PERMANENT STORAGE This function indicates whether permanent storage of all parameters in the EEPROM has 

been switched on or off.

Display:
0 = OFF

1 = ON

Factory setting:
ON
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18 Group SIMULATION SYSTEM

Function description SIMULATION SYSTEM

SIMULATION FAILSAFE 
MODE

Use this function to set all inputs, outputs and the totalizer to their defined failsafe 

modes, in order to check whether they respond correctly. During this time, the words 

"SIMULATION FAILSAFE MODE" appear on the display.

Options: 
ON

OFF

Factory setting:
OFF

SIMULATION 
MEASURED VARIABLE

Use this function to set all inputs, outputs and the totalizer to their defined flow-response 

modes, in order to check whether they respond correctly. During this time, the words 

"SIMULATION MEASURAND" appear on the display.

Options: 
OFF

VOLUME FLOW

Factory setting:
OFF

" Caution!

• The measuring device cannot be used for measuring while this simulation is in 

progress.

• The setting is not saved if the power supply fails.

VALUE SIMULATION 
MEASURED VARIABLE ! Note!

This function is not available unless the SIMULATION MEASURED VARIABLE function 

is active (= VOLUME FLOW).

Use this function to specify a selectable value (e.g. 12 m3/s).

This value is used to test downstream devices and the measuring device itself.

User input:
5-digit floating-point number, [unit]

Factory setting:
0 [unit]

" Caution!

The setting is not saved if the power supply fails.

! Note!

The appropriate unit is taken from the group SYSTEM UNITS, (see Page 8)
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19 Group SENSOR VERSION

20 Group AMPLIFIER VERSION

Function description SENSOR VERSION

SERIAL NUMBER Use this function to view the serial number of the sensor.

SENSOR TYPE Use this function to view the sensor type.

HARDWARE REVISION 
NUMBER SENSOR

Use this function to view the hardware revision number of the sensor.

SOFTWARE REVISION 
NUMBER 
S-DAT

Use this function to view the software revision number of the software used to create the 

content of the S-DAT

Function description AMPLIFIER VERSION

DEVICE SOFTWARE Displays the current device software version.

SOFTWARE 
REVISION NUMBER 
AMPLIFIER

Use this function to view the software revision number of the amplifier.

LANGUAGE GROUP Use this function to view the language group.

The following language groups can be ordered: WEST EU / USA, EAST EU / SCAND., 

ASIA.

Display:
available language group

! Note!

• The language options of the available language group are displayed in the LANGUAGE 

function.

• You can change the language group via the configuration software FieldCare. Please 

do not hesitate to contact your Endress+Hauser sales office if you have any questions.

I/O MODULE TYPE Use this function to view the configuration of the I/O module complete with terminal 

numbers.

SOFTWARE 
REVISION NUMBER 
I/O MODULE

Use this function to view the software revision number of the I/O module.
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21 Factory settings

21.1 SI units (not for USA and Canada)

Low flow, full scale value, pulse value, totalizer

Nominal diameter Low flow Full scale value Pulse value Totalizer

[mm] [inch] (approx. v = 0.04 m/s) (approx. v = 2.5 m/s)
(approx. 2 pulses/s at v = 

2.5 m/s)

2 1/12" 0.01 dm3/min 0.5 dm3/min 0.005 dm3 dm3

4 5/32" 0.05 dm3/min 2 dm3/min 0.025 dm3 dm3

8 5/16" 0.1 dm3/min 8 dm3/min 0.10 dm3 dm3

15 1/2" 0.5 dm3/min 25 dm3/min 0.20 dm3 dm3

25 1" 1 dm3/min 75 dm3/min 0.50 dm3 dm3

32 1 1/4" 2 dm3/min 125 dm3/min 1.00 dm3 dm3

40 1 1/2" 3 dm3/min 200 dm3/min 1.50 dm3 dm3

50 2" 5 dm3/min 300 dm3/min 2.50 dm3 dm3

65 2 1/2" 8 dm3/min 500 dm3/min 5.00 dm3 dm3

80 3" 12 dm3/min 750 dm3/min 5.00 dm3 dm3

100 4" 20 dm3/min 1200 dm3/min 10.00 dm3 dm3

125 5" 30 dm3/min 1850 dm3/min 15.00 dm3 dm3

150 6" 2.5 m3/h 150 m3/h 0.025 m3 m3

200 8" 5.0 m3/h 300 m3/h 0.05 m3 m3

250 10" 7.5 m3/h 500 m3/h 0.05 m3 m3

300 12" 10 m3/h 750 m3/h 0.10 m3 m3

350 14" 15 m3/h 1000 m3/h 0.10 m3 m3

400 16" 20 m3/h 1200 m3/h 0.15 m3 m3

450 18" 25 m3/h 1500 m3/h 0.25 m3 m3

500 20" 30 m3/h 2000 m3/h 0.25 m3 m3

600 24" 40 m3/h 2500 m3/h 0.30 m3 m3

700 28" 50 m3/h 3500 m3/h 0.50 m3 m3

– 30" 60 m3/h 4000 m3/h 0.50 m3 m3

800 32" 75 m3/h 4500 m3/h 0.75 m3 m3

900 36" 100 m3/h 6000 m3/h 0.75 m3 m3

1000 40" 125 m3/h 7000 m3/h 1.00 m3 m3

– 42" 125 m3/h 8000 m3/h 1.00 m3 m3

1200 48" 150 m3/h 10000 m3/h 1.50 m3 m3

– 54" 200 m3/h 13000 m3/h 1.50 m3 m3

1400 – 225 m3/h 14000 m3/h 2.00 m3 m3

– 60" 250 m3/h 16000 m3/h 2.00 m3 m3

1600 – 300 m3/h 18000 m3/h 2.50 m3 m3

– 66" 325 m3/h 20500 m3/h 2.50 m3 m3

1800 72" 350 m3/h 23000 m3/h 3.00 m3 m3

– 78" 450 m3/h 28500 m3/h 3.50 m3 m3

2000 – 450 m3/h 28500 m3/h 3.50 m3 m3
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Language

Length

Country Language

Australia English

Austria Deutsch

Belgium English

Czech Republic Czech

Denmark English

England English

Finland Suomi

France Francais

Germany Deutsch

Hong Kong English

Hungary English

India English

Indonesia Bahasa Indonesia

Instruments International English

Italy Italiano

Japan Japanese

Malaysia English

Netherlands Nederlands

Norway Norsk

Poland Polish

Portugal Portuguese

Russia Russian

Singapore English

South Africa English

Spain Espanol

Sweden Svenska

Switzerland Deutsch

Thailand English

Unit

Length mm
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21.2 US units (only for USA and Canada)

Low flow, full scale value, pulse value, totalizer

Language, length

Nominal diameter Low flow Full scale value Pulse value Totalizer

[inch] [mm] (approx. v = 0.04 m/s) (approx. v = 2.5 m/s)
(approx. 2 pulses/s 

at v = 2.5 m/s)

1/12" 2 0.002 gal/min 0.1 gal/min 0.001 gal gal

5/32" 4 0.008 gal/min 0.5 gal/min 0.005 gal gal

5/16" 8 0.025 gal/min 2 gal/min 0.02 gal gal

1/2" 15 0.10 gal/min 6 gal/min 0.05 gal gal

1" 25 0.25 gal/min 18 gal/min 0.20 gal gal

1 1/4" 32 0.50 gal/min 30 gal/min 0.20 gal gal

1 1/2" 40 0.75 gal/min 50 gal/min 0.50 gal gal

2" 50 1.25 gal/min 75 gal/min 0.50 gal gal

2 1/2" 65 2.0 gal/min 130 gal/min 1 gal gal

3" 80 2.5 gal/min 200 gal/min 2 gal gal

4" 100 4.0 gal/min 300 gal/min 2 gal gal

5" 125 7.0 gal/min 450 gal/min 5 gal gal

6" 150 12 gal/min 600 gal/min 5 gal gal

8" 200 15 gal/min 1200 gal/min 10 gal gal

10" 250 30 gal/min 1500 gal/min 15 gal gal

12" 300 45 gal/min 2400 gal/min 25 gal gal

14" 350 60 gal/min 3600 gal/min 30 gal gal

16" 400 60 gal/min 4800 gal/min 50 gal gal

18" 450 90 gal/min 6000 gal/min 50 gal gal

20" 500 120 gal/min 7500 gal/min 75 gal gal

24" 600 180 gal/min 10500 gal/min 100 gal gal

28" 700 210 gal/min 13500 gal/min 125 gal gal

30" – 270 gal/min 16500 gal/min 150 gal gal

32" 800 300 gal/min 19500 gal/min 200 gal gal

36" 900 360 gal/min 24000 gal/min 225 gal gal

40" 1000 480 gal/min 30000 gal/min 250 gal gal

42" – 600 gal/min 33000 gal/min 250 gal gal

48" 1200 600 gal/min 42000 gal/min 400 gal gal

54" – 1.3 Mgal/d 75 Mgal/d 0.0005 Mgal Mgal

– 1400 1.3 Mgal/d 85 Mgal/d 0.0005 Mgal Mgal

60" – 1.3 Mgal/d 95 Mgal/d 0.0005 Mgal Mgal

– 1600 1.7 Mgal/d 110 Mgal/d 0.0008 Mgal Mgal

66" – 2.2 Mgal/d 120 Mgal/d 0.0008 Mgal Mgal

72" 1800 2.6 Mgal/d 140 Mgal/d 0.0008 Mgal Mgal

78" – 3.0 Mgal/d 175 Mgal/d 0.001 Mgal Mgal

– 2000 3.0 Mgal/d 175 Mgal/d 0.001 Mgal Mgal

Unit

Language English

Length inch
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22 Index of key words

Numerics
100% Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

A
Access code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Active level (status input) . . . . . . . . . . . . . . . . . . . . . . . . .  40

Actual

Current  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Frequency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Status output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

Alarm delay (notice or fault messages)  . . . . . . . . . . . . . . .  55

Assign

Current output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Display line 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Display line 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Frequency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23

Low flow cut off . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Process error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

Pulse  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Status input  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Status output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34

System error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

Totalizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

B
Bus address  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

C
Code

Access code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Counter (Unlocking) . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Private code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Commissioning Quick Setup . . . . . . . . . . . . . . . . . . . . . . .  10

Contrast LCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Current span  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

D
Device ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

Device Revision  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

Device software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Display

Backlight  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Contrast LCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Damping  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

E
ECC (electrode cleaning)  . . . . . . . . . . . . . . . . . . . . . . . . .  47

Cleaning cycle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48

Duration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47

Polarity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Recovery time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48

Empty Pipe Detection (EPD/OED)

EPD electrode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

EPD/OED adjustment  . . . . . . . . . . . . . . . . . . . . . . . .  46

General information  . . . . . . . . . . . . . . . . . . . . . . . . . .  44

Response time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47

Switching on/off EPD/OED  . . . . . . . . . . . . . . . . . . . .  44

End value frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23

Error category

Process error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55

System error  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

F
Factory settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58

Failsafe mode

Current output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Frequency output  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Pulse output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Totalizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

Flow damping (system damping) . . . . . . . . . . . . . . . . . . . .  51

Format (display)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

Frequency (High value) . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Function matrix

Layout and use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5

Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

G
Group

Amplifier version . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Communication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

Current output  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19

Handling totalizer  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

Measuring values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

Operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

Process parameter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Pulse/frequency output . . . . . . . . . . . . . . . . . . . . . . . .  23

Quick Setup  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

Sensor data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Sensor version . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Simulation system . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56

Status input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Status output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34

Supervision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

System parameters  . . . . . . . . . . . . . . . . . . . . . . . . . . .  49

System units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

Totalizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

User interface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

H
Hardware revision number (sensor) . . . . . . . . . . . . . . . . . .  57

HART Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

I
I/O module type (input/output type)  . . . . . . . . . . . . . . . .  57

Installation direction sensor  . . . . . . . . . . . . . . . . . . . . . . .  49

Integration time  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51

K
K-Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

L
Language

Factory settings . . . . . . . . . . . . . . . . . . . . . . . . . .  59,  60

Language group (display) . . . . . . . . . . . . . . . . . . . . . . .  57

Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
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Low flow cut off

Off value  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

On value  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

M
Manufacturer ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

Measuring mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49

Measuring period  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Minimum pulse width . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

N
Nominal diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

O
OED (Open electrode detection)

see Empty Pipe Detection . . . . . . . . . . . . . . . . . . . . . .  44

Off value

Low flow cut off  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Status output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

On value

Low flow cut off  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

Status output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34

Operation hours  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55

Operation mode (pulse/frequency output) . . . . . . . . . . . .  23

Output signal

Frequency output . . . . . . . . . . . . . . . . . . . . . . . . .  25,  26

Pulse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,  31

Overflow (totalizer) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Overvoltage time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

P
Permanent storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55

Polarity ECC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Positive zero return . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50

Previous system conditions  . . . . . . . . . . . . . . . . . . . . . . .  54

Pulse value  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Pulse width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

Q
Quick Setup commissioning . . . . . . . . . . . . . . . . . . . . . . .  10

R
Reset

All totalizers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55

Totalizer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

S
Sensor

Installation direction  . . . . . . . . . . . . . . . . . . . . . . . . .  49

K-Factor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Measuring period . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Overvoltage time . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53

Sensor type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Serial number  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Zero point  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Simulation

Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Failsafe mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56

Frequency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

Measured variable  . . . . . . . . . . . . . . . . . . . . . . . . . . .  56

Pulses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Status input  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Switch point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35

Software revision number

Amplifier  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Device Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

I/O Module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

S-DAT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

Status access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

Status output

Flow direction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

Limit value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

Switching response . . . . . . . . . . . . . . . . . . . . . . . . . . .  38

Storage

permanent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55

Sum (totalizer) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
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1 Safety instructions

1.1 Designated use

The measuring device described in this Operating Manual is to be used only for measuring the flow 

rate of conductive fluids in closed pipes.

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most liquids 

can be measured as of a minimum conductivity of 5 S/cm.

Examples:

• Acids, alkalis,

• Drinking water, wastewater, sewage sludge,

• Milk, beer, wine, mineral water, etc.

Resulting from incorrect use or from use other than that designated the operational safety of the 

measuring devices can be suspended. The manufacturer accepts no liability for damages being 

produced from this.

1.2 Installation, commissioning and operation

Please note the following:

• Installation, connection to the electricity supply, commissioning and maintenance of the device 

must be carried out by trained, qualified specialists authorized to perform such work by the 

facility's owner-operator. The specialist must have read and understood this Operating Manual 

and must follow the instructions it contains.

• The device must be operated by persons authorized and trained by the facility's owner-operator. 

Strict compliance with the instructions in the Operating Manual is mandatory.

• With regard to special fluids, including fluids used for cleaning, Endress+Hauser will be happy to 

assist in clarifying the corrosion-resistant properties of wetted materials. 

However, minor changes in temperature, concentration or in the degree of contamination in the 

process may result in variations in corrosion resistance. For this reason, Endress+Hauser does not 

accept any responsibility with regard to the corrosion resistance of wetted materials in a specific 

application. 

The user is responsible for the choice of suitable wetted materials in the process.

• If welding work is performed on the piping system, do not ground the welding appliance through 

the Promag flowmeter.

• The installer must ensure that the measuring system is correctly wired in accordance with the 

wiring diagrams. The transmitter must be grounded apart from when special protective measures 

are taken (e.g. galvanically isolated SELV or PELV power supply)

• Invariably, local regulations governing the opening and repair of electrical devices apply.

1.3 Operational safety

Please note the following:

• Measuring systems for use in hazardous environments are accompanied by separate Ex 

documentation, which is an integral part of this Operating Manual. Strict compliance with the 

installation instructions and ratings as stated in this supplementary

documentation is mandatory. The symbol on the front of this Ex documentation indicates the 

approval and the certification body (e.g. 0 Europe, 2 USA, 1 Canada).

• The measuring device complies with the general safety requirements in accordance with 

EN 61010-1, the EMC requirements of IEC/EN 61326 and NAMUR Recommendations NE 21 

and NE 43. 

• Depending on the application, the seals of the process connections of the Promag H sensor require 

periodic replacement.
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• When hot fluid passes through the measuring tube, the surface temperature of the housing 

increases. In the case of the sensor, in particular, users should expect temperatures that can be 

close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 

measures to prevent burning or scalding.

• The manufacturer reserves the right to modify technical data without prior notice. Your 

Endress+Hauser distributor will supply you with current information and updates to these 

Operating Instructions.

1.4 Return

• Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused 

through plastic.

• Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be 

charged to the owner-operator.

1.5 Notes on safety conventions and icons

The devices are designed to meet state-of-the-art safety requirements, have been tested, and left the 

factory in a condition in which they are safe to operate. The devices comply with the applicable 

standards and regulations in accordance with EN 61010-1 "Safety requirements for electrical 

equipment for measurement, control and laboratory use".

The devices can, however, be a source of danger if used incorrectly or for anything other than the 

designated use. Consequently, always pay particular attention to the safety instructions indicated in 

this Operating Manual by the following icons:

# Warning! 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 

or a safety hazard. Comply strictly with the instructions and proceed with care.

" Caution! 

"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 

operation or destruction of the device. Comply strictly with the instructions.

! Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 

effect on operation or trigger an unexpected response on the part of the device.
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2 Identification

2.1 Device designation

The flow measuring system consists of the following components:

• Promag 50 transmitter

• Promag D, Promag L, Promag W, Promag P or Promag H sensor

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote 
version they are installed separately.

2.1.1 Nameplate of the transmitter

A0005412

Fig. 1: Nameplate specifications for the "Promag 50" transmitter (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits.

2 Power supply, frequency, power consumption
3 Additional information:

EPD/MSÜ: with Empty Pipe Detection
ECC: with electrode cleaning 

4 Outputs available:
I-OUT (HART): with current output (HART)
f-OUT (HART): with frequency output
STATUS-IN: with status input (power supply)

5 Reserved for information on special products
6 Observe device documentation
7 Reserved for additional information on device version (approvals, certificates)
8 Permitted ambient temperature range
9 Degree of protection

Promag 50

-20°C (-4°F) <Tamb<+60°C (+140°F)

IP67 / NEMA/Type 4XOrder Code:
Ser.No.:
TAG No.:

50PXX-XXXXXXXXXXXX
12345678901
ABCDEFGHJKLMNPQRST

20-55VAC/16-62VDC
50-60Hz

I-OUT (HART), f-OUT

15VA/W

i

EPD / MSÜ

STATUS-IN

2

3

4

5

98

1

N12895

ECC

6

7
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2.1.2 Nameplate of the sensor

A0004374

Fig. 2: Nameplate specifications for the "Promag" sensor (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits.

2 Calibration factor with zero point
3 Nominal diameter / Pressure rating
4 Fluid temperature range 
5 Materials: lining/measuring electrodes
6 Reserved for information on special products
7 Permitted ambient temperature range
8 Observe device documentation
9 Reserved for additional information on device version (approvals, certificates)
10 Calibration tolerance
11 Additional information (examples):

– EPD/MSÜ: with Empty Pipe Detection electrode
– R/B: with reference electrode

12 Degree of protection
13 Flow direction

-20°C (-4°F)<Tamb<+60°C (+140°F) NEMA/Type4X

50PXX-XXXXXXXXXXXX

1.0000/0000

–10 ...150°C/+14 ...300°F°C °F
PFA

12345678901 RY
ABCDEFGHJKLMNPQRST

DN100 DIN EN PN40/ pnom =PS= 40bar

EPD/MSÜ, R/B

TM:

Order Code:

Materials:

K-factor:

Ser.No.:
TAG No.:

PROMAG P

1
2
3

7

13

12

1.4435/316LElectrodes:

0.2% CAL

4

5

6

10

11

i

9

8

IP67

2007

N12895
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2.1.3 Nameplate, connections

A0000963

Fig. 3: Nameplate specifications for transmitter (example)

1 Serial number
2 Possible configuration of current output
3 Possible configuration of relay contacts
4 Terminal assignment, cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L– for DC

5 Signals present at inputs and outputs, possible configuration and terminal assignment (20 to 27),
see also "Electrical values of inputs/outputs"

6 Version of device software currently installed
7 Installed communication type, e.g.: HART, PROFIBUS PA, etc.
8 Information on current communication software (Device Revision and Device Description), e.g.:

Dev. 01 / DD 01 for HART
9 Date of installation
10 Current updates to data specified in points 6 to 9

2.2 Certificates and approvals

The devices are designed to meet state-of-the-art safety requirements in accordance with sound 

engineering practice. They have been tested and left the factory in a condition in which they are 

safe to operate. 

The devices comply with the applicable standards and regulations in accordance with EN 61010-1 

"Safety requirements for electrical equipment for measurement, control and laboratory use" and 

with the EMC requirements of IEC/EN 61326/A1.

The measuring system described in this Operating Manual is therefore in conformity with the 

statutory requirements of the EC Directives. Endress+Hauser confirms successful testing of the 

device by affixing to it the CE mark.

The measuring system meets the EMC requirements of the Australian Communications and Media 

Authority (ACMA)

Communication:
Drivers:

Device SW:

ID xxxx (HEX)

XX.XX.XX (WEA)
XXXXXXXXXX

Date: DD.MMM.YYYY

Ex-works / ab-Werk / réglages usine

26
(+

)/
27

(-
)

NC:

Versorgung /
Tension d'alimentation

Observer manuel d'instruction

See operating manual
Betriebsanleitung beachten

Active: 0/4...20mA, RL max. = 700 Ohm
Passive: 4...20mA, max. 30VDC

Passive: 30VDC, 250mA

Active: 24VDC/25mA (max. 250mA/20ms)
Passive: 30VDC, 250mA

(HART: RL.min. = 250 OHM)

fmax = 1kHz

3...30VDC, Ri = 5kOhm

f-OUT

I-OUT (HART)

12345678912Ser.No.:
Supply /

24
(+

)/
25

(-
)

22
(+

) /
23

(-
)

20
(+

) /
21

(-
)

N/L-

PE

A:

NO:
P:

L1/L+

1 2

319475-00XX

A

P

active
passive
normally open contact
normally closed contact

XSTATUS-OUT

STATUS-IN X

Update 1 Update 2

2

3

1

4

5

6
7
8
9

10
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2.3 Registered trademarks

KALREZ® and VITON®

Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP®

Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART®  

Registered trademark of the HART Communication Foundation, Austin, USA

HistoROM™, S-DAT®, Field Xpert™, FieldCare®, Fieldcheck®, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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3 Installation

3.1 Incoming acceptance, transport and storage

3.1.1 Incoming acceptance

On receipt of the goods, check the following:

• Check the packaging and the contents for damage.

• Check the shipment, make sure nothing is missing and that the scope of supply matches your 

order.

3.1.2 Transport

The following instructions apply to unpacking and to transporting the device to its final location:

• Transport the devices in the containers in which they are delivered.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

Special notes on flanged devices

" Caution! 

• The wooden covers mounted on the flanges from the factory protect the linings on the flanges 

during storage and transportation. In case of Promag L they are additionally used to hold the lap 

joint flanges in place. Do not remove these covers until immediately before the device in the 

pipe.

• Do not lift flanged devices by the transmitter housing, or the connection housing in the case of 

the remote version.

Transporting flanged devices DN  300 ( 12")

Use webbing slings slung round the two process connections. Do not use chains, as they could 

damage the housing.

# Warning! 

Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device 

might be higher than the points around which the slings are slung.

At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip.

a0004294

Fig. 4: Transporting sensors with DN  300 ( 12")
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Transporting flangeddevices DN > 300 (> 12")

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 

sensor in the piping.

" Caution! 

Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing. This 

would buckle the casing and damage the internal magnetic coils.

a0004295

Fig. 5: Transporting sensors with DN > 300 (> 12")

3.1.3 Storage

Please note the following:

• Pack the measuring device in such a way as to protect it reliably against impact for storage 

(and transportation). The original packaging provides optimum protection.

• The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors ä 99.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• Choose a storage location where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner.
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3.2 Installation conditions

3.2.1 Dimensions

The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on ä 116.

3.2.2 Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 

errors. 

Avoid the following locations:

• Highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a vertical pipeline.

A0008154

Fig. 6: Mounting location

Installation of pumps

Do  not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and 

the consequent risk of damage to the lining of the measuring tube. Information on the lining's 

resistance to partial vacuum can be found on ä 103.

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or 

peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be 

found on ä 99.

A0003203

Fig. 7: Installation of pumps

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. 

The Empty Pipe Detection function (EPD ä 73) offers additional protection by detecting empty 

or partially filled pipes. 

" Caution! 

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable 

to install a cleaning valve.

A0008155

Fig. 8: Installation in a partially filled pipe

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h  5 m 

(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 

of the measuring tube. 

This measure also prevents the system losing prime, which could cause air pockets. Information on 

the lining's resistance to partial vacuum can be found on ä 103.

A0008157

Fig. 9: Measures for installation in a down pipe

1 Vent valve
2 Pipe siphon
h Length of down pipe

5 x DN

2 x DN

�

�

h

2

1
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3.2.3 Orientation

An optimum orientation position helps avoid gas and air accumulations and deposits in the 

measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to 

ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying 

process pressure:

• Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically 

conductive deposits ( "Description of Device Functions" manual).

• Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the 

case of degassing fluids ( ä 73)

• Exchangeable Measuring Electrodes for abrasive fluids ( ä 92)

Vertical orientation

This is the ideal orientation for self-emptying piping systems and for use in conjunction with Empty 

Pipe Detection.

A0008158

Fig. 10: Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 

measuring electrodes by entrained air bubbles.

" Caution! 

Empty Pipe Detection functions correctly only when the measuring device is installed horizontally 

and the transmitter housing is facing upward ( å 10). Otherwise there is no guarantee that 

Empty Pipe Detection will respond if the measuring tube is only partially filled or empty.

A0003207

Fig. 11: Horizontal orientation

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1/12" to ½"))
2 Measuring electrodes for signal detection
3 Reference electrode for the potential equalization (not with Promag D and H)

A
1

2 2

A

3
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Inlet and outlet run

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications:

• Inlet run:  5 × DN

• Outlet run:  2 × DN

A0003210

Fig. 12: Inlet and outlet runs

3.2.4 Vibrations

Secure the piping and the sensor if vibration is severe.

" Caution! 

If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 

Information on resistance to vibration and shock can be found on ä 99.

A0003208

Fig. 13: Measures to prevent vibration of the device (L > 10 m (32.8 ft))

5 x DN� � 2 x DN

L
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3.2.5 Foundations, supports

If the nominal diameter is DN  350, mount the sensor on a foundation of adequate load-bearing 

strength.

" Caution! 

Risk of damage.

Do not support the weight of the sensor on the metal casing: the casing would buckle and damage 

the internal magnetic coils.

A0003209

Fig. 14: Correct support for large nominal diameters (DN  350)

3.2.6 Adapters

Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-

diameter pipes. 

The resultant increase in the rate of flow improves measuring accuracy with very slow-moving 

fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 

expanders.

! Note! 

The nomogram only applies to liquids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from 

the reduction) and the d/D ratio.

A0011907

Fig. 15: Pressure loss due to adapters

100

10

0.5d / D

[mbar]

0.6 0.7 0.8 0.9

1 m/s

2 m/s

3 m/s

4 m/s

5 m/s

6 m/s

7 m/s

8 m/s

1

Dd

max. 8°
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3.2.7 Nominal diameter and flow rate

The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 

optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s)

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid:

• v < 2 m/s (v < 6.5 ft/s): for abrasive fluids

• v > 2 m/s (v > 6.5 ft/s): for fluids producing buildup

! Note! 

Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor

( ä 17).

Recommended flow (SI units)

Nominal 

diameter

Promag D Promag L Promag W Promag P Promag H

[mm] Min./max. full scale value (v  0.3 or 10 m/s) in [dm³/min]

2 – – – – 0.06 to 1.8

4 – – – – 0.25 to 7

8 – – – – 1 to 30

15 – – – 4 to 100 4 to 100

25 9 to 300 – 9 to 300 9 to 300 9 to 300

32 – – 15 to 500 15 to 500 –

40 25 to 700 – 25 to 700 25 to 700 25 to 700

50 35 to 1100 35 to 1100 35 to 1100 35 to 1100 35 to 1100

65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000

80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000

100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700

125 – 220 to 7500 220 to 7500 220 to 7500 –

[mm] Min./max. full scale value (v  0.3 or 10 m/s) in [m³/h]

150 – 20 to 600 20 to 600 20 to 600 –

200 – 35 to 1100 35 to 1100 35 to 1100 –

250 – 55 to 1700 55 to 1700 55 to 1700 –

300 – 80 to 2400 80 to 2400 80 to 2400 –

350 – 110 to 3300 110 to 3300 110 to 3300 –

375 – 140 to 4200 140 to 4200 – –

400 – 140 to 4200 140 to 4200 140 to 4200 –

450 – 180 to 5400 180 to 5400 180 to 5400 –

500 – 220 to 6600 220 to 6600 220 to 6600 –

600 – 310 to 9600 310 to 9600 310 to 9600 –

700 – 420 to 13500 420 to 13500 – –

750 – 480 to 15200 480 to 15200 – –

800 – 550 to 18000 550 to 18000 – –

900 – 690 to 22500 690 to 22500 – –

1000 – 850 to 28000 850 to 28000 – –

1050 – 950 to 40000 950 to 40000 – –

1200 – 1250 to 40000 1250 to 40000 – –

1400 – – 1700 to 55000 – –

1600 – – 2200 to 70000 – –

1800 – – 2800 to 90000 – –

2000 – – 3400 to 110000 – –
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Recommended flow (US units)

Nominal diameter Promag D Promag L Promag W Promag P Promag H

[inch] Min./max. full scale value (v  0.3 or 10 m/s) in [gal/min]

1 / " – – – – 0.015 to 0.5

/ " – – – – 0.07 to 2

/ " – – – – 0.25 to 8

/ " – – – 1.0 to 27 1.0 to 27

1" 2.5 to 80 – 2.5 to 80 2.5 to 80 2.5 to 80

1 / " – – 4 to 130 4 to 130 –

1 / " 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300

2 / " 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500

3" 24 to 800 24 to 800 24 to 800 24 to 800 24 to 800

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250

5" – 60 to 1950 60 to 1950 60 to 1950 –

6" – 90 to 2650 90 to 2650 90 to 2650 –

8" – 155 to 4850 155 to 4850 155 to 4850 –

10" – 250 to 7500 250 to 7500 250 to 7500 –

12" – 350 to 10600 350 to 10600 350 to 10600 –

14" – 500 to 15000 500 to 15000 500 to 15000 –

15" – 600 to 19000 600 to 19000 – –

16" – 600 to 19000 600 to 19000 600 to 19000 –

18" – 800 to 24000 800 to 24000 800 to 24000 –

20" – 1000 to 30000 1000 to 30000 1000 to 30000 –

24" – 1400 to 44000 1400 to 44000 1400 to 44000 –

28" – 1900 to 60000 1900 to 60000 – –

30" – 2150 to 67000 2150 to 67000 – –

32" – 2450 to 80000 2450 to 80000 – –

36" – 3100 to 100000 3100 to 100000 – –

40" – 3800 to 125000 3800 to 125000 – –

42" – 4200 to 135000 4200 to 135000 – –

48" – 5500 to 175000 5500 to 175000 – –

[inch] Min./max. full scale value (v  0.3 or 10 m/s) in [Mgal/d]

54" – – 9 to 300 – –

60" – – 12 to 380 – –

66" – – 14 to 500 – –

72" – – 16 to 570 – –

78" – – 18 to 650 – –
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3.2.8 Length of connecting cable

In order to ensure measuring accuracy, comply with the following instructions when installing the 

remote version:

• Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal 

especially in the case of low fluid conductivities.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between sensor and transmitter, if necessary.

• The permitted connecting cable length Lmax is determined by the fluid conductivity ( å 16). 

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most 

liquids can be measured as of a minimum conductivity of 5 S/cm.

• The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection 

(EPD ä 73) is switched on.

A0010734

Fig. 16: Permissible cable length for the remote version

Area shaded gray = permitted range
Lmax = connecting cable length in [m]
Fluid conductivity in [ S/cm]

200

100

5

10 100 200

L max

[m][m]

[μS/cm]

L max
[ft]

200 6000 400
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3.3 Installation instructions

3.3.1 Installing the Promag D sensor

The sensor is installed between the pipe flanges with a mounting kit. The device is centered using 

recesses on the sensor ( ä 22).

! Note! 

A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately 

( ä 76). Centering sleeves are provided with the device if they are required for the installation.

" Caution! 

When installing the transmitter in the pipe, observe the necessary torques ( ä 23).

a0010776

Fig. 17: Mounting the sensor

1 Nut
2 Washer
3 Mounting bolt
4 Centering sleeve
5 Seal

Seals

When installing the sensor, make sure that the seals used do not project into the pipe cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

! Note! 

Use seals with a hardness rating of 70° Shore.

5
1

2
3

4
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Arrangement of the mounting bolts and centering sleeves

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the 

use of the centering sleeves supplied depend on the nominal diameter, the flange standard und the 

pitch circle diameter.

Process connection

EN (DIN) ANSI JIS

DN 25 to 40 

(DN 1" to 1 ½")

A0010896 A0010824 A0010896

DN 50

(DN 2")

A0010897 A0010825 A0010825

DN 65

A0012170

–––––––––––––––––

A0012171

DN 80

(DN 3")

A0010898 A0010827 A0010826

DN 100

(DN 4")

A0012168 A0012168 A0012169

1 = Mounting bolts with centering sleeves

2 = EN (DIN) flanges: 4-hole  with centering sleeves

3 = EN (DIN) flanges: 8-hole  without centering sleeves

1

1

1

1

1

1

1

1

1

1

1

1

22

2 2

33

33

3

3

3

3

1

1

1

1

1

1

1

1

1 1

1

1

1 1

1

1

1 1

1

1

1 1
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Screw tightening torques (Promag D)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is 

used. 

Tightening torques, mounting bolts and centering sleeves for EEN (DIN) PN 16

Tightening torques, mounting bolts and centering sleeves for JJIS 10 K

Tightening torques, mounting bolts and centering sleeves for AANSI Class 150

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M12 × 145 54 19 19

40 4 × M16 × 170 68 33 33

50 4 × M16 × 185 82 41 41

65 4 × M16 × 200 92 44 44

65 8 × M16 × 200 – 29 29

80 8 × M16 × 225 116 36 36

100 8 × M16 × 260 147 40 40

 EN (DIN) flanges: 4-hole  with centering sleeves

 EN (DIN) flanges: 8-hole  without centering sleeves

 A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M16 × 170 54 24 24

40 4 × M16 × 170 68 32 25

50 4 × M16 × 185 – * 38 30

65 4 × M16 × 200 – * 42 42

80 8 × M16 × 225 – * 36 28

100 8 × M16 × 260 – * 39 37

* A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [lbf · ft]

with a process flange with a

[inch] [inch] [inch] smooth seal face raised face

1" 4 × UNC 1/2" × 5.70" – * 14 7

1 ½" 4 × UNC 1/2" × 6.50" – * 21 14

2" 4 × UNC 5/8" × 7.50" – * 30 27

3" 4 × UNC 5/8" × 9.25" – * 31 31

4" 8 × UNC 5/8" × 10,4" 5,79 28 28

* A centering sleeve is not required. The device is centered directly via the sensor housing.
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3.3.2 Installing the Promag L sensor

" Caution! 

• The protective covers mounted on the two sensor flanges (DN 50…300) are used to hold the lap 

joint flanges in place and to protect the PTFE liner during transportation. Consequently, do not 

remove these covers until immediately before the sensor is installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 25

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

• To comply with the device specification, a concentrical installation in the measuring section is 

required

a0004296

Fig. 18: Installing the Promag L sensor

Seals

Comply with the following instructions when installing seals:

• Hard rubber lining additional seals are always necessary.

• Polyurethane lining no seals are required.

