
 

Central SEQ Distributor - Retailer 

Authority - trading as Queensland Urban Utilities 

Operation & Instruction 

Manual 

SNNR Effluent Recycling System 

Beaudesert WWTP 

Contract No. C1011 -045 Q00027 

IN 

RE -PUMP Australia PTY LTD A.B.N. 20 109 927 844 

53 Jijaws Street, Sumner Park Qld 4074 PO Box 194, Sumner Park Qld 4074 
Tel No: (07) 3279 0466 Fax No: (07) 3279 0633 
Email: sales(a repump.com.au WEB: www.repump.com.au 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 1 of 300



1. Effluent Recycling System Functional Description 
Supplier: Lend Lease 

2. Switchboard Equipment 
Parts List - Excel Spread Sheet 
Hager MCB's - Miniature Circuit Breaker 
IPD Fans 

Kraus & Naimer Switches 
Marechal Plugs & Sockets 
NHP Pushbuttons & Indicators 
NHP Thermostat 
Phoenix Contact Terminals & Accessories 

Powerbox Power Supply Unit 
Weidmuller Signal Splitter 

3. Flow Meter 
Supplier: Endress & Hauser 
Model: 50W 1H- S50A1AK4ABAD 

4. VSD - Variable Speed Drive 
Supplier: Danfoss 
Model: FC202 -P4K0 

5. Seal Monitor 
Supplier: ABS - Sulzer Pumps 

Model: 6124114 

6. Decontactor 
Supplier: Marechal 

7. ABS Submersible Sewage Pump 

Supplier: Sulzer Pumps 

Type: XFP 100E - CB1 

8. Testing & Commissioning 
Certificate of Compliance 
Commissioning - 

Commissioning - 
Flow Meter Test Certification 
Pipe Pressure Test 

Structural Design Check Certificate 
Test Inspection - Control Cables 
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Test Inspection - Recycle Pump 
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9. Mechanical Drawings 
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Supplier: Altra 9 
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As Constructed Drawings 
Auto Cad Drawings 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

INTRODUCTION 
This document provides the electrical system functional specification and requirements for the 

Beaudesert Sewage Treatment Plant SNNR Effluent Recycling System. 

Purpose of Document 

The purpose of this document is to provide a detailed functional description of the electrical controls 

for the Effluent Recycling System. This document describes the electrical design, equipment supplied, 

modes of operation and interfaces with the plant control system. 

The design details of the mechanical, civil and structural elements of the system are outside the 

scope of this document. 

Terminology 

Term 

BTF 

Explanation 

Bio Trickling Filter " 

RTU Remote Terminal Unit 

SCADA Supervisory Control and Data Acquisition 

VSD Variable Speed Drive 

LCP Local Control Panel 

p5 Version A 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

DESIGN DESCRIPTION 
Principle of Operation 

The Effluent Recycle System comprises a 4kW submersible pump installed in the metering tank 

adjacent to the Hypo Dosing Building. The pump is controlled by a VSD installed in the Effluent Pump 

Switchboard. A mode selector switch on the pump Local Control Panel permits Manual / Off / Auto 

control of the pump. 

The pump recycles water from the Metering Tank to the Siphon Tanks upstream of the Bio Trickling 

Filters. The resultant increased flow of effluent through the BTF's provides a number of benefits to 

the operation of the plant. Since the inflow of effluent to the plant is variable, the speed of the recycle 

pump is continually varied to maintain a specific target flow rate through the BTF's. 

Flow Monitoring 

The recycled effluent flow is monitored by an electromagnetic flowmeter installed in the discharge line 

of the Effluent Recycle Pump. The analogue flow rate signal from this instrument is passed through a 

2 channel signal splitter. One channel sends the flow rate to the plant SCADA and the second 

provides the flow rate to the VSD where it is used as one of the feedback inputs for closed loop 

control. 

The base flow of effluent through the BTF's (excluding recycled water) is monitored by an ultrasonic 

V -notch flowmeter in the Hypo Dosing Building. The analogue flow rate signal from this instrument is 

passed through a multi -channel signal splitter. One channel sends the flow rate to the plant SCADA 

and another channel provides the flow rate to the VSD where it is used as the second feedback input 

for closed loop control. 

It is important to note that the recycled effluent is drawn off before the V -notch flowmeter therefore the 

recycled effluent flow rate has no effect on this instrument. It will always only measure the base flow 

rate through the BTF's. Since the total flow rate through the BTF's is not specifically measured by any 

other single instrument in the plant it is necessary to add the recycled and base flow rates together to 

arrive at the actual BTF flow rate. It is recognised that this is not a precise solution, but in the absence 

of a direct measurement it provides a sufficiently accurate representation of the total flow rate for 

closed loop control. 

The summation of the flow rate feedback signals is performed by 'advanced closed loop control 

features within the VSD. 

I . . . 1 -. Lend Lease 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

Pump Motor Thermal Protection 

The pump incorporates a "klixon type" thermal switch wired to a digital input of the VSD. In the event 

of thermal overloading of the pump motor the switch will operate causing the pump to stop. A fault 

condition will be indicated on the graphical display of the VSD and the "VSD Healthy" input to the RTU 

will be disabled. 

P7 

Low Effluent Level Cut Out 

The pump control circuit is equipped with a low level float switch in the metering tank. The switch is 

positioned above the pump inlet and in the unlikely event of the effluent level dropping below the V- 

notch, the switch will stop the pump from running dry. When the effluent level recovers, the pump will 

re -start and resume normal operation. When the pump stops due to a low effluent condition the 

"Pump Running" input to the RTU is disabled. 

Water in Oil Indication 

The pump control circuit is equipped with a "water in oil" relay which measures the quality of the oil in 

the pump via a probe in the pump casing. If the oil is degraded by the ingress of water through the 

shaft seal the relay will trigger a "Pump Seal Failure" input to the RTU. 

A pump seal failure event does not inhibit the pump from running. It merely signals the condition in 

SCADA so that mechanical maintenance can be scheduled. 

Local Isolation 

The Local Control Panel is equipped with a lockable isolating switch and decontactor to permit 

mechanical or electrical maintenance activities on the pump. 

. . -. ' I . 
If II 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

MODES OF OPERATION 
The SCADA system and Effluent Pump Switchboard RTU do not perform any control of the pump 

drive system. SCADA merely monitors status signals from the pump controls via digital inputs to the 

RTU. 

The Effluent Recycle Pump has three modes of operation selectable from the pump Local Control 

Panel. Each mode of operation is explained in detail below. 

Off 

When the mode selector switch is placed in the OFF position all of the VSD digital inputs are disabled 

and the pump will coast to a stop. 

Manual (MAN) 

When the mode selector switch is placed in the MAN position the VSD "Run" and "Jog" inputs are 

both enabled. The VSD defaults to Parameter Set -up 1 and will ramp the pump up to a pre- 

determined fixed (jog) speed (determined during commissioning as 37Hz). The pump will then run 

continuously at the fixed (jog) speed in open loop mode. The flow rate feedback signals and the BTF 

flow rate potentiometer set -point are ignored. 

MANUAL control is primarily intended for test purposes. 

Automatic (AUTO) 

When the mode selector switch is placed in the AUTO position the VSD "Run" and "Setup bit 1" inputs 

are both enabled. Enabling "Setup bit 1" invokes Parameter Set -up 2 in the VSD which activates the 

closed loop PID control features of the drive. The drive will initially ramp the pump up to its minimum 

speed (determined during commissioning as 37Hz). 

The VSD will sum the analogue flow rate feedback signals and compare this value with the BTF flow 

rate potentiometer set -point and continually vary the speed of the pump to maintain the desired flow 

rate. 

Due to the non -linear relationship between pump speed and flow rate, the set -point and feedback 

analogue signals are scaled in litres /second in the relevant parameters in the VSD. The graphical 

display on the VSD will also display the target and calculated BTF flow rate in litres /second. This will 

avoid guesswork either during commissioning or at any later time if a new flow rate is required. 

AUTO control is the normal operational mode for the Recycling System. 

Version A 

As at 20/06/2013 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

EQUIPMENT SUPPLIED 
The major items of equipment for the electrical control system which are mentioned in this 

specification are listed below. The complete bill of materials for the project is listed in the project 

drawings. 

Qty Description Part No Brand 

1 Variable Speed Drive 4.0kW FC202 -P4K0 Danfoss 

1 Local Control Station with Isolator and Man /Off /Auto 
Mode Selector 

KG20A K302 *AUQ1222'6CL Kraus & Naimer 

1 Flow Rate Setpoint Potentiometer D7P -POT5 Sprecher & Schuh 

1 Effluent Recycle Pump Flowmeter 50W1 H -S50A1 AK4ABAD Endress & Hauser 

1 BTF Ultrasonic V -notch Flowmeter (Existing) VegaSON 62 + VegaMET 391 Vega 

2 4 -20mA Analogue Signal Splitters 
n 

11759900000 Weidmuller 

p9 1 1 -1 - / -. 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

SCADA INTERFACES 
The Effluent Recycle Pump control system interfaces with the existing plant SCADA system using 

digital inputs to the Effluent Pump Switchboard RTU. 

- 
Id. 

- 
Type 

- 
Range / State 

Input closed when true 

- - - - -- -- -- 
Description 

Pump Running 1 Digital Input 

2 Digital Input Input closed when true VSD Healthy 

3 Digital Input Input closed when true Pump Seal Failure 

p10 Version A 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

EQUIPMENT SETTINGS 
VSD Parameter Settings 

The VSD is configured with two separate Parameter Set -ups. Parameter Set -up 1 is for MAN 

(manual) control and Parameter Set -up 2 is for AUTO (closed loop PID control). The appropriate 

Parameter Set is activated by the position of the Man /Off /Auto selector on the LCP. The selector 

provides an input to VSD digital Input terminal 32. This input is configured as a set -up selector and its 

function is as follows:- 

Terminal 32 = 0 (input low) - Parameter Set -up 1 is activated 

Terminal 32 = 1 (input high) - Parameter Set -up 2 is activated 

For the full list of VSD parameter settings refer to document 3S0022-PL-002-A (Beaudesert WWTP 

Effluent Recycle Pump VSD Parameter List) 

BTF Base Flow Ultrasonic V -notch Flowmeter 

The existing V -notch Flowmeter is configured to cater for the full capacity of the V -notch weir. The 

analogue output of this flowmeter is therefore set as follows:- 

4.0mA = No Flow 20.0mA = 126 litres /second 

This analogue current signal is fed into analogue input terminal 53 of the VSD. The input is scaled 

with matching units and values. 

If any change is ever made to the flowmeter settings, the corresponding changes must also be made 

in the VSD parameters. 

Effluent Recycle Pump Discharge Flowmeter 

The Effluent Recycle Pump is expected to contribute between 6 litres /sec and 16 litres /sec towards 

the total BTF flow rate. The analogue output of the Effluent Recycle Pump Flowmeter is therefore set 

as follows:- 

pii 

4.0mA = No Flow 20.0mA = 20 litres /sec 

This analogue current signal is fed into analogue input terminal 54 of the VSD. The input is scaled 

with matching units and values. 

If any change is ever made to the flowmeter settings, the corresponding changes must also be made 

in the VSD parameters. 

Version A 
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Beaudesert WWTP - SNNR Effluent Recycling System - Electrical Design Specification 

BTF Flow Rate Set -point Potentiometer 

The target total BTF flow rate is 26 litres /second. The potentiometer is arranged to provide a 0 - 

10VDC input into analogue voltage input X30/11 of the VSD to permit the setting or adjustment of this 

target. 

The VSD input is therefore scaled as follows: - 

Potentiometer fully anti -clockwise = OV (0.07V) = 6 litres /sec 

Potentiometer fully clockwise = 10V = 30 litres /sec 

It is important to nòte that this potentiometer is not arranged for speed control. It is only for closed 

loop PID set -point in Auto mode and is inoperative in Manual mode. 

p12 Version A 
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Commercial et 

MCB's - 6 -63A, 10kA `C' curve 

Description 
Protection and control of 
circuits against overloads and 
short- circuits in commercial 
and light industrial installations 

Technical data 
- Complies with 

AS /NZS 60898 
- Tripping characteristics: 

magnetic level is set at 
5 -10xIn 

- Breaking capacity: 10,000A 
- Voltage rating: 230/400V AC 
- Current rating: 2 to 63A 
- Mechanical life: 20,000 

operations 

Connection capacity 
- 25mm2 rigid 
- 16mm2 flexible 

Accessories 
- MZN 175, MZ201, 

MZ202,MZ203, MZ206, 
MZN120, MZN121 

: hager 

NT110C 

NT216C 

NT304C 

Description 
Current 
rating (A) 

Width in 1 

17.5mm Pack qty Cat ref. 