• PTFE lining no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 55.
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Screw tightening torques (Promag L)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag L tightening torques for EN (DIN)

Promag L tightening torques for ANSI

Nominal diameter EN (DIN) Max. tightening torque

Hard rubber Polyurethane PTFE

[mm] Pressure rating 

[bar]

Threaded 

fasteners

[Nm] [Nm] [Nm]

50 PN 10/16 4 × M 16 - 15 40

65* PN 10/16 8 × M 16 - 10 22

80 PN 10/16 8 × M 16 - 15 30

100 PN 10/16 8 × M 16 - 20 42

125 PN 10/16 8 × M 16 - 30 55

150 PN 10/16 8 × M 20 - 50 90

200 PN 10 8 × M 20 - 65 130

250 PN 10 12 × M 20 - 50 90

300 PN 10 12 × M 20 - 55 100

350 PN 6 12 × M 20 111 120 -

350 PN 10 16 × M 20 112 118 -

400 PN 6 16 × M 20 90 98 -

400 PN 10 16 × M 24 151 167 -

450 PN 6 16 × M 20 112 126 -

450 PN 10 20 × M 24 153 133 -

500 PN 6 20 × M 20 119 123 -

500 PN 10 20 × M 24 155 171 -

600 PN 6 20 × M 24 139 147 -

600 PN 10 20 × M 27 206 219 -

700 PN 6 24 × M 24 148 139 -

700 PN 10 24 × M 27 246 246 -

800 PN 6 24 × M 27 206 182 -

800 PN 10 24 × M 30 331 316 -

900 PN 6 24 × M 27 230 637 -

900 PN 10 28 × M 30 316 307 -

1000 PN 6 28 × M 27 218 208 -

1000 PN 10 28 × M 33 402 405 -

1200 PN 6 32 × M 30 319 299 -

1200 PN 10 32 × M 36 564 568 -

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diam-

eter

ANSI Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

50 2" Class 150 4 × 5/8" - - 15 11 40 29

80 3" Class 150 4 × 5/8" - - 25 18 65 48

100 4" Class 150 8 × 5/8" - - 20 15 44 32

150 6" Class 150 8 × ¾" - - 45 33 90 66

200 8" Class 150 8 × ¾" - - 65 48 125 92

250 10" Class 150 12 × 7/8" - - 55 41 100 74

300 12" Class 150 12 × 7/8" - - 68 56 115 85

350 14" Class 150 12 × 1" 135 100 158 117 - -
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Promag L tightening torques for AWWA

Promag L tightening torques for AS 2129

Promag L tightening torques for AS 4087

400 16" Class 150 16 × 1" 128 94 150 111 - -

450 18" Class 150 16 × 1 1/8" 204 150 234 173 - -

500 20" Class 150 20 × 1 1/8" 183 135 217 160 - -

600 24" Class 150 20 × 1 ¼" 268 198 307 226 - -

Nominal diam-

eter

AWWA Threaded 

fasteners

Max. tightening torque

Pressure rating Hartgummi Polyurethane PTFE

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215 - -

750 30" Class D 28 × 1 ¼" 287 212 302 223 - -

800 32" Class D 28 × 1 ½" 394 291 422 311 - -

900 36" Class D 32 × 1 ½" 419 309 430 317 - -

1000 40" Class D 36 × 1 ½" 420 310 477 352 - -

1050 42" Class D 36 × 1 ½" 528 389 518 382 - -

1200 48" Class D 44 × 1 ½" 552 407 531 392 - -

Nominal 

diameter

AS 2129 Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 Table E 12 × M 24 203 - -

400 Table E 12 × M 24 226 - -

450 Table E 16 × M 24 226 - -

500 Table E 16 × M 24 271 - -

600 Table E 16 × M 30 439 - -

700 Table E 20 × M 30 355 - -

750 Table E 20 × M 30 559 - -

800 Table E 20 × M 30 631 - -

900 Table E 24 × M 30 627 - -

1000 Table E 24 × M 30 634 - -

1200 Table E 32 × M 30 727 - -

Nominal dia-

meter

AS 4087 Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [Nm] [Nm] [Nm]

350 PN 16 12 × M 24 203 - -

375 PN 16 12 × M 24 137 - -

400 PN 16 12 × M 24 226 - -

450 PN 16 12 × M 24 301 - -

500 PN 16 16 × M 24 271 - -

600 PN 16 16 × M 27 393 - -

700 PN 16 20 × M 27 330 - -

750 PN 16 20 × M 30 529 - -

800 PN 16 20 × M 33 631 - -

900 PN 16 24 × M 33 627 - -

1000 PN 16 24 × M 33 595 - -

1200 PN 16 32 × M 33 703 - -

Nominal diam-

eter

ANSI Threaded 

fasteners

Max. tightening torque

Pressure rating Hard rubber Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft] [Nm] [lbf · ft]
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3.3.3 Installing the Promag W sensor

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 27

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 19: Installing the Promag W sensor

Seals

Comply with the following instructions when installing seals:

• Hard rubber lining additional seals are always necessary.

• Polyurethane lining no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 55

Screw tightening torques (Promag W)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.
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Tightening torques for:

• EN (DIN) ä 28

• JIS ä 30

• ANSI ä 29

• AWWA ä 30

• AS 2129 ä 31

• AS 4087 ä 31

Promag W tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane

25 PN 40 4 × M 12 - 15

32 PN 40 4 × M 16 - 24

40 PN 40 4 × M 16 - 31

50 PN 40 4 × M 16 48 40

65* PN 16 8 × M 16 32 27

65 PN 40 8 × M 16 32 27

80 PN 16 8 × M 16 40 34

80 PN 40 8 × M 16 40 34

100 PN 16 8 × M 16 43 36

100 PN 40 8 × M 20 59 50

125 PN 16 8 × M 16 56 48

125 PN 40 8 × M 24 83 71

150 PN 16 8 × M 20 74 63

150 PN 40 8 × M 24 104 88

200 PN 10 8 × M 20 106 91

200 PN 16 12 × M 20 70 61

200 PN 25 12 × M 24 104 92

250 PN 10 12 × M 20 82 71

250 PN 16 12 × M 24 98 85

250 PN 25 12 × M 27 150 134

300 PN 10 12 × M 20 94 81

300 PN 16 12 × M 24 134 118

300 PN 25 16 × M 27 153 138

350 PN 6 12 × M 20 111 120

350 PN 10 16 × M 20 112 118

350 PN 16 16 × M 24 152 165

350 PN 25 16 × M 30 227 252

400 PN 6 16 × M 20 90 98

400 PN 10 16 × M 24 151 167

400 PN 16 16 × M 27 193 215

400 PN 25 16 × M 33 289 326

450 PN 6 16 × M 20 112 126

450 PN 10 20 × M 24 153 133

450 PN 16 20 × M 27 198 196

450 PN 25 20 × M 33 256 253

500 PN 6 20 × M 20 119 123

500 PN 10 20 × M 24 155 171

500 PN 16 20 × M 30 275 300

500 PN 25 20 × M 33 317 360

600 PN 6 20 × M 24 139 147

600 PN 10 20 × M 27 206 219

600 * PN 16 20 × M 33 415 443

600 PN 25 20 × M 36 431 516

700 PN 6 24 × M 24 148 139

700 PN 10 24 × M 27 246 246

700 PN 16 24 × M 33 278 318
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Promag W tightening torques for ANSI

700 PN 25 24 × M 39 449 507

800 PN 6 24 × M 27 206 182

800 PN 10 24 × M 30 331 316

800 PN 16 24 × M 36 369 385

800 PN 25 24 × M 45 664 721

900 PN 6 24 × M 27 230 637

900 PN 10 28 × M 30 316 307

900 PN 16 28 × M 36 353 398

900 PN 25 28 × M 45 690 716

1000 PN 6 28 × M 27 218 208

1000 PN 10 28 × M 33 402 405

1000 PN 16 28 × M 39 502 518

1000 PN 25 28 × M 52 970 971

1200 PN 6 32 × M 30 319 299

1200 PN 10 32 × M 36 564 568

1200 PN 16 32 × M 45 701 753

1400 PN 6 36 × M 33 430 398

1400 PN 10 36 × M 39 654 618

1400 PN 16 36 × M 45 729 762

1600 PN 6 40 × M 33 440 417

1600 PN 10 40 × M 45 946 893

1600 PN 16 40 × M 52 1007 1100

1800 PN 6 44 × M 36 547 521

1800 PN 10 44 × M 45 961 895

1800 PN 16 44 × M 52 1108 1003

2000 PN 6 48 × M 39 629 605

2000 PN 10 48 × M 45 1047 1092

2000 PN 16 48 × M 56 1324 1261

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal 

diameter

ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

25 1" Class 150 4 × ½" - - 7 5

25 1" Class 300 4 × 5/8" - - 8 6

40 1 ½" Class 150 4 × ½" - - 10 7

40 1 ½" Class 300 4 × ¾" - - 15 11

50 2" Class 150 4 × 5/8" 35 26 22 16

50 2" Class 300 8 × 5/8" 18 13 11 8

80 3" Class 150 4 × 5/8" 60 44 43 32

80 3" Class 300 8 × ¾" 38 28 26 19

100 4" Class 150 8 × 5/8" 42 31 31 23

100 4" Class 300 8 × ¾" 58 43 40 30

150 6" Class 150 8 × ¾" 79 58 59 44

150 6" Class 300 12 × ¾" 70 52 51 38

200 8" Class 150 8 × ¾" 107 79 80 59

250 10" Class 150 12 × 7/8" 101 74 75 55

300 12" Class 150 12 × 7/8" 133 98 103 76

350 14" Class 150 12 × 1" 135 100 158 117

400 16" Class 150 16 × 1" 128 94 150 111

450 18" Class 150 16 × 1 1/8" 204 150 234 173

500 20" Class 150 20 × 1 1/8" 183 135 217 160

600 24" Class 150 20 × 1 ¼" 268 198 307 226

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane
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Promag W tightening torques for JIS

Promag W tightening torques for AWWA

Nominal diameter JIS Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane

25 10K 4 × M 16 - 19

25 20K 4 × M 16 - 19

32 10K 4 × M 16 - 22

32 20K 4 × M 16 - 22

40 10K 4 × M 16 - 24

40 20K 4 × M 16 - 24

50 10K 4 × M 16 40 33

50 20K 8 × M 16 20 17

65 10K 4 × M 16 55 45

65 20K 8 × M 16 28 23

80 10K 8 × M 16 29 23

80 20K 8 × M 20 42 35

100 10K 8 × M 16 35 29

100 20K 8 × M 20 56 48

125 10K 8 × M 20 60 51

125 20K 8 × M 22 91 79

150 10K 8 × M 20 75 63

150 20K 12 × M 22 81 72

200 10K 12 × M 20 61 52

200 20K 12 × M 22 91 80

250 10K 12 × M 22 100 87

250 20K 12 × M 24 159 144

300 10K 16 × M 22 74 63

300 20K 16 × M 24 138 124

Nominal diameter AWWA Max. tightening torque

Pressure 

rating

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215

750 30" Class D 28 × 1 ¼" 287 212 302 223

800 32" Class D 28 × 1 ½" 394 291 422 311

900 36" Class D 32 × 1 ½" 419 309 430 317

1000 40" Class D 36 × 1 ½" 420 310 477 352

1050 42" Class D 36 × 1 ½" 528 389 518 382

1200 48" Class D 44 × 1 ½" 552 407 531 392

1350 54" Class D 44 × 1 ¾" 730 538 633 467

1500 60" Class D 52 × 1 ¾" 758 559 832 614

1650 66" Class D 52 × 1 ¾" 946 698 955 704

1800 72" Class D 60 × 1 ¾" 975 719 1087 802

2000 78" Class D 64 × 2" 853 629 786 580
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Promag W tightening torques for AS 2129

Promag W tightening torques for AS 4087

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

50 Table E 4 × M 16 32

80 Table E 4 × M 16 49

100 Table E 8 × M 16 38

150 Table E 8 × M 20 64

200 Table E 8 × M 20 96

250 Table E 12 × M 20 98

300 Table E 12 × M 24 123

350 Table E 12 × M 24 203

400 Table E 12 × M 24 226

450 Table E 16 × M 24 226

500 Table E 16 × M 24 271

600 Table E 16 × M 30 439

700 Table E 20 × M 30 355

750 Table E 20 × M 30 559

800 Table E 20 × M 30 631

900 Table E 24 × M 30 627

1000 Table E 24 × M 30 634

1200 Table E 32 × M 30 727

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

50 Table E 4 × M 16 32

80 PN 16 4 × M 16 49

100 PN 16 4 × M 16 76

150 PN 16 8 × M 20 52

200 PN 16 8 × M 20 77

250 PN 16 8 × M 20 147

300 PN 16 12 × M 24 103

350 PN 16 12 × M 24 203

375 PN 16 12 × M 24 137

400 PN 16 12 × M 24 226

450 PN 16 12 × M 24 301

500 PN 16 16 × M 24 271

600 PN 16 16 × M 27 393

700 PN 16 20 × M 27 330

750 PN 16 20 × M 30 529

800 PN 16 20 × M 33 631

900 PN 16 24 × M 33 627

1000 PN 16 24 × M 33 595

1200 PN 16 32 × M 33 703
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3.3.4 Installing the Promag P sensor

" Caution! 

• The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over 

the flanges. Consequently, do not remove these covers until immediately before the sensor is 

installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on ä 33

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 20: Installing the Promag P sensor

Seals

Comply with the following instructions when installing seals:

• PFA or PTFE lining  No seals are required!

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

( ä 76).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on ä 53
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Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high-temperature version is always used for applications

in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high-temperature version is obligatory if the fluid temperature exceeds +150 °C.

! Note! 

You will find information on permissible temperature ranges on ä 100

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and 

to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 

regulating the insulation of pipes have to be taken into account.

" Caution! 

Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface 

area must remain uncovered. Make sure that the sensor insulation does not extend past the top of 

the two sensor shells.

A0004300

Fig. 21: Promag P (high-temperature version): Insulating the pipe

Tightening torques for threaded fasteners (Promag P)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Tightening torques for:

• EN (DIN) ä 34

• ANSI ä 35

• JIS ä 35

• AS 2129 ä 36

• AS 4087 ä 36

Esc

E- +

max.
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Promag P tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA

15 PN 40 4 × M 12 11 –

25 PN 40 4 × M 12 26 20

32 PN 40 4 × M 16 41 35

40 PN 40 4 × M 16 52 47

50 PN 40 4 × M 16 65 59

65 * PN 16 8 × M 16 43 40

65 PN 40 8 × M 16 43 40

80 PN 16 8 × M 16 53 48

80 PN 40 8 × M 16 53 48

100 PN 16 8 × M 16 57 51

100 PN 40 8 × M 20 78 70

125 PN 16 8 × M 16 75 67

125 PN 40 8 × M 24 111 99

150 PN 16 8 × M 20 99 85

150 PN 40 8 × M 24 136 120

200 PN 10 8 × M 20 141 101

200 PN 16 12 × M 20 94 67

200 PN 25 12 × M 24 138 105

250 PN 10 12 × M 20 110 –

250 PN 16 12 × M 24 131 –

250 PN 25 12 × M 27 200 –

300 PN 10 12 × M 20 125 –

300 PN 16 12 × M 24 179 –

300 PN 25 16 × M 27 204 –

350 PN 10 16 × M 20 188 –

350 PN 16 16 × M 24 254 –

350 PN 25 16 × M 30 380 –

400 PN 10 16 × M 24 260 –

400 PN 16 16 × M 27 330 –

400 PN 25 16 × M 33 488 –

450 PN 10 20 × M 24 235 –

450 PN 16 20 × M 27 300 –

450 PN 25 20 × M 33 385 –

500 PN 10 20 × M 24 265 –

500 PN 16 20 × M 30 448 –

500 PN 25 20 × M 33 533 –

600 PN 10 20 × M 27 345 –

600 * PN 16 20 × M 33 658 –

600 PN 25 20 × M 36 731 –

* Designed acc. to EN 1092-1 (not to DIN 2501)
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Promag P tightening torques for ANSI

Promag P tightening torques for JIS

Nominal diameter ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

PTFE PFA

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

15 ½" Class 150 4 × ½" 6 4 – –

15 ½" Class 300 4 × ½" 6 4 – –

25 1" Class 150 4 × ½" 11 8 10 7

25 1" Class 300 4 × 5/8" 14 10 12 9

40 1 ½" Class 150 4 × ½" 24 18 21 15

40 1 ½" Class 300 4 × ¾" 34 25 31 23

50 2" Class 150 4 × 5/8" 47 35 44 32

50 2" Class 300 8 × 5/8" 23 17 22 16

80 3" Class 150 4 × 5/8" 79 58 67 49

80 3" Class 300 8 × ¾" 47 35 42 31

100 4" Class 150 8 × 5/8" 56 41 50 37

100 4" Class 300 8 × ¾" 67 49 59 44

150 6" Class 150 8 × ¾" 106 78 86 63

150 6" Class 300 12 × ¾" 73 54 67 49

200 8" Class 150 8 × ¾" 143 105 109 80

250 10" Class 150 12 × 7/8" 135 100 – –

300 12" Class 150 12 × 7/8" 178 131 – –

350 14" Class 150 12 × 1" 260 192 – –

400 16" Class 150 16 × 1" 246 181 – –

450 18" Class 150 16 × 1 1/8" 371 274 – –

500 20" Class 150 20 × 1 1/8" 341 252 – –

600 24" Class 150 20 × 1 ¼" 477 352 – –

Nominal diameter JIS Max. tightening torque [Nm]

[mm] Pressure rating Threaded fasteners PTFE PFA

25 10K 4 × M 16 32 27

25 20K 4 × M 16 32 27

32 10K 4 × M 16 38 –

32 20K 4 × M 16 38 –

40 10K 4 × M 16 41 37

40 20K 4 × M 16 41 37

50 10K 4 × M 16 54 46

50 20K 8 × M 16 27 23

65 10K 4 × M 16 74 63

65 20K 8 × M 16 37 31

80 10K 8 × M 16 38 32

80 20K 8 × M 20 57 46

100 10K 8 × M 16 47 38

100 20K 8 × M 20 75 58

125 10K 8 × M 20 80 66

125 20K 8 × M 22 121 103

150 10K 8 × M 20 99 81

150 20K 12 × M 22 108 72

200 10K 12 × M 20 82 54

200 20K 12 × M 22 121 88

250 10K 12 × M 22 133 –

250 20K 12 × M 24 212 –

300 10K 16 × M 22 99 –

300 20K 16 × M 24 183 –
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Promag P tightening torques for AS 2129

Promag P tightening torques for AS 4087

3.3.5 Installing the Promag H sensor

The sensor is supplied to order, with or without pre-installed process connections. Pre-installed 

process connections are secured to the sensor with 4 or 6 hex-head threaded fasteners.

" Caution! 

The sensor might require support or additional attachments, depending on the application and the 

length of the piping run. When plastic process connections are used, the sensor must be additionally 

supported mechanically. A wall-mounting kit can be ordered separately from Endress+Hauser as an 

accessory ( ä 76).

a0004301

Abb. 22: Promag H process connections (DN 2…25 / DN 40…100, 1/12"…1" / DN 1½"…4")

A = DN 2…25, 1/12"…1"/ process connections with O-ring
– welding flanges (DIN EN ISO 1127, ODT / SMS),
– flange (EN (DIN), ANSI, JIS ), flange PVDF (EN (DIN), ANSI, JIS )
– external and internal thread, hose connection, PVC adhesive fitting

B = DN 2…25, 1/12"…1"/ process connections with aseptic gasket vseal
– weld nipples (DIN 11850, ODT/SMS)
– Clamp (ISO 2852, DIN 32676, L14 AM7)
– coupling (DIN 11851, DIN 11864-1, SMS 1145)
– flange DIN 11864-2

C = DN 40…100, 1½…4"/ process connections with aseptic gasket seal
– weld nipples (DIN 11850, ODT/SMS)
– Clamp (ISO 2852, DIN 32676, L14 AM7)
– coupling (DIN 11851, DIN 11864-1, ISO 2853, SMS 1145)
– flange DIN 11864-2

Seals

When installing the process connections, make sure that the seals are clean and correctly centered.

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

PTFE

25 Table E 4 × M 12 21

50 Table E 4 × M 16 42

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded

fasteners

Max. tightening torque [Nm]

PTFE

50 PN 16 4 × M 16 42

A

B

C
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" Caution! 

• With metal process connections, you must fully tighten the screws. The process connection forms 

a metallic connection with the sensor, which ensures a defined compression of the seal.

• With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 lbf ft). 

With plastic flanges, always use seals between connection and counter flange.

• The seals must be replaced periodically, depending on the application, particularly in the case of 

gasket seals (aseptic version)!

The period between changes depends on the frequency of cleaning cycles, the cleaning 

temperature and the fluid temperature. Replacement seals can be ordered as accessories ä 76.

Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1")

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potential 

between the sensor and the fluid must be equalized using additional ground rings. 

If the ground rings are not installed this can affect the accuracy of the measurements or cause the 

destruction of the sensor through the electrochemical erosion of the electrodes.

" Caution! 

• Depending on the option ordered, plastic disks may be installed at the process connections instead 

of ground rings. These plastic disks serve only as spacers and have no potential equalization 

function. In addition, they provide a sealing function at the interface between the sensor and 

process connection. For this reason, with process connections without ground rings, these plastic 

disks/seals must not be removed, or must always be installed.

• Ground rings can be ordered separately from Endress+Hauser as accessories ( ä 76). When 

placing the order, make certain that the ground ring is compatible with the material used for the 

electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical 

corrosion! Information about the materials can be found on ä 111.

• Ground rings, including the seals, are mounted within the process connections. 

Therefore, the fitting length is not affected.

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the 

sensor (4).

2. Remove the plastic disk (3), including the two O-ring seals (2).

3. Place one seal (2) in the groove of the process connection.

4. Place the metal ground ring (3) on the process connection.

5. Now place the second seal (2) in the groove of the ground ring.

6. Finally, mount the process connection on the sensor again. 

With plastic process connections, note the max. torques for lubricated threads 

(7 Nm / 5.2 lbf ft).
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a0002651

Fig. 23: Installing ground rings with Promag H (DN 2 to 25, 1/12" to 1")

1 = Hexagonal-headed bolt (process connection)
2 = O-ring seals
3 = Ground ring or plastic disk (spacer)
4 = Sensor

Welding the transmitter into the piping (weld nipples)

" Caution! 

Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded 

via the sensor or the transmitter.

1. Tack-weld the sensor into the pipe. A suitable welding jig can be ordered separately as an 

accessory ( ä 76).

2. Loosen the screws on the process connection flange and remove the sensor, complete with the 

seal, from the pipe.

3. Weld the process connection to the pipe.

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly 

seated.

! Note! 

• If thin-walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal. 

It is therefore advisable to remove the sensor and the seal prior to welding.

• The pipe has to be spread approximately 8 mm to permit disassembly.

Cleaning with pigs

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and 

process connection into account. All the dimensions and lengths of the sensor and transmitter are 

provided in the separate documentation "Technical Documentation" ä 116.

1

3 2 42
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3.3.6 Turning the transmitter housing

Turning the aluminum field housing

# Warning! 

The turning mechanism in devices with Ex d/de or FM/CSA Cl. I Div. 1 classification is not the 

same as that described here. The procedure for turning these housings is described in the Ex-specific 

documentation.

1. Loosen the two securing screws.

2. Turn the bayonet catch as far as it will go.

3. Carefully lift the transmitter housing:

– Promag D: approx. 10 mm (0.39 inch) above the securing screws

– Promag L, W, P, H: to the stop

4. Turn the transmitter housing to the desired position:

– Promag D: max. 180° clockwise or max. 180° counterclockwise

– Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise

5. Lower the housing into position and re-engage the bayonet catch.

6. Retighten the two securing screws.

a0004302

Fig. 24: Turning the transmitter housing (aluminum field housing)

Turning the stainless-steel field housing

1. Loosen the two securing screws.

2. Carefully lift the transmitter housing as far as it will go.

3. Turn the transmitter housing to the desired position (max. 2 × 90° in either direction).

4. Lower the housing into position.

5. Retighten the two securing screws.

a0004303

Fig. 25: Turning the transmitter housing (stainless-steel field housing)

3

5

61

2 4

1 2

3

4

5
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3.3.7 Turning the onsite display

1. Unscrew the cover of the electronics compartment from the transmitter housing.

2. Press the side latches on the display module and remove it from the electronics compartment 

cover plate.

3. Turn the display to the desired position (max. 4 × 45° in both directions) and reset it onto the 

cover plate of the electronics compartment.

4. Screw the cover of the electronics compartment firmly back onto the transmitter housing.

a0003236

Fig. 26: Turning the local display (field housing)

4 x 45°
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3.3.8 Installing the wall-mount housing

There are various ways of installing the wall-mount transmitter housing:

• Direct wall mounting

• Installation in control panel (with separate mounting kit, accessories) ä 42

• Pipe mounting (with separate mounting kit, accessories) ä 42

" Caution! 

• Make sure that the ambient temperature does not exceed the permissible range at the mounting 

location, –20 to +60 °C (–4 to + °140 F), optional –40 to +60 °C (–40 to +140 °F). Install the 

device at a shady location. Avoid direct sunlight.

• Always install the wall-mount housing in such a way that the cable entries are pointing down.

Direct wall mounting

1. Drill the holes as illustrated in the graphic.

2. Remove the cover of the connection compartment (a).

3. Push the two securing screws (b) through the appropriate bores (c) in the housing.

– Securing screws (M6): max. Ø 6.5 mm (0.26")

– Screw head: max. Ø 10.5 mm (0.41")

4. Secure the transmitter housing to the wall as indicated.

5. Screw the cover of the connection compartment (a) firmly onto the housing.

a0001130

Fig. 27: Mounted directly on the wall 

a

b
c c

90 (3.54)

35 (1.38)

192 (7.56)
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Panel-mounted installation

1. Prepare the opening in the panel as illustrated in the graphic.

2. Slide the housing into the opening in the panel from the front.

3. Screw the fasteners onto the wall-mount housing.

4. Place the threaded rods in the fasteners and screw them down until 

the housing is seated tightly against the panel. Afterwards, tighten the locking nuts. 

Additional support is not necessary.

a0001131

Fig. 28: Panel installation (wall-mount housing)

Pipe mounting

The assembly should be performed by following the instructions in the graphic.

" Caution! 

If the device is mounted to a warm pipe, make certain that the housing temperature does not exceed 

+60 °C (+140 °F), which is the maximum permissible temperature.

a0001132

Fig. 29: Pipe mounting (wall-mount housing)
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~110 (~4.33)

210 (8.27)
+0.5 (+0.019)
–0.5 (–0.019)

+0.5 (+0.019)
–0.5 (–0.019)

mm (inch)

Ø 20…70
(Ø 0.79…2.75)

~ ~ 6.1)155 (
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3.4 Post-installation check

Perform the following checks after installing the measuring device in the pipe:

Device condition and specifications Notes

Is the device damaged (visual inspection)? -

Does the device correspond to specifications at the measuring point, including 

process temperature and pressure, ambient temperature, minimum fluid 

conductivity, measuring range, etc.?

ä 100

Installation Notes

Does the arrow on the sensor nameplate match the actual direction of flow 

through the pipe?

-

Is the position of the measuring electrode plane correct? ä 15

Is the position of the empty pipe detection electrode correct? ä 15

Were all screws tightened to the specified torques when the sensor was installed? Promag D ä 23

Promag L ä 25

Promag W ä 27

Promag P ä 33

Were the correct seals used (type, material, installation)? Promag D ä 21

Promag L ä 24

Promag W ä 27

Promag P ä 32

Promag H ä 36

Are the measuring point number and labeling correct (visual inspection)? -

Process environment / process conditions Notes

Were the inlet and outlet runs respected? Inlet run  5 × DN

Outlet run  2 × DN

Is the measuring device protected against moisture and direct sunlight? -

Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by 

analogy with IEC 600 68-2-8
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4 Wiring

# Warning! 

When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement to 

these Operating Instructions. 

Please do not hesitate to contact your Endress+Hauser representative if you have any questions.

! Note! 

The device does not have an internal circuit breaker. For this reason, assign the device a switch or 

power-breaker switch capable of disconnecting the power supply line from the mains.

4.1 Connecting the remote version

4.1.1 Connecting Promag D, L, W, P, H 

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is connected to the power supply. Failure to comply with this precaution 

can result in irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied.

" Caution! 

• Only sensors and transmitters with the same serial number can be connected to one another. 

Communication problems can occur if the devices are not connected in this way.

• Risk of damaging the coil driver. Always switch off the power supply before connecting or 

disconnecting the coil cable.

Procedure

1. Transmitter: Remove the cover from the connection compartment (a).

2. Sensor: Remove the cover from the connection housing (b).

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries.

" Caution! 

Route the connecting cables securely (see "Connecting cable length" ä 20).

4. Terminate the signal and coil current cable as indicated in the table:

Promag D, L, W, P   Refer to the table ä 47

Promag H   Refer to the "Cable termination" table ä 48

5. Establish the wiring between the sensor and the transmitter. 

The electrical wiring diagram that applies to your device can be found:

• In the corresponding graphic:

å 30 (Promag D) å 31 (Promag L, W, P); å 32 (Promag H)

• In the cover of the sensor and transmitter

! Note! 

The cable shields of the Promag H sensor are grounded by means of the strain relief terminals 

(see also the "Cable termination" table ä 48)

" Caution! 

Insulate the shields of cables that are not connected to eliminate the risk of short-circuits with 

neighboring cable shields inside the connection housing.

6. Transmitter: Screw the cover on the connection compartment (a).

7. Sensor: Secure the cover on the connection housing (b).
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Promag D

A0010882

Fig. 30: Connecting the remote version of Promag D

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow

Promag L, W, P

A0011722

Fig. 31: Connecting the remote version of Promag L, W, P

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Promag H

A0011747

Fig. 32: Connecting the remote version of Promag H

a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Cable termination for the remote version

Promag D / Promag L / Promag W / Promag P

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules,  1.0 mm; n = white ferrules,  0.5 mm).

* Stripping only for reinforced cables

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable  Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable)

• Coil current cable  Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

TRANSMITTER

Signal cable Coil current cable

A0002687 A0002688

SENSOR

Signal cable Coil current cable

A0002646 A0002650

A

B

GND

m

m

m

m

n

n

n

n

80 (3.15)

50 (1.97)17 (0.67)
8 (0.31)

100 (3.94)*mm (inch)

A

B

m

m

m

90 (3.54)*

70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

mm (inch)

A

B

m

n

m

n

n

GND

mm (inch)
80 (3.15)

50 (1.97)
8 (0.31)

�1 (0.04)

170 (6.69)*20 (0.79)*

17 (0.67)

B

A

m

m

m

mm (inch)
70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

160 (6.30)*20 (0.79)*
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Cable termination for the remote version

Promag H

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules,  1.0 mm; n = white ferrules,  0.5 mm).

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable  Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable).

• Coil current cable  Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

• On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 

housing.

TRANSMITTER

Signal cable Coil current cable

A0002686 A0002684

SENSOR

Signal cable Coil current cable

A0002647 A0002648

A

B

GND

m

m

m

m

n

n

n

n

80 (3.15)

50 (1.97)17 (0.67)
8 (0.31)

mm (inch)

A

B

m

m

m

70 (2.76)
50 (1.97)

8 (0.31)

mm (inch)

10 (0.39)

A

B

GND

m

n

n

n

mm (inch)

80 (3.15)
15 (0.59)

8 (0.31)
17 (0.67)

� 1 (0.04)�

A

B

m

m

70 (2.76)

15 ( )0.59
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4.1.2 Cable specifications

Signal cable

• 3 × 0.38 mm² PVC cable with common, braided copper shield (  7 mm) and individually 

shielded cores

• With Empty Pipe Detection (EPD): 4 × 0.38 mm² PVC cable with common, braided copper shield 

(   7 mm) and individually shielded cores

• Conductor resistance:  50 km

• Capacitance: core/shield:  420 pF/m

• Permanent operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

Coil cable

• 2 × 0.75 mm² PVC cable with common, braided copper shield (  7 mm)

• Conductor resistance:  37 km

• Capacitance: core/core, shield grounded: 120 pF/m

• Operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

• Test voltage for cable insulation: 1433 V AC r.m.s. 50/60 Hz or 2026 V DC

A0003194

Fig. 33: Cable cross-section

a Signal cable
b Coil current cable

1 Core
2 Core insulation
3 Core shield
4 Core jacket
5 Core reinforcement
6 Cable shield
7 Outer jacket

Reinforced connecting cables

As an option, Endress+Hauser can also deliver reinforced connecting cables with an additional, 

reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly 

in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68 

degree of protection.

Operation in zones of severe electrical interference:

The measuring device complies with the general safety requirements in accordance with EN 61010 

and the EMC requirements of IEC/EN 61326.

" Caution! 

Grounding is by means of the ground terminals provided for the purpose inside the connection 

housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as 

short as possible.

1
2
3
4
5
6
7

a b
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4.2 Connecting the measuring unit

4.2.1 Connecting the transmitter

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is energized. Failure to comply with this precaution can result in 

irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied (not necessary if the power supply is galvanically isolated).

• Compare the specifications on the nameplate with the local voltage supply and frequency. Also 

comply with national regulations governing the installation of electrical equipment.

1. Remove the cover of the connection compartment (f) from the transmitter housing.

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries.

3. Perform the wiring:

– Wiring diagram (aluminum housing) å 34

– Wiring diagram (stainless steel housing) å 35

– Wiring diagram (wall-mount housing) å 36

– Terminal assignment ä 52

4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing.

a0004582

Fig. 34: Connecting the transmitter (aluminum field housing). Cable cross-section: max. 2.5 mm

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment
g Securing clamp

b
b

c

d

a

a

2
1

– 27

– 25

– 23

– 21

+ 26

+ 24

+ 22

+ 20

L1 (L+)
N (L-)

g

f

e
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a0004584

Fig. 35: Connecting the transmitter (stainless steel field housing); cable cross-section: max. 2.5 mm  

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment

a0001135

Fig. 36: Connecting the transmitter (wall-mount housing); cable cross-section: max. 2.5 mm

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal NNo. 1: L1 for AC, L+ for DC
Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 ä 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment

b

c

d

a

2
1L1 (L+)

N (L-)
f

b

a

e
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– 23

– 21

+ 26

+ 24

+ 22

+ 20

1 2

c d

e

aa bb
f

+
22

–
23

+
20

–
21

+
24

–
25

+
26

–
27

L1 (L+)
N (L-)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 914 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2258 of 2457



Wiring Promag 50

52 Endress+Hauser

4.2.2 Terminal assignment

! Note! 

Functional values of the inputs and outputs ä 96

4.2.3 HART connection

Users have the following connection options at their disposal:

• Direct connection to transmitter by means of terminals 26(+)  and 27 ( )

• Connection by means of the 4 to 20 mA circuit.

! Note! 

• The measuring loop's minimum load must be at least 250 .

•  After commissioning, make the following settings:

– CURRENT SPAN function  "4–20 mA HART"

– Switch HART write protection on or off ä 63

Connection of the HART handheld communicator

See also the documentation issued by the HART Communication Foundation, and in particular 

HCF LIT 20: "HART, a technical summary".

a0004586

Fig. 37: Electrical connection of HART handheld Field Xpert SFX100

1 HART handheld Field Xpert SFX100
2 Auxiliary energy
3 Shielding
4 Other devices or PLC with passive input

Terminal No. (inputs / outputs)

Order version 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

50***-***********W - - -
Current output

HART

50***-***********A - - Frequency output
Current output

HART

50***-***********D
Status input Status output Frequency output

Current output

HART

50***-***********S - -
Frequency output

Ex i

Current output, Ex i, 

active, HART

50***-***********T - -
Frequency output

Ex i

Current output, Ex i, 

passive, HART

+26

-27

4

2

� �250

1

3
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Connection of a PC with an operating software

In order to connect a PC with operating software (e.g. "FieldCare"), a HART modem 

(e.g. "Commubox FXA195") is needed.

a0004592

Fig. 38: Electrical connection of a PC with operating software

1 PC with operating software
2 Auxiliary energy
3 Shielding
4 Other devices or PLC with passive input
5 HART modem, e.g. Commubox FXA195

4.3 Potential equalization

# Warning! 

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical 

potential. This is ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:

• Internal grounding concepts in the company

• Operating conditions, such as the material/grounding of the pipes (see Table)

4.3.1 Potential equalization for Promag D

• No reference electrode is integrated!

For the two ground disks of the sensor an electrical connection to the fluid is always ensured.

• Exampels for connections ä 54

4.3.2 Potential equalization for Promag W, P, L

• Reference electrode integrated in the sensor as standard

• Exampels for connections ä 55

4.3.3 Potential equalization for Promag H

No reference electrode is integrated!

For the metal process connections of the sensor an electrical connection to the fluid is always 

ensured.

" Caution! 

If using process connections made of a synthetic material, ground rings have to be used to ensure 

that potential is equalized ( ä 37). The necessary ground rings can be ordered separately from 

Endress+Hauser as accessories ( ä 76).

+26

� �250 –27

1

2

3

5

4
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4.3.4 Exampels for potential equalization connections for Promag D

Standard case

Special cases

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

• Plastic pipe

• Pipe with insulating lining

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.
a00012172

Fig. 39: Via the ground terminal of the 
transmitter

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place via the ground terminal of the 

transmitter and the two pipe flanges. 

Here, the ground cable (copper wire, 6 mm² (0.0093 in )) is 

mounted directly on the conductive flange coating with flange 

screws.

a00012173

Fig. 40: Via the ground terminal of the 
transmitter and the flanges of the pipe .

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in )). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

a00012174

Fig. 41: Potential equalization and cathodic 
protection

1 Power supply isolation transformer
2 Electrically isolated

2 2

1
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4.3.5 Exampels for potential equalization connections for 

Promag L, W, P

Standard case

Special cases

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.

A0011892

Fig. 42: Via the ground terminal of the 
transmitter

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, 6 mm² (0.0093 in )) and grounded. 

Connect the transmitter or sensor connection housing, as 

applicable, to ground potential by means of the ground terminal 

provided for the purpose.

Ground cable installation depends on the nominal diameter:

• DN  300: The ground cable is mounted directly on the 

conductive flange coating with the flange screws.

• DN  350: The ground cable is mounted directly on the 

metal transport bracket.

! Note! 

The ground cable for flange-to-flange connections can be 

ordered separately as an accessory from Endress+Hauser. A0011893

Fig. 43: Via the ground terminal of the 
transmitter and the flanges of the pipe

When using the measuring device in a:

• Plastic pipe

• Pipe with insulating lining

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place using additional ground disks, 

which are connected to the ground terminal via a ground cable 

(copper wire, min. 6 mm² (0.0093 in )). When installing the 

ground disks, please comply with the enclosed Installation 

Instructions. A0011895

Fig. 44: Via the ground terminal of the 
transmitter

DN 300� DN 350�
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4.4 Degree of protection

The devices meet all the requirements of IP 67 degree of protection.

Compliance with the following points is mandatory following installation in the field or servicing in 

order to ensure that IP 67 protection is maintained:

• The housing seals must be clean and undamaged when inserted into their grooves. The seals must 

be dried, cleaned or replaced if necessary.

• All threaded fasteners and screw covers must be firmly tightened.

• The cables used for connection must be of the specified outside diameter ä 49.

• Firmly tighten the cable entries.

• The cables must loop down before they enter the cable entries ("water trap"). This arrangement 

prevents moisture penetrating the entry. Always install the measuring device in such a way that 

the cable entries do not point up.

• Remove all unused cable entries and insert plugs instead.

• Do not remove the grommet from the cable entry.

a0001914

Fig. 46: Installation instructions, cable entries

" Caution! 

Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protection 

guaranteed by Endress+Hauser no longer applies.

! Note! 

The Promag L, Promag W and Promag P sensors can be supplied with IP 68 rating (permanent 

immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed 

remote from the sensor.

The Promag L sensors with IP 68 rating are only available with stainless steel flanges.

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in )). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

A0011896

Fig. 45: Potential equalization and cathodic 
protection

1 Power supply isolation transformer
2 Electrically isolated

Operating conditions Potential equalization

1

2 2

a b

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 919 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2263 of 2457



Promag 50 Wiring

Endress+Hauser 57

4.5 Post-connection check

Perform the following checks after completing electrical installation of the measuring device:

Device condition and specifications Notes

Are cables or the device damaged (visual inspection)? -

Electrical connection Notes

Does the supply voltage match the specifications on the nameplate? • 85 to 250 V AC (50 to 60 Hz)

• 20 to 28 V AC (50 to 60 Hz)

11 to 40 V DC

Do the cables used comply with the necessary specifications? ä 49

Do the cables have adequate strain relief? -

Is the cable type route completely isolated?

Without loops and crossovers?

-

Are the power-supply and signal cables correctly connected? See the wiring diagram inside the 

cover of the terminal compartment

Only remote version:

Is the flow sensor connected to the matching transmitter electronics?

Check serial number on

nameplates of sensor and

connected transmitter.

Only remote version:

Is the connecting cable between sensor and transmitter connected correctly?

ä 44

Are all screw terminals firmly tightened? -

Have the measures for grounding/potential equalization been correctly 

implemented?

ä 53

Are all cable entries installed, firmly tightened and correctly sealed?

Cables looped as "water traps"?

ä 56

Are all housing covers installed and firmly tightened? -
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5 Operation

5.1 Display and operating elements

The local display enables you to read all important parameters directly at the measuring point and 

configure the device.

The display area consists of two lines; this is where measured values are displayed, and/or status 

variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment 

of display lines to variables at will in order to customize the display to suit your needs and 

preferences (  "Description of Device Functions" manual).

A0001141

Fig. 47: Display and operating elements

1 Liquid crystal display
The two-line liquid-crystal display shows measured values, dialog texts, error messages and information messages. 
The display as it appears when normal measuring is in progress is known as the HOME position (operating mode).
– Upper display line: Shows primary measured values, e.g. volume flow in [ml/min] or in [%].
– Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in [m3], 

bar graph, measuring point designation

2 Plus/minus keys
– Enter numerical values, select parameters
– Select different function groups within the function matrix

Press the +/- keys simultaneously to trigger the following functions:
– Exit the function matrix step by step HOME position
– Press and hold down +/- keys for longer than 3 seconds Return directly to HOME position
– Cancel data entry

3 Enter key
– HOME position Entry into the function matrix
– Save the numerical values you input or settings you change

Esc

E+-

1

32

+48.25 xx/yy

+3702.6 x
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5.2 Brief operating instructions on the function matrix

! Note! 

• See the general notes on ä 60.

• Detailed description of all the functions "Description of Device Functions" manual

The function matrix comprises two levels, namely the function groups and the functions of the 

function groups. 

The groups are the highest-level grouping of the control options for the device. A number of 

functions is assigned to each group. You select a group in order to access the individual functions 

for operating and configuring the device.

1. HOME position F Enter the function matrix

2. Select a function group (e.g. OPERATION)

3. Select a function (e.g. LANGUAGE)

Change parameter/enter numerical values:

P  select or enter enable code, parameters, numerical values

F  save your entries

4. Exit the function matrix:

– Press and hold down Esc key (X) for longer than 3 seconds HOME position

– Repeatedly press Esc key (X) return step by step to HOME position

A0001142

Fig. 48: Selecting functions and configuring parameters (function matrix)
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5.2.1 General notes

The Quick Setup menu ( ä 70) is adequate for commissioning in most instances. Complex 

measuring operations on the other hand necessitate additional functions that you can configure as 

necessary and customize to suit your process parameters. The function matrix, therefore, comprises 

a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of 

function groups.

Comply with the following instructions when configuring functions:

• You select functions as described on ä 59.

• You can switch off certain functions (OFF). If you do so, related functions in other function groups 

will no longer be displayed.

• Certain functions prompt you to confirm your data entries. 

Press P to select "SURE [ YES ]" and press F again to confirm. This saves your setting or starts a

function, as applicable.

• Return to the HOME position is automatic if no key is pressed for 5 minutes.

! Note! 

• The transmitter continues to measure while data entry is in progress, i.e. the current measured 

values are output via the signal outputs in the normal way.

• If the power supply fails, all preset and configured values remain safely stored in the EEPROM.

" Caution! 

All functions are described in detail, including the function matrix itself, in the "Description of 

Device Functions" manual, which is a separate part of these Operating Instructions.

5.2.2 Enabling the programming mode

The function matrix can be disabled. Disabling the function matrix rules out the possibility of 

inadvertent changes to device functions, numerical values or factory settings. A numerical code 

(factory setting = 50) has to be entered before settings can be changed.

If you use a code number of your choice, you exclude the possibility of unauthorized persons 

accessing data ( see the "Description of Device Functions" manual).

Comply with the following instructions when entering codes:

• If programming is disabled and the P operating elements are pressed in any function, a prompt 

for the code automatically appears on the display.

• If "0" is specified as the customer's code, programming is always enabled.

• The Endress+Hauser service organization can be of assistance if you mislay your personal code.

" Caution! 

Changing certain parameters such as all sensor characteristics, for example, influences numerous 

functions of the entire measuring system, particularly measuring accuracy. 

There is no need to change these parameters under normal circumstances and consequently, they 

are protected by a special code known only to the Endress+Hauser service organization. 

Please contact Endress+Hauser if you have any questions.

5.2.3 Disabling the programming mode

Programming is disabled if you do not press the operating elements within 60 seconds following

automatic return to the HOME position.

You can also disable programming in the "ACCESS CODE" function by entering any number 

(other than the customer's code).
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5.3 Displaying error messages

5.3.1 Type of error

Errors which occur during commissioning or measuring operation are displayed immediately. If two 

or more system or process errors occur, the error with the highest priority is the one shown on the 

display.

The measuring system distinguishes between two types of error:

• System errors ä 80:
This group comprises all device errors, e.g. communication errors, hardware faults, etc. 

• Process errors ä 82:

This group comprises all application errors, e.g. empty pipe, etc.

A0000991

Fig. 49: Error messages on the display (example)

1 Error type: 
– P = process error
– S = system error

2 Error message type: 
– $ = fault message
– ! = notice message

3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty
4 Error number: e.g. #401
5 Duration of most recent error occurrence (in hours, minutes and seconds)

5.3.2 Error message types

Users have the option of weighting certain errors differently, in other words having them classed as 

"Fault messages" or "Notice messages". You can define messages in this way with the aid of the 

function matrix ( "Description of Device Functions" manual). 

Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by 

the measuring device.

Notice message (!)

• Displayed as Exclamation mark (!), error type (S: system error, P: process error)

• The error in question has no effect on the outputs of the measuring device.

Fault message ($)

• Displayed as Lightning flash ( $), error type (S: system error, P: process error).

• The error in question has a direct effect on the outputs.

The response of the individual outputs (failsafe mode) can be defined in the function matrix using 

the "FAILSAFE MODE" function (  "Description of Device Functions" manual).

! Note! 

For security reasons, error messages should be output via the status output.

1

2 4 5 3

XXXXXXXXXX
#000 00:00:05

P
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5.4 Communication

In addition to local operation, the measuring device can be configured and measured values can be 

obtained by means of the HART protocol. Digital communication takes place using the 4–20 mA 

current output HART ä 52.

The HART protocol allows the transfer of measuring and device data between the HART master and 

the field devices for configuration and diagnostics purposes. 

The HART master, e.g. a handheld terminal or PC-based operating programs (such as FieldCare), 

require device description (DD) files which are used to access all the information in a HART device. 

Information is exclusively transferred using so-called "commands". There are three different 

command classes:

• Universal commands:
All HART device support and use universal commands. 

The following functionalities are linked to them:

– Identify HART devices

– Reading digital measured values (volume flow, totalizer, etc.)

• Common practice commands:
Common practice commands offer functions which are supported and can be executed by most 

but not all field devices.

• Device-specific commands:
These commands allow access to device-specific functions which are not HART standard. Such 

commands access individual field device information, amongst other things, such as empty/full 

pipe calibration values, low flow cutoff settings, etc.

! Note! 

The device has access to all three command classes. A list of all the "Universal commands" and 

"Common practice commands" is provided on ä 64.

5.4.1 Operating options

For the complete operation of the measuring device, including device-specific commands, there are 

DD files available to the user to provide the following operating aids and programs:

Field Xpert HART Communicator

Selecting device functions with a HART Communicator is a process involving a number of menu 

levels and a special HART function matrix.

The HART manual in the carrying case of the HART Communicator contains more detailed 

information on the device.

Operating program "FieldCare"

FieldCare is Endress+Hauser’s FDT-based plant Asset Management Tool and allows the 

configuration and diagnosis of intelligent field devices. By using status information, you also have a 

simple but effective tool for monitoring devices. The Proline flow measuring devices are accessed 

via a service interface or via the service interface FXA193.

Operating program "SIMATIC PDM" (Siemens)

SIMATIC PDM is a standardized, manufacturer-independent tool for the operation, configuration,

maintenance and diagnosis of intelligent field devices.

Operating program "AMS" (Emerson Process Management)

AMS (Asset Management Solutions): program for operating and configuring devices.
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5.4.2 Current device description files

The following table illustrates the suitable device description file for the operating tool in question 

and then indicates where these can be obtained.

HART protocol:

! Note! 

The "Fieldcheck" tester/simulator is used for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can be imported into a database, 

printed out and used for official certification. Contact your Endress+Hauser representative for more 

information.

5.4.3 Device variables

The following device variables are available using the HART protocol:

At the factory, the process variables are assigned to the following device variables:

• Primary process variable (PV)  Volume flow

• Second process variable (SV)  Totalizer 1

• Third process variable (TV)  not assigned

• Fourth process variable (FV)  not assigned

! Note! 

You can set or change the assignment of device variables to process variables using Command 51.

5.4.4 Switching HART write protection on/off

The HART write protection can be switched on and off using the HART WRITE PROTECT device 

function ( "Description of Device Functions" manual).

Valid for device software: 2.03.XX  Function DEVICE SOFTWARE

Device data HART

Manufacturer ID:

Device ID:

11hex (ENDRESS+HAUSER)

41hex

 Function MANUFACTURER ID

 Function DEVICE ID

HART version data: Device Revision 6/ DD Revision 1

Software release: 07.2009

Operating program: Sources for obtaining device descriptions:

Handheld Field Xpert SFX100 Use update function of handheld terminal

FieldCare / DTM • www.endress.com Download

• CD-ROM (Endress+Hauser order number 56004088)

• DVD (Endress+Hauser order number 70100690)

AMS www.endress.com Download

SIMATIC PDM www.endress.com  Download

Tester/simulator: Sources for obtaining device descriptions:

Fieldcheck Update by means of FieldCare with the flow device FXA193/291 DTM in the 

Fieldflash module

Code (decimal) Device variable

0 OFF (not assigned)

1 Volume flow

250 Totalizer 1

251 Totalizer 2
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5.4.5 Universal and common practice HART commands

The following table contains all the universal commands supported by the device.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Universal commands

0 Read unique device identifier

Access type = read

none Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

1 Read primary process variable

Access type = read

none – Byte 0: HART unit code of the primary process variable

– Bytes 1-4: Primary process variable 

Factory setting:

Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

2 Read the primary process variable 

as current in mA and percentage 

of the set measuring range

Access type = read

none – Bytes 0-3: actual current of the primary process variable in 

mA

– Bytes 4-7: % value of the set measuring range

Factory setting:

Primary process variable = Volume flow

! Note! 

You can change the assignment of device variables to process 

variables using Command 51.

3 Read the primary process variable 

as current in mA and four 

dynamic process variables

Access type = read

none 24 bytes are sent as a response:

– Bytes 0-3: primary process variable current in mA

– Byte 4: HART unit code of the primary process variable

– Bytes 5-8: Primary process variable

– Byte 9: HART unit code of the second process variable

– Bytes 10-13: Second process variable

– Byte 14: HART unit code of the third process variable

– Bytes 15-18: Third process variable

– Byte 19: HART unit code of the fourth process variable

– Bytes 20-23: Fourth process variable

Factory setting:
• Primary process variable = Volume flow

• Second process variable = Totalizer 1

• Third process variable = OFF (not assigned)

• Fourth process variable = OFF (not assigned)

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.
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6 Set HART shortform address

Access type = write

Byte 0: desired address (0 to 15)

Factory setting: 0

! Note! 

With an address >0 (multidrop mode), the current 

output of the primary process variable is set to 4 mA.

Byte 0: active address

11 Read unique device identification 

using the TAG (measuring point 

designation)

Access type = read

Bytes 0-5: TAG Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID if the given TAG 

agrees with the one saved in the device:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

12 Read user message

Access type = read

none Bytes 0-24: User message

! Note! 

You can write the user message using Command 17.

13 Read TAG, descriptor and date

Access type = read

none – Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

! Note! 

You can write the TAG, descriptor and date using 

Command 18.

14 Read sensor information on 

primary process variable

none – Bytes 0-2: Sensor serial number

– Byte 3: HART unit code of sensor limits and measuring 

range of the primary process variable

– Bytes 4-7: Upper sensor limit

– Bytes 8-11: Lower sensor limit

– Bytes 12-15: Minimum span

! Note! 

• The data relate to the primary process variable 

(= volume flow).

• Manufacturer-specific units are represented using the 

HART unit code "240".

15 Read output information of 

primary process variable

Access type = read

none – Byte 0: Alarm selection ID

– Byte 1: Transfer function ID

– Byte 2: HART unit code for the set measuring range of the 

primary process variable

– Bytes 3-6: upper range, value for 20 mA

– Bytes 7-10: lower range, value for 4 mA

– Bytes 11-14: Damping constant in [s]

– Byte 15: Write protection ID

– Byte 16: OEM dealer ID, 17 = E+H

Factory setting: Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)
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The following table contains all the common practice commands supported by the 

device.

16 Read the device production 

number

Access type = read

none Bytes 0-2: Production number

17 Write user message

Access = write

You can save any 32-character long text in the device 

under this parameter:

Bytes 0-23: Desired user message

Displays the current user message in the device:

Bytes 0-23: Current user message in the device

18 Write TAG, descriptor and date

Access = write

With this parameter, you can store an 8 character 

TAG, a 16 character descriptor and a date:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

Displays the current information in the device:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

19 Write the device production 

number

Access = write

Bytes 0-2: Production number Bytes 0-2: Production number

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Common practice commands

34 Write damping value for primary 

process variable

Access = write

Bytes 0-3: Damping value of the primary process 

variable "volume flow" in seconds

Factory setting:
Primary process variable = Current output damping

Displays the current damping value in the device:

Bytes 0-3: Damping value in seconds

35 Write measuring range of primary 

process variable

Access = write

Write the desired measuring range:

– Byte 0: HART unit code of the primary process 

variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

Factory setting:
Primary process variable = Volume flow

! Note! 

• The start of the measuring range (4 mA) must 

correspond to the zero flow.

• If the HART unit code is not the correct one for the 

process variable, the device will continue with the 

last valid unit.

The currently set measuring range is displayed as a response:

– Byte 0: HART unit code for the set measuring range of the 

primary process variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

38 Device status reset (configuration 

changed)

Access = write

none none

! Note! 

It is also possible to execute this HART command when write 

protection is activated (= ON)!

40 Simulate input current of primary 

process variable

Access = write

Simulation of the desired output current of the 

primary process variable. An entry value of 0 exits the 

simulation mode: 

Bytes 0-3: Output current in mA

Factory setting:
Primary process variable = Volume flow

! Note! 

You can set the assignment of device variables to 

process variables using Command 51.

The momentary output current of the primary process 

variable is displayed as a response:

Bytes 0-3: Output current in mA

42 Perform master reset

Access = write

none none
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44 Write unit of primary process 

variable

Access = write

Set unit of primary process variable. Only units which 

are suitable for the process variable are transferred to 

the device:

Byte 0: HART unit code

Factory setting:
Primary process variable = Volume flow

! Note! 

• If the written HART unit code is not the correct 

one for the process variable, the device will 

continue with the last valid unit.

• If you change the unit of the primary process 

variable, this has a direct impact on the system 

units.

The current unit code of the primary process variable is 

displayed as a response: Byte 0: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

48 Read additional device status

Access = read

none The device status is displayed in extended form as the 

response: Coding: see table ä 68

50 Read assignment of the device 

variables to the four process 

variables

Access = read

none Display of the current variable assignment of the process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

Factory setting:
• Primary process variable: Code 1 for volume flow

• Second process variable: Code 250 for totalizer

• Third process variable: Code 0 for OFF (not assigned)

• Fourth process variable: Code 0 for OFF (not assigned)

51 Write assignment of the device 

variables to the four process 

variables

Access = write

Setting of the device variables to the four process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process 

variable

– Byte 2: Device variable code to the third process 

variable

– Byte 3: Device variable code to the fourth process 

variable

Factory setting:
• Primary process variable: Volume flow

• Second process variable: Totalizer 1

• Third process variable: OFF (not assigned)

• Fourth process variable: OFF (not assigned)

The variable assignment of the process variables is displayed 

as a response:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

53 Write device variable unit

Access = write

This command sets the unit of the given device 

variables. Only those units which suit the device 

variable are transferred:

– Byte 0: Device variable code

– Byte 1: HART unit code

Code of the supported device variables: See 

information ä 63

! Note! 

• If the written unit is not the correct one for the 

device variable, the device will continue with the 

last valid unit.

• If you change the unit of the device variable, this 

has a direct impact on the system units.

The current unit of the device variables is displayed in the 

device as a response:

– Byte 0: Device variable code

– Byte 1: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

59 Write number of preambles in 

response message

Access = write

This parameter sets the number of preambles which 

are inserted in the response messages:

Byte 0: Number of preambles (4 to 20)

The current number of preambles is displayed in the response 

telegram: Byte 0: Number of preambles

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 930 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2274 of 2457



Operation Promag 50

68 Endress+Hauser

5.4.6 Device status and error messages

You can read the extended device status, in this case, current error messages, via Command "48". 

The command delivers information which is partly coded in bits (see table below).

! Note! 

• You can find a detailed explanation of the device status and error messages and their elimination 

on ä 68

• Bits and bytes not listed are not assigned.

Byte Bit Error No. Short error description

0

0 001 Serious device error

1 011 Measuring amplifier has faulty EEPROM

2 012 Error when accessing data of the measuring amplifier EEPROM

1

1 031 S-DAT: defective or missing

2 032 S-DAT: Error accessing saved values

5 051 I/O and the amplifier are not compatible.

3
3 111 Totalizer checksum error

4 121 I/O board and amplifier not compatible.

4
3 251 Internal communication fault on the amplifier board.

4 261 No data reception between amplifier and I/O board

5
0 321 Coil current of the sensor is outside the tolerance.

7 339 Flow buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

6

0 340

1 341

2 342

3 343 Frequency buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.4 344

5 345

6 346

7 347 Pulse buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

7

0 348

1 349

2 350

3 351 Current output:

Flow is out of range.
4 352

5 353

6 354

7 355 Frequency output:

Flow is out of range.

8

0 356

1 357

2 358
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8

3 359 Pulse output:

Flow is out of range.
4 360

5 361

6 362

10 7 401 Measuring tube partially filled or empty

11

2 461
EPD calibration not possible because the fluid's conductivity is either too low or too 

high.

4 463
The EPD calibration values for empty pipe and full pipe are identical, and therefore 

incorrect.

12
1 474 Maximum flow value entered is overshot

7 501 Amplifier software version is loaded. Currently no other commands are possible.

13 0 502 Upload/download of device files. Currently no other commands are possible.

14
3 601 Positive zero return active

7 611 Simulation current output active

15

0 612

1 613

2 614

3 621 Simulation frequency output active

4 622

5 623

6 624

7 631 Simulation pulse output active

16

0 632

1 633

2 634

3 641 Simulation status output active

4 642

5 643

6 644

17 7 671 Simulation of the status input active

18

0 672

1 673

2 674

3 691 Simulation of response to error (outputs) active

4 692 Simulation of volume flow active

Byte Bit Error No. Short error description
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6 Commissioning

6.1 Function check

Make sure that all final checks have been completed before you start up your measuring point:

• Checklist for "Post-installation check" ä 43

• Checklist for "Post-connection check" ä 57

6.2 Switching on the measuring device

Once the connection checks have been successfully completed, it is time to switch on the power 

supply. The device is now operational. The measuring device performs a number of post switch-on 

self-tests. As this procedure progresses the following sequence of messages appears on the local 

display:

Normal measuring mode commences as soon as start-up completes. 

Various measured-value and/or status variables (HOME position) appear on the display.

! Note! 

If start-up fails, an error message indicating the cause is displayed.

PROMAG 50

STARTUP. . .
Start-up message

Æ

DEVICE SOFTWARE

V XX.XX.XX
Current software version

Æ

SYSTEM OK

OPERATION
Beginning of normal measuring mode

Æ
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6.3 Quick Setup

In the case of measuring devices without a local display, the individual parameters and functions 

must be configured via the operating program, e.g. FieldCare. 

If the measuring device is equipped with a local display, all the important device parameters for 

standard operation, as well as additional functions, can be configured quickly and easily by means 

of the following Quick Setup menu.

6.3.1 "Commissioning" Quick Setup menu

This Quick Setup menu guides you systematically through the setup procedure for all the major 

device functions that have to be configured for standard measuring operation.

A0005413-EN

Fig. 50: "QUICK SETUP COMMISSIONING" menu for the rapid configuration of important device functions

++ +E EEsc

E+-

XXX.XXX.XX

HOME-POSITION

QS
Commission

Language

Defaults

Quick Setup

Unit
Volume flow

Measuring
Mode

Frequency Pulse

Current Output Freq.-/ Pulse Output Quit

Assign
Current

Assign
Frequency

Assign
Pulse

Current
Span

Value
20 mA

Time
Constant

Time
Constant

Failsafe
Mode

Failsafe
Mode

Failsafe
Mode

Operation
Mode

End Value
Freq.

Value
f max

Pulse
Value

Pulse
Width

Output
Signal

Output
Signal

Automatic parameterization
of the display

Quit Quick Setup
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6.4 Configuration

6.4.1 Current output: active/passive

The current output is configured as "active" or "passive" by means of various jumpers on the I/O 

board.

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

1. Switch off power supply.

2. Remove the I/O board  ä 87

3. Position the jumper å 51

" Caution! 

Risk of destroying the measuring device. Set the jumpers exactly as shown in the graphic. Pay 

strict attention to the position of the jumpers as indicated in the graphic.

4. Installation of the I/O board is the reverse of the removal procedure.

A0001044

Fig. 51: Configuring current outputs using jumpers (I/O board)

1 Active current output (factory setting)
2 Passive current output

1

2
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6.5 Adjustment

6.5.1 Empty-pipe/full-pipe adjustment

Flow cannot be measured correctly unless the measuring tube is completely full. 

This status can be permanently monitored using the Empty Pipe Detection:

• EPD = Empty Pipe Detection (with the help of an EPD electrode) 

• OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring 

electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable 

for using EPD). 

" Caution! 

Detailed information on the empty-pipe/full-pipe adjustment procedure can be found in the 

"Description of Device Functions" manual:

• EPD/OED ADJUSTMENT  (carrying out the adjustment).

• EPD (switching on and off EPD/OED).

• EPD RESPONSE TIME  (input of the response time for EPD/OED).

! Note! 

• The EPD function is not available unless the sensor is fitted with an EPD electrode.

• The devices are already calibrated at the factory with water (approx. 500 S/cm). 

If the fluid conductivity differs from this reference, empty-pipe/full-pipe adjustment has to be 

performed again on site.

• The default setting for EPD when the devices are delivered is OFF; the function has to be activated 

if required.

• The EPD process error can be output by means of the configurable relay output.

Performing empty-pipe and full-pipe adjustment (EPD)

1. Select the appropriate function in the function matrix: 

HOME  F  R PROCESS PARAMETER  F  R EPD ADJUSTMENT

2. Empty the piping:

– The wall of the measuring tube should still be wet with fluid during EPD empty pipe 

adjustment

– The wall of the measuring tube/the measuring electrodes should no longer be wet with 

fluid during OED empty pipe adjustment 

3. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and 

press  F to confirm.

4. After empty-pipe adjustment, fill the piping with fluid.

5. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press F 

to confirm.

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing F.

7. Switch on empty pipe detection in the EPD function:

– EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and press F to confirm

– OED empty pipe adjustment: Select OED and confirm with F.

" Caution! 

The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display:

– FULL = EMPTY

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 

must repeat empty-pipe or full-pipe adjustment!

– ADJUSTMENT NOT OK

Adjustment is not possible because the fluid’s conductivity is out of range.
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6.6 Data storage device (HistoROM)

At Endress+Hauser, the term HistoROM refers to various types of data storage modules on which 

process and measuring device data are stored. It is possible to plug these modules into other devices 

to copy device configurations from one device to another, for example.

6.6.1 HistoROM/S-DAT (sensor-DAT)

The S-DAT is an exchangeable data storage device in which all sensor relevant parameters are 

stored, i.e., diameter, serial number, calibration factor, zero point.
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7 Maintenance

No special maintenance work is required.

7.1 Exterior cleaning

When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 

surface of the housing and the seals.

7.2 Seals

The seals of the Promag H sensor must be replaced periodically, particularly in the case of gasket 

seals (aseptic version). 

The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 

and the fluid temperature.

Replacement seals (accessories) ä 76.
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8 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor. Your Endress+Hauser service organization can provide detailed 

information on the specific order codes on request.

8.1 Device-specific accessories

8.2 Measuring principle-specific accessories

Accessory Description Order code

Proline Promag 50 

transmitter

Transmitter for replacement or storage. Use the order code to 

define the following specifications:

• Approvals

• Degree of protection/version

• Cable for remote version

• Cable entry

• Display/power supply/operation

• Software

• Outputs/inputs

50XXX – XXXXX******

Accessory Description Order code

Mounting set for 

Promag 50 transmitter

Mounting set for the transmitter (remote version). Suitable for:

• Wall mounting

• Pipe mounting

• Panel-mounted installation

Mounting set for aluminum field housing. Suitable for:

• Pipe mounting

DK5WM – *

Wall-mounting kit for 

Promag H

Wall-mounting kit for the Promag H sensor. DK5HM – **

Cable for remote version Coil and signal cables, various lengths. DK5CA – **

Mounting kit for 

Promag D, wafer version

Mounting kit consisting of:

• Mounting bolts

• Nuts incl. washers

• Flange seals

• Centering sleeves (if required for the flange)

DKD** – **

Set of seals for Promag D Set of seals consisting of two flange seals. DK5DD – ***

Mounting kit for 

Promag H

Mounting kit consisting of:

• 2 process connections

• Threaded fasteners

• Seals

DKH** – ****

Set of seals for Promag H For regular replacement of the seals of the Promag H sensor. DK5HS – ***

Welding jig for 

Promag H

Weld nipple as process connection:

welding jig for installation in pipe.

DK5HW – ***

Adapter connection for 

Promag A, H

Adapter connections for installing a Promag 10 H instead of a 

Promag 30/33 A or Promag 30/33 H DN 25.

DK5HA – *****

Ground rings for

Promag H

Ground rings for potential equalization. DK5HR – ***

Ground cable for

Promag L, W, P

Ground cable for potential equalization. DK5GC – ***

Ground disk for 

Promag L, W, P

Ground disk for potential equalization. DK5GD – * * ***
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8.3 Communication-specific accessories

Process display 

RIA45

Multifunctional 1-channel display unit:

• Universal input

• Transmitter power supply

• Limit relay

• Analog output

RIA45 – ******

Process display 

RIA251

Digital display device for looping into the 4 to 20 mA current loop. RIA251 – **

Field display unit 

RIA16

Digital field display device for looping into the 4 to 20 mA current 

loop.

RIA16 – ***

Application Manager 

RMM621

Electronic recording, display, balancing, control, saving and event 

and alarm monitoring of analog and digital input signals. Values 

and conditions determined are output by means of analog and 

digital output signals. Remote transmission of alarms, input values 

and calculated values using a PSTN or GSM modem.

RMM621 – 

**********

Accessory Description Order code

HART Communicator 

Field Xpert SFX 100

Handheld terminal for remote configuration and for obtaining 

measured values via the HART current output (4 to 20 mA) and 

FOUNDATION Fieldbus. 

Contact your Endress+Hauser representative for more information.

SFX100 – *******

Fieldgate FXA320 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• 2-channel analog input (4 to 20 mA)

• 4 binary inputs with event counter function and frequency 

measurement

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values.

FXA320 – *****

Fieldgate FXA520 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• Web server for remote monitoring of up to 30 measuring points

• Intrinsically safe version [EEx ia]IIC for applications in hazardous 

areas

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values

• Remote diagnosis and remote configuration of connected HART 

devices

FXA520 – ****

FXA195 The Commubox FXA195 connects intrinsically safe Smart 

transmitters with HART protocol to the USB port of a personal 

computer. This makes the remote operation of the transmitters 

possible with the aid of configuration programs (e.g. FieldCare). 

Power is supplied to the Commubox by means of the USB port

FXA195 – *

Accessory Description Order code
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8.4 Service-specific accessories

Accessory Description Order code

Applicator Software for selecting and planning flowmeters. The Applicator 

software can be downloaded from the Internet or ordered on 

CD-ROM for installation on a local PC. 

Contact your Endress+Hauser representative for more information.

DXA80 – *

Fieldcheck Tester/simulator for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can 

be imported into a database, printed out and used for official 

certification. 

Contact your Endress+Hauser representative for more information.

50098801

FieldCare FieldCare is Endress+Hauser's FDT-based asset management tool. 

It can configure all intelligent field units in your system and helps 

you manage them. By using status information, it is also a simple 

but effective way of checking their status and condition.

See the product page on 

the Endress+Hauser 

Web site:

www.endress.com

Memograph M graphic 

display recorder

The Memograph M graphic display recorder provides information 

on all the relevant process variables. Measured values are recorded 

correctly, limit values are monitored and measuring points 

analyzed. The data are stored in the 256 MB internal memory and 

also on a DSD card or USB stick. 

Memograph M boasts a modular design, intuitive operation and a 

comprehensive security concept. The ReadWin® 2000 PC 

software is part of the standard package and is used for configuring, 

visualizing and archiving the data captured. 

The mathematics channels which are optionally available enable 

continuous monitoring of specific power consumption, boiler 

efficiency and other parameters which are important for efficient 

energy management. 

RSG40 – 

************

FXA193 Service interface from the device to the PC for operation via 

FieldCare.

FXA193 – *
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9 Troubleshooting

9.1 Troubleshooting instructions

Always start troubleshooting with the checklist below if faults occur after start-up or during 

operation. The routine takes you directly to the cause of the problem and the appropriate remedial 

measures.

Check the display

No display visible and no 

output signals present.

1. Check the supply voltage terminals 1, 2

2. Check the power line fuse ä 91

85 to 260 V AC: 0.8 A slow-blow / 250 V

20 to 55 V AC / 16 to 62 V DC: 2 A slow-blow / 250 V

3. Measuring electronics defective order spare parts ä 86

No display visible, but 

output signals are 

present.

1. Check whether the ribbon-cable connector of the display module is correctly 

plugged into the amplifier board ä 87

2. Display module defective order spare parts ä 86

3. Measuring electronics defective order spare parts ä 86

Display texts are in a 

foreign language.

Switch off power supply. Press and hold down both the OS buttons and switch on the 

measuring device. The display text will appear in English (default) and is displayed at 

maximum contrast.

Measured value 

indicated, but no signal at 

the current or pulse 

output.

Electronics board defective order spare parts ä 86

Error messages on display

Errors which occur during commissioning or measuring operation are displayed immediately. 