Single pole 2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

12 :NT102C 

12 TNT104C 

12 NT106C' 

12 ÌVT1110C 

12 -NT116C 

12 -NT120C 

12 41T125C 
` 

12 'NT132C1 ¡II!il' 

12 NT,140C'i 

12 41T150C 

12 rNT163C 

Double pole 

11 

2 2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

;,' NT202C 

NT2 
' 

04C 

NT206C 

,=NT210C 

NT216C 

NT22oC 
d 

NT225C''1- 
,i 

4 NT232C 

NT240C 

NT250C 

` NT263C 

Triple pole 2 

4 

6 

10 

16 

20 

25 

32 

40 

50 

63 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

' NT302C 

,,- NT3O4C 

NT306C 

NT310C 

NT316C 

` NT32ÖC'P 

NT325C 

NT332C 

; NT340C 

NT35oC 
{,i H i11i 

'' ÑT363C,, 

i 
F.5 
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 FPF12KRG-100 I 

INDUSTRIAL 
PRODUCTS 

ENCLOSURE VENTILATION & HEATING 

I FPF08KR230B-110 

A flow B flow 

FILTER 

FAN FILTER UNITS 

Size (mm) Air Flow Part No. 
105 x 105 x 60 23 m3 /H B flow FPF08KR230B-110 # 
150 x 150 x 64 57 m3 /H B flow FPF12KR230BE-110 # 
204 x 204 x 90 110 m3 /H B flow FPF13KPR230BE110 # 
250 x 250 x 113 240 m3 /H B flow FPF15KR230BE-110 # 
250 x 250 x 117 360 m3 /H B flow FPF15KGR230BE120 # 
325 x 325 x 152 520 m3 /H B flow FPF20KR230BE-120 # 
325 x 325 x 142 650 m3 /H B flow FPF20KGR230B-110 
325 x 325 x 142 650 m3 /H A flow FPF20KGR230BR110 

# Fan units can be reverse mounted for 'A' flow. 

OUTLET GRILL FILTER UNITS 
Size (mm) Part No. 
105 x 105 Grill Filter Set FPF08KRG -100 
150 x 150 Grill Filter Set FPF12KRG -100 
204 x 204 Grill Filter Set FPF13KRG -100 
250 x 250 Grill Filter Set FPF15KRG -100 
250 x 250 Grill Filter Set FPF15KRG -100 
325 x 325 Grill Filter Set FPF2OKRG -100 

SPARE FILTERS IP54* 

Description Part No. 
Filters for FPF08K MO8FPFK 

Filters for FPF12K Ml2FPFK 
Filters for FPF13K M13FPFK 

Filters for FPF15K M15FPFK 
Filters for FPF2OK M2OFPFK 

*Pack qty. 6. 

SPARE FILTERS IP55* 

Description Part No. 
Filters for FPF13K M13FPF5K 

Filters for FPF15K M15FPF5K 

Filters for FPF2OK M2OFPF5K 

*Pack qty. 6. 

IPD INDUSTRIAL PRODUCTS Phone: 1300 556 601 www.ipdgroup.com.au 

:oDa 

Ranindls 
colas of onglnooring 

327 
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Rotary Cam Switches - Panel Mounting 

Selection Data IEC 60947 -3, EN 60947, VDE 0660 CG 4 

CA 4 

80 

CA 10 

CA20 C26 

CA20B CA25 

C32 

CA 40 CA 50 

- 
Y Rated Thermal Current Iu = IN A 10 20 25 32 40 50 ..` 

+ ¢ ` 
Rated Category 3 x 380 V/440 V AC -23A kW 3 7.5 11 15 18.5 22 

C 42 C 80 C125 C200-4 C315 L400 
CA 63 

Rated Thermal Current lu = I A 63 115 150 200 315 500 

CG4 A210 FS2 CA10 A211 E Rated Category 3 x 380 V/440 V AC -23A kW 30 45 75 75 132 132 

Function Front 
Plate 

Code No. No of 
Stages 

Code No. No. of 
Stages 

Changeover Switches 
with Centre "OFF" 
60° Switching 

6 
1 

1 
I 

! 

1 1 

I 

1 

1 

1 

1-4 
r'O1e 

III » 9 , III 1I 1 Ili 0#'i 'i l'i 

5pole 
, 

! 1 1 1 Il 1 1 1! Il 

+ I } 1 
4 

7 4 10 li 16 

if It ï ï 
¢ 

]° 28 

6- and 7 pole 

I li 
1 

I 

3 n s 13 

l ! 41 1} 1 1 

3 
4 

10 13 

a pole 

2; 23 10 29 36 31 t1 

1I1 111 1I1 1i1 

ID 20 24 2e 

1 Pole 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

3 
3 
3 

3 

3 
3 

3 

3 

3 

3 
3 

6 

2 Pole 

2 
2 

2 

2 

2 

2 
2 

2 
2 

2 

2 

2 

4 
4 
4 
4 

4 

4 
4 
4 
4 
4 
4 
4 

8 

CG4 A210-620 E 

CA10 A210-620 E 

CH10 A210-620 E 

CA20 A210-620 
CA25 A210-620 E 

CA40/C26 A210-620 E 

CA50/C32 A210-620 E 

CA63/C42 A210-620 E 
C80 A210-620 E 

C125 A210-620 E 

C200-4 A210-620 E 
C315 A210-620 E 

CG4. A211-620 E 

CA10 A211-620 E 

CH10 A211-620 E 

CA20 A211-620 E 

CA25 A211-620 E 

CA40/C26 A211-620 E 

CA50/C32 A211-620 E 

CA63/C42 A211-620 E 
C80 A211-620 E 

C125 A211-620 E 

C200-4 A211-620 E 

C315 A211-620 E 

'm OFF 

1NLY z 

- 620 

a OFF 

^+""AUTO 

-623 

3 Pole 4 Pole(1) 

CG4 A213-620 E 

CA10 A213-620 E 

ßH10 A213-620 E 

CA20 A213-620 E 

CA25 A213-620 E 

CA401C26 A213-620 E 
CA50/C32 A213-620 E 

CA63/C42 A213-620 E 

C80 A213-620 E 

C125 A213-620 E 

C200-4 A213-620 E 

C315 A213-620 E 

CG4, ` A212-620 E 

CA10 A212-620 E 

CH10 A212-620 E 

CA20 A212-620 E 

CA25 A212-620 E 

CA40/C26 A212-620 E 
CA501C32 A212-620 E 

CA63/C42 A212-620 E 

C80 A212-620 E 

C125 A212-620 E 

C200-4 A212-620 E 

C315 A212-620 E 

6 Pole 8 Pole 

CA10 A362-620 E CA10 WAA364-620 E 

Gang Switches - Sequence Switching 

Function Code No. Function Code No. 

OFF/A/A+B 
60° Switching 

OFF /A /A + B 
60° Switching 

1 Pole 
OFF/A/A+B 
60° Switching 

OFF/A/A+B/A+B+C 
30° Switching 

3 Pole 

CA10 WAA314-620 E CA10 A310-620 E 

Without Bridges 2 Pole 

CA10 A312-620 E ... CA10 A311-620 E 

Special Application Switches:- 
Ship To Shore Switches, UPS Bypass Switches*, Series Parallel Switches, Special Meters 
Switches, For further information, contact your nearest KRAUS & NAIMER stockist. 

*(see p13) 

(1) If Preclosing 4th Pole Required Change A213 To A663 

7 
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KG Main Switches Nominal Ratings 

E 
E 
co 
co 
X 

E 
E 

co 
co 

E 
E 
Ti- 
to 
X 

E 
E a 
Lo 

twi 

Frame 
Size 

Type 

Cable 

Size 

mm? 

IEC 60947 -3NDE 0660, part 107 
Rated Values 

Thermal Operational Utilization Category 

Current Current AC -23A AC -3 

1 /I AC-21A 3 x 380 V - 440 V 

A A kW kW 

SO/S1 KG10A/KG10B 2.5 20 20 5.5 3.7 

SO/S1 KG20A/KG20B 6 25 25 7.5 5.5 

SO/S1 KG32A/KG32B 6 32 32 11 7.5 

SO/S1 KG41 /KG41 B 16 40 40 15 11 

SO/S1 KG64/KG64B 16 63 63 22 18.5 

S1 KG80 50 80 80 30 22 

S1 KG 100 50 100 100 37 30 

S1 KG105 50 125 125 45 37 

S2 KG125 (Tunnel) 95 
S2 KG126 (Lugs) M10 125 125 45 37 
S2 KG127 (Both) Both 

S2 KG160 (Tunnel) 95 
S2 KG161 (Lugs) M10 160 160 55 45 
S2 KG162 (Both) Both 

S2 KG210 (Tunnel) 185 
S2 KG211 (Lugs) M12 200 200 75 55 
S2 KG212 (Both) Both 

S2 KG250 (Tunnel) 185 
S2 KG251 (Lugs) M12 250 250 90 55 
S2 KG252 (Both) Both 

S2 KG315 (Tunnel) 185 
S2 KG316 (Lugs) M12 315 315 110 75 
S2 KG317 (Both) Both 

FOR HIGHER CURRENT RATINGS 
Please contact your nearest KRAUS & NAIMER stockist. 

IEC 60947 -3 SWITCHES - DISCONNECTORS - SWITCH DISCONNECTORS 
IEC 60947 is a safety and performance standard for low voltage switchgear (up to 1000V) which has universally replaced IEC 
408 and combined specific requirements of many individual national standards. IEC 60947 is a uniform standard for most coun- 
tries around the world and establishes a truly global marketplace. IEC 60947 -3 is a section of the standard specific to switches. 
Importantly, it recognises that devices for the switching function and isolating function require very different performance criteria. 
Switching requires high performance of current carrying parts to make and break loads under normal and overload conditions, 
ie., motor reversing applications. Isolation requires high insulation, sufficient spacing of current carrying parts and mechanical 
integrity that the handle corresponds to actual contact position for the safety of maintenance personnel. 

Practicality of real life applications calls for three definitions within IEC 60947 -3; Switches, Disconnectors and Switch Disconnec- 
tors. A switch does not have to satisfy the isolation and mechanical strength tests, and a disconnector likewise the load tests. 
A Switch Disconnector must satisfy all tests and is suitable for safety switch applications. A switch disconnector must have a 

direct drive late make early break auxiliary contact in series with a load breaking device to be suitable as a safety switch. 

Kraus & Naimer have developed complete products which satisfy all IEC 60947 criteria, some of which are listed overleaf. For 

further information, please contact our offices. 

16 
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Main features: 

Main options 

Device for self-ejecting coupler sacker 

Device for self-ejecting plug' 
See Operating erstructlen on page 168 

Padlocking shaft 
(Padlock not supplied) 

Stop button 

Rubber cover for metal latch 

Accessories . 

IP54 inlet cap 

Ejecting mechanism (shark fin) 

Tension cord 

Socket-outlet (female) Inlet (ma(e) 

Material Part if Polarity UA * Material Part if 

11 you want to equip a socket-outlet or an inlet with two or more 

options: call us at +33 (0)1 45 11 6000. 

MARECRAL ELECTRIC Ca 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 24 of 300



r ' 
Al! 4144015 

17t 

C) Box 

Entry 

C) Sleeve 

.4: 

) 
Wikif 

plugs & sockets 

Advo»tages 

Mac - /10 A 

05N24c 5 A 

DSIV37c - 5 A 

PN2c - 16 /25 A 

1:913c - 3o A 

UN20C - 25 A 

Wall box 

metal 30° 

Wall box metal + 

metal sleeve 70° 

an 

Inclined 
metal 30° 

Inclined 

metal 70° 

Wall box metal + 

metal sleeve 30° 

19 lA 653 

.16 lA 053- 41 

iP 4041. 
ki9 0 Pte,13 

Wall box metal + 

straight metal sleeve 

Straight 
metal 

1A04, '" 
1.6400.!,118 - , 

... 

1 gInt:I. 4:a 7,V:de. 

C) Handle 

Cable dia. 