Error messages consist of a variety of icons: the meanings of these icons are as follows (example):

– Error type: S = system error, P = process error

– Error message type: $ = fault message, ! = notice message

– EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty

– 03:00:05 = duration of error occurrence (in hours, minutes and seconds)

– #401 = error number

" Caution! 

• See the information on ä 61!

• The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 

message only.

Error number:

No. 001 – 399

No. 501 – 699

System error (device error) has occurred ä 80

Error number:

No. 401 - 499

Process error (application error) has occurred ä 82

Other error (without error message)

Some other error has 

occurred.

Diagnosis and rectification ä 83
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9.2 System error messages

Serious system errors are always recognized by the device as "Fault message", and are shown as a 

lightning flash ( $) on the display. Fault messages immediately affect the outputs.

" Caution! 

In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 

The necessary procedures on ä 6 must be carried out before you return a flowmeter to 

Endress+Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will 

find a master copy of this form at the back of this manual.

! Note! 

Also observe the information on ä 61.

No. Error message / Type Cause Remedy (spare part ä 86)

S = System error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

No. # 0xx   Hardware error

001 S: CRITICAL FAILURE

$: # 001

Serious device error Replace the amplifier board.

011 S: AMP HW EEPROM

$: # 011

Amplifier:

Defective EEPROM

Replace the amplifier board.

012 S: AMP SW EEPROM

$: # 012

Amplifier: 

Error accessing EEPROM data

The EEPROM data blocks in which an error has occurred are 

displayed in the TROUBLESHOOTING function.

Press Enter to acknowledge the errors in question; default values 

are automatically inserted instead of the errored parameter values.

! Note! 

The measuring device has to be restarted if an error has occurred 

in a totalizer block (see error No. 111 / CHECKSUM TOTAL).

031 S: SENSOR HW DAT

$: # 031

1. S-DAT is not plugged into the amplifier board 

correctly (or is missing).

2. S-DAT is defective.

1. Check whether the S-DAT is correctly plugged into the 

amplifier board. 

2. Replace the S-DAT if it is defective.

Check that the new replacement DAT is compatible with the 

measuring electronics.

Check the:

- Spare part set number

- Hardware revision code

3. Replace measuring electronics boards if necessary. 

4. Plug the S-DAT into the amplifier board. 

032 S: SENSOR SW DAT

$: # 032

No. # 1xx   Software error

101 S: GAIN ERROR AMP

$: # 101

Gain deviation compared to reference gain > 25%. Replace the amplifier board.

111 S: CHECKSUM TOTAL

$: # 111

Totalizer checksum error. 1. Restart the measuring device.

2. Replace the amplifier board if necessary.

121 S: A / C COMPATIB.

!: # 121

Due to different software versions, I/O board and 

amplifier board are only partially compatible (possibly 

restricted functionality).

! Note! 

– This message is only listed in the error history.

– Nothing is shown on the display.

Module with lower software version has either to be updated by 

FieldCare with the required software version or the module has to 

be replaced.
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No. # 2xx   Error in DAT / no communication

251 S: COMMUNICATION I/O 

$: # 251

Internal communication fault on the amplifier board. Replace the amplifier board.

261 S: COMMUNICATION I/O 

$: # 261

No data reception between amplifier and I/O board or 

faulty internal data transfer.

Check the BUS contacts.

No. # 3xx   System limits exceeded

321 S: TOL. COIL CURR.

$: # 321

Sensor:

Coil current is out of tolerance.
# Warning! 

Switch off power supply before manipulating the coil current 

cable, coil current cable connector or measuring electronics 

boards!

Remote version:

1. Check wiring of terminals 41/42 ä 44

2. Check coil current cable connector.

Compact and remote version:

Replace measuring electronics boards if necessary 

339

 to 

342

S: STACK CUR OUT n

!: # 339 to 342

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

343

 to 

346

S: STACK FREQ. OUT n

!: # 343 to 346

347

 to 

350

S: STACK PULSE OUT n

!: # 343 to 346

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Increase the setting for pulse weighting

2. Increase the max. pulse frequency if the totalizer can handle 

a higher number of pulses.

3. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

351

 to 

354

S: CURRENT RANGE n

!: # 351 to 354

Current output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

355

 to 

358

S: FREQ. RANGE n

!: # 355 to 358

Frequency output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

359

 to 

362

S: PULSE RANGE

!: # 359 to 362

Pulse output:

the pulse output frequency is out of range.

1. Increase the setting for pulse weighting

2. When selecting the pulse width, choose a value that can still 

be processed by a connected counter (e.g. mechanical 

counter, PLC etc.).

Determine the pulse width:
– Variant 1: Enter the minimum duration that a pulse must 

be present at the connected counter to ensure its 

registration.

– Variant 2: Enter the maximum (pulse) frequency as the 

half "reciprocal value" that a pulse must be present at the 

connected counter to ensure its registration.

Example:

The maximum input frequency of the connected counter is 

10 Hz. The pulse width to be entered is:

a0004437

3. Reduce flow.

No. Error message / Type Cause Remedy (spare part ä 86)

1

2.10 Hz
= 50 ms
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9.3 Process error messages

! Note! 

Also observe the information on ä 61.

No. # 5xx   Application error

501 S: SW.-UPDATE ACT.

!: # 501

New amplifier or communication (I/O module) 

software version is loaded. 

Currently no other functions are possible.

Wait until the procedure is finished. 

The device will restart automatically.

502 S: UP-/DOWNLOAD ACT

!: # 502

Uploading or downloading the device data via operating 

program. 

Currently no other functions are possible.

Wait until the procedure is finished.

No. # 6xx   Simulation mode active

601 S: POS. ZERO-RETURN

!: # 601

Positive zero return active

" Caution! 

This message has the highest display priority!

Switch off positive zero return

611

 to 

614

S: SIM. CURR. OUT. n

!: # 611 to 614

Simulation current output active

621

 to 

624

S: SIM. FREQ. OUT. n

!: # 621 to 624

Simulation frequency output active Switch off simulation

631

 to 

634

S: SIM. PULSE n

!: # 631 to 634

Simulation pulse output active Switch off simulation

641

 to 

644

S: SIM. STAT. OUT n

!: # 641 to 644

Simulation status output active Switch off simulation

671

 to 

674

S: SIM. STATUS IN n

!: # 671 to 674

Simulation status input active Switch off simulation

691 S: SIM. FAILSAFE

!: # 691

Simulation of response to error (outputs) active Switch off simulation

692 S: SIM. MEASURAND

!: # 692

Simulation of a measured variable active (e.g. mass 

flow).

Switch off simulation

698 S: DEV. TEST ACT.

!: # 698

The measuring device is being checked on site via the 

test and simulation device.

–

No. Error message / Type Cause Remedy (spare part ä 86)

No. Error message / Type Cause Remedy (spare part ä 86)

P = Process error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

401 EMPTY PIPE

$: # 401

Measuring tube partially filled or empty 1. Check the process conditions of the plant

2. Fill the measuring tube

461 ADJ. NOT OK

!: # 461

EPD calibration not possible because the fluid's 

conductivity is either too low or too high.

The EPD function cannot be used with fluids of this nature.

463 FULL = EMPTY

$: # 463

The EPD calibration values for empty pipe and full pipe 

are identical, therefore incorrect.

Repeat calibration, making sure procedure is correct ä 73.
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9.4 Process errors without messages

Symptoms Rectification

Remark: You may have to change or correct certain settings in functions in the function matrix in order to rectify the fault.

Flow values are negative, even though 

the fluid is flowing forwards through 

the pipe.

1. Remote version:

– Switch off the power supply and check the wiring ä 44

– If necessary, reverse the connections at terminals 41 and 42

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function accordingly

Measured-value reading fluctuates 

even though flow is steady.

1. Check grounding and potential equalization ä 53

2. Check the fluid for presence of gas bubbles.

3. In the "SYSTEM DAMPING" function  increase the value

Measured-value reading shown on 

display, even though the fluid is at a 

standstill and the measuring tube is full.

1. Check grounding and potential equalization ä 53

2. Check the fluid for presence of gas bubbles.

3. Activate the "LOW FLOW CUTOFF" function, i.e. enter or increase the value for the switching point.

Measured-value reading on display, 

even though measuring tube is empty.

1. Perform empty-pipe/full-pipe adjustment and then switch on Empty Pipe detection ä 73

2. Remote version: Check the terminals of the EPD cable ä 44

3. Fill the measuring tube.

The current output signal is always 4 

mA, irrespective of the flow signal at 

any given time.

1. Select the "BUS ADDRESS" function and change the setting to "0".

2. Value for creepage too high. Reduce the value in the "LOW FLOW CUTOFF" function.

The fault cannot be rectified or some 

other fault not described above has 

arisen.

In these instances, please contact your 

Endress+Hauser service organization.

The following options are available for tackling problems of this nature:

Request the services of an Endress+Hauser service technician

If you contact our service organization to have a service technician sent out, please be ready to quote the following 

information:

– Brief description of the fault

– Nameplate specifications ( ä 7): order code, serial number

Returning devices to Endress+Hauser

The necessary procedures ( ä 6) must be carried out before you return a flowmeter requiring repair or calibration to 

Endress+Hauser.

Always enclose a duly completed "Declaration of Conformity" form with the flowmeter. You will find a master copy of 

this form at the back of this manual.

Replace transmitter electronics

Components in the measuring electronics defective order spare parts ä 86
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9.5 Response of outputs to errors

! Note! 

The failsafe mode of totalizers, current, pulse and frequency outputs can be customized by means 

of various functions in the function matrix. You will find detailed information on these procedures 

in the "Description of Device Functions" manual.

You can use positive zero return to set the signals of the current, pulse and status outputs to their 

fallback value, for example when measuring has to be interrupted while a pipe is being cleaned. This 

function takes priority over all other device functions: simulations, for example, are suppressed.

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated

" Caution! 

System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. See the 

information on ä 64

Current output MINIMUM VALUE

0–20 mA  0 mA

4–20 mA  2 mA

4–20 mA HART  2 mA

4–20 mA NAMUR 3.5 mA

4–20 mA HART NAMUR 3.5 mA

4–20 mA US  3.75 mA

4–20 mA HART US  3,75 mA

0–20 mA (25 mA)  0 mA

4–20 mA (25 mA)  2 mA

4–20 mA (25 mA) HART  2 mA

MAXIMUM VALUE

0–20 mA  22 mA

4–20 mA  22 mA

4–20 mA HART  22 mA

4–20 mA NAMUR 22.6 mA

4–20 mA HART NAMUR 22.6 mA

4–20 mA US  22.6 mA

4–20 mA HART US  22.6 mA

0–20 mA (25 mA)  25 mA

4–20 mA (25 mA)  25 mA

4–20 mA (25 mA) HART  25 mA

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Output signal corresponds to 

"zero flow"

Pulse output MIN/MAX VALUE  FALLBACK VALUE

Signal output   no pulses

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Fault is ignored, i.e. normal measured-value output on the basis of 

ongoing flow measurement.

Output signal corresponds to 

"zero flow"
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Frequency 

output

FALLBACK VALUE
Signal output   0 Hz

Output signal corresponds to 

"zero flow"

FAILSAFE LEVEL
Output of the frequency specified in the FALÌLSAFE VALUE 

function.

HOLD VALUE
Measured value display on the basis of the

last saved value preceding occurrence of the fault.

ACTUAL VALUE
Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Totalizer STOP
The totalizers are paused until the error is rectified.

Totalizer stops

ACTUAL VALUE
The fault is ignored. The totalizer continues to count in accordance 

with the current flow value.

HOLD VALUE
The totalizer continues to count the flow in accordance with the 

last valid flow value (before the error occurred).

Status output In the event of a fault or power supply failure: 

Status output  non-conductive

No effect on status output

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated
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9.6 Spare parts

Detailed troubleshooting instructions are provided in the previous sections ä 79

The measuring device, moreover, provides additional support in the form of continuous self-

diagnosis and error messages.

Fault rectification can entail replacing defective components with tested spare parts. The illustration 

below shows the available scope of spare parts.

! Note! 

You can order spare parts directly from your Endress+Hauser service organization by providing the 

serial number printed on the transmitter's nameplate ä 7

Spare parts are shipped as sets comprising the following parts:

• Spare part

• Additional parts, small items (threaded fasteners, etc.)

• Mounting instructions

• Packaging

A0009764

Fig. 52: Spare parts for Promag 50 transmitter (field and wall-mounted housings)

1 Power unit board (85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC)
2 Amplifier board
3 I/O board (COM module)
4 HistoROM / S-DAT (sensor data memory)
5 Display module

1

2

4

5

3
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9.6.1 Removing and installing printed circuit boards

Field housing: removing and installing printed circuit boards å 53

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Unscrew cover of the electronics compartment from the transmitter housing.

3. Remove the local display (1) as follows:

– Press in the latches (1.1) at the side and remove the display module.

– Disconnect the ribbon cable (1.2) of the display module from the amplifier board.

4. Remove the screws and remove the cover (2) from the electronics compartment.

5. Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and 

pull the board clear of its holder.

6. Remove amplifier board (5):

– Disconnect the plug of the electrode signal cable (5.1) including S-DAT (5.3) from the board.

– Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from 

the board, i.e. without moving it to and fro.

– Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its 

holder.

7. Installation is the reverse of the removal procedure.

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 950 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2294 of 2457



Troubleshooting Promag 50

88 Endress+Hauser

A0002657

Fig. 53: Field housing: removing and installing printed circuit boards

1 Local display
1.1 Latch
1.2 Ribbon cable (display module)
2 Screws of electronics compartment cover
3 Aperture for installing/removing boards
4 Power supply board
5 Amplifier board
5.1 Electrode signal cable (sensor)
5.2 Coil current cable (sensor)
5.3 Histo-ROM / S-DAT (sensor data memory)
6 I/O board

4

5

6

3

2

1

1.2

5.1

5.3

5.2

1.1

3

3
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Wall-mount housing: removing and installing printed circuit boards å 54

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the 

electronics module (2).

3. Then push up electronics module and pull it as far as possible out of the wall-mounted housing.

4. Disconnect the following cable plugs from amplifier board (7):

– Electrode signal cable plug (7.1) including S-DAT (7.3).

– Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable 

and gently disconnect the plug from the board, i.e. without moving it to and fro.

– Ribbon cable plug (3) of the display module.

5. Remove the screws and remove the cover (4) from the electronics compartment.

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose 

and pull the board clear of its holder.

7. Installation is the reverse of the removal procedure.
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A0005409

Fig. 54: Wall-mount housing: removing and installing printed circuit boards

1 Housing cover
2 Electronics module
3 Ribbon cable (display module)
4 Cover of electronics compartment (3 screws)
5 Aperture for installing/removing boards
6 Power supply board
7 Amplifier board
7.1 Electrode signal cable (sensor)
7.2 Coil current cable (sensor)
7.3 Histo-ROM / S-DAT (sensor data memory)
8 I/O board

6

7

8

5

5

3 4

7.1

7.3

7.2

1

2

3

5
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9.6.2 Replacing the device fuse

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

The main fuse is on the power supply board ( å 55).

The procedure for replacing the fuse is as follows:

1. Switch off power supply.

2. Remove the power supply board: field housing ä 87, wall-mount housing ä 89 

3. Remove cap (1) and replace the device fuse (2).

Use only fuses of the following type:

– Power supply 20 to 55 V AC / 16 to 62 V DC 2.0 A slow-blow / 250 V; 

5.2 × 20 mm

– Power supply 85 to 260 V AC 0.8 A slow-blow / 250 V; 5.2 × 20 mm

– Ex-rated devices see the Ex documentation.

4. Installation is the reverse of the removal procedure.

" Caution! 

Use only original Endress+Hauser parts.

a0001148

Fig. 55: Replacing the device fuse on the power supply board

1 Protective cap
2 Device fuse

1

2
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9.6.3 Replacing the exchangeable electrode 

The Promag W sensor (DN 350 to 2000; 14" to 78") is available with exchangeable measuring 

electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned 

under process conditions.

a0004447

Fig. 56: Apparatus for replacing exchangeable measuring electrodes

View A = DN 1200 to 2000 (48" to 78")

View B = DN 350 to 1050 (14" to 42")

1 Allen screw
2 Handle
3 Electrode cable
4 Knurled nut (locknut)
5 Measuring electrode
6 Stop cock (ball valve)
7 Retaining cylinder
8 Locking pin (for handle)
9 Ball-valve housing
10 Seal (retaining cylinder)
11 Coil spring

A

3 2
1

4

8 7

11

1

6

10

9

5

B
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Removing the electrode Installing the electrode

1 Loosen Allen screw (1) and remove the cover. 1 Insert new electrode (5) into retaining cylinder (7) 

from below. Make sure that the seals at the tip of the 

electrode are clean.

2 Remove electrode cable (3) secured to handle (2). 2 Mount handle (2) on the electrode and insert 

locking pin (8) to secure it in position.

" Caution! 

Make sure that coil spring (11) is inserted. This is 

essential to ensure correct electrical contact and 

correct measuring signals.

3 Loosen knurled nut (4) by hand. 

This knurled nut acts as a locknut.

3 Pull the electrode back until the tip of the electrode 

no longer protrudes from retaining cylinder (7).

4 Remove electrode (5) by turning handle (2). The 

electrode can now be pulled out of retaining cylinder 

(7) as far as a defined stop.

# Warning! 

Risk of injury. 

Under process conditions (pressure in the piping 

system) the electrode can recoil suddenly against its 

stop. Apply counter-pressure while releasing the 

electrode.

4 Screw the retaining cylinder (7) onto ball-valve 

housing (9) and tighten it by hand. 

Seal (10) on the cylinder must be correctly seated 

and clean.

! Note! 

Make sure that the rubber hoses on retaining 

cylinder (7) and stop cock (6) are of the same color 

(red or blue).

5 Close stop cock (6) after pulling out the electrode as 

far as it will go.

# Warning! 

Do not subsequently open the stop cock, in order to 

prevent fluid escaping.

5 Open stop cock (6) and turn handle (2) to screw the 

electrode all the way into the retaining cylinder.

6 Remove the electrode complete with retaining 

cylinder (7).

6 Screw knurled nut (4) onto the retaining cylinder. 

This firmly locates the electrode in position.

7 Remove handle (2) from electrode (5) by pressing 

out locking pin (8). Take care not to lose coil spring 

(11).

7 Use the Allen screw to secure electrode cable (3) to 

handle (2).

" Caution! 

Make sure that the machine screw securing the 

electrode cable is firmly tightened. This is essential 

to ensure correct electrical contact and correct 

measuring signals.

8 Remove the old electrode and insert the new 

electrode. 

Replacement electrodes can be ordered separately 

from Endress+Hauser.

8 Reinstall the cover and tighten Allen screw (a).
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9.7 Return

" Caution! 

Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused through 

plastic.

Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged 

to the owner-operator.

The following steps must be taken before returning a flow measuring device to Endress+Hauser, 

e.g. for repair or calibration:

• Always enclose a duly completed "Declaration of contamination" form. Only then can 

Endress+Hauser transport, examine and repair a returned device.

• Enclose special handling instructions if necessary, for example a safety data sheet as per EC 

REACH Regulation No. 1907/2006.

• Remove all residues. Pay special attention to the grooves for seals and crevices which could 

contain residues. This is particularly important if the substance is hazardous to health, e.g. 

flammable, toxic, caustic, carcinogenic, etc.

! Note! 

You will find a preprinted "Declaration of contamination" form at the back of these Operating 

Instructions. 

9.8 Disposal

Observe the regulations applicable in your country!

9.9 Software history

Date Software version Changes to software Operating 

Instructions

11.2009 Amplifier:

V 2.03.XX

Introduction of Calf history 71106181 / 12.09

71105332 / 11.09

06.2009 Amplifier:

V 2.02.XX

Introduction of Promag L 71095684 / 06.09

03.2009 Amplifier:

V 2.02.XX

Introduction of Promag D

Introduction of new nominal diameter

71088677 / 03.09

11.2004 Amplifier:

1.06.01

Communication module:

1.04.00

Software update relevant only for production 50097089 / 10.03

10.2003 Amplifier:

1.06.00

Communication module:

1.03.00

Software expansion:

• Language groups

• Flow direction pulse output selectable

New functionalities:

• Second Totalizer

• Adjustable backlight (display)

• Operation hours counter

• Simulation function for pulse output

• Counter for access code

• Reset function (fault history)

• Up-/download with FieldTool

50097089 / 10.03
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! Note! 

Uploads or downloads between the individual software versions are only possible with a special 

service software.

08.2003 Communication module:

1.02.01

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• Failsafe mode function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.03

08.2002 Amplifier:

1.04.00

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• EPD (new mode)

• Failsafe mode function

• Acknowledge fault function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.02

03.2002 Amplifier:

1.03.00

Software expansion:

• Suitability for custody transfer

measurement Promag 50/51

none

06.2001 Amplifier:

1.02.00

Communication module:

1.02.00

Software expansion:

• New functionalities:

New functionalities:

• General device functions

• "OED" software function

• "Pulse width" software function

50097089 / 06.01

09.2000 Amplifier:

1.01.01

Communication module:

1.01.00

Software expansion:

• Functional adaptations

none

08.2000 Amplifier:

1.01.00

Software expansion:

• Functional adaptations

none

04.2000 Amplifier:

1.00.00

Communication module:

1.00.00

Original software

Compatible with:

• FieldTool

• Commuwin II (version 2.05.03 and higher)

• HART Communicator DXR 275

(from OS 4.6) with Rev. 1, DD1

50097089 / 04.00

Date Software version Changes to software Operating 

Instructions
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10 Technical data

10.1 Technical data at a glance

10.1.1 Application

ä 5

10.1.2 Function and system design

Measuring principle Electromagnetic flow measurement on the basis of Faraday’s Law.

Measuring system ä 7

10.1.3 Input

Measured variable Flow velocity (proportional to induced voltage)

Measuring range Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)

• Galvanically isolated

• U = 3 to 30 V DC

• Ri = 5 k

• Can be configured for: totalizer reset, positive zero return, error message reset.

10.1.4 Output

Output signal Current output

• Galvanically isolated

• Active/passive can be selected:

– Active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

– Passive: 4 to 20 mA, supply voltage VS 18 to 30 V DC, Ri 150 )

• Time constant can be selected (0.01 to 100s)

• Full scale value adjustable

• Temperature coefficient: typ. 0.005% o.f.s./°C, resolution: 0.5 A

o.f.s. = of full scale value

Pulse/frequency output

• Galvanically isolated

• Passive: 30 V DC / 250 mA

• Open collector

• Can be configured as:

– Pulse output

Pulse value and pulse polarity can be selected, max. pulse width adjustable (0.5 to 2000 ms)

– Frequency output

Full scale frequency 2 to 1000 Hz (fmax = 1.25 Hz), on/off ratio 1:1, pulse width max. 10 s
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Signal on alarm Current output

Failsafe mode can be selected (e.g. in accordance with NAMUR Recommendation NE 43)

Pulse/frequency output

Failsafe mode can be selected

Status output

"Not conductive" in the event of fault or power supply failure

Load See "Output signal"

Switching output Status output

• Galvanically isolated

• Max. 30 V DC/250 mA

• Open collector

• Can be configured for: error messages, empty pipe detection (EPD), flow direction, limit values

Low flow cut off Low flow cut off, switch-on point can be selected as required

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other.

10.1.5 Power supply

Electrical connections ä 44

Supply voltage

(power supply)

• 85 to 260 V AC, 45 to 65 Hz

• 20 to 55 V AC, 45 to 65 Hz

• 16 to 62 V DC

Cable entry Power supply and signal cables (inputs/outputs):

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Connecting cable for remote version:

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Cable specifications ä 49

Power consumption Power consumption

• AC: <15 VA (incl. sensor)

• DC: <15 W (incl. sensor)

Switch-on current

• max. 3 A (<5 ms) for 24 V DC

• max. 8.5 A (<5 ms) for 260 V AC
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Power supply failure • Lasting min. 1 cycle frequency:

• EEPROM saves measuring system data

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, 

serial number, calibration factor, zero point etc.)

Potential equalization ä 53

10.1.6 Performance characteristics

Reference operating 

conditions

To DIN EN 29104 and VDI/VDE 2641:

• Fluid temperature: +28 °C ± 2 K

• Ambient temperature: +22 °C ± 2 K

• Warm-up period: 30 minutes

Installation:

• Inlet run >10 × DN

• Outlet run > 5 × DN

• Sensor and transmitter grounded.

• The sensor is centered in the pipe.

Maximum measured error • Current output: plus typically ± 5 A

• Pulse output: ± 0.5% o.r. ± 1 mm/s

Option: ± 0.2% o.r. ± 2 mm/s (o.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

A0005531

Fig. 57: Max. measured error in % of reading

Repeatability Max. ± 0.1% o.r. ± 0.5 mm/s (o.r. = of reading)

10.1.7 Operating conditions: Installation

Installation instructions Any orientation (vertical, horizontal), restrictions and installation instructions ä 13

Inlet and outlet run If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications 

( ä 16, å 12):

• Inlet run:  5 × DN

• Outlet run:  2 × DN
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Adapters ä 17

Length of connecting cable ä 20

10.1.8 Operating conditions: Environment

Ambient temperature range • Transmitter:

– Standard: –20 to +60 °C (–4 to +140 °F)

– Optional: –40 to +60 °C (–40 to +140 °F)

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.

• Sensor (the ambient temperatur range is dependent on the sensor type):

– Flange material carbon steel: –10 to +60 °C (+14 to +140 °F)

– Flange material stainless steel: –40 to +60 °C (–40 to +140 °F)

" Caution! 

• The permitted temperature range of the measuring tube lining may not be undershot or overshot 

( "Operating conditions: Process" "Medium temperature range"). 

• Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• The transmitter must be mounted separate from the sensor if both the ambient and fluid 

temperatures are high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors.

" Caution! 

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• A storage location must be selected where moisture does not collect in the measuring device. This 

will help prevent fungus and bacteria infestation which can damage the liner.

Degree of protection • Standard: IP 67 (NEMA 4X) for transmitter and sensor

• Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor.

Promag L only with stainless steel flanges.

Shock and vibration resistance Acceleration up to 2 g following IEC 60068-2-6

(high-temperature version: no data available)

CIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

CIP cleaning is possible:
Promag P, Promag H

CIP cleaning is not possible:
Promag D, Promag L, Promag W 

SIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

SIP cleaning is possible:
Promag H

SIP cleaning is not possible:
Promag D, Promag L, Promag W, Promag P
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Electromagnetic compatibility 

(EMC)

• As per IEC/EN 61326 and NAMUR Recommendation NE 21

• Emission: to limit value for industry EN 55011

10.1.9 Operating conditions: Process

Medium temperature range The permissible temperature depends on the lining of the measuring tube

Promag D

0 to +60 °C (+32 to +140 °F) for polyamide

Promag L

• 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 350 to 1200)

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 50 to 1200)

• –20 to +90 °C (–4 to +194 °F) for PTFE (DN 50 to 300)

Promag W

• 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 50 to 2000)

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 25 to 1200)

Promag P

Standard

• –40 to +130 °C (–40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24"), 

Restrictions see the following diagrams

• –20 to +130 °C (–4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8"), 

Restrictions see the following diagrams

• –20 to +150 °C (–4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8"), 

Restrictions see the following diagrams

Optional

High-temperature version (HT): –20 to +180 °C (–4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8")

A0002660

Abb. 58: Compact version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation
m = light gray area temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only
n = diagonal hatched area foam lining (HE) and degree of protection IP 68 = fluid temperature 
max. 130°C / 266 °F
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a0002671

Abb. 59: Remote version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation
m = light gray area temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only
n = diagonal hatched area foam lining (HE) and degree of protection IP68 = fluid temperature 
max. 130°C / 266 °F

Promag H

Sensor:

• DN 2 to 25: –20 to +150 °C (–4 to +302 °F)

• DN 40 to 100: –20 to +150 °C (–4 to +302 °F)

Seals:

• EPDM: –20 to +150 °C (–4 to +302 °F)

• Silicone: –20 to +150 °C (–4 to +302 °F)

• Viton: –20 to +150 °C (–4 to +302 °F)

• Kalrez: –20 to +150 °C (–4 to +302 °F)

Conductivity The minimum conductivity is  5 S/cm (  20 S/cm for demineralized water)

! Note! 

Note that in the case of the remote version, the requisite minimum conductivity is also influenced 

by the length of the connecting cable ä 20

Medium pressure range 

(nominal pressure)

Promag D

• EN 1092-1 (DIN 2501)

– PN 16

• ANSI B 16.5

– Class 150

• JIS B2220

– 10 K

Promag L

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350…1200)

– PN 10 (DN 50…1200)

– PN 16 (DN 50…150)

• EN 1092-1, lap joint flange, stampel plate

– PN 10 (DN 50 to 300)

HT

PTFE
m

n

PFA

0

0

0

0

-20-40

-40

20

20
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• ANSI B 16.5

– Class 150 (2" to 24")

• AWWA

– Class D (28" to 48")

• AS2129

– Table E (DN 350 to 1200)

• AS4087

– PN 16 (DN 350 to1200)

Promag W

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350 to 2000)

– PN 10 (DN 200 to 2000)

– PN 16 (DN 65 to 2000)

– PN 25 (DN 200 to 1000)

– PN 40 (DN 25 to 150)

• ANSI B 16.5

– Class 150 (1" to 24")

– Class 300 (1" to 6")

• AWWA

– Class D (28" to 78")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 25 to 300)

• AS 2129

– Table E (DN 80, 100, 150 to 1200)

• AS 4087

– PN 16 (DN 80, 100, 150 to 1200)

Promag P

• EN 1092-1 (DIN 2501)

– PN 10 (DN 200 to 600)

– PN 16 (DN 65 to 600)

– PN 25 (DN 200 to 600)

– PN 40 (DN 15 to 150)

• ANSI B 16.5

– Class 150 (½" to 24")

– Class 300 (½" to 6")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 15 to 300)

• AS 2129

– Table E (DN 25, 50)

• AS 4087

– PN 16 (DN 50)

Promag H

The permissible nominal pressure depends on the process connection and the seal:

• 40 bar  flange, weld nipple (with O-ring seal)

• 16 bar  all other process connections
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Pressure tightness Promag D

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of 60 °C ( 140 °F)

Promag L (Measuring tube lining: Polyurethane, Hard rubber)

Promag L
Measuring tube lining: PTFE

Promag W

Promag P 
Measuring tube lining: PFA

Promag L

Nominal diameter

Measuring 

tube lining

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid 

temperatures

[mm] [inch]

25 °C 50 °C 80° C

77 °F 122 °F 176° F

50 to 1200 2 to 48" Polyurethane 0 0 -

350 to 1200 14 to 48" Hard rubber 0 0 0

Promag L

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 90 °C

77 °F 194 °F

 [mbar] [psi]  [mbar] [psi]

50 2" 0 0 0 0

65 - 0 0 40 0.58

80 3" 0 0 40 0.58

100 4" 0 0 135 1.96

125 - 135 1.96 240 3.48

150 6" 135 1.96 240 3.48

200 8" 200 2.90 290 4.21

250 10" 330 4.79 400 5.80

300 12" 400 5.80 500 7.25

Promag W

Nominal diameter

Measuring 

tube lining

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 50 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 122 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 to 1200 1 to 48" Polyurethane 0 0 - - - - -

50 to 2000 2 to 78" Hard rubber 0 0 0 - - - -

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 1" 0 0 0 0 0 0

32 - 0 0 0 0 0 0

40 1 ½" 0 0 0 0 0 0

50 2" 0 0 0 0 0 0

65 - 0 * 0 0 0 0

80 3" 0 * 0 0 0 0
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Promag P 
Measuring tube lining: PTFE

Promag H (Measuring tube lining: PFA)

Limiting flow ä 18

Pressure loss • No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H: 

only DN 8 and larger).

• Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters" 

ä 17)

100 4" 0 * 0 0 0 0

125 - 0 * 0 0 0 0

150 6" 0 * 0 0 0 0

200 8" 0 * 0 0 0 0

* No value can be quoted.

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

 [mbar] [psi]  [mbar] [psi]  [mbar] [psi]

15 ½" 0 0 0 0 0 100 1.45 – –

25 1" 0 0 0 0 0 100 1.45 – –

32 - 0 0 0 0 0 100 1.45 – –

40 1 ½" 0 0 0 0 0 100 1.45 – –

50 2" 0 0 0 0 0 100 1.45 – –

65 - 0 0 * 40 0.58 130 1.89 – –

80 3" 0 0 * 40 0.58 130 1.89 – –

100 4" 0 0 * 135 1.96 170 2.47 – –

125 - 135 1.96 * 240 3.48 385 5.58 – –

150 6" 135 1.96 * 240 3.48 385 5.58 – –

200 8" 200 2.90 * 290 4.21 410 5.95 – –

250 10" 330 4.79 * 400 5.80 530 7.69 – –

300 12" 400 5.80 * 500 7.25 630 9.14 – –

350 14" 470 6.82 * 600 8.70 730 10.59 – –

400 16" 540 7.83 * 670 9.72 800 11.60 – –

450 18" Partial vacuum is impermissible!

500 20"

600 24"

* No value can be quoted.

Promag H

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

2 to 100 1/12 to 4" 0 0 0 0 0 0

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F
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10.1.10 Mechanical construction

Design, dimensions The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on ä 116.