;10 f.)3Ólittif 

i0: 3Dfl1fli 

Straight 
poly 

,.$100.3f$SPO 

ondle with . 

fingér drawplote . 

This 

recdr40,4:goArioirie 

r -3 

Straight ply with for 

poly cable gland ejection option 

Straight metal with 

metal cable gland 

Straight poly flowerpot 

with metric threaded entry* 

Cable dia. 

With built-fir finger draw plate 

((or In-line connections) 

Handle for flat or steel armoured cables 

on request (see 'none on page 79). 

1.8-25 

Handle Willi eyelet for tension cord 

A 

Cable gland on request. 

RECHAL ELECTRIC Catalogue 

A special anchoring system .0...$4pèrfett cable. fiCaricl" 

rif..u&laitei bush to thopsejétt 
cable t' 
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W .:ó.Y.VJN+.'=Hii:@t.W 9+it+. fpl !.5.;:!- 

ii 

DN-S are Spare parts for socket outlets and inlets 

Socket -outlet (female) Inlet (male) 
3 Casing 

3- Casing 
s - Contact 

for socket -outlet / for inlet (circle your choice) Nb of parts: 

N° and description: 

{.' '. 
-;úâ:x. z$ü08 iypë o N i 

lie 400V 5014z 

le 30A 

:.13änge :5(,? 
Vó aé. gïi.. h..: , . -: °Nn . , .. ?}4';. .:+,í1.R..I .SrY +. 

..:e `p 
.i``d 

O Polarity: 

OFrequency: 
© Keying position: 

© Current: 

. . .. >....... . ..ì'ti`Ji. NiSYASiçï lc.aws M 

Company name: 

Contact name: 

Address: 

jr`3:`:kt iC!s*e"w1,4.4,A?i`'.=«r:STç;;I.: 4ki..S:.:+...áadl.4...n.3..s:,üï ó4:..:i;:hLY11,+r ttIk:es 6'7t-szt it, 4+lttifï"s"}:s;4:l,a,;, i ,r :ÿ 
.iár'.°.`dr .yrfi:é:iYiiXi3. 

MARECHAL Quotation according to your above request WO electric 

, 
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SIEGO KTÒ 011 / KTS '01+1'SERIÈS 

: 

w. . 

°o ' 

.w. 

1° 60 

SMALL COMPACT 
THERMOSTAT SERIES 

KTO 011 / KTS 011 

KTO 011' Thermostat (normally closed), 
contact breaker for regulating heaters. 

KTS 011 Thermostat (normally open), 
contact maker for regulating filter fans and 
heat exchangers or for switching signal 
devises when temperature limit has been 

exceeded. 

Large setting range 

Small size 

Simple to mount 

High switching performance 

43 

Dimensions (mm) 

Thermostat 
Heater 

KTO 011 (NC) 

fiIMi 

p) 

CI 

Technical Data: 

Switch 
temperature 
difference 

Sensor element. 

Contact type. 

Contact resistance' 

Service life. 

Max. Switching 
capacity: 

EMC 

Connection: 

Mounting: 
EN50022 (or for exit 
118 Series) 

Casing: 

Dimensions: 

Weight: 

Fitting position: 

u 
7K (± 4K tolerance) 

Thermostatic bimetal 

Snap -action contact 

< 10 mOhm 

> 100,000 cycles 

250 V AC, 10 A 

120 V AC, 15 A 

DC 30 W 

Acc. to EN 55014-1-2, 
EN 61000-3-2, EN 

61000-3-3 

2 -pole terminal for 
2.5 mm', clamping 
torque 0.8Nm 

Clip for 35 mm DIN rail, 

filter EF 

Plastic according to 

UL -94 V -0, light grey 

60 x 33 x 43 mm 

Approx. 40 g 

Variable 

Operating /Storage -20 to +80 °C 

/ -45 to +80 °C 

Protection type: IP 20 

Approvals: VDE 

CE 

Thermostat 
KTS 011 (NO) Filter Fan 

Thermostat 
KTS 011 (NO) 

40k 

Signal 
device 

(2) 

Example of connection 

Contact Breaker (NC) Contact Maker (NO) 
Setting range Cat. No. Cat. No. 

0 to + 60 °C KTO01140 KTS01141 
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=her+ 
D7 Multi -function momentary pushbuttons and 
potentiometers 22.5 mm 
Complete 

Multi -function operators with contact blocks 

Time saving Central nut fixing 
Snap fitting of components 

Space efficient 2 or 3 functions in a minimum of space 

Single 22.5 mm hole mounting 

Economical Negates the need for 3 separate devices 

Less mounting time 

D7P-U2E4F3-PX11 Flexible Uses standard D7 rear elements 

2 contact levels possible 

Choice of plastic or metal body 

IP 66 protection 

D7M-U2E4F3-MX11 

D7P-POT 

Dual pushbuttons 

Description Contact 
Plastic body 
Cat. No. 

Metal body 
Price $ Cat. No. Price $ 

Momentary operation 1 N/0, 1 N/C 

Blank inserts (Red/Green) D7P-U2E4F3-PX11 66.50 D7M-U2E4F3-MX11 73.50 

0-I (Red/Green) 1 N/0, 1 N/C D7P-UZEFFE-PX11 70.00 D7M-UZEFFE-MX11 73.50 

Potentiometer 

Supplied as operator only or with resistive elements 

Thermoplastic body 

Description 
Plastic body 
Cat. No.') Price $ 

Operator without resistive element D7P -POT 117.00 

Operator with 1000 SI resistive element D7P -POT3 163.00 

Operator with 5000 0 resistive element D7P -POT5 163.00 

Operator with 10000 S2 resistive element D7P -POT6 A63.0Ó 

Notes: ') For technical information and spare resistive element refer page 2 - 47. 
Accessories refer page 2 - 34. 

Price Schedule 'A2' 
2 - 14 GST not included 
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PT 2,5 

Order No.: 3209510 

http://catalog.phoenixcontact.net/phoenix/treeViewClick.do?UID=3209510 

rSIMICENIX 
WCOINIUMT 
Extract from the online 
catalog 

Feed -through terminal block, Connection method: Push -in connection, 
Cross section: 0.14 mmz - 4 mm2, AWG: 26 - 12, Width: 5.2 mm, 
Height: 35.3 mm, Color: gray, Mounting type: NS 35/7.5, NS 35/15 

Commercial data 

EAN 
IIIIIIIIIIII 

sales group A600 

Pack 50 Pcs. 

Customs tariff 85369010 

Gross weight in pieces 0.00716 KG 

Net weight per piece 0.00716 KG 

Catalog page information i Page 105 (CAT -3 -2013) 

WEEE /RoHS -compliant since: 
11/22/2007 

http: // 
:www.dowî oad.phoenixcórita`ct.com 
¡please note that the data given 
here has been taken from the 
online catalog. For comprehensive 
information and data, please refer 
to thé usér`dbcumentation.sThe 
General Terms and Conditions of 
Use apply to Internet downloads. 

Technical data 

General 

Number of levels 1 

Number of connections 2 

Color gray 

Insulating material PA 

Inflammability class according to UL 94 VO 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 1 / 9 
Jun 18, 2013 
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PT 2,5 Order No.: 3209510 
http: / /catalog.phoenixcontact. net /phoenix /treeViewClick.do ?UI D= 3209510 

Dimensions 

Width 5.2 mm 

Length 48.5 mm 

Height 35.3 mm 

Height NS 35/7,5 36.5 mm 

Height NS 35/15 44 mm 

Technical data 

Maximum load current 30 A (with 4 mm2 conductor cross section) 

24 A (with 2.5 mm2 conductor cross section) 

Rated surge voltage 6 kV 

Pollution degree 3 

Surge voltage category Ill 

Insulating material group I 

Connection in acc. with standard IEC 60947 -7 -1 

Nominal current IN 24 A (For 2.5 mm2) 

Nominal voltage UN 800 V 

Open side panel ja 

Shock protection test specification DIN EN 50274 (VDE 0660 -514):2002 -11 

Back of the hand protection guaranteed 

Finger protection guaranteed 

Surge voltage test setpoint 9.8 kV 

Result of surge voltage test Test passed 

Power frequency withstand voltage setpoint 2 kV 

Result of power- frequency withstand voltage test Test passed 

Checking the mechanical stability of terminal 
points (5 x conductor connection) 

Test passed 

Bending test rotation speed 10 rpm 

Bending test turns 135 

Bending test conductor cross section /weight 0.14 mm2 / 0.2 kg 

2.5 mm2/ 0.7 kg 

4mm2 /0.9kg 

Result of bending test Test passed 

Conductor cross section tensile test 0.14 mm2 

Tractive force setpoint 10 N 

Conductor cross section tensile test 2.5 mm2 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 
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PT 2,5 Order No.: 3209510 
http:// catalog. phoenixcontact. net /phoenix/treeViewClick.do ?UI D= 3209510 

Tractive force setpoint 50 N 

Conductor cross section tensile test 4 mm2 

Tractive force setpoint 60 N 

Tensile test result Test passed 

Tight fit on carrier NS 35 

Setpoint 1 N 

Result of tight fit test Test passed 

Requirements, voltage drop < 3.2 mV 

Result of voltage drop test Test passed 

Temperature -rise test Test passed 

Conductor cross section short circuit testing 2.5 mm2 

Short-time current 0.3 kA 

Conductor cross section short circuit testing 4 mm2 

Short-time current 0.48 kA 

Short circuit stability result Test passed 

Ageing test for screwless modular terminal block 
temperature cycles 

192 

Result of aging test Test passed 

Proof of thermal characteristics (needle flame) 
effective duration 

30 s 

Result of thermal test Test passed 

Test specification, oscillation, broadband noise DIN EN 50155 (VDE 0115- 200):2008 -03 

Test spectrum Service life test category 1, class B, on vehicle body 

Test frequency f1 = 5 Hz to f2 = 150 Hz 

ASD level 1.857 (m /s2)2 /Hz 

Acceleration 0.8 g 

Test duration per axis 5 h 

Test directions X -, Y- and Z -axis 

Oscillation, broadband noise test result Test passed 

Test specification, shock test DIN EN 50155 (VDE 0115 -200):2008 -03 

Shock form Half -sine 

Acceleration 5 g 

Shock duration 30 ms 

Number of shocks per direction 3 

Test directions X -, Y- and Z -axis (pos. and neg.) 

Shock test result Test passed 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 

Page 3/9 
Jun 18, 2013 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 31 of 300



PT 2,5 Order No.: 3209510 
http://catalog.phoenixcontact.net/phoenix/treeViewClick.do?UI D=3209510 

Temperature index, insulating material (DIN EN 
60216 -1 (VDE 0304 -21)) 

125 °C 

Static insulating material application in cold -60 °C 

Connection data 

Conductor cross section solid min. 0.14 mm2 

Conductor cross section solid max. 4 mm2 

Conductor cross section AWG /kcmil min. 26 

Conductor cross section AWG /kcmil max 12 

Conductor cross section stranded min. 0.14 mm2 

Conductor cross section stranded max. 2.5 mm2 

Min. AWG conductor cross section, stranded 26 

Max. AWG conductor cross section, stranded 14 

Conductor cross section stranded, with ferrule 
without plastic sleeve min. 

0.14 mm2 

Conductor cross section stranded, with ferrule 
without plastic sleeve max. 

2.5 mm2 

Conductor cross section stranded, with ferrule 
with plastic sleeve min. 

0.14 mm2 

Conductor cross section stranded, with ferrule 
with plastic sleeve max. 

2.5 mm2 

2 conductors with same cross section, stranded, 
TWIN ferrules with plastic sleeve, max. 

0.5 mm2 

Connection method Push -in connection 

Minimum stripping length 8 mm 

Maximum stripping length 10 mm 

Internal cylindrical gage A3 

Certificates / Approvals 

Certification 

CheBme 

CSA, cULus Recognized, GOST, VDE Zeichengenehmigung, 
ABS, BV, GL, LR, NK, RS, IECEE CB Scheme 

Certification Ex: ATEX, IECEX 

Certifications applied for: 

PHOENIX CONTACT GmbH & Co. KG 
http://www.phoenixcontact.com 
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PT 2,5 Order No.: 3209510 
http: / /catalog.phoenixcontact. net /phoenix /treeViewClick.do ?UI D= 3209510 

Accessories 

Item 

Assembly 

Designation Description 

3030721 ATP -ST 4 Partition plate, Length: 61 mm, Width: 2 mm, Height: 42 mm, 
Color: gray 

3022218 CLIPFIX 35 Schnellmontage -Endhalter, für Tragschiene NS 35/7,5 oder NS 
35/15 Tragschiene, mit Markierungsmöglichkeit, Breite: 9,5 mm, 
Farbe: grau 

3022276 CLIPFIX 35 -5 Schnellmontage -Endhalter, für Tragschiene NS 35/7,5 oder 
Tragschiene NS 35/15, mit Markierungsmöglichkeit, mit 
Parkmöglichkeit für FBS...5, FBS...6, KSS 5, KSS 6, Breite: 5,15 
mm, Farbe: grau 

0800886 E /NS 35 N End clamp, width: 9.5 mm, color: gray 

0801704 NS 35/ 7,5 AL UNPERF 
2000MM 

DIN rail, unperforated, Width: 35 mm, Height: 7.5 mm, 
Length: 2000 mm, Color: silver 

1206560 NS 35/ 7,5 CAP DIN rail end piece, for DIN rail NS 35/7.5 

0801762 NS 35/ 7,5 CU UNPERF 
2000MM 

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: steel galvanized and passivated with a thick 
layer, perforated, height 7.5 mm, width 35 mm, length: 2000 mm 

0801681 NS 35/ 7,5 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 
mm, length: 2 m 

1204119 NS 35/ 7,5 WH PERF 2000MM DIN rail 35 mm (NS 35) 

1204122 NS 35/ 7,5 WH UNPERF 
2000MM 

DIN rail 35 mm (NS 35) 

1206421 NS 35/ 7,5 ZN PERF 2000MM DIN rail, material: Galvanized, perforated, height 7.5 mm, width 35 
mm, length: 2 m 

1206434 NS 35/ 7,5 ZN UNPERF 
2000MM 

DIN rail, material: Galvanized, unperforated, height 7.5 mm, width 
35 mm, length: 2 m 

1201756 NS 35/15 AL UNPERF 2000MM DIN rail, deep drawn, high profile, unperforated, 1.5 mm thick, 
material: aluminum, height 15 mm, width 35 mm, length 2000 mm 

1206573 NS 35/15 CAP DIN rail end piece, for DIN rail NS 35/15 

1201895 NS 35/15 CU UNPERF 2000MM DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 
mm, width 35 mm, length: 2 m 

1201730 NS 35/15 PERF 2000MM DIN rail, material: steel galvanized and passivated with a thick 
layer, perforated, height 15 mm, width 35 mm, length: 2000 mm 

1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35 
mm, length: 2 m 

0806602 NS 35/15 WH PERF 2000MM DIN rail 35 mm (NS 35) 

1204135 NS 35/15 WH UNPERF 2000MM DIN rail 35 mm (NS 35) 

PHOENIX CONTACT GmbH & Co. KG 
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PT 2,5 Order No.: 3209510 
http: / /catalog.phoenixcontact. net /phoenix /treeViewClick.do ?UI D= 3209510 

1206599 

1206586 

1201798 

Bridges 

NS 35/15 ZN PERF 2000MM 

NS 35/15 ZN UNPERF 2000MM 

NS 35/15-2,3 UNPERF 2000MM 

DIN rail, material: Galvanized, perforated, height 15 mm, width 35 
mm, length: 2 m 

DIN rail, material: Galvanized, unperforated, height 15 mm, width 
35 mm, length: 2 m 

DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 
mm, width 35 mm, length: 2 m 

3030161 FBS 2 -5 Plug -in bridge, Number of positions: 2, Color: red 

3030174 FBS 3 -5 Plug -in bridge, Number of positions: 3, Color: red 

3030187 FBS 4 -5 Plug -in bridge, Number of positions: 4, Color: red 

3030190 FBS 5 -5 Plug -in bridge, Number of positions: 5, Color: red 

3030213 FBS 10 -5 Plug -in bridge, Number of positions: 10, Color: red 

3030226 FBS 20 -5 Plug -in bridge, Number of positions: 20, Color: red 

3038930 FBS 50 -5 Plug -in bridge, Number of positions: 50, Color: red 

3038943 RB ST (2,5/4) -1,5 Reducing bridge, Number of positions: 2, Color: red 

Covers 

3030417 D-ST 2,5 End cover, Length: 48.6 mm, Width: 2.2 mm, Height: 29.1 mm, 
Color: gray 

3030511 D-ST 2,5-0,8 OG End cover, Length: 48.6 mm, Width: 0.8 mm, Height: 29 mm, 
Color: orange 

3036725 DP PS-5 Spacer plate, Color: red 

General 

3208090 PT-IL Operating decal for the Push -in Technology 

Marking 

0810588 GBS 5 -25X12 Group marker label, snaps onto terminal center for screw, spring - 
cage and quick connection terminal blocks, labeled with a 25 x 12 
mm label or manually with the B- STIFT, in the foot part with ZB 5 

0809298 GBS -ZB /26X6 Group marking label, snaps onto terminal center for screw, spring - 
cage and quick connection terminal blocks, labeled with ESL 
26x6 mm or EST 25x6 mm, in the foot part with Zack marker strip, 
length: 29 mm 

3037643 STP 5 -2 -ZB Double marker carrier, snaps onto the spring -cage terminal blocks 
ST 2.5..., labeled with ZB 5 or ZBF 5 

0818108 UC -TM 5 Marker for terminal blocks, Sheet, white, Unlabeled, Can be 
labeled with: BLUEMARK CLED, BLUEMARK LED, Plotter, 
Mounting type: Snap into tall marker groove, For terminal block 
width: 5.2 mm, Lettering field: 10.5 x 4.6 mm 
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0824581 UC -TM 5 CUS Marker for terminal blocks, Can be ordered: By sheet, white, 
Labeled according to customer specifications, Mounting type: 
Snap into tall marker groove, For terminal block width: 5.2 mm, 
Lettering field: 10.5 x 4.6 mm 

0818153 UC -TMF 5 Marker for terminal blocks, Sheet, white, Unlabeled, Can be 
labeled with: BLUEMARK CLED, BLUEMARK LED, Plotter, 
Mounting type: Snap into flat marker groove, For terminal block 
width: 5.2 mm, Lettering field: 4.6 x 5.1 mm 

0824638 UC -TMF 5 CUS Marker for terminal blocks, Can be ordered: By sheet, white, 
Labeled according to customer specifications, Mounting type: 
Snap into flat marker groove, For terminal block width: 5.2 mm, 
Lettering field: 4.6 x 5.1 mm 

0828734 UCT -TM 5 Marker for terminal blocks, Sheet, white, Unlabeled, Can be 
labeled with: THERMOMARK CARD PLUS, THERMOMARK 
CARD, BLUEMARK CLED, BLUEMARK LED, Mounting type: 
Snap into tall marker groove, For terminal block width: 5.2 mm, 
Lettering field: 4.6 x 10.5 mm 

0829595 UCT -TM 5 CUS Marker for terminal blocks, Can be ordered: By sheet, white, 
Labeled according to customer specifications, Mounting type: 
Snap into tall marker groove, Lettering field: 4.6 x 10.5 mm 

0828744 UCT -TMF 5 Marker for terminal blocks, Sheet, white, Unlabeled, Can be 
labeled with: THERMOMARK CARD PLUS, THERMOMARK 
CARD, BLUEMARK CLED, BLUEMARK LED, Mounting type: 
Snap into flat marker groove, For terminal block width: 5.2 mm, 
Lettering field: 4.4 x 4.7 mm 

0829658 UCT -TMF 5 CUS Marker for terminal blocks, Can be ordered: By sheet, white, 
Labeled according to customer specifications, Mounting type: 
Snap into flat marker groove, For terminal block width: 5.2 mm, 
Lettering field: 4.4 x 4.7 mm 

1050004 ZB 5 :UNBEDRUCKT Zack marker strip, Strip, white, Unlabeled, Can be labeled with: 
Plotter, Mounting type: Snap into tall marker groove, For terminal 
block width: 5.2 mm, Lettering field: 5.1 x 10.5 mm 

0824962 ZB 5 CUS Zack marker strip, Can be ordered: Strip, white, Labeled 
according to customer specifications, Mounting type: Snap into tall 
marker groove, For terminal block width: 5.2 mm, Lettering field: 
5.15 x 10.5 mm 

0825025 ZBF 5 CUS Zack Marker strip, flat, Can be ordered: Strip, white, Labeled 
according to customer specifications, Mounting type: Snap into 
flat marker groove, For terminal block width: 5 mm, Lettering field: 
5.15 x 5.15 mm 

0808642 ZBF 5:UNBEDRUCKT Zack Marker strip, flat, Strip, white, Unlabeled, Can be labeled 
with: Plotter, Mounting type: Snap into flat marker groove, For 
terminal block width: 5 mm, Lettering field: 5.1 x 5.2 mm 

Plug /Adapter 

3002843 

3002856 

3002869 ISH 2,5/1,0 

ISH 2,5/0,2 

ISH 2,5/0,5 

Insulation stop sleeve, Color: white 

Insulation stop sleeve, Color: gray 

Insulation stop sleeve, Color: black 

PHOENIX CONTACT GmbH & Co. KG 
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0201731 MPS -IH BK Insulating sleeve, Color: black 

0201689 MPS -IH BU Insulating sleeve, Color: blue 

0201702 MPS -IH GN Insulating sleeve, Color: green 

0201728 MPS -IH GY Insulating sleeve, Color: gray 

0201676 MPS -IH RD Insulating sleeve, Color: red 

0201663 MPS -IH WH Insulating sleeve, Color: white 

0201692 MPS -IH YE Insulating sleeve, Color: yellow 

0201744 MPS -MT Test plugs 

3032871 PAI -4 -N GY Test adapter, Color: gray 

3030983 PS -5 Test adapter, Color: red 

3038723 PS- 5/2,3MM RD Test plugs, Color: red 

Software 

5146040 CLIP -PROJECT ADVANCED Multilingual software for easy planning of Phoenix Contact on 
DIN rails together with the integrated TRABTECH- select software 
module for planning comprehensive surge protection concepts. 

5146053 CLIP -PROJECT 
PROFESSIONAL 

Multi- lingual software for terminal strip project planning. A marking 
module allows professional labeling of markers and labels for 
marking terminal blocks, conductors, cables and devices. The 
additionally integrated software module TRABTECH- select for 
planning comprehensive surge protection concepts. 

Tools 

1204517 SZF 1-0,6X3,5 Actuation tool, for ST terminal blocks, also suitable for use as a 

bladed screwdriver, size: 0.6 x 3.5 x 100 mm, 2- component grip, 
with non -slip grip 

Drawings 

Circuit diagram 

O : 
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PHOENIX CONTACT GmbH & Co. KG 
Flachsmarktstr. 8 
32825 Blomberg,Germany 
Phone +49 5235 3 00 
Fax +49 5235 3 41200 
http://www.phoenixcontact.com 

© 2012 Phoenix Contact 
Technical modifications reserved; 
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PBDRN1 20 Series 
120 WATTS - AC /DC DIN RAIL MOUNTABLE - INDUSTRIAL CONTROL 

FEATURES 
Input voltage 115/230VAC auto select 
DC input voltage 210- 370Vdc (230V selected) 
Compact and robust design with easy mounting on 
TS35 Din -Rail 
DC OK relay contact 
High efficiency up to 87% 
Parallel function available (switch) 
Operational temperature between to -10 to +61°C 
Local and international Approvals; C -Tick, CE, UL, 
cUL, TUV 

SPECIFICATIONS 

INPUT 

Input voltage 115/230VAC (auto select) 

Ambient temperature -10 to +71°C 

Derating From +61 °C to +71 °C, 2.5% per °C 

Input voltage range 115V selected 90 - 132VAC 

230V selected 180 - 264VAC 

DC 210 - 375VDC 

Temperature coefficient ±0.03 % °C 

Cooling Free air convection 

Input current Vi: 115/230VAC, 2.2/0.83mA Dimensions L124.5 x W64 x D123.6mm 

Line frequency 47 -63Hz 
GENERAL 

Inrush current Vi: 115/230VAC, 24/48A 
Efficiency 84% - 87% typical, model dependant 

Power disipaticn Vi: 230VAc, Io nom 12V 24W, 24V 20W, AL/BL 

16W and 48V 19W 

Switching frequency 55KHz 

Weight 920g 
Leakage current Input -Output 0.25mA 

Input -FG 3.5mA 
STANDARDS 

OUTPUT 
Safety standards UL508 Listed, UL60950 -1, UL1310 Class 2 

Power (24V AC/DC models only) Recognised 

ISA 12.12.01 (Class 1, Division 2, Groups 

A,B,C and D) 

Voltage range 95 to 115% of Vi nom 

Hold -up time Vi:115/230VAC, 25/30ms 

Ripple and noise BW = 20MHz, 50 mV C tick AS /NZ CISPR11 Group 1, Class A 

Capacitor load 12V 7000µf 
24V and 48V 3500µf 

EMI standards EN 61000-6-3 

EN 55022 Class B 

EN 61000-3-2, EN 61000-3-3 ENVIRONMENTAL 

Relative humidity 20 -95% SELECTION TABLE 

I . 