Weight (SI units) Promag D

Promag L compact version (lap joint flanges / welded flanges DN >350) 

Weight data of Promag D in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 4.5 2.5 6.0

40 1 ½" 5.1 3.1 6.0

50 2" 5.9 3.9 6.0

65 2 ½" 6.7 4.7 6.0

80 3" 7.7 5.7 6.0

100 4" 10.4 8.4 6.0

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material)

Weight data of Promag L in kg

Nominal diameter Compact version

(including transmitter)

[mm] [inch] EN (DIN) EN (DIN) ANSI / AWWA AS

50 2"

P
N

 1
6

10.6

P
N

 6

–
A

N
S
I 

/
 C

la
ss

 1
5

0
10.6

P
N

 1
6

. 
T

ab
el

le
 E

–

65 2 ½" 12.0 – – –

80 3" 14.0 – 14.0 –

100 4" 16.0 – 16.0 –

125 5" 21.5 – – –

150 6" 25.5 – 25.5 –

200 8"

P
N

 1
0

45 – 45 –

250 10" 65 – 65 –

300 12" 70 – 70 –

350 14" 90 79 139 101

375 15" – – – 107

400 16" 106 91 170 122

450 18" 114 101 193 135/145*

500 20" 134 116 230 184

600 24" 157 157 304 262

700 28" 248 200

A
W

W
A

 /
 C

la
ss

 D

277 354

750 30" – – 329 441

800 32" 322 248 396 501

900 36" 402 316 482 698

1000 40" 475 366 601 769

42" – – 684 –

1200 48" 724 537 914 1227

Transmitter Promag (compact version): 3,4 kg

(Weight data valid without packaging material)

* DN 450 AS Tab E
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Promag L remote version (lap joint flanges / welded flanges DN >350)

Promag L (lap joint flanges, stamped plate)

Weight data of Promag L in kg

Nominal diameter Remote version

(sensor plus sensor housing without cable)

[mm] [inch] EN (DIN) EN (DIN) ANSI / AWWA AS

50 2"

P
N

 1
6

8.6

P
N

 6

–

A
N

S
I 

/
 C

la
ss

 1
5

0

8.6

P
N

 1
6

, 
T

ab
el

le
 E

–

65 2 ½" 10.0 – – –

80 3" 12.0 – 12.0 –

100 4" 14.0 – 14.0 –

125 5" 19.5 – – –

150 6" 23.5 – 23.5 –

200 8"
P

N
 1

0
43 – 43 –

250 10" 63 – 63 –

300 12" 68 – 108 –

350 14" 87 76 136 98

375 15" – – – 104

400 16" 103 88 167 119

450 18" 111 98 190 132/142*

500 20" 131 113 227 181

600 24" 154 154 301 259

700 28" – 198

A
W

W
A

 /
 C

la
ss

 D

275 352

750 30" – – 327 439

800 32" 320 246 394 499

900 36" 400 314 480 696

1000 40" 473 364 599 767

42" – – 682 –

1200 48" 722 535 912 1225

Transmitter Promag (remote version): 6 kg

(Weight data valid without packaging material)

*DN 450 AS Tab E

Weight data of Promag L in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] EN (DIN) Sensor EN (DIN) Transmitter

50 2"

P
N

 1
0

7.2

P
N

 1
0

5.2 6.0

65 2 ½" 8.0 6.0 6.0

80 3" 9.0 7.0 6.0

100 4" 11.5 9.5 6.0

125 5" 15.0 13.0 6.0

150 6" 19.0 17.0 6.0

200 8" 37.5 35.5 6.0

250 10" 56.0 54.0 6.0

300 12" 57.0 55.0 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)
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Promag W

Weight data of Promag W in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

25 1"

P
N

 4
0

7.3

1
0
K

7.3

C
la

ss
 1

5
0

7.3

P
N

 4
0

5.3

1
0
K

5.3

C
la

ss
 1

5
0

5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 16.0 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 21.5 21.0 – 19.5 19.0 – 6.0

150 6" 25.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 65 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

700 28" 355

C
la

ss
 D

400 353

C
la

ss
 D

398 6.0

– 30" – 460 – 458 6.0

800 32" 435 550 433 548 6.0

900 36" 575 800 573 798 6.0

1000 40" 700 900 698 898 6.0

– 42"

P
N

 6

– 1100

P
N

 6

– 1098 6.0

1200 48" 850 1400 848 1398 6.0

– 54" – 2200 – 2198 6.0

1400 – 1300 – 1298 – 6.0

– 60" – 2700 – 2698 6.0

1600 – 1700 – 1698 – 6.0

– 66" – 3700 – 3698 6.0

1800 72" 2200 4100 2198 4098 6.0

– 78" – 4600 – 4598 6.0

2000 – 2800 – 2798 – 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

*Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600
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Promag P

Promag H

Weight data of Promag P in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

15 ½"

P
N

 4
0

6.5

1
0

K

6.5

C
la

ss
 1

5
0

6.5

P
N

 4
0

4.5

1
0

K

4.5

C
la

ss
 1

5
0

4.5 6.0

25 1" 7.3 7.3 7.3 5.3 5.3 5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 14.4 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 16.0 21.0 – 19.5 19.0 – 6.0

150 6" 21.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 75 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

Transmitter Promag (compact version): 3.4 kg

High-temperature version: + 1.5 kg

(Weight data valid for standard pressure ratings and without packaging material)

* Flanges according to AS are only available for DN 25 and 50.

Weight data of Promag H in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] DIN Sensor Transmitter

2 1/12" 5.2 2 6.0

4 5/32" 5.2 2 6.0

8 5/16" 5.3 2 6.0

15 ½" 5.4 1.9 6.0

25 1" 5.5 2.8 6.0

40 1 ½" 6.5 4.5 6.0

50 2" 9.0 7.0 6.0

65 2 ½" 9.5 7.5 6.0

80 3" 19.0 17.0 6.0

100 4" 18.5 16.5 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 971 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2315 of 2457



Promag 50 Technical data

Endress+Hauser 109

Weight (US units) Promag D

Promag L (ANSI / AWWA: lap joint flanges / welded flanges DN >700) 

Weight data of Promag D in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 10 6 13

40 1 ½" 11 7 13

50 2" 13 9 13

80 3" 17 13 13

100 4" 23 19 13

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material)

Weight data of Promag L in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] ANSI / 

AWWA

ANSI / 

AWWA

50 2"
A

N
S
I 

/
 C

la
ss

 1
5

0
23

A
N

S
I 

/
 C

la
ss

 1
5

0

19

65 2 ½" – –

80 3" 31 26

100 4" 35 31

125 5" – –

150 6" 56 52

200 8" 99 95

250 10" 143 139

300 12" 243 238

350 14" – –

400 16" – –

450 18" – –

500 20" – –

600 24" – –

700 28"

A
W

W
A

 /
 C

la
ss

 D

611

A
W

W
A

 /
 C

la
ss

 D

606

750 30" 725 721

800 32" 873 869

900 36" 1063 1058

1000 40" 1324 1320

42" 1508 1504

1200 48" 2015 2011

Transmitter Promag (compact version): 7,5 lbs

Transmitter Promag (remote version): 13 lbs

(Weight data valid without packaging material)

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 972 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2316 of 2457



Technical data Promag 50

110 Endress+Hauser

Promag P (ANSI/AWWA)

Promag W (ANSI/AWWA)

Weight data of Promag P in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

15 ½"

C
la

ss
 1

5
0

14

C
la

ss
 1

5
0

10 13

25 1" 16 12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 165 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13

Transmitter Promag (compact version): 7.5 lbs

High-temperature version: 3.3 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag W in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1"

C
la

ss
 1

5
0

16

C
la

ss
 1

5
0

12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 143 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13
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Promag H

Material Promag D

• Transmitter housing: powder-coated die-cast aluminum

• Sensor housing: powder-coated die-cast aluminum

• Measuring tube: polyamide, O-rings EPDM 

(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW/W270)

• Electrodes: 1.4435/316L

• Ground disks: 1.4301/304

Promag L

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 50 to 300: powder-coated die-cast aluminum

– DN 350 to 1200: with protective lacquering

700 28"

C
la

ss
 D

882

C
la

ss
 D

878 13

– 30" 1014 1010 13

800 32" 1213 1208 13

900 36" 1764 1760 13

1000 40" 1985 1980 13

– 42" 2426 2421 13

1200 48" 3087 3083 13

– 54" 4851 4847 13

– 60" 5954 5949 13

– 66" 8159 8154 13

1800 72" 9041 9036 13

– 78" 10143 10139 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag H in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

2 1/12" 11 4 13

4 5/32" 11 4 13

8 5/16" 12 4 13

15 ½" 12 4 13

25 1" 12 6 13

40 1 ½" 14 10 13

50 2" 20 15 13

65 2 ½" 21 17 13

80 3" 42 37 13

100 4" 41 36 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag W in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter
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• Measuring tube: 

– DN 300; stainless steel 1.4301 or 1.4306/304L

– DN 350; stainless steel 202 or 304

• Electrodes: 1.4435, Alloy C-22

• Flange

– EN 1092-1 (DIN 2501): DN  300: 1.4306; 1.4307; 1.4301; 1.0038 (S235JRG2)

– EN 1092-1 (DIN 2501): DN  350: A105; 1.0038 (S235JRG2)

– AWWA: A181/A105; 1.0425/316L (P265GH); 1.0044 (S275JR)

– AS 2129: A105; 1.0345 (P235GH); 1.0425/316L (P265GH); 1.0038 (S235JRG2); FE 410 WB

– AS 4087: A105; 1.0425/316L (P265GH); 1.0044 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag W 

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 25 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN  300: stainless steel 1.4301 or 1.4306/304L

(for flanges made of carbon steel with Al/Zn protective coating)

– DN  350: stainless steel 1.4301 or 1.4306/304

(for flanges made of carbon steel with protective lacquering)

• Electrodes: 1.4435 or Alloy C-22, Tantalum

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410 WB

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– ANSI: A105; F316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AS 2129

– (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2)

– (DN 80, 100, 350, 400, 500) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L, Alloy C-22, Titanium, Tantalum

Promag P

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 15 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN  300: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/Zn 

protective coating

– DN  350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/

Zn protective coating
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• Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B

(DN  300: with Al/Zn protective coating; DN  350 with protective lacquering)

– ANSI: A105; F316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 with Al/Zn protective coating; DN  350 with protective lacquering)

– AS 2129

– (DN 25) A105 or RSt37-2 (S235JRG2)

– (DN 40) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag H

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum 

or stainless steel field housing (1.4301/316L)

– Wall-mounted housing: powder-coated die-cast aluminum

– Window material: glas or polycarbonate

• Sensor housing: stainless steel 1.4301

• Wall mounting kit: stainless steel 1.4301

• Measuring tube: stainless steel 1.4301

• Liner: PFA (USP class VI; FDA 21 CFR 177.1550: 3A)

• Electrodes:

– Standard: 1.4435

– Option: Alloy C-22, Tantalum, Platinum

• Flange:

– All connections stainless-steel 1.4404/316L

– EN (DIN), ANSI, JIS made of PVDF

– Adhesive fitting made of PVC

• Seals

– DN 2 to 25: O-ring (EPDM, Viton, Kalrez), gasket seal (EPDM*, Viton, Silicone*)

– DN 40 to 100: gasket seal (EPDM*, Silicone*)

* = USP class VI; FDA 21 CFR 177.2600: 3A

• Ground rings: 1.4435/316L (optional: Tantalum, Alloy C-22)

Material load diagram The material load diagrams (pressure-temperature graphs) for the process connections are to be 

found in the "Technical Information" documents of the device in question:

List of supplementary documentation ä 116.

Fitted electrodes Promag D

• 2 measuring electrodes for signal detection

Promag L, W and P

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection

• 1 reference electrode for potential equalization
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Promag H

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection (apart from DN 2 to 15)

Process connections Promag D

Wafer version without process connections

Promag L

Flange connections:

• EN 1092-1 (DIN 2501)

– DN  300 = Form A

– DN  350 = Form B

• ANSI

• AWWA

• AS

Promag W and P

Flange connections:

• EN 1092-1 (DIN 2501)

– DN  300 = form A

– DN  350 = flat face

– DN 65 PN 16 and DN 600 PN 16 only as per EN 1092-1

• ANSI

• AWWA (only Promag W)

• JIS

• AS

Promag H

With O-ring:

• Weld nipple DIN (EN), ISO 1127, ODT/SMS

• Flange EN (DIN), ANSI, JIS

• Flange made of PVDF EN (DIN), ANSI, JIS

• External thread 

• Internal thread 

• Hose connection 

• PVC adhesive fitting 

With gasket seal:

• Weld nipple DIN 11850, ODT/SMS

• Clamp ISO 2852, DIN 32676, L14 AM7

• Threaded joint DIN 11851, DIN 11864-1, ISO 2853, SMS 1145

• Flange DIN 11864-2

Surface roughness All data relate to parts in contact with fluid.

• Liner PFA:  0.4 m (15 in)

• Electrodes: 0.3 to 0.5 m (12 to 20 in)

• Process connection made of stainless-steel (Promag H):  0.8 m (31 in)

10.1.11 Human interface

Display elements • Liquid crystal display: illuminated, two-line, 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• 2 totalizers

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.
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Operating elements • Local operation with three keys (S, O, F)

• "Quick Setup" menus for straightforward commissioning

Language groups Language groups available for operation in different countries:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch and Portuguese

• Eastern Europe/Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech

• Southeast Asia (SEA):

English, Japanese, Indonesian

! Note! 

You can change the language group via the operating program "FieldCare".

Remote operation Operation via HART protocol and Fieldtool

10.1.12 Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the Australian Communications 

and Media Authority (ACMA)

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be 

supplied by your Endress+Hauser Sales Center on request. All explosion protection data are given 

in a separate documentation which is available upon request.

Sanitary compatibility Promag D, L, W and P

No applicable approvals or certification

Promag H

• 3A authorization and EHEDG-tested

• Seals: in conformity with FDA (except Kalrez seals)

Drinking water approval Promag D, L and W

• WRAS BS 6920

• ACS

• NSF 61

• KTW/W270

Promag P and H

No drinking water approval

Pressure Equipment Directive Promag D and L

No pressure measuring device approval

Promag W, P and H

The measuring devices can be ordered with or without PED (Pressure Equipment Directive). If a 

device with PED is required, this must be ordered explicitly. For devices with nominal diameters 

less than or equal to DN 25 (1"), this is neither possible nor necessary. 

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 978 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2322 of 2457



Technical data Promag 50

116 Endress+Hauser

• "With the identification PED/G1/III on the sensor nameplate, Endress+Hauser confirms 

conformity with the "Basic safety requirements" of Appendix I of the Pressure Equipment 

Directive 97/23/EC.

• "Devices with this identification (with PED) are suitable for the following types of fluid:

- Fluids of Group 1 and 2 with a steam pressure of greater or less than 0.5 bar (7.3 psi)

- Unstable gases

• "Devices without this identification (without PED) are designed and manufactured according to 

good engineering practice. They correspond to the requirements of Art. 3, Section 3 of the 

Pressure Equipment Directive 97/23/EC. Their application is illustrated in Diagrams 6 to 9 in 

Appendix II of the Pressure Equipment Directive 97/23/EC.

Other standards and 

guidelines

• EN 60529

Degrees of protection by housing (IP code).

• EN 61010-1

Safety requirements for electrical equipment for measurement, control and laboratory use

• IEC/EN 61326

Electromagnetic compatibility (EMC requirements)

• ANSI/ISA-S82.01

Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment 

- General Requirements. Pollution degree 2, Installation Category II.

• CAN/CSA-C22.2 (No. 1010.1-92)

Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 

Pollution degree 2, Installation Category I.

• NAMUR NE 21

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

• NAMUR NE 43

Standardization of the signal level for the breakdown information of digital transmitters with 

analog output signal.

10.1.13 Ordering information

Your Endress+Hauser service organization can provide detailed ordering information and 

information on the order codes on request.

10.1.14 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor ä 76.

Your Endress+Hauser service organization can provide detailed information on the specific order 

codes on request.

10.1.15 Documentation

• Flow measuring technology (FA005D/06)

• Technical Information Promag 50D (TI082D/06)

• Technical Information Promag 50L (TI00097D/06)

• Technical Information Promag 50W, 53W (TI046D/06)

• Technical Information Promag 50P, 53P (TI047D/06)

• Technical Information Promag 50H, 53H (TI048D/06)

• Description of Device Functions Promag 50 HART (BA049D/06)

• Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc.
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Index

A
Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76

Adapters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Ambient temperature range . . . . . . . . . . . . . . . . . . . . . . . .  99

Applicator (selection and configuration software) . . . . . . . .  78

Approvals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 115

C
Cable entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Cable specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49

Calibration factor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8–9

CE mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

CE mark (Declaration of Conformity). . . . . . . . . . . . . . . . . .  9

Centering sleeve

Promag D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

Certificates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 115

CIP cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99

Cleaning (exterior cleaning). . . . . . . . . . . . . . . . . . . . . . . .  75

Code entry (function matrix) . . . . . . . . . . . . . . . . . . . . . . .  60

Commissioning

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70

Two current outputs  . . . . . . . . . . . . . . . . . . . . . . . . . .  72

Commissioning Quick Setup menu  . . . . . . . . . . . . . . . . . .  71

Commubox FXA 195 (electrical connection) . . . . . . . .  52, 77

Communication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Conductivity of fluid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101

Connecting cable  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

Connection

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57

HART  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

Remote version . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44

C-tick mark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

Current output

Configuration (active/passive) . . . . . . . . . . . . . . . . . . .  72

D
Declaration of Conformity (CE mark). . . . . . . . . . . . . . . . . .  9

Degree of protection . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 99

Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105

Device description files . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

Device variable via HART protocol. . . . . . . . . . . . . . . . . . .  63

Display

Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 114

Turning the display  . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  116

Drinking water approval  . . . . . . . . . . . . . . . . . . . . . . . . .  115

E
Electrical connection

Commubox FXA 191. . . . . . . . . . . . . . . . . . . . . . . . . .  52

HART handheld terminal . . . . . . . . . . . . . . . . . . . . . . .  52

Electrical connections . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Electrodes

EPD electrode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

EMC (electromagnetic compatibility) . . . . . . . . . . . . .  49, 100

Empty-pipe/full-pipe adjustment . . . . . . . . . . . . . . . . . . . .  73

Error message types. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61

Error messages

Process error (application error)  . . . . . . . . . . . . . . . . . .  82

System errors (device errors)  . . . . . . . . . . . . . . . . . . . .  80

European Pressure Equipment Directive. . . . . . . . . . . . . .  115

Ex approval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115

Exterior cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

F
Field Xpert SFX100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

FieldCare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62, 78

Fieldcheck (tester and simulator) . . . . . . . . . . . . . . . . . . . .  78

Fitted electrodes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113

Flow rate/limits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18

Function matrix

Brief operating instructions. . . . . . . . . . . . . . . . . . . . . .  59

Fuse, replacing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91

FXA193. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78

FXA195. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77

G
Galvanic isolation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97

Gewicht  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109

Ground cable

Promag L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Promag P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Promag W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Grounding rings

Promag H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37

H
HART

Command classes. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62

Commands  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64

Communicator DXR 375 . . . . . . . . . . . . . . . . . . . . . . .  62

Device description files. . . . . . . . . . . . . . . . . . . . . . . . .  63

Device status / Error messages . . . . . . . . . . . . . . . . . . .  68

Write protection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

Hazardous substances  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94

High-temperature version  . . . . . . . . . . . . . . . . . . . . . . . . .  33

HOME position (operating mode). . . . . . . . . . . . . . . . . . . .  58

I
Incoming acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

Inlet/outlet run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Installation

Promag D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21

Promag H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36

Promag L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24

Promag P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Promag W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27

Installation conditions

Adapters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Down pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14

EPD electrode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

Foundations, supports  . . . . . . . . . . . . . . . . . . . . . . . . .  17

Inlet/outlet run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16
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Installation of pumps . . . . . . . . . . . . . . . . . . . . . . . . . .  13

Mounting location . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
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/S

F
/K

on
ta

 X
IV

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[μS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/
reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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SD095D/06/a2/09.07

71062627

Zusatzdokumentation zur Betriebsanleitung und Technischen Information

Proline Promag 10W, 50W, 53W
Zusatzinformationen zu Messgeräten mit Flanschen gemäß der 
Australischen Norm AS 4087

Diese Zusatzdokumentation ist für folgende Dokumente gültig:

• Betriebsanleitung Proline Promag 10 → BA082D

• Betriebsanleitungen Proline Promag 50 → BA046D, BA055D

• Betriebsanleitungen Proline Promag 53 → BA047D, BA053D, BA117D

• Technische Information Proline Promag 10W → TI093D

• Technische Information Proline Promag 50W, 53W → TI046D

Betroffene Messgeräte
Diese Zusatzdokumentation ist für folgende Messgeräte gültig:

• Messgerät Promag

• Messumformer 10, 50 und 53

• Messaufnehmer W

• Nennweiten DN 100

• Flansch gemäß AS 4087

• Schrauben neu 4 x M16 (bisher 8 x M16)

• Druckstufe PN 16 (Cl. 14)

Anziehdrehmomente

Nennweite Druckstufe Schrauben Max. Anziehdrehmoment [Nm], Hartgummi

[mm] [inch] [Nm] [lbf ft]

100 4" PN16 (Cl. 14) 4 x M16 76 56
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Supplementary documentation for the Operating Instructions and 

Technical Information

Proline Promag 10W, 50W, 53W
Supplementary information for devices with flanges according to the 
Australian AS 4087 standard

This supplementary documentation is valid for the following documentations:

• Operating Instructions Proline Promag 10 → BA082D

• Operating Instructions Proline Promag 50 → BA046D, BA055D

• Operating Instructions Proline Promag 53 → BA047D, BA053D, BA117D

• Technical Information Proline Promag 10W → TI093D

• Technical Information Proline Promag 50W, 53W → TI046D

Affected measuring devices
This supplementary documentation is valid for the following devices:

• Measuring device Promag

• Transmitter 10, 50 und 53

• Sensor W

• Nominal diameter DN 100

• Flange gemäß AS 4087

• Threaded fasteners new 4 x M16 (before 8 x M16)

• Pressure rating PN 16 (Cl. 14)

Tightening torques

Nominal 
diameter

Pressure
rating

Threaded
fasteners Max. tightening torque [Nm], Hard rubber

[mm] [inch] [Nm] [lbf ft]

100 4" PN16 (Cl. 14) 4 x M16 76 56
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SD00115D/06/EN/14.11

71157951

Valid as of version

V 02.00.zz (device software)

Functional Safety Manual

Proline Promag 50, 53

Electromagnetic flow measuring system

with 4 to 20 mA output signal

Application

Monitoring of maximum and/or minimum flow in 

systems which are required to comply with particular 

safety system requirements as per IEC/EN 61508 and 

IEC/EN 61511-1.

The measuring device fulfils the requirements 

concerning:

• Functional safety as per IEC/EN 61508 and 

IEC/EN 61511-1

• Explosion protection (depending on the version)

• Electromagnetic compatibility as per

EN 61326-3-2 and NAMUR recommendation NE 21

Your benefits

• For flow monitoring (Min., Max., range) up to SIL 2 – 

independently assessed (Functional Assessment) by 

exida.com as per IEC/EN 61508 and 

IEC/EN 61511-1

• Continuous measurement

• Measurement is virtually independent of product 

properties

• Permanent self-monitoring

• Easy installation and commissioning

• Proof test possible without removal of the measuring 

device
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SIL Declaration of Conformity

 
 

 Antoine Simon 
Endress+Hauser Flowtec AG 
Kägenstrasse 7, 4153 Reinach 

 
SIL Declaration of Conformity Promag 50/Promag 53 
Functional Safety of a flow measuring device according to IEC 61508/IEC 61511 
 
 
Endress+Hauser Flowtec AG, Kägenstrasse 7, 4153 Reinach 
declares as manufacturer, that the flow measuring devices 
 
Promag 50 (4�20 mA) and Promag 53 (4�20 mA) 
 
are suitable for the use in a safety instrumented system up to SIL 2 according to IEC 61511-1 und IEC 61508 if the 
installation is conform to the safety manual and if enclosed safety instructions are observed. 
 
The FMEDA with analysis of the safety critical and dangerous faults provides under the assumption of a functional 
test cycle of two years the following parameters for the worst case of the tested configurations: 
 
SIL (Safety Integrity Level)    : 2 
HFT (Hardware Fault Tolerance)    : 0 1) 
Device Type      :  Type B (complex component) 
 
SFF (Safe failure fraction)    :  >76% 
PFDAVG (Average Probability of Failure on Demand)2) : �1.29 · 10-3 p.a. 
 
Failure rates according to IEC 61508, based on the worst case configuration:      
         
�du (failure rate dangerous undetected failures)  : 295 · 10-9/h (295 FIT) 
�dd (failure rate dangerous detected failures)  : 756 · 10-9/h (756 FIT) 
�su (failure rate safe undetected failures)   : 265 · 10-9/h (265 FIT) 
�sd (failure rate safe detected failures)   : 0 · 10-9/h (0 FIT) 

1) According to clause 11.4 of IEC 61511-1 
2) The PFDAVG values are also within the range for SIL 2 according to ISA S84.01. 
 
The assessment of the proven-in-use demonstration covers the device and its software (as of software version 
V2.00.00 (amplifier), and 1.04.00 (communication module)) including the modification process. 
 
Reinach, 05.10.2006 
 
Endress+Hauser Flowtec AG 
FEE/SA 
 

SIL2-50-53-Conformity-en.pdf
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Introduction

Depiction of a safety system 

(protection function)

The following tables define the achievable Safety Integrity Level (SIL) or the requirements regarding the 

"Average Probability of Failure on Demand" (PFDAVG), the "Hardware Fault Tolerance" (HFT) and the "Safe 

Failure Fraction" (SFF) of the safety system. The specific values for the Promag measuring system can be found 

in the tables in the appendix.

In general, the following permitted failure probability of the complete safety function applies, depending on the 

SIL for systems which must react on demand - e.g. a defined max. flow exceeded - (Source: IEC 61508, Part 1):

SIL PFDAVG

4  10–5 to < 10–4

3 10–4 to < 10–3

2 10–3 to < 10–2

1 10–2 to < 10–1

The following table shows the achievable SIL as a function of the safe failure fraction and the hardware fault 

tolerance of the complete safety system for type B systems (complex components, for definition see IEC 61508, 

Part 2):

SFF HFT

0 1 (0)1) 2 (1)1)

< 60% Not permitted SIL 1 SIL 2

60  %  to < 90  % SIL 1 SIL 2 SIL 3

90  %  to < 99  % SIL 2 SIL 3

99  % SIL 3

The measuring device can be used in safety relevant SIL 2 loop. In a safety relevant SIL 3 loop the measuring 

device must be used in addition to a different measuring principle. Two Promag in homogenous redundancy 

do not fulfill the SIL 3 requirements.

! Note! 

General information on functional safety (SIL) is available at: 

www.de.endress.com/SIL and in Competence Brochure CP002Z "Functional Safety in the Process Industry - 

Risk Reduction with Safety Instrumented Systems" (available in the download section of the Endress+Hauser 

website: www.endress.com  Download  Document code: CP002Z).

1) In accordance with IEC 61511-1 (section 11.4.41 ), the HFT can be reduced by one (values in brackets) 

if the devices used meet the following conditions:

- The device is proven in use

- Only process-relevant parameters can be changed at the device (e.g. measuring range, … )

- Changing the process-relevant parameters is protected (e.g. password, jumper, … )

- The function requires less than SIL 4

The Promag measuring system meets these conditions.
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Measuring system layout with Promag 50, 53

System components

1 2 3

4

A0015443

System components

1 Pump
2 Measuring device
3 Valve
4 Automation system

An analog signal (4–20 mA) proportional to the flow rate is generated in the transmitter. This is sent to a 

downstream automation system where it is monitored to determine whether it falls below or exceeds a 

specified limit value.

! Note! 

• The safety-related signal is the 4 to 20 mA analog output signal of the measuring device. All safety functions 

refer exclusively to current output 1.

• The measuring device must be protected against unauthorized access see "Locking" section ( ä 7).

• The application program in the safety automation system is designed in such a way that "fail high" and "fail 

low" failures are detected by the safety function regardless of the effect (safe or dangerous).

• If communication also takes place via the HART protocol in the Promag 53 measuring device, HART write 

protection must be activated see "Locking" section ( ä 7). 

The characteristic values determined (see appendix) apply only to the current output (4 to 20 mA) of the 

following versions:

• Promag 50***–***********(*)

(*) = Order option for inputs/outputs: A / W / D / S / T

• Promag 53***–***********(*)

(*) = Order option for inputs/outputs: A / B / C / L / M / S / T / 2 / 4

Safety function data The mandatory settings and safety function data emanate from the section "Settings and installation 

instructions" ( ä 6) and the appendix ( ä 15). The measuring system's response time is 2 s. The 

monitoring function's alarm delay does not start until after this.

! Note! 

8 hours is set for the time between when the failure occurs and the failure is eliminated (MTTR).

Supplementary device 

documentation

The following documentation must be available for the measuring system:

Device type Operating Instructions Description of the device functions

Promag 50 BA00046D/06 BA00049D/06

Promag 53 BA00047D/06 BA00048D/06

This document also includes information on application limits and ambient conditions as well as the functional 

specifications of the current output.

For devices with an explosion protection approval, the corresponding Safety Instructions (XA) or Control 

Drawings (ZD) must also be observed.
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Settings and installation instructions

Installation instructions Instructions for the correct installation of the measuring device can be found in the Operating Instructions (BA) 

supplied see "Further applicable device documentation" ( ä 5).

Suitability of the measuring device

Carefully select the nominal diameter of the measuring device in accordance with the application's expected 

flow rates. The maximum flow rate during operation must not exceed the specified maximum value for the 

sensor. In safety-related applications, it is also recommended to select a limit value for monitoring the minimum 

flow rate that is not smaller than 5 % of the specified maximum value of the sensor.

The measuring device must be used correctly for the specific application, taking into account the medium

properties and ambient conditions. Carefully follow instructions pertaining to critical process situations and 

installation conditions from the device documentation.

Avoid applications that cause buildup or corrosion in the measuring pipe.

In general, there are no specific requirements for single-phase, liquid media with properties similar to those of 

water.

! Note! 

Please contact your Endress+Hauser sales office for further information.

Setting instructions The measuring device can be configured in various ways in process control protection systems:

• Via onsite operation (LCD display)

• Via HART handheld terminal DXR 375

• Via PC (remote operation) using service and configuration software (e.g. "FieldCare")

The tools mentioned can also be used to retrieve information on the software and hardware revision of the 

device. ä 5Further instructions on the settings can be found in the corresponding Operating Instructions 

see "Supplementary device documentation" ().

Monitoring options The measuring device can be used in protective systems to monitor the volume flow (Min., Max. and range):

! Note! 

The device must be correctly installed to guarantee safe operation.

4 Min. [mA]Max. 20

A

B

C

A0015277

Monitoring options in protective systems

A Min. alarm
B Max. alarm
C Range monitoring

 = Safety function activated
 = Permitted operating status
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The following table shows the settings which are necessary to use the measuring device in a safety-related 

application. The settings refer to the 4 to 20 mA output value of the current output which corresponds to the 

flow value.

A detailed description of the functions of the device can be found in the appropriate "Description of Device 

Functions" see "Further applicable device documentation" ( ä 5).

Locking In order to protect the process relevant parameters against change, the software has to be locked. 

This is done via a code set by the customer.

Software lock for local programming

Function DEFINE PRIVATE 

CODE

Freely choosable code number (except for 0)

Promass 53:

When using HART communication, the HART write protection must be activated. This can be done with the 

aid of a jumper on the I/O board. Please refer to the appropriate Operating Instructions for the correct 

procedure to activate the HART write protection see "Further applicable device documentation" ( ä 5). 

Setting instructions for 

evaluation unit

The determined limit value (mA value corresponding to chosen max. and/or min. flow) must be entered at the 

subsequent limit contactor (automation system). For all adjustment and setting procedures, please refer to the 

relevant Operating Instructions see "Further applicable device documentation" ( ä 5).

Group Name of function in the group Allowed setting when Promass is used for a 

safety function

CURRENT OUTPUT ASSIGN CURRENT OUTPUT Volume flow

CURRENT OUTPUT CURRENT SPAN – 4–20 mA (………):

All settings with a current output configuration to 

4-20 mA.

– 0…20 mA:

Setting is not allowed.

Promag 50

All configuration options 4 to 20 mA with HART 

communication are not permitted.

Promag 53

All configuration options 4 to 20 mA with HART 

communication are only permitted if HART write 

protection is activated ( ä 7, "Locking" section)

CURRENT OUTPUT FAILSAFE MODE – Min. current

– Max. current

CURRENT OUTPUT SIMULATION CURRENT OFF

SYSTEM PARAMETER POSITIVE ZERO RETURN OFF

SUPERVISION ASSIGN SYSTEM ERROR OFF 

(the assignment of information messages and fault 

messages may not be changed)

SUPERVISION ALARM DELAY 0…20 s

SIMULATION SYSTEM SIMULATION FAILSAFE MODE OFF

SIMULATION SYSTEM SIMULATION MEASURAND OFF
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Response in operation and 

failure

The response in operation and failures is described in the Operating Instructions of the device 

see "Further applicable device documentation" ( ä 5).

! Note! 

• Repair: The repair of the devices must principally be performed by Endress+Hauser. 

Is the repair carried out by other people, the safety related functions can no longer be assured.

Exception: The replacement of modular components by original spare parts is permitted by qualified 

personnel of the customer, if trained by Endress+Hauser for this purpose.

• A failure of a SIL marked Endress+Hauser product, which was operated in a safety instrumented system, 

shall be reported to sil@endress.com including product type, serial number and description of the failure.

Device failures must be reported to the manufacturer. The user provides a detailed statement to the 

manufacturer describing the failure and any possible effects. There is also information flow as to whether this 

is a dangerous failure or a failure which cannot be detected directly.

• If a SIL-type Endress+Hauser device which was used in a protective function fails, the "Declaration of 

contamination and cleaning" must be enclosed with a note specifying "Use as SIL device in a protective 

system" when returning the defective device.

Information on the useful 

lifetime of electric 

components

The established failure rates of electrical components apply within the useful lifetime as per IEC/EN 61508-2, 

section 7.4.7.4, note 3.

! Note! 

The manufacturer and plant owner/operator must take appropriate measures to achieve a longer service life as 

per DIN EN 61508-2, note NA4.
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Proof test

Proof test of the measuring 

system

Check the operativeness of safety functions at appropriate intervals. The operator must determine the checking 

interval and take this into account when determining the probability of failure PFDavg of the sensor system.

! Note! 

In a single-channel architecture, the PFDavg value to be used depends on the diagnostic coverage of the proof 

test (PTC = Proof Test Coverage) and the intended lifetime (LT = Lifetime) in accordance with the following 

formula:

T ( – PTC LT�avg duPFD i
[PTC/2 ]. . + .≈ 1 )/2

A0015275

The functional test must be carried out in such a way that it verifies correct operation of the safety device in 

conjunction with all of the other components. Each test must be fully documented.

The accuracy of the measured value must first be checked in order to test the safety function (Min., Max., 

range). This involves approaching the configured limit values upon which the safety function (including 

actuator) should be activated. Checking the accuracy of the measured values is sufficient in order to test the 

"Range" safety function.

During the proof test, alternative monitoring measures must be taken to ensure process safety.

A proof test of the device can be performed in the following steps:

1. Checking the digital measured value

One of the following tests must be carried out depending on the measured variable to be monitored and 

the available equipment:

a. Test sequence A – Checking the digital measured value with a calibration rig

Volume flow
The measuring device is recalibrated using a calibration rig that is certified in accordance with 

ISO 17025. This can be done on an installed device using a mobile calibration rig or using factory 

calibration if the device has been disassembled. The amount of deviation between the measured flow 

rate and the set point must not exceed the maximum measured error specified in the Operating 

Instructions.

! Note! 

Please contact your Endress+Hauser sales office for further information on standard methods for 

on-site calibration of flowmeters.

b. Test sequence B – Checking the digital measured value using the installed totalizer

Volume flow
A calibrated measuring vessel is filled with the medium at a flow rate which approximately 

corresponds to the limit value to be monitored. The change in the volume in the measuring vessel is 

read off before and after filling and compared with the totalizer installed in the measuring device. The 

amount of deviation must not exceed the maximum measured error specified in the Operating 

Instructions. For range monitoring, this test must be carried out separately for the upper and lower 

limit value.

c. Test sequence C – Checking the digital measured value using Fieldcheck

Volume flow
Verification of the measuring device in an installed state with Fieldcheck as described in Operating 

Instructions BA00067D/06. Fieldcheck displays the test results (passed/failed) automatically.

This test can be carried out without removal of the flowmeter and makes periodic inspection easier. 

The high diagnostic coverage means that > 90 % of undetected failures are detected whereby the 

level of increase in the average probability of failure PFDAVG is lower than without the check 

(  graphic below). The average probability of failure PFDAVG can be estimated using the formula for 

this ( ä 9) and taking into account the intended lifetime t.

When used in conjunction with the "FieldCare" software package, test results can be imported into 

a database, printed and used as verification for the relevant certification body.
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A0015615-EN

                 Single-channel system architecture 1oo1

2. Checking the 4–20 mA current output

Using the current simulation (fixed current value) option available in the operating menu, set the current 

output of the device to the values 3.6 mA, 4.0 mA, 20.0 mA and 22.0 mA one after another and compare 

with the measured values of a calibrated, external current measuring device.

3. Checking the safety function

Correct activation of the safety function - including actuator - must be checked by outputting suitable 

current values on the 4–20 mA interface per current simulation (just below and above the switch point). 

For range monitoring, this test must be carried out separately for the upper and lower limit value.

4. Completing the proof test

Switch the 4–20 mA current output to measured value output (if necessary).

! Note! 

The proof test is only completed when steps 1 to 4 are accomplished.

98 % of dangerous, undetected failures are detected using test sequences 1a to 1b, whereas 90 % of dangerous, 

undetected failures are detected using test sequence 1c. If one of the test criteria from the test sequences 

described above is not fulfilled, the device may no longer be used as part of a protective system.