P B D R N 12051kÄ*}Z_ ; 

. 
r±112 VDC dr!II -,1 

OAJr, 

Storage temperature -25 to +85°C 

Isolation voltage Input -Output at 3000 VAC 

Input -FG 1500VAC 

PBDRN120S24-A* + 24 VDC 5A 120 WATTS 

PBDRN12DS4t3II A*ii1k¡¡ 
4 II{ li .illli '111Y1, l' 

+1'48 VDC 1 iII)I. 2}5Ä'ii'ÿ yii"12Ö IVÁTTS'ut +{'; 
- all .-+IN'F' Ji41k -i i I'll F'= YF"'t_A i IJ1.I 

MECHANICAL & PIN CONFIGURATION 

mm [inch] 

64.00 [2.52] 

6 4- 1 

9,:0óóo;ó 

-t+ndr 
O Vout ADJ. 
o DC LO 
O DC ON 

aECE 

DRAN 120 

® l N 

01010 
,, 

7- 9 

I 16.60 [4.59] 

ROM 

a0000011 

0 i 0 

*Non indent item 

CONSTRUCTION 
Easy snap -on mounts onto the D1N -Rat! 

7.00 [0.30] (T515/7.5 or Ts3s /l5), unit sits safely and 
firmly on the rait 

INSTALLATION 
Ventilation / Cooling 
Normal convection 
Ni sides 25mm free space 
For cooling recommended 

Connector size range 
Screw terminal: 
AWG24 -Io (0.2 -4mm' ) flexble / solid cable. 
-Input connector can withstand torque at 
maximum 9 pound -Inches. 

-Output connector can withstand torque at 
maximum 5.5 pound- inches. 
8 tn/m stripping at cable end recommends 
Detachable connector. 
AWG24 -12 (0.2- 2.5mm' ) flexible / solid cable, 
-Input connector can withstand torque at 
maximum 4.5 pound- Inches. 

-Output connector can withstand torque at 
maximum 7 pound- Inches. 
4-5 m/m stripping at cable end recommends 

Use copper conductors only. 60 / 75C 

Doc. No. PBC9 Rev.0 28 -4 -11 Powering Progress - www.powerbox.com.au 
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Level Pressure Flow 

* o 

' o ' 
Temper ture Liquid 

Analysi 

Technical Information 

( 
Registration Systems 

Components 

ei 
Services 

o -1 

Solutions 

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 pS /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 

T1046D/06/en/11.09 
71106269 People for Process Automation 

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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Proline Promag 50W, 53W 
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Proline Promag 50W, 53W 

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. 

Ue=BLv 
Q=Av 
Ue Induced voltage 
B Magnetic induction (magnetic field) 
L Electrode spacing 
v Row velocity 
Q Volume flow 
A Pipe cross- section 
I Current strength 

A0007101 

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 ") 
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Proline Promag 50W, 53W 

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, R1= 5 kc2, 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, R; = 3 kQ2, 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 pA, 

temperature coefficient: typ. 0.005% o.r. / °C (o.r. = of reading) 
active: 4 to 20 mA, R1 <_ 150 4, max. 24 V DC, short -circuit -proof 
passive: 0/4 to 20 mA, R; < 150 S2, 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 pA 
active: 0/4 to 20 mA, RL < 700 Q (HART: RL >_ 250 S2) 

passive: 4 to 20 mA, operating voltage Vs: 18 to 30 V DC, R; z 150 S2 

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. l Os 

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 x analog Input, 1 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 

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 x analog input, 2 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 
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Proline Promag 50W, 53W 

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 pA 
active: 0/4 to 20 mA, RL < 700 S2 (HART: RL >_ 250 S2) 

passive: 4 to 20 mA, operating voltage Vs: 18 to 30 V DC, R; z 150 S2 

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 S2 

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 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 -> fi 8 

PROFIBUS PA interface 
Transmission technology (Physical Layer): IEC 61158 -2 (MBP), galvanically isolated 
Profil version 3.0 
Current consumption: II 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 

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 -> 2 8 
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Proline Promag 50W, 53W 

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 x Analog Input (execution time: 18 ms each) 
- 1 x PID (25 ms) 

- 1 x Digital Output (18 ms) 
- 1 x Signal Characterizer (20 ms) 

- 1 x Input Selector (20 ms) 

- 1 x Arithmetic (20 ms) 
- 1 x 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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Proline Promag 50W, 53W 

Power supply 

Electrical connection, 
measuring unit A 

- 27 
+ 26 

- 25 
+ 24 

- 23 
+ 22 

- 21 
+ 20 

N (L-) 2 
L1 (L+)1 

PROFIBUS PA* 
FOUNDATION Fieldbus* 

PA(-)/FF(-) 27 
PA(+)/FF(+) 26 

- 25 
+ 24 00 

OD 

N (L-) 2 
L1 (L+) 1 

PROFIBUS DP* 

A (RXDITXD-N) 27 
B (RxD/TxD-P) 26 

- 25 
+ 24 

- 23 
+ 22 

- 21 
+ 20 

f 
OD 
DO 

N (L-) 2 
L 1 (L+) 1 

e 
e 
e 

e 
e 
e 
e 

d 

b 

PROFIBUS DP ** 
MODBUS RS485 ** 

A (RxD/TxD-N) 27 
B (RxD/TxD-P) 26 

- 25 
+ 24 

- 23 
+ 22 

- 21 
+ 20 

DO 
DO 

N (L-) 2 
L1 (L+) 1 

Connecting the transmitter, cable cross - section max. 2.5 mm2 (14 AWC) 

A ViewA (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 VAC / 20 to 55 VAC / 16 to 62 V DC 

- Terminal No. 1: LI for AC, L+ for DC 
- Terminal No. 2: Nfor AC, L- for DC 

c Ground terminal for protective conductor 
d Signal cable: see "Electrical connection, terminal assignment" --> 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 FXAI93 (Fieldcheck, FieldCare) 
g Signal cable: see "Electrical connection, terminal assignment" D 8 

Cable for external termination (only for PROFIBUS DP with fixed assignment communication board): 

- Terminal No. 24: +5 V 

- Terminal No. 25: DCND 

A000]441 
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Proline Promag 50W, 53W 

Electrical connection, Terminal assignment, Promag 50 
terminal assignment 

Order variant :' 

20 ( +),/ 21 ( -) 

Terminal:No. 

221+) / 23. ( -) 

(inputs /outputs 

, 24 ( +) /'25 ( -) 

'';: ' . 

261+) / 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 -> g 7 

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:varianf ' 

20 ( +) / 21 ( -) 

Terminal 

j 22 ( +) / 23 ( -) 

No. (inputs /outputs) 

( 24 ( +) / 25 ( -) I 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***_***********5 - 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 F 7 
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Proline Promag 50W, 53W 

Electrical connection, 
remote version 

c 

N N Z 
(n W W U) (7 W Cn 

d 

6 36 

n.c. n.c. 

41 
VA IPA Pil 

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 

A0011722 

Supply voltage (power supply) 85 to 260 V AC, 45 to 65 Hz 
20 to 55 V AC, 45 to 65 Hz 

16to62VDC 

PROFIBUS PA and FOUNDATION Fieldbus 
Non -Ex: 9 to 32 V DC 

Ex i: 9 to 24 V DC 

Exd:9to32VDC 

Cable entry Power supply and signal cables (inputs/ outputs): 
Cable entry M20 x 1.5 (8 to 12 mm / 0.31 to 0.47 ") 

Sensor cable entry for armoured cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.631") 

Thread for cable entries, 1/2" NPT, G' /z "" 

Connecting cable for remote version: 
Cable entry M20 x 1.5 (8 to 12 mm / 0.31 to 0.47 ") 

Sensor cable entry for armoured cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 ") 

Thread for cable entries, 1/21" NPT, G' /i 

Remote version cable 
specifications 

Coil cable 
2 x 0.75 mm2 (18 AWG) PVC cable with common, braided copper shield (0 -7 mm / 0.28 ") 

Conductor resistance: < 37 S2 /km (< 0.011 wft) 
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 z 2026 V DC 

Signal cable 
3 x 0.38 mm2 (20 AWG) PVC cable with common, braided copper shield (0 -7 mm / 0.28 ") and individual 
shielded cores 
With empty pipe detection (EPD): 4 x 0.38 mm2 (20 AWG) PVC cable with common, 
braided copper shield (0 -7 mm / 0.28 ") and individual shielded cores 
Conductor resistance: < 50 S2 /km ('- 0.015 52/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) 
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Proline Promag 50W, 53W 

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. 1/2 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.) 
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Proline Promag 50W, 53W 

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 

Operating conditions 
_ 

P 

; ; , . .Potential equalization . 

When using the measuring device in a: 

Metal, grounded pipe 

Potential equalization takes place via the ground terminal of the 
transmitter. 

Note! 
hen installing in metal pipes, we recommend you connect the 
ground terminal of the transmitter housing with the piping. 

1+ 

®' - - I W ,II' 
A0011892 

Via the ground terminal of the transmitter 

Special situations 

Operating conditions . Potential equalizàfion 

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 inz) 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 z 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, 

I 
u. 

a$I ... ` "' 

1 1 ah , 
DN < 300 

_ L' 

terminal 
pipe 

DN ? 350 

/ °, 
Via the ground 

flanges of the 

_ 
iil'E 

A00I1803 

of the transmitter and the 

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. 

°rO 
u 

+ + - 
= ) 

( 
Q 

( 

Via the ground 
optionally available 

A0011805 

terminal of the transmitter and the 
ground disks 
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Praline Promag 50W, 53W 

`Operating conditions: Potential equalization 

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. 

O/ 
,- 

I I 

- - 

Potential equalization 

I Power 
2 Electrically 

AC01I806 

and cathodic protection 

supply isolation transformer 
isolated 
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Proline Promag 50W, 53W 

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 x DN 
Outlet run > 5 x DN 
Sensor and transmitter grounded. 
The sensor is centered in the pipe. 

Maximum measured error Promag 50: 
Current output: also typically ± 5 pA 
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 pA 
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. 

1 %] 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

0 1 

0.5 % 

0.2 % 

2 4 6 

n 

Max. measured error in % of reading 

on 

8 10 [m/s] 

1 i V 

n oo rai 
A0005571 

Repeatability Max. ±0.1% o.r. ± 0.5 mm /s (±0.1% o.r. ± 0.02 in /s) (os. = of reading) 
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Proline Promag 50W, 53W 

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. 

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 -> 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 -> 20, Section ''Shock and 
vibration resistance''. 

A001 1900 

Installation of pumps 
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Proline Promag 50W, 53W 

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. 

Installation with partially filled pipes 

AWI1001 

Down pipes 
Install a siphon or a vent valve downstream of the sensor in down pipes h z 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 
lightness of the measuring tube lining -) 2 21, Section "Pressure tightness ". 

AW11002 

Installation measures for vertical pipes 

I Vent valve 

2 Pipe siphon 
h Length of the down pipe 
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Proline Promag 50W, 53W 

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. 

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. 

Horizontal orientation 

1 EPD electrode for empty pipe detection 
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalization 
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Proline Promag 50W, 53W 

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 - 20, Section "Shock and vibration resistance ". 

A001 'GOO 

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. 
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Proline Promag 50W, 53W 

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 x DN 

Outlet run: z 2 x DN 

A0011005 

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. 

[mbar] 100 

__ ` 8 m/s 111111.1 "/-_ 
11/ 

11\ 
. 10 I 

`\ =__k. ---- - ___l `-% max.8° M 

III 11 111 Ilia D -- . 
1 111 

11111111111111111®1111= 111 
1 

d/D 05 06 07 08 09 

Pressure loss due to adapters 

A0011001 

18 Endress+Hauser 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 59 of 300



Proline Promag 50W, 53W 

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 µS /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). 

AOOI0774 

Permitted length of connecting cable for remote version 

Area marked in gray = permitted range; L = length of connecting cable in (ml ((ftJJ; fluid conductivity in (pS /cmJ 
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Proline Promag 50W, 53W 

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 
-> D 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 As per IEC /EN 61326 and NAMUR recommendation NE 21. 
(EMC) 
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Proline Promag 50W, 53W 

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 pS /cm for fluids generally 
>_ 20 pS /cm for demineralized water 

Note! 
In the remote version, the necessary minimum conductivity also depends on the cable length 
(-+ CI 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 
:. 

Nomirial diametër 
.. ... .. 

Limit values for abs. pressure [mbar] 
,.. 
.;' , 25,°C (77 °F)".: , ... ,. ..a 

... ... ....... ..."..,. . 

([psi]) .at fluid temperatures: _ 

50 
, 
°C (122 °F) " 

.[mm] [inch]' [mbar] [Psi] ' - [mbar] [psi] 

25 to 1200 1 to 48" 0 0 0 0 

Measuring tube lining: Hard rubber 

Nominal,,diaineter Limitvalues for abs. 

2'Ç,(77 °F) , 

pressure [mbar]'([psi]) ät,fluid`temperatirres: 

"50 °C (122 °F) 80 °C (176 °F) 

Imm] , [Inch] 
' [mbar ] [psi] _ In?barl. IPsil. [mbar] ,lPsi] 

.. 

50 to 2000 2 to 78" 0 0 0 0 0 0 
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Proline Promag 50W, 53W 

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), . 

Diáineter 

ImmJ (inch) 

Rëcommendéd flow , 

Min /max full scaleváluë' 
° 

(v,-70-,3 or 10 m/s) ' '' 

'Factory 

.: Full scale value , 

' Current output , 

(y 7,2 5 m/s) 

settings 

Pulse value .. 
- 

(- 2,pulses/s) 

-, Low,flòw_, - 

-0 Ö4 m/s) 

25 1" 9 to 300 dm3/min 75 dm3/min 0.50 dm3 1 dm3/min 

32 - 15 to 500 dm3/min 125 dm3/min 1.00 dm3 2 dm3/min 

40 11/2' 25 to 700 dm3/min 200 dm3/min 1.50 dm3 3 dm3/min 

50 2" 35 to 1100 dm3/min 300 dm3/min 2.50 dm3 5 dm3/min 

65 - 60 to 2000 dm3/min 500 dm3/min 5.00 dm3 8 dm3/min 

80 3" 90 to 3000 dm3/min 750 dm3/min 5.00 dm3 12 dm3/min 

100 4" 145 to 4700 dm3/min 1200 dm3/min 10.00 dm3 20 dm3/min 

125 - 220 to 7500 dm3/min 1850 dm3/min 15.00 dm3 30 dm3/min 

150 6" 20 to 600 m3/h 150 m3/h 0.025 m3 2.5 m3/h 

200 8" 35 to 1100 m3/h 300 m3/h 0.05 m3 5.0 m3/h 

250 10" 55 to 1700 m3/h 500 m3/h 0.05 m3 7.5 m3/h 

300 12" 80 to 2400 m3/h 750 m3/h 0.10 m3 10 m3/h 

350 14" 110 to 3300 m3/h 1000 m3/h 0.10 m3 15 m3/h 

375 15" 140 to 4200 m3/h 1200 m3/h 0.15 m3 20 m3/h 

400 16" 140 to 4200 m3/h 1200 m3/h 0.15 m3 20 m3/h 

450 18" 180 to 5400 m3/h 1500 m3/h 0.25 m3 25 m3/h 

500 20" 220 to 6600 m3/h 2000 m3/h 0.25 m3 30 m3/h 

600 24" 310 to 9600 m3/h 2500 m3/h 0.30 m3 40 m3/h 

700 28" 420 to 13500 m3/h 3500 m3/h 0.50 m3 50 m3/h 

- 30" 480 to 15000 m3/h 4000 m3/h 0.50 m3 60 m3/h 

800 32" 550 to 18000 m3/h 4500 m3/h 0.75 m3 75 m3/h 

900 36" 690 to 225Ò0 m3/h 6000 m3/h 0.75 m3 100 m3/h 

1000 40" 850 to 28000 m3/h 7000 m3/h 1.00 m3 125 ìn3/h 

- 42" 950 to 30000 m3/h 8000 m3/h 1.00 m3 125 m3/h 

1200 48" 1250 to 40000 m3/h 10000 m3/h 1.50 m3 150 m3/h 

- 54" 1550 to 50000 m3/h 13000 m3/h 1.50 m3 200 m3/h 

1400 - 1700 to 55000 m3/h 14000 m3/h 2.00 m3 225 m3/h 

- 60" 1950 to 60000 m3/h 16000 m3/h 2.00 m3 250 m3/h 

1600 - 2200 to 70000 m3/h 18000 m3/h 2.50 m3 300 m3/h 

- 66" 2500 to 80000 m3/h 20500 m3/h 2.50 m3 325 m3/h 

1800 72" 2800 to 90000 m3/h 23000 m3/h 3.00 m3 350 m3/h 

- 78" 3300 to 100000 m3/h 28500 m3/h 3.50 m3 450 m3/h 

2000 - 3400 to 110000 m3/h 28500 m3/h 3.50 m3 450 m3/h 
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Proline Promag 50W, 53W 

Flow characterìsticva1ues. (USa fits) " 

Diameter 

[inch] 

. 

' 

[mm] 

Recommended rate, 

Min ' 
.. 

Mm /max" full seste valuë' ' 

(v -- 0 3 or 10 m /s), 

-' Full scale value ' 

Cùrrent output 
(v -2 5 m /s) ' 

Factory.' settings 

Pul'sevalue 
.. 

(- 2pulses /s), 

Low flow... 
. 

:...(v - 0.04 m /s) 

I" 25 2.5 to 80 gal /min 18 gal /min 0.20 gal 0.25 gal /min 

- 32 4 to 130 gaVmin 30 gal /min 0.20 gal 0.50 gal /min 

11/2" 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 

- 65 16 to 500 gaVmin 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 gaVmin 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 MgaVmin 

- 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 MgaVmin 

- 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 MgaVmin 0.0008 Mgal 2.6 MgaVmin 

78" - 18 to 650 Mgal /min 175 Mgal /min 0.001 Mgal 3.0 MgaVmin 

- 2000 20 to 700 Mgal /min 175 Mgal /min 0.001 Mgal 3.0 Mgal /min 

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 
(-4 M---- 18, Section "Adapters "). 
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Proline Promag 50W, 53W 

Mechanical construction 

Design, dimensions Transmitter remote version, wall-mount housing (non Ex -zone and II3G /Zone 2) 

A0001150 

Dimensions (SI units) 

E°. F:: G._. . . H J:::;;: 

215 250 90.5 159.5 135 90 45 > 50 81 
. .. . . 

N.. 
53 95 53 102 81.5 11.5 192 8 x M5 20 

..,.. . 
. 

All dimensions in ]mm] 

Dimensions (US units) 

H.. 1..., 

8.46 9.84 3.56 6.27 5.31 3.54 1.77 > 1.97 3.18 
....; .. ... . : . 

K 
" 

. 

N 
.. n .. 

..... . 

G 
. . 

.R : S 

2.08 3.74 2.08 4.01 3.20 0.45 7.55 8 x M5 0.79 

All dimensions in ]inch] 
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Transmitter remote version, connection housing (II2GD /Zone 1) 

A0002128 

Dimensions (SI units) 
: . . 

... . .. . 

: .:,.. ,.., 

265 242 240 217 206 186 178 (Má) 100 130 100 144 170 355 

All dimensions in Imml 

Dimensions (US units) 

A A*,: B B*. 
. 

D:`:. :..,.E OF.. G. H:. J`. 
,. K.. . 

L M° 

10.4 9.53 9.45 8.54 8.11 7.32 7.01 3.94 5.12 3.94 5.67 6.69 14.0 

All dimensions in [inch] 
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Proline Promag 50W, 53W 

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 

A0001172 
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Compact version DN < 300 (12 ") 

A0005421 

Dimensions (SI units) 

DN 

EN (DIN) /JIS / AS z! 
. .. 

L I) 

: :. 
, 

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 

I) 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 

ANSI 

LU 

1" 7.87 

8.94 8.15 7.36 6.61 6.30 

13.4 10.1 3.31 3.70 4.72 

11/2" 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 

'i The length is regardless of the pressure rating selected. Fitting length to DVGW. 
All dimensions in [inch] 

28 Endress+Hauser 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 69 of 300



Proline Promag 50W, 53W 

Compact version DN z 350 (14 ") 

A0005424 

Dimensions (SI units) 

DN 

EN (DIN) L AS ?L . 

E i1.;.. A.,.. A* ' g 
.' ,' 

H ; 

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 

') 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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Proline Promag 50W, 53W 

Dimensions (US units) 

ANSI / AWWA 2) 

L1 
I 

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 

' i The length is regardless of the pressure rating selected. Fitting length to DVGW. 
2) Flanges < 24" only to ANSI available, z 28" only to AWWA available. 
All dimensions in (inch] 
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Proline Promag 50W, 53W 

Sensor, remote version DN 5 300 (12 ") 

Aoo12402 

Dimensions (SI units) 

DN , 

EN (DIN)=/ JIS / As 2i 

í° 
,L1) 

1,! 

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 I 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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Proline Promag 50W, 53W 

Dimensions (US units) 

DN 

^,A 
, 

NSI 
, 

L' . .p: B ' C: D E : F. 
. . G . 

1" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70 

11/2" 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 

' I The length is regardless of the pressure rating selected. Fitting length to DVGW. 

All dimensions in cinch] 
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Proline Promag 50W, 53W 

Sensor, remote version DN z 350 (14 ") 

AOOOß20 

Dimensions (SI units) 

DN 

. EN.(DIN) I AS 2) 

L0 A B C D E , F 

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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Proline Promag 50W, 53W 

Dimensions (US units) 

DN._.. 

ANSI / AWWA 2) 

.,L ij, g,, 
. .. B ,, C, - D ' ?," E , F . " -G. ` H ] 

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 

i i 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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Proline Promag 5OW, 53W 

Ground disk for flange connections 

AOCK)32z 

Dimensions (SI units) 

DiV'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 

4503J 439 538 583 417 

500 3) 493 592 650 460 

600 3) 593 693 766 522 

I) Ground disks can be used for all flange standards /pressure ratings that can be delivered, except for DN z 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] 
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Proline Promag 50W, 53W 

Dimensions (US units) 

;.' DN0 

ANSÌ 

:.;. 
:, 

.,.. 

B' C, 
.. 

1" 1.02 2.44 3.05 3.44 

0.26 

0.08 

11/2" 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 

I) Ground disks can be used for all flange standards /pressure ratings. 

All dimensions in [inch] 
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Proline Promag 50W, 53W 

Weight Weight in SI units 

Weight da in 
4; 

Nomina" l: 
diameter,- 

]mm] jinch] 

kg 

°::.. Compactwersion 

EN (DIN) / JIS$ A . 

, 

ANSI / 
AWWA 

, 

EN (DIN) / 
Aw ' 

en 

Remote version 

Sensor 

JIS ,: 

(,without cable) 

ANSI / 
AVA 

Transmitter 

Wall-mount 
housing 

25 1" 

ó 
á 

7.3 

x 0 

7.3 

C.) 

7.3 

°v 

az. 

5.3 

0 - 

5.3 

ó 

5.3 

6.0 

32 - 8.0 7.3 - 6.0 5.3 - 
40 11/2' 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 - 

z a 

12 11.1 - 

o 
z 

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" 

z 

45 41.9 45 
0 
z 

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" 

,o z a 

105 175 

No 

z a 

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 . I 

0 

V 

400 302 

GJ 

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 - 
il 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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Proline Promag 50W, 53W 

Weight in US units (only ANSI / AWWA) 

Weight data 

'Nöminaldiameter. 

¡mmi,` 
. 

in lbs:. . 

.;, 
r 

[inch] 

. 