The influence of systematic faults on the safety function are not covered by the test and must be examined 

separately. Systematic faults can be caused, for example, by medium properties, operating conditions, build-up 

or corrosion.
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Exida Management Summary

The document was prepared using best effort.  The authors make no warranty of any kind and shall not be liable in 
any event for incidental or consequential damages in connection with the application of the document. 

© All rights on the format of this technical report reserved. 
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Management summary 
This report summarizes the results of the hardware assessment with proven-in-use 
consideration according to IEC 61508 / IEC 61511 carried out on the electromagnetic flow 
measuring system PROMAG 50/53 with 4..20 mA HART® output and software version 
02.00.00. The statements made in this report are also valid for further software versions as long 
as the assessed IEC 61508 modification process is considered. Any changes are under the 
responsibility of the manufacturer. Table 1 gives an overview of the different types that belong 
to the considered electromagnetic flow measuring system PROMAG 50/53. 
The hardware assessment consists of a Failure Modes, Effects and Diagnostics Analysis 
(FMEDA). A FMEDA is one of the steps taken to achieve functional safety assessment of a 
device per IEC 61508. From the FMEDA, failure rates are determined and consequently the 
Safe Failure Fraction (SFF) is calculated for the device. For full assessment purposes all 
requirements of IEC 61508 must be considered. 
Table 1: Version overview 

Version Type Commodul Options 
50***-***********W C03 Current 

50***-***********A C03 Current + Frequency 

V1 

50***-***********D C03 Current + Frequency + Status output + Status 
input 

53***-***********C C05 Current + Frequency + 2 * Relays 

53***-***********L C05 Current + 2 * Relays + Status input 

53***-***********M C05 Current + 2*Frequency + Status input 

53***-***********2 C05 Current + Current2 + Frequency + Relay 

V2 

53***-***********4 C05 Current + Frequency + Current input + Relay 

53***-***********A C06 Current + Frequency V3 
53***-***********B C06 Current + Frequency + 2 * Relays 

V4 53***-***********S C07 Current active + Frequency passive 

V5 53***-***********T C07 Current passive + Frequency passive 

For safety applications only the 4..20 mA current output was considered. All other possible 
output variants or electronics are not covered by this report. The different devices can be 
equipped with or without display. 

The failure rates used in this analysis are the basic failure rates from the Siemens standard 
SN 29500. 

According to table 2 of IEC 61508-1 the average PFD for systems operating in low demand 
mode has to be �10-3 to < 10-2 for SIL 2 safety functions. A generally accepted distribution of 
PFDAVG values of a SIF over the sensor part, logic solver part, and final element part assumes 
that 35% of the total SIF PFDAVG value is caused by the sensor part. 

For a SIL 2 application operating in low demand mode the total PFDAVG value of the SIF should 
be smaller than 1,00E-02, hence the maximum allowable PFDAVG value for the sensor part 
would then be 3,50E-03. 
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The electromagnetic flow measuring system PROMAG 50/53 is considered to be a Type B1 
sub-system with a hardware fault tolerance of 0. 

Type B sub-systems with a SFF of 60% to < 90% must have a hardware fault tolerance of 1 
according to table 3 of IEC 61508-2 for SIL 2 (sub-) systems. 

As the electromagnetic flow measuring system PROMAG 50/53 is supposed to be a 
proven-in-use sub-system, an assessment of the hardware with additional proven-in-use 
demonstration was carried out. Therefore according to the requirements of IEC 61511-1 First 
Edition 2003-01 section 11.4.4 and the assessment described in section 6 a hardware fault 
tolerance of 0 is sufficient for SIL 2 sub- systems being Type B sub-systems and having a SFF 
of 60% to < 90%. 

The proven-in-use investigation was based on field return data collected and analyzed by 
Endress+Hauser Flowtec AG. 

According to the requirements of IEC 61511-1 First Edition 2003-01 section 11.4.4 and the 
assessment described in section 6 the device is suitable to be used, as a single device, for 
SIL 2 safety functions. The decision on the usage of proven-in-use devices, however, is always 
with the end-user. 

Endress+Hauser Flowtec AG performed a qualitative analysis of the mechanical parts of the 
electromagnetic flow measuring system PROMAG 50/53 (see [D7]). This analysis was used by 
exida to calculate the failure rates of the sensor elements using exida�s experienced-based 
data compilation for the different components of the sensor elements (see [R1]). The results of 
the quantitative analysis were used for the calculations described in sections 5.1 to 5.6. 

Assuming that the application program in the safety logic solver is configured to detect under-
range and over-range failures and does not automatically trip on these failures, these failures 
have been classified as dangerous detected failures. The following tables show how the above 
stated requirements are fulfilled. 

Table 2: Summary for the worst case version � Failure rates 2 

Failure category Failure rates (in FIT) 

Fail Dangerous Detected 756
 Fail dangerous detected (internal diagnostics or indirectly 3) 598 
 Fail high (detected by the logic solver) 7 
 Fail low (detected by the logic solver) 140 
 Annunciation detected 11 
Fail Dangerous Undetected 295
 Fail dangerous undetected 285 
 Annunciation undetected 10 
No Effect 265
Not part 194

                                                 
1 Type B sub-system: �Complex� sub-system (using micro controllers or programmable logic); for details see 
    7.4.3.1.3 of IEC 61508-2. 
2 It is assumed that practical fault insertion tests can demonstrate the correctness of the failure effects assumed 
during the FMEDAs. 
3 �indirectly� means that these failure are not necessarily detected by diagnostics but lead to either fail low or fail high 
failures depending on the transmitter setting and are therefore detectable. 
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Table 3: Summary for the worst case version � IEC 61508 Failure rates 

�SD �SU 4 �DD �DU SFF DCS 5 DCD 3 

0 FIT 265 FIT 756 FIT 295 FIT 77% 0% 71% 

Table 4: Summary for the worst case version � PFDAVG values 

T[Proof] = 1 year T[Proof] = 5 years T[Proof] = 10 years 

PFDAVG = 1,29E-03 PFDAVG = 6,43E-03 PFDAVG = 1,28E-02 

The boxes marked in yellow (    ) mean that the calculated PFDAVG values are within the 
allowed range for SIL 2 according to table 2 of IEC 61508-1 but do not fulfill the requirement to 
not claim more than 35% of this range, i.e. to be better than or equal to 3,50E-03. The boxes 
marked in green (    ) mean that the calculated PFDAVG values are within the allowed range for 
SIL 2 according to table 2 of IEC 61508-1 and do fulfill the requirement to not claim more than 
35% of this range, i.e. to be better than or equal to 3,50E-03. The boxes marked in red (    ) 
mean that the calculated PFDAVG values do not fulfill the requirements for SIL 2 according to 
table 2 of IEC 61508-1. 

The failure rates listed above do not include failures resulting from incorrect use of the 
electromagnetic flow measuring system PROMAG 50/53, in particular humidity entering through 
incompletely closed housings or inadequate cable feeding through the inlets. 

The listed failure rates are valid for operating stress conditions typical of an industrial field 
environment similar to IEC 60654-1 class C (sheltered location) with an average temperature 
over a long period of time of 40ºC. For a higher average temperature of 60°C, the failure rates 
should be multiplied with an experience based factor of 2,5. A similar multiplier should be used 
if frequent temperature fluctuation must be assumed. 

A user of the electromagnetic flow measuring system PROMAG 50/53 can utilize these failure 
rates in a probabilistic model of a safety instrumented function (SIF) to determine suitability in 
part for safety instrumented system (SIS) usage in a particular safety integrity level (SIL). A full 
table of failure rates is presented in sections 5.1 to 5.6. along with all assumptions. 

It is important to realize that the �no effect� failures are included in the �safe undetected� failure 
category according to IEC 61508. Note that these failures on its own will not affect system 
reliability or safety, and should not be included in spurious trip calculations. 

The failure rates are valid for the useful life of the electromagnetic flow measuring system 
PROMAG 50/53 (see Appendix 3). 
 
 

                                                 
4 Note that the SU category includes failures that do not cause a spurious trip 
5 DC means the diagnostic coverage (safe or dangerous). 
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Appendix (safety-related characteristic values)

Introductory comments Depending on the order code, Promag flow measuring systems are supplied with different signal inputs and 

outputs. For the purposes of clarity, similar types of electronics modules are grouped into categories.

! Note! 

• The safety-related characteristic values are described separately for each of these categories see sections 

"Category 1-7". The tables provided in these category sections contain all the important characteristic values. 

The values apply to all possible applications:

• The failure rates indicated refer to the failure rates of Siemens Standard SN29500 at an ambient temperature 

of +40 °C (+104 °F).

• ATEX 2GD, FM/CSA Cl.1 Div.1, TIIS and NEPSI are available options for Promag W/P/H

• ATEX 3GD is an available option for Promag W/P/H

• FM/CSA Cl.1 Div.2 is an available option for Promag W/P/H/L/D

Comments on the term "dangerous undetected failures"

Situations in which the process does not respond to a demand (i.e. the measuring device does not demonstrate 

the predefined failsafe mode) or in which the output signal deviates more than the total measured error as 

specified. Please refer to the "Performance characteristics" section of the Operating Instructions for more 

detailed information on the total measured error.

The following presumptions are made:

• The failure rates are constant, wear out mechanisms are not included.

• Failure propagation is not relevant.

• The HART protocol is only used to read out data during normal operation. 

• The recovery time after a safe failure is 8 hours.

• The test time of the automation system to react to a detected failure is one hour.

• All modules are operated in the "low demand mode".

• Only current output 1 is used for safety-related applications.

• Failure rates of the external power supply are not included.

• The stress levels are average values for an industrial environment and can be compared to the "Ground 

Fixed" classification of MIL-HDBK-217F. Alternatively, the presumed environment is similar to 

IEC 60654-1, Class C (protected mounting location) with temperature limits within the manufacturer's 

specifications and an average temperature of 40 °C (104 °F) for the transmitter over an extended period. 

Humidity is assumed within the manufacturer's specification.

• Only the versions described are used for safety applications.

Measuring system / 

electronics

Product structure

Outputs and inputs Category

ä 16

Promag 50

50 *** – ***********W Curr. outp. 1

50 *** – ***********A Curr. outp. / freq. outp. 1

50 *** – ***********D Curr. outp. / frequency outp. / status outp. / status inp. 1

50 *** – ***********S Current outp. active (Ex i) / frequency outp. passive (Ex i) 6

50 *** – ***********T Current outp. passive (Ex i) / frequency outp. passive (Ex i) 7

Promag 53

53 *** – ***********C Curr. outp. / frequency outp. / relay / relay 2 2

53 *** – ***********L Curr. outp. / relay / relay 2 / status inp. 2

53 *** – ***********M Curr. outp. / frequency outp. / frequency outp. 2 / status inp. 2

53*** – ***********2 Curr. outp. / curr. outp. 2 / frequency outp. / relay 2

53*** – ***********4 Curr. outp. / frequency outp. / relay / curr. inp. 2

53 *** – ***********A Curr. outp. / freq. outp. 3

53 *** – ***********B Curr. outp. / frequency outp. / relay / relay 2 3

53 *** – ***********S Current outp. active (Ex i) / frequency outp. passive (Ex i) 4

53 *** – ***********T Current outp. passive (Ex i) / frequency outp. passive (Ex i) 5

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 1002 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2346 of 2457



Proline Promag 50, 53

16 Endress+Hauser

• As the optional display does not constitute a part of the safety function, the failure rate of the display is not 

taken into account in the calculations.

• The application program in the safety automation system is designed in such a way that "fail high" and "fail 

low" failures are detected by the safety function regardless of the effect (safe or dangerous).

Categories • SIL (Safety Integrity Level) = 2

• HFT (Hardware Fault Tolerance In accordance with IEC 61511-1, section 11.4) = 0 

• Device type = Type B (complex components)

Category SFF1) PFDAVG du dd su sd

1 year 2 years 5 years

1 76,68 % 1,27 · 10–3 2,54 · 10–3 6,35 · 10–3 291 FIT 705 FIT 253 FIT 0 FIT

2 77,58 % 1,29 · 10–3 2,58 · 10–3 6,45 · 10–3 295 FIT 756 FIT 265 FIT 0 FIT

3 76,89 % 1,28 · 10–3 2,56 · 10–3 6,40 · 10–3 292 FIT 711 FIT 260 FIT 0 FIT

4 81,06 % 1,25 · 10–3 2,50 · 10–3 6,25 · 10–3 285 FIT 854 FIT 365 FIT 0 FIT

5 80,29 % 1,21 · 10–3 2,42 · 10–3 6,05 · 10–3 277 FIT 847 FIT 283 FIT 0 FIT

6 80,29 % 1,24 · 10–3 2,50 · 10–3 6,25 · 10–3 285 FIT 854 FIT 365 FIT 0 FIT

7 80,29 % 1,20 · 10–3 2,42 · 10–3 6,05 · 10–3 277 FIT 847 FIT 283 FIT 0 FIT

 Safe Failure Fraction
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Technical Information

Proline Promag 50W, 53W

Electromagnetic Flow Measuring System

Flow measurement of liquids in water or wastewater applications

Application

Electromagnetic flowmeter for bidirectional 

measurement of liquids with a minimum 

conductivity of 5 S/cm:

• Drinking water

• Wastewater

• Sewage sludge

• Flow measurement up to 110000 m³/h 

(484315 gal/min)

• Fluid temperature up to +80 °C (+176 °F)

• Process pressures up to 40 bar (580 psi)

• Lengths in accordance with DVGW/ISO

Application-specific lining of the measuring pipe from 

polyurethane or hard rubber with the following drinking 

water permissions:

• KTW

• WRAS

• NSF

• ACS

Approvals for hazardous area:

• ATEX

• IECEx

• FM

• CSA

• NEPSI

Connection to process control system:

• HART

• PROFIBUS DP/PA

• FOUNDATION Fieldbus

• MODBUS RS485

Your benefits

Promag measuring devices offer you cost-effective flow 

measurement with a high degree of accuracy for a wide 

range of process conditions.

The uniform Proline transmitter concept comprises:

• Modular device and operating concept resulting in a 

higher degree of efficiency

• Software options for batching, electrode cleaning and 

for measuring pulsating flow

• High degree of reliability and measuring stability

• Uniform operating concept

The tried-and-tested Promag sensors offer:

• No pressure loss

• Not sensitive to vibrations

• Simple installation and commissioning
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Function and system design

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a magnetic 

field.

In the electromagnetic measuring principle, the flowing medium is the moving conductor.

The voltage induced is proportional to the flow velocity and is supplied to the amplifier by means 

of two measuring electrodes. The flow volume is calculated by means of the pipe cross-sectional area. 

The DC magnetic field is created through a switched direct current of alternating polarity.

A0003191

Ue = B · L · v
Q = A · v

Ue Induced voltage
B Magnetic induction (magnetic field)
L Electrode spacing
v  Flow velocity
Q Volume flow
A Pipe cross-section
I Current strength

Measuring system The measuring system consists of a transmitter and a sensor.

Two versions are available:

• Compact version: Transmitter and sensor form a mechanical unit.

• Remote version: Sensor is mounted separate from the transmitter.

Transmitter:

• Promag 50 (user interface with push buttons for operation, two-line display, illuminated)

• Promag 53 ("Touch Control" without opening the housing, four-line display, unilluminated)

Sensor:

• Promag W (DN 25 to 2000 / 1 to 78")

Ue

I

I
B

L

V
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Input

Measured variable Flow velocity (proportional to induced voltage)

Measuring ranges Measuring ranges for liquids

Typically v = 0.01 to 10 m/s (0.03 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)

• U = 3 to 30 V DC, Ri = 5 k , galvanically isolated

• Configurable for: totalizer(s) reset, measured value suppression, error-message reset

Status input (auxiliary input) with PROFIBUS DP and MODBUS RS485

• U = 3 to 30 V DC, Ri = 3 k , galvanically isolated

• Switching level: 3 to 30 V DC, independent of polarity

• Configurable for: totalizer(s) reset, measured value suppression, error-message reset, 

batching start/stop (optional), batch totalizer reset (optional)

Current input (only Promag 53)

• active/passive selectable, galvanically isolated, full scale value selectable, resolution: 3 A, 

temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading)

• active: 4 to 20 mA, Ri  150 , max. 24 V DC, short-circuit-proof

• passive: 0/4 to 20 mA, Ri < 150 , max. 30 V DC

Output

Output signal Promag 50

Current output

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading), resolution: 0.5 A

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS: 18 to 30 V DC, Ri  150 

Pulse/frequency output

passive, open collector, 30 V DC, 250 mA, galvanically isolated

• Frequency output: full scale frequency 2 to 1000 Hz (fmax = 1250 Hz), on/off ratio 1:1, pulse width max. 10s

• Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.5 to 2000 ms)

PROFIBUS DP interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• Profil version 3.0

• Data transmission rate: 9,6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 1 × analog Input, 1 × totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

PROFIBUS PA interface

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profil version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 1 × analog input, 2 × totalizer

• Output data: volume flow, totalizer

• Input data: positive zero return (ON/OFF), control totalizer, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device
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Promag 53

Current output

active/passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r./°C (o.r. = of reading), resolution: 0.5 A

• active: 0/4 to 20 mA, RL < 700  (HART: RL  250 )

• passive: 4 to 20 mA, operating voltage VS: 18 to 30 V DC, Ri  150 

Pulse/frequency output

active/passive selectable, galvanically isolated (Ex i version: only passive)

• active: 24 V DC, 25 mA (max. 250 mA during 20 ms), RL  

• passive: open collector, 30 V DC, 250 mA

• Frequency output: full scale frequency 2 to 10000 Hz (fmax = 12500 Hz), EEx-ia: 2 to 5000 Hz;

on/off ratio 1:1, pulse width max. 10 s

• Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.05 to 2000 ms)

PROFIBUS DP interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• Profil version 3.0

• Data transmission rate: 9,6 kBaud to 12 MBaud

• Automatic data transmission rate recognition

• Function blocks: 2 × analog Input, 3 × totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Available output combination ä 8

PROFIBUS PA interface

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• Profil version 3.0

• Current consumption: 11 mA

• Permissible supply voltage: 9 to 32 V

• Bus connection with integrated reverse polarity protection

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Function blocks: 2 × analog input, 3 × totalizer

• Output data: volume flow, calculated mass flow, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), totalizer control, value for local display

• Cyclic data transmission compatible with previous model Promag 33

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

MODBUS RS485 interface

• Transmission technology (Physical Layer): RS485 in accordance with ANSI/TIA/EIA-485-A: 1998, 

galvanically isolated

• MODBUS device type: Slave

• Adress range: 1 to 247

• Bus address adjustable via miniature switches or local display (optional) at the measuring device

• Supported MODBUS function codes: 03, 04, 06, 08, 16, 23

• Broadcast: supported with the function codes 06, 16, 23

• Übertragungsmodus: RTU oder ASCII

• Supported baudrate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud

• Response time:

– Direct data access = typically 25 to 50 ms

– Auto-scan buffer (data range) = typically 3 to 5 ms

• Available output combination ä 8
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FOUNDATION Fieldbus interface

• FOUNDATION Fieldbus H1

• Transmission technology (Physical Layer): IEC 61158-2 (MBP), galvanically isolated

• ITK version 5.01

• Current consumption: 12 mA

• Error current FDE (Fault Disconnection Electronic): 0 mA

• Bus connection with integrated reverse polarity protection

• Function blocks:

– 5 × Analog Input (execution time: 18 ms each)

– 1 × PID (25 ms)

– 1 × Digital Output (18 ms)

– 1 × Signal Characterizer (20 ms)

– 1 × Input Selector (20 ms)

– 1 × Arithmetic (20 ms)

– 1 × Integrator (18 ms)

• Output data: volume flow, calculated mass flow, temperature, totalizer 1 to 3

• Input data: positive zero return (ON/OFF), reset totalizer

• Link Master (LM) functionality is supported

Signal on alarm • Current output failure response selectable (e.g. in accordance with NAMUR recommendation NE 43)

• Pulse/frequency output failure response selectable

• Status output (Promag 50) non-conductive by fault or power supply failure

• Relay output (Promag 53) de-energized by fault or power supply failure

Load see "Output signal"

Low flow cutoff Switch points for low flow cutoff are selectable.

Galvanic isolation All circuits for inputs, outputs and power supply are galvanically isolated from each other.

Switching output Status output (Promag 50, Promag 53)

Open collector, max. 30 V DC / 250 mA, galvanically isolated.

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values.

Relay outputs (Promag 53)

Normally closed (NC or break) or normally open (NO or make) contacts available 

(default: relay 1 = NO, relay 2 NC), max. 30 V / 0,5 A AC ; 60 V / 0,1 A DC, galvanically isolated.

Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values, batching contacts.
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Power supply

Electrical connection, 

measuring unit

A0002441

Connecting the transmitter, cable cross-section max. 2.5 mm2 (14 AWG)

A View A (field housing)
B View B (stainless steel field housing)
C View C (wall-mount housing)

*) fixed communication boards 
**) flexible communication boards 
a Connection compartment cover
b Cable for power supply: 85 to 260 V AC / 20 to 55 V AC / 16 to 62 V DC

- Terminal No. 1: L1 for AC, L+ for DC
- Terminal No. 2: N for AC, L– for DC

c Ground terminal for protective conductor
d Signal cable: see "Electrical connection, terminal assignment" ä 8

Fieldbus cable:
- Terminal No. 26: DP (B) / PA + / FF + / MODBUS RS485 (B) / (PA, FF: with polarity protection)
- Terminal No. 27: DP (A) / PA – / FF – / MODBUS RS485 (A) / (PA, FF: with polarity protection)

e Ground terminal for signal cable shield / Fieldbus cable / RS485 line
f Service adapter for connecting service interface FXA193 (Fieldcheck, FieldCare)
g Signal cable: see "Electrical connection, terminal assignment" ä 8

Cable for external termination (only for PROFIBUS DP with fixed assignment communication board):
- Terminal No. 24: +5 V
- Terminal No. 25: DGND

a
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Electrical connection, 

terminal assignment

Terminal assignment, Promag 50

Terminal assignment, Promag 53

The inputs and outputs on the communication board can be either permanently assigned or variable, depending 

on the version ordered (see table). Replacements for modules which are defective or which have to be replaced 

can be ordered as accessories.

Order variant Terminal No. (inputs/outputs)

20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

50***-***********W – – – Current output HART

50***-***********A – – Frequency output Current output HART

50***-***********D Status input Status output Frequency output Current output HART

50***-***********H – – – PROFIBUS PA

50***-***********J – – +5 V (external 

termination)

PROFIBUS DP

50***-***********S – – Frequency output, 

Ex i, passive

Current output, Ex i, 

passive, HART

50***-***********T – – Frequency output, 

Ex i, passive

Current output, Ex i, 

passive, HART

Ground terminal ä 7

Order variant Terminal No. (inputs/outputs)

20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

Fixed communication boards (fixed assignment)

53***-***********A – – Frequency output Current output HART

53***-***********B Relay output 2 Relay output 1 Frequency output Current output HART

53***-***********F – – – PROFIBUS PA, Ex i

53***-***********G – – – FOUNDATION Fieldbus, Ex i

53***-***********H – – – PROFIBUS PA

53***-***********J – – – PROFIBUS DP

53***-***********K – – – FOUNDATION Fieldbus

53***-***********Q – – Status input MODBUS RS485

53***-***********S – – Frequency output, Ex i Current output, Ex i, 

passive, HART

53***-***********T – – Frequency output, Ex i Current output, Ex i, 

passive, HART

Flexible communication boards

53***-***********C Relay output 2 Relay output 1 Frequency output Current output HART

53***-***********D Status input Relay output Frequency output Current output HART

53***-***********L Status input Relay output 2 Relay output 1 Current output HART

53***-***********M Status input Frequency output Frequency output Current output HART

53***-***********N Current output Frequency output Status input MODBUS RS485

53***-***********P Current output Frequency output Status input PROFIBUS DP

53***-***********V Relay output 2 Relay output 1 Status input PROFIBUS DP

53***-***********2 Relay output Current output Frequency output Current output HART

53***-***********4 Current input Relay output Frequency output Current output HART

53***-***********7 Relay output 2 Relay output 1 Status input MODBUS RS485

Ground terminal ä 7
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Electrical connection, 

remote version

A0011722

Connecting the remote version

a Wall-mount housing connection compartment
b Sensor connection housing cover
c Signal cable
d Coil current cable
n.c. Not connected, insulated cable shields
Terminal no. and cable colors: 6/5 = brown; 7/8 = white; 4 = green; 36/37 = yellow

Supply voltage (power supply) • 85 to 260 V AC, 45 to 65 Hz

• 20 to 55 V AC, 45 to 65 Hz

• 16 to 62 V DC

PROFIBUS PA and FOUNDATION Fieldbus

• Non-Ex: 9 to 32 V DC

• Ex i: 9 to 24 V DC

• Ex d: 9 to 32 V DC

Cable entry Power supply and signal cables (inputs/ outputs):

• Cable entry M20 × 1.5 (8 to 12 mm / 0.31 to 0.47")

• Sensor cable entry for armoured cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63")

• Thread for cable entries, ½" NPT, G ½"

Connecting cable for remote version:

• Cable entry M20 × 1.5 (8 to 12 mm / 0.31 to 0.47")

• Sensor cable entry for armoured cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63")

• Thread for cable entries, ½" NPT, G ½"

Remote version cable 

specifications

Coil cable

• 2 × 0.75 mm2 (18 AWG) PVC cable with common, braided copper shield (   7 mm / 0.28")

• Conductor resistance: 37 /km ( 0.011 /ft)

• Capacitance core/core, shield grounded: 120 pF/m ( 37 pF/ft)

• Operating temperature: –20 to +80 °C (–68 to +176 °F)

• Cable cross-section: max. 2.5 mm2 (14 AWG)

• Test voltage for cable insulation: 1433 AC r.m.s. 50/60 Hz or 2026 V DC

Signal cable

• 3 × 0.38 mm2 (20 AWG) PVC cable with common, braided copper shield (   7 mm / 0.28") and individual 

shielded cores

• With empty pipe detection (EPD): 4 × 0.38 mm2 (20 AWG) PVC cable with common, 

braided copper shield (   7 mm / 0.28") and individual shielded cores

• Conductor resistance: 50 /km ( 0.015 /ft)

• Capacitance core/shield: 420 pF/m ( 128 pF/ft)

• Operating temperature: –20 to +80 °C (–68 to +176 °F)

• Cable cross-section: max. 2.5 mm2 (14 AWG)

E
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1

E
1
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A0003194

a Signal cable
b Coil current cable

1 Core
2 Core insulation
3 Core shield
4 Core jacket
5 Core reinforcement
6 Cable shield
7 Outer jacket

Operation in zones of severe electrical interference

The measuring device complies with the general safety requirements in accordance with EN 61010 and

the EMC requirements of IEC/EN 61326 and NAMUR recommendation NE 21.

" Caution! 

Grounding is by means of the ground terminals provided for the purpose inside the connection housing.

Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as short as possible.

Power consumption • AC: < 15 VA (incl. sensor)

• DC: < 15 W (incl. sensor)

Switch-on current:

• Max. 3 A (< 5 ms) for 260 V AC

• Max. 13.5 A (< 50 ms) for 24 V DC

Power supply failure Lasting min. ½ cycle frequency: EEPROM saves measuring system data

• EEPROM or T-DAT (Promag 53 only) retain the measuring system data in the event of a power supply failure

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, serial number, 

calibration factor, zero point etc.)

1
2
3
4
5
6
7

a b
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Potential equalization

# Warning! 

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical potential. This is 

ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:

• Internal grounding concepts in the company

• Operating conditions, such as the material/ grounding of the pipes (see table)

Standard situation

Special situations

Operating conditions Potential equalization 

When using the measuring device in a:

• Metal, grounded pipe

Potential equalization takes place via the ground terminal of the 

transmitter.

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.

A0011892

Via the ground terminal of the transmitter

Operating conditions Potential equalization 

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured.

• Excessively high equalizing currents can be expected.

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, at least 6 mm² / 0.0093 in²) and 

grounded. Connect the transmitter or sensor connection 

housing, as applicable, to ground potential by means of the 

ground terminal provided for the purpose.

• DN  300 (12"): the ground cable is mounted directly on the 

conductive flange coating with the flange screws.

• DN  350 (14"): the ground cable is mounted directly on the 

transportation metal support.

! Note! 

The ground cable for flange-to-flange connections can be 

ordered separately as an accessory from Endress+Hauser.

A0011893

Via the ground terminal of the transmitter and the 
flanges of the pipe

When using the measuring device in a:

• Plastic pipe

• Pipe with insulating lining

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured.

• Excessively high equalizing currents can be expected.

Potential equalization takes place using additional ground disks, 

which are connected to the ground terminal via a ground cable 

(copper wire, at least 6 mm² / 0.0093 in²). When installing the 

ground disks, please comply with the enclosed Installation 

Instructions.

A0011895

Via the ground terminal of the transmitter and the 
optionally available ground disks

DN 300� DN 350�
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When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, at least 6 mm² / 0.0093 in²). Here, the 

ground cable is mounted directly on the conductive flange 

coating with flange screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

A0011896

Potential equalization and cathodic protection

1 Power supply isolation transformer
2 Electrically isolated

Operating conditions Potential equalization 
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Performance characteristics

Reference operating 

conditions

As per DIN EN 29104 and VDI/VDE 2641:

• Fluid temperature: +28 °C ± 2 K (+82 °F ± 2 K)

• Ambient temperature: +22 °C ±2 K (+72 °F ± 2 K)

• Warm-up period: 30 minutes

Installation conditions:

• Inlet run > 10 × DN

• Outlet run > 5 × DN

• Sensor and transmitter grounded.

• The sensor is centered in the pipe.

Maximum measured error Promag 50:

• Current output: also typically ± 5 A

• Pulse output: ±0.5% o.r. ± 1 mm/s (±0.5% o.r. ± 0.04 in/s)

optional: ±0.2% o.r. ± 2 mm/s (±0.2% o.r. ± 0.08 in/s) (o.r. = of reading)

Promag 53:

• Current output: also typically ± 5 A

• Pulse output: ±0.2% o.r. ± 2 mm/s (±0.2% o.r. ± 0.08 in/s) (o.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

A0005531

Max. measured error in % of reading

Repeatability Max. ±0.1% o.r. ± 0.5 mm/s (±0.1% o.r. ± 0.02 in/s) (o.r. = of reading)

2.5

[%]
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Operating conditions: Installations

Installation instructions Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring errors.

Avoid the following installation locations in the pipe:

• Highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a vertical pipeline.

A0011899

Mounting location

Installation of pumps

Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and the 

consequent risk of damage to the lining of the measuring tube. Information on the pressure tightness of the 

measuring tube lining ä 21, Section "Pressure tightness".

Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose pumps. 

Information on the shock and vibration resistance of the measuring system ä 20, Section "Shock and 

vibration resistance".

A0011900

Installation of pumps

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration.

The empty pipe detection function (EPD) provides additional security in detecting empty or partially filled 

pipes.

" Caution! 

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable to install a 

cleaning valve.

A0011901

Installation with partially filled pipes

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes h  5 m (16.4 ft). This precaution is 

to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. This measure also 

prevents the liquid current stopping in the pipe which could cause air locks. Information on the pressure 

tightness of the measuring tube lining ä 21, Section "Pressure tightness".

A0011902

Installation measures for vertical pipes

1 Vent valve
2 Pipe siphon
h Length of the down pipe

� 5 x DN

� 2 x DN

h
2

1
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Orientation

An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. However, 

the measuring device also offers the additional function of empty pipe detection (EPD) for detecting partially 

filled measuring tubes or if outgassing fluids or fluctuating operating pressures are present.

Vertical orientation
This is the ideal orientation for self-emptying piping systems and for use in conjunction with empty pipe 

detection.

A0011903

Vertical orientation

Horizontal orientation
The measuring electrode axis should be horizontal. This prevents brief insulation of the two measuring 

electrodes by entrained air bubbles.

" Caution! 

Empty pipe detection only works correctly with horizontal orientation if the transmitter housing is facing 

upwards. Otherwise there is no guarantee that empty pipe detection will respond if the measuring tube is only 

partially filled or empty.

A0011904

Horizontal orientation

1 EPD electrode for empty pipe detection
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalization

A
1

2 2

A

3
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Vibrations

Secure the piping and the sensor if vibration is severe.

" Caution! 

If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. Information on 

the permitted shock and vibration resistance ä 20, Section "Shock and vibration resistance".

A0011906

Measures to prevent vibration of the measuring device

L > 10 m (33 ft)

Foundations, supports

If the nominal diameter is DN  350, mount the transmitter on a foundation of adequate load-bearing strength.

" Caution! 

Do not allow the casing to take the weight of the sensor. This would buckle the casing and damage the internal 

magnetic coils.

A0003209

L
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Inlet and outlet run If possible, install the sensor well clear of assemblies such as valves, T-pieces, elbows etc.

Note the following inlet and outlet runs to comply with measuring accuracy specifications:

• Inlet run: 5 × DN

• Outlet run: 2 × DN

A0011905

Inlet and outlet run

Adapters Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-diameter 

pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow-moving fluids. 

The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders.

! Note! 

The nomogram only applies to liquids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from the 

reduction) and the d/D ratio.

A0011907

Pressure loss due to adapters

5 x DN� � 2 x DN

100

10

0.5d / D

[mbar]

0.6 0.7 0.8 0.9

1 m/s

2 m/s

3 m/s

4 m/s

5 m/s

6 m/s

7 m/s

8 m/s

1

Dd

max. 8°
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Length of connecting cable When mounting the remote version, please note the following to achieve correct measuring results:

• Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal especially in the 

case of low fluid conductivities.

• Route the cable well clear of electrical machines and switching elements.

• If necessary, ensure potential equalization between sensor and transmitter.

• The permitted cable length Lmax is determined by the fluid conductivity. A minimum conductivity of 

20 S/cm is required for measuring demineralized water.

• When the empty pipe detection function is switched on (EPD),

the maximum connecting cable length is 10 m (33 ft).

A0010734

Permitted length of connecting cable for remote version
Area marked in gray = permitted range; Lmax = length of connecting cable in [m] ([ft]); fluid conductivity in [ S/cm]

200

100

5

10 100 200

L max

[m][m]

[μS/cm]

L max

[ft]

200 6000 400
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Operating conditions: Environment

Ambient temperature range Transmitter

• Standard: –20 to +60 °C (–4 to +140 °F)

• Optional: –40 to +60 °C (–40 to +140 °F)

! Note! 

At ambient temperatures below –20 °C (–4 °F)the readability of the display may be impaired.

Sensor

• Flange material carbon steel: –10 to +60 °C (14 to +140 °F)

• Flange material stainless steel: –40 to +60 °C (–40 to +140 °F)

" Caution! 

The permitted temperature range of the measuring tube lining may not be undershot or overshot

ä 21, Section "Medium temperature range".

Please note the following points:

• Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• The transmitter must be mounted separate from the sensor if both the ambient and fluid temperatures are 

high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring transmitter and the 

appropriate measuring sensors.

" Caution! 

• The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably 

high surface temperatures.

• A storage location must be selected where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner.

• Do not remove the protective plates or caps on the process connections until the device is ready to install.

Degree of protection • Standard: IP 67 (NEMA 4X) for transmitter and sensor.

• Optional: IP 68 (NEMA 6P) for sensor for remote version.

• For information regarding applications where the device is buried directly in the soil or is installed in a 

flooded wastewater basin please contact your local Endress+Hauser Sales Center.

Shock and vibration resistance Acceleration up to 2 g following IEC 600 68-2-6

Electromagnetic compatibility 

(EMC)

• As per IEC/EN 61326 and NAMUR recommendation NE 21.
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Operating conditions: Process

Medium temperature range The permitted temperature depends on the lining of the measuring tube:

• Polyurethane: –20 to +50 °C (–4 to +122 °F) (DN 25 to 1200 / 1 to 48")

• Hard rubber: ±0 to +80 °C (+32 to +176 °F) (DN 50 to 2000 / 2 to 78")

Conductivity The minimum conductivity is:

• 5 S/cm for fluids generally

• 20 S/cm for demineralized water

! Note! 