Compact version.' 

.` ANSI, /AWWA 

. Remoteversion .(wIthoutcable).'. 

Sensor ^ 

ANSI / AWWA 

! Transmitter 

Wall-mount housing : 

25 1" 

U 

16.1 

ó 

V 

11.7 

13.2 

40 1'/i' 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" 

0 i 

882.0 

ca 

c 

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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Proline Promag 50W, 53W 

Measuring tube specifications Diameter 

(min] 
.... ..... 

` 

'inch]:, 
.. 

,EN (DIN) 

.., (bar] ` ... .. 

,,; ; 

AS 2129 

- 
. . . . 

: Pressure 

AS 4087' 

. - ...- .. ... .. " 

rating ; 

ï ANSE 

, llbs] 
,. 

; 

AWWA 

, 

. 

` 

JIS 

. 
. 

Hard 

.(mm] 
- 

Internal 

rubber 

(ïnch] 

diameter 

Polyurethane 

(mm] 
n 

(inch' ; 

25 l" PN 40 - - Cl. 150 - 20 K - - 24 0.94 

32 - PN 40 - - - - 20 K - - 32 1.26 

40 1W 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 - - 

Endress+Hauser 39 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 80 of 300



Proline Promag 50W, 53W 

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 781: 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 z 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 s 300 (12 "): with Al/Zn protective coating; DN z 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 z 350 (14 ") with protective lacquering) 
- AS 2129 

- DN 150 to 300, 600 (6 to 12 ", 241: A105 or RSt37 -2 (S235JRG2) 

- DN 50, 80, 100, 350, 400, 500 (2 ", 3 ", 4 ", 14 ", 16 ", 201: 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 (-* C321). 

Flange connection to EN 1092 -1 (DIN 2501) 
Material: RSt37 -2 (S235JRG2) / C22 / Fe 410W B 

[psi] [bar] 

600 - 40 

500 - 35 

30 
400 - 

25 

300 - 20 

200 - 15 

10 
100 - 

5 

0- 0 

-60 

PN40 

PN 25 

PN 16 

PN10 

PN 6 

-40 -20 0 20 40 60 80 100 120 140 160 180 

-40 0 100 200 300 360 

[`C] 

[OF] 

A0005594 
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Proline Promag 50W, 53W 

Flange connection to EN 1092 -1 (DIN 2501) 
Material: 316L / 1.4571 

[psi] 

600 

500 - 

400 

300 

200 

100 - 

o 

[bar] 

40 

35 

30 

25 

20 

15 

10 

5 

0 

PN 46 

PN 25 

PN 16 

PN 10 II 
PN 6 

IMF 

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 
I 

-40 0 100 200 
I 

300 360 

°c] 

[ °Fl 

A000530e 

Flange connection to ANSI B16.5 
Material: A 105 

[psi] [bar] 

900 _ 60 
800 - 
700 - 50 

600 _ 40 
500 - 
400 - 30 

300 _ 20 
200 - 

10 
100 - 

0- 0 

Class300 IllaN¡EISIIIRI.I. E !_ MI :::::::::::::::::L::::::: 
-40 -20 0 20 40 60 80 100 120 140 160 180 [ °C] 

I I I I I I I I i i 1 I 1 i 1 I l i l l l 

-40 0 100 200 300 360 [ °F] 

A0003136 

Flange connection to ANSI B16.5 
Material: F316L 

[psi] [bar] 

900 - 60 
800 - 
700 - 50 

600 = 40 
500 - 

00 - 30 

300 - 20 
200 - 

10 
100 - 

0- 

MMIMMMEMMEMMIMMIMMIMIMMIIMMMIM 

Class300 MMTI Mi:ZI!! M 
Class150 E¡¡6111:M!!MO 

IMMIMMEMMEMMMIMMIMMIMMIMIIMMIIIM 

-40 -20 0 20 40 60 80 100 120 140 160 180 [°C] 

-40 0 100 200 300 360 [°F] 

A0005307 
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Proline Promag 50W, 53W 

Flange connection to AWWA C 207, Class D 

Material: 1.0425 

[bar] [psi] 

159,5 

145 

130,5 

116 

101,5 

11 IIIMMEMMEMMEMMEMMINUMNIMM 
mminimmimma!MM EMME M EMIIMM M E 10 EMME MMMMIWZ M 

8 M MM M M MM M E MM M M M MME EM ME E M EE E 
o o 

-60 -40 -20 0 20 40 60 80 100 120 140 160 [CC] 

A0005592 

Flange connection to JIS B2220 
Material: RSt37 -2 (S235JRG2) / HII / 1.0425 / 316L 

[psi] [bar] 

30 
400 - 

300 - 

200 - 

100 - 

0- 

20 

10 

MMMMMME M MM MEE MM M uuMMM M EMME ' M M M MEA MM 
MM MMME 

-40 -20 0 20 40 60 80 100 120 140 160 180 [OC] 

-40 0 100 200 300 360 [°F] 

A0003228 

Flange connection to AS 2129 Table E or AS 4087 PN 16 
Material: A105 / RSt37 -2 (S235JRG2) / St44 -2 (S275JR) 

[psi] [bar] 

MO- 

200- 

100 - 

0- 

20 

15 

10 

5 

EMMEMMM MMMMM ., 
ME MMMii MiM EMMMMEMMEMMM EEMMMMM EM EMMM 

-40 -20 0 20 40 60 80 100 120 140 160 [ °C] 

[°F] 

I 

-40 

I I I 

0 

I I I 

100 

I I I I I 

200 300 

A0005595 
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Proline Promag 50W, 53W 

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 (241 PN 16 exclusively to EN 1092 -1) 
ANSI B16.5 
AWWA C 207, Class D 

PIS B2220 
AS 2129 Table E 

AS 4087 PN 16 

Surface roughness Elektroden 
- 1.4435, Alloy C -22, tantal: < 0.3 to 0.5 pm ( -< 11.8 to 19.7 pin) 

(all data refer to parts in contact with medium) 
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Proline Promag 50W, 53W 

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 (0, O, O) 
Quick Setup menus for straightforward commissioning 

Promag 53: 
Local operation via three keys (0, 111,111) 

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- 582.01 
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 (BA051 D/06 and BA052D/06) 

Operating Instructions Promag Promag 53 MODBUS RS485 (BA 117D/06 and BA 118D/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 

FOUNDATIONTM Fieldbus 
Registered trademark of the Fieldbus Foundation, Austin, USA 

MODBUS® 

Registered trademark of the MODBUS Organisation 

HistoROMTM, S -DAT®, T- DATTM, F- CHIP ®, FieldCare ®, Fieldcheck ®, FieldXpertTM, 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 

T1046D/06/en/11.09 
71106269 
FM+SGML6.0 ProMoDo 

Endress+Hauser 
People for Process Automation 
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Safety 
VLT®AQUA Drive 
Operating Instructions 

Safety 

Safety 

AWARNING 
HIGH VOLTAGE! 
Frequency converters contain high voltage when 
connected to AC mains input power. Installation, start up, 

and maintenance should be performed by qualified 
personnel only. Failure to perform installation, start up, and 

maintenance by qualified personnel could result In death 
or serious injury. 

High Voltage 
Frequency converters are connected to hazardous mains 

voltages. Extreme care should be taken to protect against 

shock. Only trained personnel familiar with electronic 

equipment should install, start, or maintain this equipment. 

AWARNING 
UNINTENDED STARTI 
When the frequency converter is connected to AC mains, 

the motor may start at any time. The frequency converter, 
motor, and any driven equipment must be in operational 
readiness. Failure to be in operational readiness when the 
frequency converter is connected to AC mains could result 

in death, serious injury, equipment, or property damage. 

Unintended Start 
When the frequency converter is connected to the AC 

mains, the motor may be started by means of an external 

switch, a serial bus command, an input reference signal, or 

a cleared fault condition. Use appropriate cautions to 
guard against an unintended start. 

AWARNING 
DISCHARGE TIME! 
Frequency converters contain DC -link capacitors that can 

remain charged even when the frequency converter is not 
powered. To avoid electrical hazards, disconnect AC mains, 

any permanent magnet type motors, and any remote DC- 

link power supplies, including battery backups, UPS and 
DC -link connections to other frequency converters. Wait for 
the capacitors to fully discharge before performing any 

service or repair work. The amount of wait time is listed in 

the Discharge Time table. Failure to wait the specified time 
after power has been removed before doing service or 
repair could result In death or serious injury. 

Voltage [V] Minimum Waiting Time (Minutes) 

4 7 15 

200 -240 0.25 -3.7 kW 5.5 -45 kW 

380 -480 0.37 -7.5 kW 11 -90 kW 

525 -600 0.75 -7.5 kW 11 -90 kW 

525 -690 1.1 -7.5 kW 11 -90 kW 

High voltage may be present even when the warning LED 

display lights are off. 

Discharge Time 

Symbols 

The following symbols are used in this manual. 

[AWARNING 
Indicates a potentially hazardous situation which could 
result in death or serious injury. 

ACAUTION 
Indicates a potentially hazardous situation which can result 

in minor or moderate injury. It can also be used to alert 

against unsafe practices. 

CAUTION 
Indicates a situation that could result In equipment or 
property- damage -only accidents. 

NOTE 
Indicates highlighted information to regard with attention 
to avoid mistakes or operate equipment at less than 
optimal performance. 

Approvals 

NOTE 
Imposed limitations on the output frequency 
(due to export control regulations): 
From software version 1.99 the output frequency of the 
frequency converter is limited to 590 Hz. Software versions 

1x.xx also limit the maximum output frequency to 590 Hz, 

but these versions cannot be flashed, i.e. neither 
downgraded nor upgraded. 
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1 Introduction 

18 

Illustration 1.1 Exploded View A Size 

1 LCP 10 Motor output terminals 96 (U), 97 (V), 98 (W) 

2 R5 -485 serial bus connector ( +68, -69) 11 Relay 2 (01, 02, 03) 

3 Analog I/O connector 12 Relay 1 (04, 05, 06) 

4 LCP input plug 13 Brake ( -81, +82) and load sharing ( -88, +89) terminals 

5 Analog switches (A53), (A54) 14 Mains input terminals 91 (L1), 92 (L2), 93 (L3) 

6 Cable strain relief /PE ground 15 USB connector 

7 Decoupling plate 16 Serial bus terminal switch 

8 Grounding clamp (PE) 17 Digital I/O and 24 V power supply 

9 Shielded cable grounding clamp and strain relief 18 Control cable cover plate 

Table 1.1 Legend to Illustration 1.1 
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Illustration 1.2 Exploded View B and C Sizes 

1 LCP 11 Relay 2 (04, 05, 06) 

2 Cover 12 Lifting ring 

3 RS -485 serial bus connector 13 Mounting slot 

4 Digital I/O and 24 V power supply 14 Grounding clamp (PE) 

5 Analog I/O connector 15 Cable strain relief / PE ground 

6 Cable strain relief /PE ground 16 Brake terminal ( -81, +82) 

7 USB connector 17 Load sharing terminal (DC bus) ( -88, +89) 

8 Serial bus terminal switch 18 Motor output terminals 96 (U), 97 (V), 98 (W) 

9 Analog switches (A53), (A54) 19 Mains input terminals 91 (L1), 92 (L2), 93 (L3) 

10 Relay 1 (01, 02, 03) 

Tab e 1.2 Legend to Illustration 1.2 
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Introduction VLT® AQUA Drive 
Operating Instructions 

1.1 Purpose of the Manual 

This manual is intended to provide detailed information for 
the installation and of the frequency converter. 2 Instal- 

lation provides requirements for mechanical and electrical 

installation, including input, motor, control and serial 

communications wiring, and control terminal functions. 
3 Start Up and Functional Testing provides detailed 
procedures for start up, basic operational programming, 

and functional testing. The remaining chapters provide 
supplementary details. These include user interface, 

detailed programming, application examples, start-up 
troubleshooting, and specifications. 

1.2 Additional Resources 

Other resources are available to understand advanced 
frequency converter functions and programming. 

The VLT® Programming Guide provides greater 
detail on working with parameters and many 

application examples. 

The VLT2P Design Guide is intended to provide 
detailed capabilities and functionality to design 

motor control systems. 

Supplemental publications and manuals are 

available from Danfoss. 

See www.danfoss.com /BusinessAreas /DrivesSo- 

1 utions /DocumentationsNLT +Technical 

+Documentation.htm for listings. 