In the remote version, the necessary minimum conductivity also depends on the cable length

( ä 19, Section "Length of connecting cable").

Medium pressure range 

(nominal pressure)

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350 to 2000 / 14 to 78")

– PN 10 (DN 200 to 2000 / 8 to 78")

– PN 16 (DN 65 to 2000 / 3 to 78")

– PN 25 (DN 200 to 1000 / 8 to 40")

– PN 40 (DN 25 to 150 / 1 to 6")

• ANSI B 16.5

– Class 150 (DN 1 to 24")

– Class 300 (DN 1 to 6")

• AWWA

– Class D (DN 28 to 78")

• JIS B2220

– 10 K (DN 50 to 300 / 2 to 12")

– 20 K (DN 25 to 300 / 1 to 12")

• AS 2129

– Table E (DN 80, 100, 150 to 400, 500, 600 / 3", 4", 6 to 16", 20", 24")

• AS 4087

– PN 16 (DN 80, 100, 150 to 400, 500, 600 / 3", 4", 6 to 16", 20", 24")

Pressure tightness Measuring tube lining: Polyurethane

Measuring tube lining: Hard rubber

Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at fluid temperatures:

25 °C (77 °F) 50 °C (122 °F)

[mm] [inch] [mbar] [psi] [mbar] [psi]

25 to 1200 1 to 48" 0 0 0 0

Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at fluid temperatures:

25 °C (77 °F) 50 °C (122 °F) 80 °C (176 °F)

[mm] [inch] [mbar] [psi] [mbar] [psi] [mbar] [psi]

50 to 2000 2 to 78" 0 0 0 0 0 0
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Limiting flow The diameter of the pipe and the flow rate determine the nominal diameter of the sensor.

The optimum flow velocity is between 2 to 3 m/s (6.5 to 9.8 ft/s). The velocity of flow (v), moreover, has to 

be matched to the physical properties of the fluid:

• v < 2 m/s (6.5 ft/s): for abrasive fluids such as potter's clay, lime milk, ore slurry etc.

• v > 2 m/s (6.5 ft/s): for fluids causing build-up such as wastewater sludges etc.

Flow characteristic values (SI units)

Diameter Recommended flow Factory settings

[mm] [inch]

Min./max. full scale value

 

(v ~ 0.3 or 10 m/s)

Full scale value

Current output

(v ~ 2.5 m/s)

Pulse value

 

(~ 2 pulses/s)

Low flow

 

(v ~ 0.04 m/s)

25 1" 9 to 300 dm /min 75 dm /min 0.50 dm 1 dm /min

32 – 15 to 500 dm /min 125 dm /min 1.00 dm 2 dm /min

40 1½" 25 to 700 dm /min 200 dm /min 1.50 dm 3 dm /min

50 2" 35 to 1100 dm /min 300 dm /min 2.50 dm 5 dm /min

65 – 60 to 2000 dm /min 500 dm /min 5.00 dm 8 dm /min

80 3" 90 to 3000 dm /min 750 dm /min 5.00 dm 12 dm /min

100 4" 145 to 4700 dm /min 1200 dm /min 10.00 dm 20 dm /min

125 – 220 to 7500 dm /min 1850 dm /min 15.00 dm 30 dm /min

150 6" 20 to 600 m /h 150 m /h 0.025 m 2.5 m /h

200 8" 35 to 1100 m /h 300 m /h 0.05 m 5.0 m /h

250 10" 55 to 1700 m /h 500 m /h 0.05 m 7.5 m /h

300 12" 80 to 2400 m /h 750 m /h 0.10 m 10 m /h

350 14" 110 to 3300 m /h 1000 m /h 0.10 m 15 m /h

375 15" 140 to 4200 m /h 1200 m /h 0.15 m 20 m /h

400 16" 140 to 4200 m /h 1200 m /h 0.15 m 20 m /h

450 18" 180 to 5400 m /h 1500 m /h 0.25 m 25 m /h

500 20" 220 to 6600 m /h 2000 m /h 0.25 m 30 m /h

600 24" 310 to 9600 m /h 2500 m /h 0.30 m 40 m /h

700 28" 420 to 13500 m /h 3500 m /h 0.50 m 50 m /h

– 30" 480 to 15000 m /h 4000 m /h 0.50 m 60 m /h

800 32" 550 to 18000 m /h 4500 m /h 0.75 m 75 m /h

900 36" 690 to 22500 m /h 6000 m /h 0.75 m 100 m /h

1000 40" 850 to 28000 m /h 7000 m /h 1.00 m 125 m /h

– 42" 950 to 30000 m /h 8000 m /h 1.00 m 125 m /h

1200 48" 1250 to 40000 m /h 10000 m /h 1.50 m 150 m /h

– 54" 1550 to 50000 m /h 13000 m /h 1.50 m 200 m /h

1400 – 1700 to 55000 m /h 14000 m /h 2.00 m 225 m /h

– 60" 1950 to 60000 m /h 16000 m /h 2.00 m 250 m /h

1600 – 2200 to 70000 m /h 18000 m /h 2.50 m 300 m /h

– 66" 2500 to 80000 m /h 20500 m /h 2.50 m 325 m /h

1800 72" 2800 to 90000 m /h 23000 m /h 3.00 m 350 m /h

– 78" 3300 to 100000 m /h 28500 m /h 3.50 m 450 m /h

2000 – 3400 to 110000 m /h 28500 m /h 3.50 m 450 m /h
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Pressure loss • No pressure loss if the sensor is installed in a pipe with the same nominal diameter.

• Pressure losses for configurations incorporating adapters according to DIN EN 545

( ä 18, Section "Adapters").

Flow characteristic values (US units)

Diameter Recommended flow rate Factory settings

[inch] [mm]

Min./max. full scale value

 

(v ~ 0.3 or 10 m/s)

Full scale value

Current output

(v ~ 2.5 m/s)

Pulse value

 

(~ 2 pulses/s)

Low flow

(v ~ 0.04 m/s)

1" 25 2.5 to 80 gal/min 18 gal/min 0.20 gal 0.25 gal/min

– 32 4 to 130 gal/min 30 gal/min 0.20 gal 0.50 gal/min

1½" 40 7 to 190 gal/min 50 gal/min 0.50 gal 0.75 gal/min

2" 50 10 to 300 gal/min 75 gal/min 0.50 gal 1.25 gal/min

– 65 16 to 500 gal/min 130 gal/min 1 gal 2.0 gal/min

3" 80 24 to 800 gal/min 200 gal/min 2 gal 2.5 gal/min

4" 100 40 to 1250 gal/min 300 gal/min 2 gal 4.0 gal/min

– 125 60 to 1950 gal/min 450 gal/min 5 gal 7.0 gal/min

6" 150 90 to 2650 gal/min 600 gal/min 5 gal 12 gal/min

8" 200 155 to 4850 gal/min 1200 gal/min 10 gal 15 gal/min

10" 250 250 to 7500 gal/min 1500 gal/min 15 gal 30 gal/min

12" 300 350 to 10600 gal/min 2400 gal/min 25 gal 45 gal/min

14" 350 500 to 15000 gal/min 3600 gal/min 30 gal 60 gal/min

15" 375 600 to 19000 gal/min 4800 gal/min 50 gal 60 gal/min

16" 400 600 to 19000 gal/min 4800 gal/min 50 gal 60 gal/min

18" 450 800 to 24000 gal/min 6000 gal/min 50 gal 90 gal/min

20" 500 1000 to 30000 gal/min 7500 gal/min 75 gal 120 gal/min

24" 600 1400 to 44000 gal/min 10500 gal/min 100 gal 180 gal/min

28" 700 1900 to 60000 gal/min 13500 gal/min 125 gal 210 gal/min

30" – 2150 to 67000 gal/min 16500 gal/min 150 gal 270 gal/min

32" 800 2450 to 80000 gal/min 19500 gal/min 200 gal 300 gal/min

36" 900 3100 to 100000 gal/min 24000 gal/min 225 gal 360 gal/min

40" 1000 3800 to 125000 gal/min 30000 gal/min 250 gal 480 gal/min

42" – 4200 to 135000 gal/min 33000 gal/min 250 gal 600 gal/min

48" 1200 5500 to 175000 gal/min 42000 gal/min 400 gal 600 gal/min

54" – 9 to 300 Mgal/min 75 Mgal/min 0.0005 Mgal 1.3 Mgal/min

– 1400 10 to 340 Mgal/min 85 Mgal/min 0.0005 Mgal 1.3 Mgal/min

60" – 12 to 380 Mgal/min 95 Mgal/min 0.0005 Mgal 1.3 Mgal/min

– 1600 13 to 450 Mgal/min 110 Mgal/min 0.0008 Mgal 1.7 Mgal/min

66" – 14 to 500 Mgal/min 120 Mgal/min 0.0008 Mgal 2.2 Mgal/min

72" 1800 16 to 570 Mgal/min 140 Mgal/min 0.0008 Mgal 2.6 Mgal/min

78" – 18 to 650 Mgal/min 175 Mgal/min 0.001 Mgal 3.0 Mgal/min

– 2000 20 to 700 Mgal/min 175 Mgal/min 0.001 Mgal 3.0 Mgal/min
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Mechanical construction

Design, dimensions Transmitter remote version, wall-mount housing (non Ex-zone and II3G/Zone 2)

A0001150

Dimensions (SI units)

Dimensions (US units)

A B C D E F G H J

215 250 90.5 159.5 135 90 45 > 50 81

K L M N O P Q R S

53 95 53 102 81.5 11.5 192 8 × M5 20

All dimensions in [mm]

A B C D E F G H J

8.46 9.84 3.56 6.27 5.31 3.54 1.77 > 1.97 3.18

K L M N O P Q R S

2.08 3.74 2.08 4.01 3.20 0.45 7.55 8 × M5 0.79

All dimensions in [inch]
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Transmitter remote version, connection housing (II2GD/Zone 1)

A0002128

Dimensions (SI units)

Dimensions (US units)

A A* B B* C D E Ø F G H J K L M

265 242 240 217 206 186 178
8.6 

(M8)
100 130 100 144 170 355

All dimensions in [mm]

A A* B B* C D E Ø F G H J K L M

10.4 9.53 9.45 8.54 8.11 7.32 7.01
0.34 

(M8)
3.94 5.12 3.94 5.67 6.69 14.0

All dimensions in [inch]

Esc

E- +

Nicht unter Spannungöffnen

K
e
e
p

c
o
v
e
r

tig
h
t
w

h
ile

circu
it s

a
re

a
live

Nepasouvrirl’appareil soustension

K
e
e
p

c
o
ve

r
ti
g
h
t
w

h
ile

ci
rc

u
it
s

a
re

a
liv

e

Nicht-eigensichere
Stromkreise durch

IP40-Abdeckung geschützt

Non-intrinsically safe
circuits Ip40 protected

Boucles de courant
sans sécurité intrinsèque

protégées par Ip40

B*

B

A*

A

F

G

D

C

H

J K

L

M

E

Gibson Island STP ST32 Sludge Treatment (Belt Filter Press Vendor Manuals - Valves and Instrumentation) Vendor Manual

Q-Pulse Id: VM172 05/06/2013 1032 of 1059

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2376 of 2457



Proline Promag 50W, 53W

26 Endress+Hauser

There is a separate mounting kit for the wall-mounted housing. It can be ordered from Endress+Hauser as an 

accessory. The following installation variants are possible:

• Panel-mounted installation

• Pipe mounting

Installation in control panel

A0001131

Pipe mounting

A0001132

245 (9.65)

~110 (~4.33)

210 (8.27)

+0.5 (+0.019)
–0.5 (–0.019)

+0.5 (+0.019)
–0.5 (–0.019)

mm (inch)

Ø 20…70
(Ø 0.79…2.75)

~ ~ 6.1)155 (

mm (inch)
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Compact version DN 300 (12")

A0005423

Dimensions (SI units)

DN L 1) A A* B C D E F G H K

EN (DIN) / JIS / AS 2)

25 200

227 207 187 168 160

341 257 84 94 120

32 200 341 257 84 94 120

40 200 341 257 84 94 120

50 200 341 257 84 94 120

65 200 391 282 109 94 180

80 200 391 282 109 94 180

100 250 391 282 109 94 180

125 250 472 322 150 140 260

150 300 472 322 150 140 260

200 350 527 347 180 156 324

250 450 577 372 205 166 400

300 500 627 397 230 166 460

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) For flanges to AS, only the nominal diameters DN 80, 100 and 150 to 300 are available.

All dimensions in [mm]
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Dimensions (US units)

DN L 1) A A* B C D E F G H K

ANSI

1" 7.87

8.94 8.15 7.36 6.61 6.30

13.4 10.1 3.31 3.70 4.72

1½" 7.87 13.4 10.1 3.31 3.70 4.72

2" 7.87 13.4 10.1 3.31 3.70 4.72

3" 7.87 15.4 11.1 4.29 3.70 7.09

4" 9.84 15.4 11.1 4.29 3.70 7.09

6" 11.8 18.6 12.7 5.91 5.51 10.2

8" 13.8 20.8 13.7 7.09 6.14 12.8

10" 17.7 22.7 14.7 8.07 6.14 15.8

12" 19.7 24.7 15.6 9.06 6.54 18.1

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Compact version DN  350 (14")

A0005424

Dimensions (SI units)

DN L 1) A A* B C D E F G H J

EN (DIN) / AS 2)

350 550

227 207 187 168 160

738.5 456.5 282.0 276 564

375 600 790.5 482.5 308.0 276 616

400 600 790.5 482.5 308.0 276 616

450 650 840.5 507.5 333.0 292 666

500 650 891.5 533.0 358.5 292 717

600 780 995.5 585.0 410.5 402 821

700 910 1198.5 686.5 512.0 589 1024

750 975 1198.5 686.5 512.0 626 1024

800 1040 1241.5 708.5 533.5 647 1067

900 1170 1394.5 784.5 610.0 785 1220

1000 1300 1546.5 860.5 686.0 862 1372

1050 1365 1598.5 886.5 712.0 912 1424

1200 1560 1796.5 985.5 811.0 992 1622

1350 1755 1998.5 1086.5 912.0 1252 1824

1400 1820 2148.5 1161.5 987.0 1252 1974

1500 1950 2196.5 1185.5 1011.0 1392 2022

1600 2080 2286.5 1230.5 1056.0 1482 2112

1650 2145 2360.5 1267.5 1093.0 1482 2186

1800 2340 2550.5 1362.5 1188.0 1632 2376

2000 2600 2650.5 1412.5 1238.0 1732 2476

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) For flanges to AS, only DN 350, 400, 500 and 600 are available.

All dimensions in [mm]
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Dimensions (US units)

DN L 1) A A* B C D E F G H J

ANSI / AWWA 2)

14" 21.6

8.94 8.15 7.36 6.61 6.30

29.1 17.9 11.1 10.9 22.2

15" 23.6 31.1 18.9 12.1 10.9 24.2

16" 23.6 31.1 18.9 12.1 10.9 24.2

18" 25.6 33.1 19.9 13.1 11.5 26.2

20" 25.6 35.1 20.9 14.1 11.5 28.2

24" 30.7 39.2 23.0 16.2 15.8 32.3

28" 35.8 47.2 27.0 20.1 23.2 40.3

30" 38.4 47.2 27.0 20.1 24.6 40.3

32" 40.9 48.9 27.9 21.0 25.5 42.0

36" 46.0 54.9 30.9 24.0 30.9 48.0

40" 51.2 60.9 33.9 27.0 33.9 54.0

42" 53.7 62.9 34.9 28.0 35.9 56.0

48" 61.4 71.7 38.8 31.9 39.0 63.8

54" 69.1 78.7 42.8 35.9 42.3 71.8

56" 71.7 84.6 45.7 38.9 49.3 77.7

60" 76.8 86.5 46.7 39.8 54.8 79.6

64" 81.9 90.0 48.4 41.6 58.4 83.2

66" 84.4 92.9 49.9 43.0 58.4 86.0

72" 92.1 100.4 53.6 46.8 64.2 93.5

78" 102.3 104.3 55.6 48.7 68.2 97.5

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) Flanges  24" only to ANSI available,  28" only to AWWA available.

All dimensions in [inch]
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Sensor, remote version DN 300 (12")

A0012462

Dimensions (SI units)

DN L 1) A B C D E F G H J

EN (DIN) / JIS / AS 2)

25 200 129 163 143 102 286 202 84 120 94

32 200 129 163 143 102 286 202 84 120 94

40 200 129 163 143 102 286 202 84 120 94

50 200 129 163 143 102 286 202 84 120 94

65 200 129 163 143 102 336 227 109 180 94

80 200 129 163 143 102 336 227 109 180 94

100 250 129 163 143 102 336 227 109 180 94

125 250 129 163 143 102 417 267 150 260 140

150 300 129 163 143 102 417 267 150 260 140

200 350 129 163 143 102 472 292 180 324 156

250 450 129 163 143 102 522 317 205 400 166

300 500 129 163 143 102 572 342 230 460 166

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) For flanges to AS, only the nominal diameters DN 80, 100 and 150 to 300 are available.

All dimensions in [mm]
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Dimensions (US units)

DN L 1) A B C D E F G H J

ANSI

1" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70

1½" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70

2" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70

3" 7.87 5.08 6.42 5.63 4.02 13.2 8.94 4.30 7.10 3.70

4" 9.84 5.08 6.42 5.63 4.02 13.2 8.94 4.30 7.10 3.70

6" 11.8 5.08 6.42 5.63 4.02 16.4 10.5 5.91 10.2 5.51

8" 13.8 5.08 6.42 5.63 4.02 18.6 11.5 7.10 12.8 6.14

10" 17.7 5.08 6.42 5.63 4.02 20.6 12.5 8.08 15.8 6.14

12" 19.7 5.08 6.42 5.63 4.02 22.5 13.5 9.06 18.1 6.54

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.

All dimensions in [inch]
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Sensor, remote version DN  350 (14")

A0003220

Dimensions (SI units)

DN L 1) A B C D E F G H J

EN (DIN) / AS 2)

350 550

129 163 143 102

683.5 401.5 282.0 564 276

375 600 735.5 427.5 308.0 616 276

400 600 735.5 427.5 308.0 616 276

450 650 785.5 452.5 333.0 666 292

500 650 836.5 478.0 358.5 717 292

600 780 940.5 530.0 410.5 821 402

700 910 1143.5 631.5 512.0 1024 589

750 975 1143.5 631.5 512.0 1024 626

800 1040 1186.5 653.0 533.5 1067 647

900 1170 1339.5 729.5 610.0 1220 785

1000 1300 1491.5 805.5 686.0 1372 862

1050 1365 1543.5 831.5 712.0 1424 912

1200 1560 1741.5 930.5 811.0 1622 992

1350 1755 1943.5 1031.5 912.0 1824 1252

1400 1820 2093.5 1106.5 987.0 1974 1252

1500 1950 2141.5 1130.5 1011.0 2022 1392

1600 2080 2231.5 1175.5 1056.0 2112 1482

1650 2145 2305.5 1212.5 1093.0 2186 1482

1800 2340 2495.5 1307.5 1188.0 2376 1632

2000 2600 2595.5 1357.5 1238.0 2476 1732

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) For flanges to AS, only DN 350, 400, 500 and 600 are available.

All dimensions in [mm]
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Dimensions (US units)

DN L 1) A B C D E F G H J

ANSI / AWWA 2)

14" 21.6

5.08 6.42 5.63 4.02

29.1 15.8 11.1 22.2 10.9

15" 23.6 31.1 16.8 12.1 24.2 10.9

16" 23.6 31.1 16.8 12.1 24.2 10.9

18" 25.6 33.1 17.8 13.1 26.2 11.5

20" 25.6 35.1 18.8 14.1 28.2 11.5

24" 30.7 39.2 20.9 16.2 32.3 15.8

28" 35.8 45.0 24.9 20.1 40.3 23.2

30" 38.4 45.0 24.9 20.1 40.3 24.6

32" 40.9 46.7 25.7 21.0 42.0 25.5

36" 46.0 52.7 28.7 24.0 48.0 30.9

40" 51.2 58.7 31.7 27.0 54.0 33.9

42" 53.7 60.7 32.7 28.0 56.0 35.9

48" 61.4 68.5 36.6 31.9 63.8 39.0

54" 69.1 76.5 40.6 35.9 71.8 42.3

56" 71.7 82.4 43.6 38.9 77.7 49.3

60" 76.8 84.3 44.5 39.8 79.6 54.8

64" 81.9 87.9 46.3 41.6 83.2 58.4

66" 84.4 90.8 47.7 43.0 86.0 58.4

72" 92.1 98.2 51.5 46.8 93.5 64.2

78" 102.3 102.2 53.4 48.7 97.5 68.2

1) The length is regardless of the pressure rating selected. Fitting length to DVGW.
2) Flanges  24" only to ANSI available,  28" only to AWWA available.

All dimensions in [inch]
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Ground disk for flange connections

A0003221

Dimensions (SI units)

DN 1) A B C D E t

EN (DIN) / JIS / AS 2)

25 26 62 77.5 87.5

6.5

2

32 35 80 87.5 94.5

40 41 82 101 103

50 52 101 115.5 108

65 68 121 131.5 118

80 80 131 154.5 135

100 104 156 186.5 153

125 130 187 206.5 160

150 158 217 256 184

200 206 267 288 205

250 260 328 359 240

300 3) 312 375 413 273

300 4) 310 375 404 268

350 3) 343 433 479 365

9.0

375 3) 393 480 542 395

400 3) 393 480 542 395

450 3) 439 538 583 417

500 3) 493 592 650 460

600 3) 593 693 766 522

1) Ground disks can be used for all flange standards/pressure ratings that can be delivered, except for DN  300.
2) Only DN 32, 40, 65 and 125 are available for flanges according to AS.
3) PN 10/16
4) PN 25, JIS 10K/20K

All dimensions in [mm]

D

D

Ø B
Ø B

Ø
A

Ø C Ø C
Ø
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Dimensions (US units)

DN 1) A B C D E t

ANSI

1" 1.02 2.44 3.05 3.44

0.26

0.08

1½" 1.61 3.23 3.98 4.06

2" 2.05 3.98 4.55 4.25

3" 3.15 5.16 6.08 5.31

4" 4.09 6.14 7.34 6.02

6" 6.22 8.54 10.08 7.24

8" 8.11 10.5 11.3 8.07

10" 10.2 12.9 14.1 9.45

12" 12.3 14.8 16.3 10.8

14" 13.5 17.1 18.9 14.4

0.35

15" 15.45 18.9 21.3 15.6

16" 15.45 18.9 21.3 15.6

18" 17.3 21.2 23.0 16.4

20" 19.4 23.3 25.6 18.1

24" 23.4 27.3 30.1 20.6

1) Ground disks can be used for all flange standards/pressure ratings.

All dimensions in [inch]
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Weight Weight in SI units

Weight data in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Transmitter

[mm] [inch] EN (DIN) / 

AS 1) 

JIS ANSI /

AWWA

EN (DIN) / 

AS 1) 

JIS ANSI / 

AWWA

Wall-mount 

housing

25 1"

P
N

 4
0

7.3

1
0
K

7.3

C
la

ss
 1

5
0

7.3

P
N

 4
0

5.3

1
0
K

5.3

C
la

ss
 1

5
0

5.3

6.0

32 – 8.0 7.3 – 6.0 5.3 –

40 1½" 9.4 8.3 9.4 7.4 6.3 7.4

50 2" 10.6 9.3 10.6 8.6 7.3 8.6

65 –
P

N
 1

6
12 11.1 –

P
N

 1
6

10.0 9.1 –

80 3" 14 112.5 14.0 12.0 10.5 12.0

100 4" 16 14.7 16.0 14.0 12.7 14.0

125 – 21.5 21.0 – 19.5 19.0 –

150 6" 25.5 24.5 25.5 23.5 22.5 23.5

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43

250 10" 65 69.4 75 63 67.4 73

300 12" 70 72.3 110 68 70.3 108

350 14"

P
N

 6

105 175
P

N
 6

103 173

375 15" 120 – 118 –

400 16" 120 205 118 203

450 18" 161 255 159 253

500 20" 156 285 154 283

600 24" 208 405 206 403

700 28" 304

C
la

ss
 D

400 302
C

la
ss

 D
398

– 30" – 460 – 458

800 32" 357 550 355 548

900 36" 485 800 483 798

1000 40" 589 900 587 898

– 42" – 1100 – 1098

1200 48" 850 1400 848 1398

– 54" – 2200 – 2198

1400 – 1300 – 1298 –

– 60" – 2700 – 2698

1600 – 1700 – 1698 –

– 66" – 3700 – 3698

1800 72" 2200 4100 2198 4098

– 78" – 4600 – 4598

2000 – 2800 – 2798 –

1) For flanges to AS, only DN 80, 100, 150 to 400, 500 and 600 are available.

• Transmitter (compact version): 3.4 kg

• Weight data valid for standard pressure ratings and without packaging material.
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Weight in US units (only ANSI / AWWA)

Weight data in lbs

Nominal diameter Compact version Remote version (without cable)

Sensor Transmitter

[mm] [inch] ANSI /AWWA ANSI / AWWA Wall-mount housing

25 1"

C
la

ss
 1

5
0

16.1

C
la

ss
 1

5
0

11.7

13.2

40 1½" 20.7 16.3

50 2" 23.4 19.0

80 3" 30.9 26.5

100 4" 35.3 30.9

150 6" 56.2 51.8

200 8" 99.2 94.8

250 10" 165.4 161.0

300 12" 242.6 238.1

350 14" 385.9 381.5

400 16" 452.0 447.6

450 18" 562.3 557.9

500 20" 628.4 624.0

600 24" 893.0 888.6

700 28"

C
la

ss
 D

882.0

C
la

ss
 D

877.6

– 30" 1014.3 1009.9

800 32" 1212.8 1208.3

900 36" 1764.0 1759.6

1000 40" 1984.5 1980.1

– 42" 2425.5 2421.1

1200 48" 3087.0 3082.6

– 54" 4851.0 4846.6

– 60" 5953.5 5949.1

– 66" 8158.5 8154.1

1800 72" 9040.5 9036.1

– 78" 10143.0 10138.6

• Transmitter (compact version): 7,5 lbs

• Weight data valid for standard pressure ratings and without packaging material.
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Measuring tube specifications
Diameter Pressure rating Internal diameter

EN (DIN) AS 2129 AS 4087 ANSI AWWA JIS Hard rubber Polyurethane

[mm] [inch] [bar] [lbs] [mm] [inch] [mm] [inch]

25 1" PN 40 – – Cl. 150 – 20 K – – 24 0.94

32 – PN 40 – – – – 20 K – – 32 1.26

40 1½" PN 40 – – Cl. 150 – 20 K – – 38 1.50

50 2" PN 40 Table E PN 16 Cl. 150 – 10 K 50 1.97 50 1.97

65 – PN 16 – – – – 10 K 66 2.60 66 2.60

80 3" PN 16 Table E PN 16 Cl. 150 – 10 K 79 3.11 79 3.11

100 4" PN 16 Table E PN 16 Cl. 150 – 10 K 102 4.02 102 4.02

125 – PN 16 – – – – 10 K 127 5.00 127 5.00

150 6" PN 16 Table E PN 16 Cl. 150 – 10 K 156 6.14 156 6.14

200 8" PN 10 Table E PN 16 Cl. 150 – 10 K 204 8.03 204 8.03

250 10" PN 10 Table E PN 16 Cl. 150 – 10 K 258 10.2 258 10.2

300 12" PN 10 Table E PN 16 Cl. 150 – 10 K 309 12.2 309 12.2

350 14" PN 6 Table E PN 16 Cl. 150 – – 342 13.5 342 13.5

375 15" – – PN 16 – – – 392 15.4 – –

400 16" PN 6 Table E PN 16 Cl. 150 – – 392 15.4 392 15.4

450 18" PN 6 – – Cl. 150 – – 437 17.2 437 17.2

500 20" PN 6 Table E PN 16 Cl. 150 – – 492 19.4 492 19.4

600 24" PN 6 Table E PN 16 Cl. 150 – – 594 23.4 594 23.4

700 28" PN 6 – – – Class D – 692 27.2 692 27.2

– 30" – – – – Class D – 742 29.2 742 29.2

800 32" PN 6 – – – Class D – 794 31.3 794 31.3

900 36" PN 6 – – – Class D – 891 35.1 891 35.1

1000 40" PN 6 – – – Class D – 994 39.1 994 39.1

– 42" – – – – Class D – 1043 41.1 1043 41.1

1200 48" PN 6 – – – Class D – 1197 47.1 1197 47.1

– 54" – – – Class D – 1339 52.7 – –

1400 – PN 6 – – – – – 1402 55.2 – –

– 60" – – – – Class D – 1492 58.7 – –

1600 – PN 6 – – – – – 1600 63.0 – –

– 66" – – – – Class D – 1638 64.5 – –

1800 72" PN 6 – – – Class D – 1786 70.3 – –

2000 78" PN 6 – – – Class D – 1989 78.3 – –
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Material • Transmitter housing

– Compact housing: powder-coated die-cast aluminum

– Wall-mount housing: powder-coated die-cast aluminum

• Sensor housing

– DN 25 to 300 (1 to 12"): powder-coated die-cast aluminum

– DN 350 to 2000 (14 to 78"): with protective lacquering

• Measuring tube

– DN  300 (12"): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with Al/Zn protective coating)
– DN  350 (14"): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with Al/Zn protective coating)

• Electrodes: 1.4435, Alloy C-22, Tantalum

• Flanges

– EN 1092-1 (DIN 2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B

(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– ANSI: A105; F316L

(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN  300 (12"): with Al/Zn protective coating; DN  350 (14") with protective lacquering)

– AS 2129

– DN 150 to 300, 600 (6 to 12", 24"): A105 or RSt37-2 (S235JRG2)

– DN 50, 80, 100, 350, 400, 500 (2", 3", 4", 14", 16", 20"): A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L, Alloy C-22, Tantalum

Material load diagram

" Caution! 

The following diagrams contain material load diagrams (reference curves) for flange materials with regard to 

the medium temperature. However, the maximum medium temperatures permitted always depend on the 

lining material of the sensor and/or the sealing material ( ä 21).

 

Flange connection to EN 1092-1 (DIN 2501)

Material: RSt37-2 (S235JRG2) / C22 / Fe 410W B

A0005594
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Flange connection to EN 1092-1 (DIN 2501)

Material: 316L / 1.4571

A0005304

Flange connection to ANSI B16.5

Material: A 105

A0003226

Flange connection to ANSI B16.5

Material: F316L

A0005307
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Flange connection to AWWA C 207, Class D

Material: 1.0425

A0005592

Flange connection to JIS B2220

Material: RSt37-2 (S235JRG2) / HII / 1.0425 / 316L

A0003228

Flange connection to AS 2129 Table E or AS 4087 PN 16

Material: A105 / RSt37-2 (S235JRG2) / St44-2 (S275JR)

A0005595
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Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes:

• Standard available with 1.4435, Alloy C-22, tantalum

• Optional: exchangeable measuring electrodes made of 1.4435 (DN 350 to 2000 / 14 to 78")

Process connections Flange connection:

• EN 1092-1 (DIN 2501), DN  300 (12") form A, DN  350 (14") form B

(Dimensions to DIN 2501, DN 65 PN 16 and DN 600 (24") PN 16 exclusively to EN 1092-1)

• ANSI B16.5

• AWWA C 207, Class D

• JIS B2220

• AS 2129 Table E

• AS 4087 PN 16

Surface roughness • Elektroden

– 1.4435, Alloy C-22, tantal: 0.3 to 0.5 m ( 11.8 to 19.7 in)

(all data refer to parts in contact with medium)
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Human interface

Display elements • Liquid crystal display: backlit, two lines (Promag 50) or four lines (Promag 53) with 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• Totalizer

– Promag 50: 2 totalizers

– Promag 53: 3 totalizers

Operating elements Unified operation concept for both types of transmitter:

Promag 50:

• Local operation via three keys (S, O, F)

• Quick Setup menus for straightforward commissioning

Promag 53:

• Local operation via three keys (S, O, F)

• Application-specific Quick Setup menus for straightforward commissioning

Language groups Language groups available for operation in different countries:

Promag 50, Promag 53:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch, Portuguese

• Eastern Europe and Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish, Czech

• South and east Asia (SEA):

English, Japanese, Indonesian

Promag 53:

• China (CN):

English, Chinese

You can change the language group via the operating program "FieldCare".

Remote operation • Promag 50: Remote control via HART, PROFIBUS DP/PA

• Promag 53: Remote control via HART, PROFIBUS DP/PA, MODBUS RS485, FOUNDATION Fieldbus
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Proline Promag 50W, 53W

Endress+Hauser 45

Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives.

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the "Australian Communications and Media Authority 

(ACMA)".

Pressure measuring device 

approval

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to Article 3(3) 

of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed and manufactured 

according to good engineering practice. Where necessary (depending on the medium and process pressure), 

there are additional optional approvals to Category II/III for larger nominal diameters.

Ex approval Information about currently available Ex versions (ATEX, IECEx, FM, CSA, NEPSI) can be supplied by your 

Endress+Hauser Sales Center on request. All explosion protection data are given in a separate documentation 

which is available upon request.

Other standards and 

guidelines

• EN 60529

Degrees of protection by housing (IP code)

• EN 61010

Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory 

Procedures.

• IEC/EN 61326

“Emission in accordance with requirements for Class A”.

Electromagnetic compatibility (EMC requirements)

• NAMUR NE 21:

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

• NAMUR NE 43:

Standardization of the signal level for the breakdown information of digital transmitters with analog output 

signal.

• NAMUR NE 53:

Software of field devices and signal-processing devices with digital electronics.

• ANSI/ISA-S82.01

Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General 

Requirements Pollution degree 2, Installation Category II.

• CAN/CSA-C22.2 No. 1010.1-92

Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use.

Pollution degree 2, Installation Category II

FOUNDATION Fieldbus 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

Fieldbus Foundation. The device thus meets all the requirements of the following specifications:

• Certified to FOUNDATION Fieldbus Specification

• The device meets all the specifications of the FOUNDATION Fieldbus H1.

• Interoperability Test Kit (ITK), revision status 5.01 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers

• Physical Layer Conformance Test of the Fieldbus Foundation

MODBUS RS485 certification The measuring device meets all the requirements of the MODBUS/TCP conformity test and has the “MOD-

BUS/TCP Conformance Test Policy, Version 2.0”. The measuring device has successfully passed all the test 

procedures carried out and is certified by the “MODBUS/TCP Conformance Test Laboratory” of the University

of Michigan.

PROFIBUS DP/PA 

certification

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 

PNO (PROFIBUS User Organisation). The device thus meets all the requirements of the following 

specifications:

• Certified to PROFIBUS PA, profile version 3.0 (device certification number: on request)

• The device can also be operated with certified devices of other manufacturers (interoperability)
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46 Endress+Hauser

Ordering information
Your Endress+Hauser service organization can provide detailed ordering information and information on the 

order codes on request.

Accessories
Various accessories, which can be ordered separately from Endress+Hauser, are available for the transmitter 

and the sensor. Your Endress+Hauser service organization can provide detailed information on the order codes 

in question.

Documentation
• Flow Measurement (FA005D/06)

• Operating Instructions Promag Promag 50 (BA046D/06 and BA049D/06)

• Operating Instructions Promag Promag 50 PROFIBUS PA (BA055D/06 and BA056D/06)

• Operating Instructions Promag Promag 53 (BA047D/06 and BA048D/06)

• Operating Instructions Promag Promag 53 FOUNDATION Fieldbus (BA051D/06 and BA052D/06)

• Operating Instructions Promag Promag 53 MODBUS RS485 (BA117D/06 and BA118D/06)

• Operating Instructions Promag Promag 53 PROFIBUS DP/PA (BA053D/06 and BA054D/06)

• Supplementary documentation on Ex-ratings: ATEX, IECEx, FM, CSA, NEPSI

Registered trademarks
HART® 

Registered trademark of the HART Communication Foundation, Austin, USA

PROFIBUS® 

Registered trademark of the PROFIBUS Nutzerorganisation e.V., Karlsruhe, D

FOUNDATION™ Fieldbus

Registered trademark of the Fieldbus Foundation, Austin, USA

MODBUS® 

Registered trademark of the MODBUS Organisation

HistoROM™, S-DAT®, T-DAT™, F-CHIP®, FieldCare®, Fieldcheck®, FieldXpert™, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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Instruments International

Endress+Hauser

Instruments International AG

Kaegenstrasse 2

4153 Reinach

Switzerland

Tel. +41 61 715 81 00

Fax +41 61 715 25 00

www.endress.com

info@ii.endress.com

TI046D/06/en/11.09

71106269

FM+SGML6.0 ProMoDo
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DYNAMIC CHARACTERISTICS OF VARIOUS CHECK VALVES
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HEAD LOSS CHART FOR SWING-FLEX® CHECK VALVES
Revised 1-5-11

HEAD LOSS IN FEET OF WATER
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Revised 5-18-11

PART NO.

1

2

3

4

5A

5B

5C

MATERIAL

DUCTILE IRON ASTM A536, GRADE 65-45-12 (SERIES 500A)
CAST IRON ASTM A126, CLASS B (SERIES 500)

DUCTILE IRON ASTM A536, GRADE 65-45-12 (SERIES 500A)
CAST IRON ASTM A126, CLASS B (SERIES 500)

BUNA-N W/ ALLOY STEEL & NYLON REINFORCEMENT

BUNA-N
COMPRESSED NON-ASBESTOS FIBER

ALLOY STEEL SAE GRADE 5, PLATED

ALLOY STEEL, PLATED

ALLOY STEEL, PLATED

PART NAME

BODY
BODY

COVER
COVER

DISC

COVER SEAL (4”-48”)
COVER SEAL (2”-3”)

COVER BOLT

COVER BOLT NUT (4”-12”)

WASHER

NOTE:  ALL SPECIFICATIONS AS
LAST REVISED.

VM-502A-M

 MATERIALS OF CONSTRUCTION 4/24/03

SWING-FLEX® CHECK VALVE
SERIES NO. 500 & 500A  ANSI CLASS 125

STANDARD MATERIALS OF CONSTRUCTION

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®
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SWING-FLEX® CHECK VALVE
Val Matic® Specification

1      Scope
1.1 This specification covers the design, manufacture, and testing of 2 in. (50 mm) through 48 in. (1200 mm) Swing-Flex®
Check Valves suitable for cold working pressures of 250 psig, 150 psig for 30 in. (800mm) and larger in water, wastewater,
abrasive, and slurry service.
1.2   The check valve shall be of the full body type, with a domed access cover and only one moving part, the flexible disc.

2      Standards, Approvals and Verification
2.1   The valves shall be designed, manufactured and tested in accordance with American Water Works Association Standard
ANSI/AWWA C508.
2.2   The valves used in potable water service shall be certified to NSF/ANSI 61 Drinking Water System Components - Health
Effects, and certified to be Lead-Free in accordance with NSF/ANSI 61, Annex G.
2.3   Manufacturer shall have a quality management system that is certified to ISO 9001 by an accredited, certifying body.

3      Connections
3.1   The Valves shall be provided with flanges in accordance with ANSI B16.1, Class 125.

4      Design
4.1   The valve body shall be full flow equal to nominal pipe diameter at all points through the valve. The 4 in. (350mm) valve
shall be capable of passing a 3 in. (75mm) sphere.  The seating surface shall be on a 45 degree angle to minimize disc travel.
A threaded port with pipe plug shall be provided on the bottom of the valve to allow for field installation of a backflow
actuator or oil cushion without special tools or removing the valve from the line.
4.2   The top access port shall be full size, allowing removal of the disc without removing the valve from the line.  The access
cover shall be domed in shape to provide flushing action over the disc for operating in lines containing high solids content.
A threaded port with pipe plug shall be provided in the access cover to allow for field installation of a mechanical, disc
position indicator.
4.3   The disc shall be of one-piece construction, precision molded with an integral o-ring type sealing surface, and contain
alloy steel and nylon reinforcement in the flexible hinge area.  The flex portion of the disc shall be warranted for twenty-five
years.  Non-Slam closing characteristics shall be provided through a short 35 degree disc stroke and a memory disc return
action to provide a cracking pressure of 0.25 psig.
4.4   The valve disc shall be cycle tested 1,000,000 times in accordance with ANSI/AWWA C508  and show no signs of wear,
cracking, or distortion to the valve disc or seat and shall remain drop tight at both high and low pressures.

5      Materials
5.1   The valve body and cover shall be constructed of ASTM A536 Grade 65-45-12 ductile iron or ASTM A126 class B for
30 in. (800mm) and larger. Optional body materials include ASTM A-351 Grade CF8M, stainless steel (sizes 3” (80 mm)
through 12” (300 mm)).
5.2   The disc shall be precision molded Buna-N (NBR), ASTM D2000-BG.  Optional disc material includes Viton.

6      Options:
6.1   A screw-type backflow actuator shall be provided (when specified) to allow opening of the valve during no-flow conditions.
Buna-N seals shall be used to seal the stainless steel stem in a Lead-Free bronze bushing.  The backflow device shall be of
the rising-stem type to indicate position.  A stainless steel T-handle shall be provided for ease of operation.
6.2   A mechanical indicator shall be provided (when specified) to provide disc position indication on valves 3” (80 mm) and
larger.   The indicator shall have continuous contact with the disc under all operating conditions to assure accurate disc
position indication.
6.3   A pre-wired limit switch will be provided (when specified) to indicate open/closed position to a remote location.
The mechanical type limit switch shall be activated by the external position indicator.  The switch shall be rated for NEMA 4, 6,
or 6P and shall have U.L. rated 5 amp, 12 or 250 VAC contacts.
6.4   A bottom mounted oil dashpot (oil cushion) shall be provided when specified to provide hydraulic control of the final
10% of valve closure and reduce valve slam and water hammer normally associated with rapid flow reversal conditions on
pump shut down.  The dashpot shall consist of a high pressure hydraulic cylinder, adjustable external flow control valve,
oil reservoir, pressure gauge, staniness steel air inlet valve, and piping designed to control the closing speed of the last 10%
of travel in 1-5 seconds.  A threaded brass dahpot bushing unit with a grease fitting for lubrication shall connect the cylinder
to the valve and shall have an air gap to prevent hydraulic fluid from entering the valve and contaminating the water system.
A snubber rod fitted with O-ring seals and rod wiper scrapers shall make contact with the lower portion of the disc’s stainless
steel strike plate.

7      Manufacture
7.1  Manufacturer shall demonstrate a minimum of five (5) years experience in the manufacture of resilient, flexible disc
check valves with air and hydraulic cushions.
7.2   All valves shall be hydrostatically tested and seat tested to demonstrate zero leakage. When requested, the manufacturer
shall provide test certificates, dimensional drawings, parts list drawings, and operation and maintenace manuals.
7.3   The exterior and interior of the valve shall be coated with an NSF/ANSI 61 approved fusion bonded epoxy coating.
7.4   Swing-Flex® Check Valves shall be Series #500 as manufactured by Val-Matic® Valve & Mfg. Corporation,
Elmhurst, IL. USA or approved equal.

Revised 7-5-11

VM-500A-S

SWING-FLEX® CHECK VALVE SPECIFICATION 6-6-06

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®
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and Instructions 
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Variable Area 
Flow Meters 
Type 335, Type 350
Short Version
Special VersionProduct Range
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Key

Dimensions

All dimensions are given in mm.

PVC-U Polyvinyl chloride, unplasticized

PVDF Polyvinylidene fluoride

PSU Polysulphone

PA Polyamide

EPDM Ethylene Propylene Rubber

FPM Fluororubber, e.g. Viton®

PTFE Polytetrafluoroethylene, e.g. Teflon®

d Pipe outer diameter

DN Nominal diameter

PN Nominal pressure at 20° C, water

kg Weight in kilograms
® Registered trademark

HP High Purity

IR Infrared fusion

WNF/BCF Wulst- und Nutfrei/Bead & Crevice-Free

GK Grenzwertkontakt/Limit switch

VAFM Variable area flow meter
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  Reliably handles  
  large flow volumes

Orange-colored PVDF 
float makes it easy 
to read the flow

Flow immediately 
visible with set-
point indicators

Installed and removed  
easily with threaded joint

Insert with damping 
feature for float in case 
of water hammer

One limit switch each for   
min. / max. flow (optional)

Fast connection with 
standardized cement socket

Imprinted double 
scale for water in 
percent (%) and 
flow volume (l/h)

Transparent taper tube  
in a variety of materials

Wide dovetail guide  
for easy fastening  
of limit switches

PEEK guide rod 
to stabilize the float
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Easy, accurate and reliable

The Georg Fischer name stands 

for reliability and durability.  

Our products guarantee quality, 

innovation and functionality.  

The new variable area flow meter  

continues in this tradition.   

With the flow meters type 335 and 

350, as well as the type series 

SK- short version and the spe-

cial versions in PVDF, GF Piping 

Systems offers radially dismounta-

ble measurement devices for flow 

measurement in industrial piping 

systems.

These instruments supply accura-

te measurement values without an 

energy source.  

A variety of installation lenghts

The variable area flow meters are 

now available in the installation 

length 335 mm, 350 mm, 200 mm, 

185 mm and 165 mm. The taper 

tubes are available in polyamide, 

polysulphone and transparent 

PVC-U. The standard  floats are in 

PVDF with or without magnet.  

The end stops are in PVDF.  

The threaded joint including insert 

is available in PVC-U, as well as in 

PP or ABS on request.  

The O-rings are made of EPDM  

or FPM. The nominal pressure is 

10 bar at 20°C.

Broad fields of applications

All the flow meters are equipped 

with a double scale: a percentage 

scale as well as a scale for the 

flow volume. The standard scale 

is printed in l/h. Special scales are 

on offer for m3/h, GPM, in addition 

to special graduations for HCl, 

NaOH and air and can be affixed on 

taper tubes without scales subse-

quently. Measuring accuracy falls 

in the accuracy class 4 according 

to VDE/VDI 3513 Sheet 2.

The variable area flow meters 
from GF Piping Systems appear 
with a new design. With the 
type 350 the range of products 
has been enfarged by a new 
installation length. The different 
installation lengths in a variety 
of materials and special designs 
offer optimal solutions for use in 
diverse media. 
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Orange-colored PVDF  
float makes it easy 
to read the flow

Flow immediately 
visible with set-
point indicators

  Know your flow

Install and remove radially 
with threaded joint

Insert with damping 
feature for float in case 
of water hammer

One limit switch each for  
min. / max. flow (optional)

Fast connection  
with standardized cement socket

Imprinted  
double scale  
for water in per-
cent (%) and flow 
volume (l/h) 

Transparent taper tube  
in a variety of materials 

Wide dovetail guide for easy 
fastening of limit switches
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General Condition of Supply of Georg Fischer Piping Systems Limited, Schaffhausen

1 General
1.1 These General Conditions shall apply to all Products supplied by Georg Fischer to the Purchaser
 They shall also apply to all future business even when no express reference is made to them
1.2 Any deviating or supplementary conditions especially Purchaser’s general conditions of purchase 

and verbal agreements shall only be applicable if accepted in writing by Georg Fischer.
1.3 The written form shall be deemed to be fulfilled by all forms of transmission, evidenced in the 

form of text, such as telefax, e-mail, etc.

2 Tenders
 Tenders shall only be binding if they contain a specifically stated period for acceptance.

3 Scope of Delivery
3.1 Georg Fischer’s product range is subject to change.
3.2 The confirmation of order shall govern the scope and execution of the contract.

4 Data and Documents
4.1 Technical documents such as drawings, descriptions, illustrations and data on dimensions, 

performance and weight as well as the reference to standards are for information purposes only. 
They are not warranted characteristics and are subject to change.

4.2 All technical documents shall remain the exclusive property of Georg Fischer and may only be 
used for the agreed purposes or as Georg Fischer may consent.

5 Confidentiality, Protection of Personal Data
5.1 Each party shall keep in strict confidence all commercial or technical information relating to  

the business of the other party, of which it has gained knowledge in the course of its dealing with 
the other party. Such information shall neither be disclosed to third parties nor used for other 
purposes than those for which the information has been supplied.

5.2 In the context of the contractual relation with the Purchaser personal data may be processed. The 
Purchaser agrees to the disclosure of said data to third parties such as foreign subcontractors and 
suppliers etc.

6 Local Laws and Regulations, Export Controls
6.1 The Purchaser shall bring to the attention of Georg Fischer all local laws and regulations at the 

place of destination which bear connection with the execution of the contract and the adherence to 
relevant safety regulations and approval procedures.

6.2 In case of re-exports, Purchaser shall be responsible for compliance with pertinent export control 
regulations.

7 Price
7.1  Unless agreed otherwise, the prices shall be deemed quoted net ex works (according to Incoterms 

of the ICC, latest version) including standard packing. All supplementary costs such as the cost  
of carriage, insurance, export-, transit- and importlicences etc. shall be borne by the Purchaser.  
The Purchaser shall also bear the costs of all taxes, fees, duties etc. connected with the contract.

7.2 If the costs of packing, carriage, insurance, fees and other supplementary costs are included in 
the tender price or contract price or are referred to specifically in the tender or confirmation of 
order, Georg Fischer reserve the right to revise their prices accordingly should any change occur 
in the relevant tariffs.

8 Terms of Payment
8.1 The Purchaser shall make payment in the manner agreed by the parties without any deductions 

such as discounts, costs, taxes or dues.
8.2 The Purchaser may only withhold or off-set payments due against counter claims which are either 

expressly acknowledged by Georg Fischer or finally awarded to the Purchaser.
 In particular, payment shall still be made when unessential items are still out-standing provided 

that the Products already delivered are not rendered unusable as a result.

9 Retention of Title
9.1 The Products shall remain the property of Georg Fischer until the Purchaser shall have settled  

all claims, present and future, which Georg Fischer may have against him.
9.2 Should the Purchaser resell Products to which title is reserved, in the ordinary course of busi-

ness, he shall hereby be deemed to have tacitly assigned to Georg Fischer the proceeds deriving 
from their sale together with all collateral rights, securities and reservations of title until  
all claims held by Georg Fischer shall have been settled. Until revoked by Georg Fischer, this 
assignment shall not preclude Purchaser’s right to collect the assigned receivables.

9.3 To the extent the value of the Products to which title is reserved together with collateral securities 
exceeds Georg Fischer’s claims against the Purchaser by more than 20 %, Georg Fischer shall 
re-assign the above proceeds to Purchaser at his request.

10 Delivery
10.1 The term of delivery shall commence as soon as the contract has been entered into, all official 

formalities such as import and payment permits have been obtained and all essential technical  
issues have been settled. The term of delivery shall be deemed duly observed when, upon its 
expiry, the Products are ready for despatch.

10.2 Delivery is subject to the following conditions, i.e. the term of delivery shall be reasonably  
extended:

a) if Georg Fischer are not supplied in time with the information necessary for the execution of the 
contract or if subsequent changes causing delays are made by the Purchaser.

b) if Georg Fischer are prevented from performing the contract by force majeure. Force majeure 
shall equally be deemed to be any unforeseeable event beyond Georg Fischer’s control which 
renders Georg Fischer’s performance commercially unpractical or impossible, such as delayed 
or defective supplies from sub contractors labour disputes, governmental orders or regulations, 
shortages in materials or energy, serious disturbances in Georg Fischer’s works, such as the 
total or partial destruction of plant and equipment or the breakdown of essential facilities, serious 
disruptions in transport facilities, e.g. impassable roads.

 Should the effect of force majeure exceed a period of six months, either party may cancel the 
contract forthwith.

 Georg Fischer shall not be liable for any damage or loss of any kind whatsoever resulting theref-
rom, any suspension or cancellation being without prejudice to Georg Fischer’s right to recover all 
sums due in respect of consignments delivered and costs incurred to date.

c) if the Purchaser is in delay with the fulfilment of his obligations under the contract, in particular, 
if he does not adhere to the agreed conditions of payment or if he has failed to timely provide the 
agreed securities.

10.3 If for reasons attributable to Georg Fischer the agreed term of delivery or a reasonable extension 
thereof is exceeded, Georg Fischer shall not be deemed in default until the Purchaser has  
granted to Georg Fischer in writing a reasonable extension thereof of not less than one month 
which equally is not met.

 The Purchaser shall then be entitled to the remedies provided at law, it being however understood 
that, subject to limitations of Art. 16, damage claims shall be limited to max. 10 % of the price of  
the delayed delivery.

10.4 Part shipments shall be allowed and Georg Fischer shall be entitled to invoice for such partial 
deliveries.

10.5 If the Purchaser fails to take delivery within a reasonable time of Products notified as ready for 
despatch, Georg Fischer shall be entitled to store the Products at the Purchaser’s expense and 
risk and to invoice them as delivered. If Purchaser fails to effect payment, Georg Fischer shall  
be entitled to dispose of the Products.

10.6 Should Purchaser cancel an order without justification and should Georg Fischer not insist on  
the performance of the contract, Georg Fischer shall be entitled to liquidated damages in the 
amount of 10 % of the contract price, Georg Fischer›s right to prove and claim higher damages 
remaining reserved. Purchaser shall be entitled to prove, that Georg Fischer has suffered no  
or a considerably lower damage.

11 Packing
 If the Products are provided with additional packing over and above the standard packing, such 

packing shall be charged additionally.

12 Passing of Risk
12.1 The risk in the Products shall pass to the Purchaser as soon as they have left Georg Fischer’s 

works (EX WORKS, Incoterms ICC, latest version), even if delivery is made carriage-paid, under 
similar clauses or including installation or when carriage is organized and managed by  
Georg Fischer.

12.2 If delivery is delayed for reasons beyond Georg Fischer’s control, the risk shall pass to the 
Purchaser when he is notified that the Products are ready for despatch.

13 Carriage and Insurance
13.1 Unless agreed otherwise, the Purchaser shall bear the cost of carriage.
13.2 The Purchaser shall be responsible for transport insurance against damage of whatever kind. 
 Even when such insurance is arranged by Georg Fischer it shall be deemed taken out by the order 

of and for the account of the Purchaser and at his risk.
13.3 Special requests regarding carriage and insurance shall be communicated to Georg Fischer in 

due time. Otherwise carriage shall be arranged by Georg Fischer at their discretion, but without 
responsibility, by the quickest and cheapest method possible. 

 In case of carriage-paid delivery transport arrangements shall be made by Georg Fischer. If  
the Purchaser specifies particular requirements, any extra costs involved shall be borne by him.

13.4 In the event of damage or loss of the Products during carriage the Purchaser shall mark the 
delivery documents accordingly and immediately have the damage ascertained by the carrier. Not 
readily ascertainable damages sustained during carriage shall be notified to the carrier within six 
days after receipt of the Products.

14 Inspection, Notification of Defects and Damages
14.1 The Products will be subject to normal inspection by Georg Fischer during manufacture. 
 Additional tests required by the Purchaser shall be agreed upon in writing and shall be charged  

to the Purchaser.
14.2 It shall be a condition of Georg Fischer’s obligation under the warranties stated hereinafter  

that Georg Fischer be notified in writing by the Purchaser of any purported defect immediately 
upon discovery. Notice concerning weight, numbers or apparent defects is to be given latest  
within 30 days from receipt of the Products, notice of other defects immediately latest within  
7 working days after discovery, in any event within the agreed warranty period.

14.3 Purchaser shall not dispose of allegedly defective Products until all warranty and/or damage 
claims are finally settled. At its request, defective Products are to be placed at Georg Fischer’s 
disposal.

14.4 At its request, Georg Fischer shall be given the opportunity to inspect the defect and/or damage, 
prior to commencement of remedial work, either itself or by third party experts.

15 Warranty
15.1 At the written request of the Purchaser, Georg Fischer undertake to repair or replace at their 

discretion, as quickly as possible and free of charge all Products supplied which demonstrably 
suffer from faulty design, materials or workman-ship or from faulty operating or installation 
instructions. 

 In order to protect employees from toxic or radioactive substances which may have been  
transported through defective parts returned to Georg Fischer’s sales organisation, said parts 
must be accompanied by a Material Safety Disclosure Form. The form may be obtained from  
Georg Fischer’s local sales company or via www.piping.georgfischer.com.

 Replaced parts shall become property of Georg Fischer.
15.2 For Products which are manufactured to specifications, drawings or patterns supplied by the 

Purchaser, Georg Fischer’s warranty shall be restricted to proper materials and workmanship.
15.3 The Purchaser shall be entitled to cancel the contract or to demand a reduction in the contract 

price if also a second attempt to repair or replace the Products has failed.
15.4 For Products or essential components manufactured by a third party and supplied by Georg 

Fischer under this contract, Georg Fischer’s warranty is limited to the warranty provided by said 
third party.

15.5 This warranty shall not apply to damage resulting from normal wear and tear, improper storage 
and maintenance, failure to observe the operating instructions, overstressing or overloading, 
unsuitable operating media, unsuitable construction work or unsuitable building ground, improper 
repairs or alterations by the Purchaser or third parties, the use of other than original spare parts 
and other reasons beyond Georg Fischer’s control.

15.6 No action or claim may be brought by the Purchaser on account of any alleged breach of warranty 
or any other obligation of Georg Fischer after the expiration of twelve (12) months from receipt 
of the Products by the end user or at the latest within eighteen (18) months of the Products being 
despatched by Georg Fischer.

15.7 In case of Products for use in domestic installations or in utilities
 –  Georg Fischer will assume the costs of dismantling the defective Product and restoring the 

damaged object as well as, in case of negligence, all other direct damages caused by the 
defective Product (damage to property and injury to or death of persons) up to CHF 1 000 000 per 
occurrence. 

 –  the statute of limitations for warranty or damage claims – contrary to Section 15.6 – will be 5 
years from the date of installation.

16 Limitation of Liability
 All cases of breach of contract and the relevant consequences as well as all rights and claims on 

the part of the customer, irrespective on what ground they are based, are exhaustively covered  
by these general conditions of supply. In particular, any claims not expressly mentioned for dam-
ages, reduction of price, termination of or withdrawal from the contract are excluded. In no case 
whatsoever shall the customer be entitled to claim damages other than compensation for costs  
of remedying defects in the supplies. This in particular refers, but shall not be limited, to loss  
of production, loss of use, loss of orders, loss of profit and other direct or indirect or consequential 
damage. This exclusion of liability, however, does not apply to unlawful intent or gross negligence 
on the part of Georg Fischer and in case of strict liability under applicable product liability stat-
utes, but does apply to unlawful intent or gross negligence of persons employed or appointed by 
Georg Fischer to perform any of its obligations.

17 Severability
 Should any term or clause of these General Conditions in whole or in part be found to be unenfor-

ceable or void, all other provisions shall remain in full force and effect and the unenforceable or 
void provision shall be replaced by a valid provision, which comes closest to the original intention 
of the unenforceable or invalid provision.

18 Place of Performance and Jurisdiction
18.1 Place of performance for the Products shall be the Georg Fischer works from which the Products 

are despatched.
18.2 Any civil action based upon any alleged breach of this contract shall be filed and prosecuted exclu-

sively in the courts of Schaffhausen, Switzerland.
 Georg Fischer however reserves the right to file actions in any court having jurisdiction over 

controversies arising out of or in connection with the present contract.
18.3 The contract shall be governed by Swiss law without regard to conflict of law provisions that would 

require the application of another law. 

7/2005
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GF Piping Systems  >  worldwide at home

Our sales companies and representatives  

ensure local customer support in over 100 countries. www.piping.georgfischer.com

Adding Quality to People’s Lives

The technical data are not binding. They constitute 
neither expressly warranted characteristics nor  
guaranteed properties nor a guaranteed durability.  
They are subject to modification. Our General Terms 
of Sale apply.

Australia
George Fischer Pty Ltd
Riverwood NSW 2210 Australia
Phone +61(0)2 9502 8000 
australia.ps@georgfischer.com
www.georgefischer.com.au

Austria 
Georg Fischer 
Rohrleitungssysteme GmbH
3130 Herzogenburg
Phone +43(0)2782 856 43-0
austria.ps@georgfischer.com
www.georgfischer.at

Belgium / Luxembourg
Georg Fischer NV/SA
1070 Bruxelles/Brüssel
Phone +32(0)2 556 40 20
be.ps@georgfischer.com
www.georgfischer.be

Brazil
George Fischer Ltda
04795-100 São Paulo
Phone +55(0)11 5687 1311
br.ps@georgfischer.com

China
Georg Fischer  
Piping Systems Ltd Shanghai 
Pudong, Shanghai 201319
Phone +86(0)21 58 13 33 33 
china.ps@georgfischer.com
www.cn.piping.georgfischer.com

Denmark / Iceland
Georg Fischer A/S
2630 Taastrup
Phone +45 (0)70 22 19 75
info.dk.ps@georgfischer.com
www.georgfischer.dk

France
Georg Fischer SAS
95932 Roissy Charles de Gaulle Cedex
Phone +33(0)1 41 84 68 84
fr.ps@georgfischer.com
www.georgefischer.fr

Germany
Georg Fischer GmbH
73095 Albershausen 
Phone +49(0)7161 302-0
info.de.ps@georgfischer.com
www.georgfischer.de

India
Georg Fischer Piping Systems Ltd
400 076 Mumbai
Phone +91 224007 2001
in.ps@georgfischer.com
www.georgfischer.in

Italy
Georg Fischer S.p.A.
20063 Cernusco S/N (MI)
Phone +3902 921 861
it.ps@georgfischer.com
www.georgfischer.it

Japan
Georg Fischer Ltd
556-0011 Osaka, 
Phone +81(0)6 6635 2691
jp.ps@georgfischer.com
www.georgfischer.jp

Korea 
Georg Fischer Piping Systems
Guro-3 dong, Guro-gu, Seoul, Korea
Phone +82(0)2 2081 1450
Fax +82(0)2 2081 1453 
kor.ps@georgfischer.com

Malaysia
Georg Fischer (M) Sdn. Bhd.
40460 Shah Alam, Selangor
Phone +60 (0)3 5122 5585
conne.kong@georgfischer.com

Mexico
Georg Fischer S.A. de C.V.
Apodaca, Nuevo Leon
CP66636 Mexico
Phone +52 (81)1340 8586
Fax +52 (81)1522 8906

Middle East
George Fischer Piping Systems 
Dubai, United Arab Emirates 
Phone +971 4 289 49 60 
info.export@georgfischer.com 
www.export.georgfischer.com

Netherlands
Georg Fischer N.V.
8161 PA Epe
Phone +31(0)578 678 222 
nl.ps@georgfischer.com
www.georgfischer.nl

Norway
Georg Fischer AS
1351 Rud 
Phone +47(0)67 18 29 00
no.ps@georgfischer.com
www.georgfischer.no

Poland
Georg Fischer Sp. z o.o.
02-226 Warszawa 
Phone +48(0)22 313 10 50 
poland.ps@georgfischer.com
www.georgfischer.pl

Romania
Georg Fischer 
Piping Systems Ltd
020257 Bucharest - Sector 2
Phone +40(0)21 230 53 80
ro.ps@georgfischer.com
www.export.georgfischer.com

Russia
Georg Fischer Piping Systems
Moscow 125047
Tel. +7 495 258 60 80
ru.ps@georgfischer.com
www.georgfischer.ru

Singapore
George Fischer Pte Ltd
528 872 Singapore
Phone +65(0)67 47 06 11
sgp.ps@georgfischer.com
www.georgefischer.com.sg

Spain / Portugal
Georg Fischer S.A.
28046 Madrid
Phone +34(0)91 781 98 90
es.ps@georgfischer.com
www.georgfischer.es

Sweden / Finland
Georg Fischer AB
12523 Älvsjö-Stockholm
Phone +46(0)8 506 775 00
info.se.ps@georgfischer.com
www.georgfischer.se

Switzerland
Georg Fischer 
Rohrleitungssysteme (Schweiz) AG
8201 Schaffhausen
Phone +41(0)52 631 30 26
ch.ps@georgfischer.com
www.piping.georgfischer.ch

Taiwan
Georg Fischer Piping Systems
San Chung City, Taipei Hsien
Phone +886 2 8512 2822
Fax +886 2 8512 2823

United Kingdom / Ireland
George Fischer Sales Limited
Coventry, CV2 2ST
Phone +44(0)2476 535 535
uk.ps@georgfischer.com
www.georgefischer.co.uk

USA / Canada / Latin America / Caribbean
Georg Fischer LLC
Tustin, CA 92780-7258
Phone +1(714) 731 88 00 
Toll Free 800 854 40 90
us.ps@georgfischer.com
www.us.piping.georgefischer.com

International 
Georg Fischer 
Piping Systems (Switzerland) Ltd.
8201 Schaffhausen
Phone +41(0)52 631 30 03
Fax +41(0)52 631 28 93
info.export@georgfischer.com
www.export.georgfischer.com
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8   ‡

Accessories

Variable area flow meters from George
Fischer are equipped with two dovetai-
led holders. For external electrical moni-
toring, these can be used for fitting mag-
netically actuated limit contacts having
a bistable switching function.

Note

By additional mounting of limit contacts
you have to change the standard float
into a magnetic float.
Magnetic floats are marked with
a "B" on top.

Mode of operation of contacts
Position of float in relation to limit
contacts

above below

Maximal
contact closed open
Minimal
contact open closed

The contacts remain in these positions,
even if the float moves away from the
contact concerned.

Type: GK 03 and GK 04
(for SK 500–SK 730)
Connection: Standard plug DIN 40050
Contact fitted: Bistable reed contact
Mode of protection: IP 65
Max. voltage: 250 V AC
Max. continuous current: 0,2 A
Peak switch-on current: 0,5 A
(For use with inductive loads, use a
relay to protect the contacts)

Technical Data

Type: GK 0¢
(for SK ¢00–SK 4¢0)
Connection: Standard plug DIN 43650
Contact fitted: Bistable reed contact
Mode of protection: IP 65
Max. voltage: 250 V AC
Max. continuous current: 0,2 A
Peak switch-on current: 0,5 A
(For use with inductive loads, use a
relay to protect the contacts)

The same contact type can be used for
monitoring both the min. and max. levels.
Fitting should be carried out in such a
way that the cableways are mutually
opposed.

Electrical Connection

Electrical connection
GK 0¢, GK 03, GK 04

GK 03
¢98 80¢ 878

GK 04
¢98 80¢ 879

min.

1. Limit contacts

GK 0¢
¢98 80¢ 936
¢98 80¢ 84¢

max.
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PUMP RANGE LF SECTION 3
MODEL 052 PAGE 2
STATUS CURRENT DATE

PERFORMANCE DATA

Published information other than that marked certified is to be used as a guide only
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MSCPF-DRG-050-M-100

S.CURTIS

5
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20/07/2009

20/07/2009

20/07/2009

ESTDS

- GENERAL ASSEMBLY OF
COMPACT POLYFEED 50

1:4

STANDARD EQUIPMENT
COMPACT POLYFEED 50

Parts List
MATERIALDESCRIPTIONITEM QTYITEM

PAINTED STEELPUMP MODEL SLF20221 J5 C c/w BASE & TERM. BOX ON TOP11
GALVANISED STEELPUMP MOUNTING CHANNEL BASE - (775mm LONG)12

NOT USED-3
STAINLESS STEELSTATIC MIXER - WAFER TYPE14
STAINLESS STEELDN20 - BALL CHECK VALVE BSP - NALCO DESIGN15
STAINLESS STEELELECTRICAL CONTROL CABINET - (REVISION 6)16
PAINTED STEELCONTROL BOX SUPPORT ANGLE - 40 x 5 E.A. x 700 LONG17
PAINTED STEELCONTROL BOX SUPPORT ANGLE - OPP. HAND18
PAINTED STEELPIPE SUPPORT ANGLE - 40 x 5 E.A. x 200 LONG29
STAINLESS STEELPRESSURE GAUGE 0-250 kPA DN8 63 DIA BTM ENTRY OIL FILLED110
STAINLESS STEELPRESSURE GAUGE 0-600 kPA DN8 63 DIA BTM ENTRY OIL FILLED111
-DRAW DOWN CYLINDER MODEL DDC0500-T112
BRASS & PLASTICFLOWMETER WITH DN 20 FLUIDIC MODULE (8032-24V/RELAY & S030) 113
BRONZEDN20 SOLENOID VALVE114
BRONZEDN20 PRESSURE REDUCING VALVE115
STAINLESS STEELDN25 - Y STRAINER BSP, TS2002116
STAINLESS STEELDN25 - 3 PIECE BALL VALVE, TS1103117
STAINLESS STEELDN20 - 3 PIECE BALL VALVE, TS1103418
STAINLESS STEELDN20 THREADED SWING CHECK VALVE119

72
0

775

(1032) APPROX.

250

350 (93)

MSCPF-DRG-050-B-100 "COMPACT POLYFEED 50" P & I D

(190)

1413 1615

18

5

19

18

418

18

10

ISSUED FOR
CONSTRUCTION

78

9

11

1 25-08-09 SJC SF  AS BUILT
2 20-10-09 KMJ SF  VSD UPDATED - AS BUILT

6

3 20-MAY-10 SJC SF SF CONTROL BOX & DETAILS REVISED - AS BUILT

NOTE: A "COMPACT POLYFEED 50" IS EQUIVALENT TO A "POL E Z - SINGLE DOSE" WITH A LARGER PUMP

4 30-MAY-11 SJC SF SF DETAILS REVISED - ISSUED FOR CONSTRUCTION

179

1

2

5 17-NOV-11 SJC SF SF REVISED - ISSUED FOR CONSTRUCTION

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2453 of 2457



REMARKSREV DATE APPRDRN CHKD REFERENCE DRAWINGSDRAWING No.

B

A

C

D

E

F

G

H

21 3 4 5 6 7 8 9 10 11 12

B

A

C

D

E

F

G

H

21 3 4 5 6 7 8 9 10 11 12
A1Project No.

Drawn

Client
Scale

Checked
Approved

This document is confidential. This document and its copyright are the property of or licensed to Nalco and
must not be used, disclosed or reproduced in any form whatsoever except as authorised in writing by Nalco.

This document must be returned with quotation and/or on completion of the project as applicable.

NALCO Engineering Group

NALCO Australia Pty Ltd
2 Anderson Street,
Banksmeadow NSW, 2019 AUSTRALIA
Ph: 61 2 9316 3000   Fax: 61 2 9316 3013
ABN  41 000 424 788NALCO

MSCPF-DRG-050-M-100

S.CURTIS

5

S.FLAVEL

S.FLAVEL

20/07/2009

20/07/2009

20/07/2009

ESTDS

- GENERAL ASSEMBLY OF
COMPACT POLYFEED 50

NTS

STANDARD EQUIPMENT
COMPACT POLYFEED 50ISSUED FOR

CONSTRUCTION "COMPACT POLYFEED 50" P & I D MSCPF-DRG-050-B-1001 25-08-09 SJC SF  AS BUILT
2 20-10-09 KMJ SF  VSD UPDATED - AS BUILT
3 20-MAY-10 SJC SF SF CONTROL BOX & DETAILS REVISED - AS BUILT
4 20-SEP-11 SJC SF SF DETAILS REVISED - ISSUED FOR CONSTRUCTION
5 17-NOV-11 SJC SF SF REVISED - ISSUED FOR CONSTRUCTION

ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2454 of 2457



ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2455 of 2457



ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2456 of 2457



ST32 Gibson Island STP - Sludge Treatment - Belt Filter Press - Volume 2 - Manufacturers Manuals

Q-Pulse Id: TMS1444 Active: 19/10/2015 Page 2457 of 2457