Optional equipment is available that may change 

some of the procedures described. Reference the 
instructions supplied with those options for 
specific requirements. Contact the local Danfoss 

supplier or visit the Danfoss website: 
www.danfoss.com/BusinessAreas/DrivesSolutions/ 

DocumentationsNLT +Technical +Documen - 

tation.htm, for downloads or additional 
information. 

1.3 Product Overview 

A frequency converter is an electronic motor controller 
that converts AC mains input into a variable AC waveform 
output. The frequency and voltage of the output are 

regulated to control the motor speed or torque. The 

frequency converter can vary the speed of the motor in 

response to system feedback, such as changing 
temperature or pressure for controlling fan, compressor, or 

pump motors. The frequency converter can also regulate 
the motor by responding to remote commands from 
external controllers. 

In addition, the frequency converter monitors the system 

and motor status, issues warnings or alarms for fault 

conditions, starts and stops the motor, optimizes energy 

efficiency, and offers many more control, monitoring, and 

efficiency functions. Operation and monitoring functions 
are available as status indications to an outside control 

system or serial communication network. 

For single phase frequency converters (S2 and 54) installed 

in the EU the following applies: 

Single phase frequency converters (S2 and 54) with an 

input current less than 16 A and an input of more than 1 

kW are intended for use as professional equipment in 

trades, professions, or industries. Designated application 

areas are: 

Public pools, public water supplies, agriculture, 
commercial buildings and industries. 

They are not intended for general public use or use in 

residential areas. All other single phase frequency 
converters are only intended for use in private low- voltage 

systems interfacing with public supply only at a medium or 

high voltage level. Operators of private systems must 

ensure that the EMC environment complies with IEC 

610000 -3 -6 and /or the contractual agreements. 

1.4 Internal Components Functions 

Illustration 1.3 is a block diagram of the frequency 

converter's internal components. See Table 1.3 for their 
functions. 

2 3 6 
4 

ME 

5 

8 

7 

J 

Illustration 13 Frequency Converter Block Diagram 

Area Title Functions 

1 Mains input Three -phase AC mains power 

supply to the frequency 

converter 

2 Rectifier The rectifier bridge converts 

the AC input to DC current to 

supply inverter power 

3 DC bus Intermediate DC -bus circuit 

handles the DC current 
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Area Title Functions 

4 DC reactors Filter the intermediate DC 

circuit voltage 

Prove line transient protection 

Reduce RMS current 

Raise the power factor 

reflected back to the line 

Reduce harmonics on the AC 

input 

5 Capacitor bank Stores the DC power 

Provides ride -through 

protection for short power 

losses 

6 Inverter Converts the DC into a 

controlled PWM AC waveform 

for a controlled variable 

output to the motor 

Area Title Functions 

7 Output to motor Regulated three -phase output 

power to the motor 

8 Control circuitry Input power, internal 

processing, output, and motor 

current are monitored to 

provide efficient operation 

and control 

User interface and external 

commands are monitored and 

performed 

Status output and control can 

be provided 

Table 1.3 Legend to Illustration 1.3 

1.5 Frame Sizes and Power Ratings 

References to frames sizes used in this manual are defined in Table 1.4. 

Frame Size NW] 

Volts 1Vi A2 A3 A4 A5 B1 B2 B3 B4 Cl C2 O C4 

200-240 0.25-2.2 3.0-3.7 0.25-2.2 0.25-3.7 5.5-11 15 5.5-11 15-18.5 18.5-30 37-45 22-30 37-45 

380-480 0.37-4.0 5.5-7.5 0.37-4.0 0.37-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 

525-600 n/a 0.75-7.5 n/a 0.75-7.5 11-18.5 22-30 11-18.5 22-37 37-55 75-90 45-55 75-90 

525-690 n/a 1.1-7.5 n/a n/a n/a 11-30 n/a n/a n/a 37-90 45-55 n/a 

Single phase 

200-240 n/a 1.1 n/a 1.1 1.5-5.5 7.5 n/a n/a 15 22 n/a n/a 

380-480 n/a n/a n/a n/a 7.5 11 n/a n/a 18.5 37 n/a n/a 

Table 1.4 Frames Sizes and Power Ratings 

1.6 Safe Stop 

The frequency converter can perform the safety function 

Safe Torque Off (STO, as defined by EN IEC 61800 -5 -21) and 

Stop Category 0 (as defined in EN 60204 -12). 

Danfoss has named this functionality Safe Stop. Before 

integration and use of Safe Stop in an installation, perform 
a thorough risk analysis to determine whether the Safe 

Stop functionality and safety levels are appropriate and 

sufficient. Safe Stop is designed and approved suitable for 

the requirements of: 

Safety Category 3 according to EN ISO 13849 -1 

Performance Level "d" according to EN ISO 

13849- 1:2008 

SIL 2 Capability according to IEC 61508 and EN 

61800 -5 -2 

SILCL 2 according to EN 62061 

1) Refer to EN IEC 61800 -5 -2 for details of Safe torque off 
(STO) function. 

2) Refer to EN IEC 60204 -1 for details of stop category 0 

and 1. 

Activation and Termination of Safe Stop 

The Safe Stop (STO) function is activated by removing the 

voltage at Terminal 37 of the Safe Inverter. By connecting 
the Safe Inverter to external safety devices providing a safe 

delay, an installation for a safe Stop Category 1 can be 

obtained. The Safe Stop function can be used for 
asynchronous, synchronous, and permanent magnet 
motors. 

AWARNING 
After Installation of Safe Stop (STO), a commissioning test 

as specified in 1.6.2 Safe Stop Commissioning Test must be 

performed. A passed commissioning test is mandatory 
after first installation and after each change to the safety 

Installation. 

Safe Stop Technical Data 

The following values are associated to the different types 
of safety levels: 
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Reaction time for T37 

- Maximum reaction time: 20 ms 

Reaction time = delay between de- energizing the STO 

input and switching off the frequency converter output 
bridge. 

Data for EN ISO 13849 -1 

Performance Level "d" 

MTTFd (Mean Time To Dangerous Failure): 14000 

years 

DC (Diagnostic Coverage): 90% 

Category 3 

Lifetime 20 years 

Data for EN IEC 62061, EN IEC 61508, EN IEC 61800 -5 -2 

- SIL 2 Capability, SILCL 2 

PFH (Probability of Dangerous failure per 

Hour) =1 E -10 /h 

SFF (Safe Failure Fraction) >99% 

HFT (Hardware Fault Tolerance) =0 (1001 

architecture) 

Lifetime 20 years 

Data for EN IEC 61508 low demand 
PFDavg for one year proof test: 1E-10 

PFDavg for three year proof test: 1E-10 

- PFDavg for five year proof test: 1E -10 

No maintenance of the STO functionality is needed. 

Security measures have to be taken by the user e.g. instal- 

lation in a closed cabinet that is only accessible for skilled 

personnel. 

SISTEMA Data 

Functional safety data is available via a data library for use 

with the SISTEMA calculation tool from the IFA (Institute 
for Occupational Safety and Health of the German Social 

Accident Insurance), and data for manual calculation. The 

library is permanently completed and extended. 

1.6.1 Terminal 37 Safe Stop Function 

The frequency converter is available with safe stop 

functionality via control terminal 37. Safe stop disables the 
control voltage of the power semiconductors of the 

frequency converter output stage. This in turn prevents 
generating the voltage required to rotate the motor. When 

the Safe Stop (T37) is activated, the frequency converter 
issues an alarm, trips the unit, and coasts the motor to a 

stop. Manual restart is required. The safe stop function can 

be used as an emergency stop for the frequency converter. 
In normal operating mode when safe stop is not required, 
use the regular stop function instead. When automatic 

restart is used, ensure the requirements of ISO 12100 -2 

paragraph 5.3.2.5 are fulfilled. 

Liability Conditions 
It is the responsibility of the user to ensure that qualified 

personnel installs and operates the safe stop function: 

Read and understand the safety regulations 

concerning health and safety /accident prevention 

Understand the generic and safety guidelines 
given in this description and the extended 
description in the relevant Design Guide 

Have a good knowledge of the generic and safety 

standards applicable to the specific application 

User is defined as: integrator, operator, service technician, 
maintenance technician. 

Standards 

Use of safe stop on terminal 37 requires that the user 

satisfies all provisions for safety including relevant laws, 

regulations and guidelines. The optional safe stop function 
complies with the following standards. 

IEC 60204 -1: 2005 category 0 - uncontrolled stop 

IEC 61508: 1998 SIL2 

IEC 61800 -5 -2: 2007 - safe torque off (STO) 

function 

IEC 62061: 2005 SIL CL2 

ISO 13849 -1: 2006 Category 3 PL d 

ISO 14118: 2000 (EN 1037) - prevention of 

unexpected startup 

The information and instructions of the instruction manual 

are not sufficient for a proper and safe use of the safe stop 
functionality. The related information and instructions of 
the relevant Design Guide must be followed. 

Protective Measures 

Qualified and skilled personnel are required for 
installation and commissioning of safety 

engineering systems 

The unit must be installed in an IP54 cabinet or 

in an equivalent environment. In special 

applications a higher IP degree is required 

The cable between terminal 37 and the external 

safety device must be short circuit protected 

according to ISO 13849 -2 table D.4 

When external forces influence the motor axis (for 

example, suspended loads), additional measures 

are required (for example, a safety holding brake) 

to eliminate potential hazards 
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Safe Stop Installation and Set -Up 

IAWARNING 
SAFE STOP FUNCTION! 
The safe stop function does NOT isolate mains voltage to 
the frequency converter or auxiliary circuits. Perform work 
on electrical parts of the frequency converter or the motor 
only after isolating the mains voltage supply and waiting 
the length of time specified in Table 1.1. Failure to isolate 
the mains voltage supply from the unit and waiting the 
time specified could result in death or serious injury. 

It is not recommended to stop the frequency 

converter by using the Safe Torque Off function. 
If a running frequency converter is stopped by 

using the function, the unit trips and stops by 

coasting. If unacceptable or dangerous, use 

another stopping mode to stop the frequency 
converter and machinery, before using this 
function. Depending on the application, a 

mechanical brake can be required. 

For synchronous and permanent magnet motor 
frequency converters, in a multiple IGBT power 
semiconductor failure: In spite of the activation of 
the Safe Torque Off function, the system can 

produce an alignment torque which maximally 
rotates the motor shaft by 180 /p degrees. p 

denotes the pole pair number. 

This function is suitable for performing 

mechanical work on the system or affected area 

of a machine only. It does not provide electrical 

safety. Do not use this function as a control for 

starting and /or stopping the frequency converter. 

Follow these steps to perform a safe installation of the 
frequency converter: 

1. Remove the jumper wire between control 
terminals 37 and 12 or 13. Cutting or breaking 

the jumper is not sufficient to avoid short- 

circuiting. (See jumper on Illustration 1.4.) 

2. Connect an external Safety monitoring relay via a 

NO safety function to terminal 37 (safe stop) and 

either terminal 12 or 13 (24 V DC). Follow the 
instruction for the safety device. The Safety 

monitoring relay must comply with Category 

3 /PL "d" (ISO 13849 -1) or SIL 2 (EN 62061). 

Illustration 1.4 Jumper between Terminal 12/13 (24 V) and 37 

5 \4 

Illustration 15 Installation to Achieve a Stopping Category 0 (EN 

60204 -1) with Cat. 3 /PL 'd' (ISO 13849 -1) or SIL 2 (EN 62061). 

1 Frequency converter 

2 [Reset] key 

3 Safety relay (cat. 3, PL d or SIL2 

4 Emergency stop button 

5 Short- circuit protected cable (if not inside installation IP54 

cabinet) 

Table 15 Legend to Illustration IS 

Safe Stop Commissioning Test 

After installation and before first operation, perform a 

commissioning test of the installation using safe stop. 
Moreover, perform the test after each modification of the 

installation. 
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AWARNING 
Safe Stop activation (that is removal of 24 V DC voltage 

supply to terminal 37) does not provide electrical safety. 

The Safe Stop function itself is therefore not sufficient to 
implement the Emergency-Off function as defined by EN 

60204-1. Emergency -Off requires measures of electrical 

isolation, for example, by switching off mains via an 

additional contactor. 

1. Activate the Safe Stop function by removing the 

24 V DC voltage supply to the terminal 37. 

2. After activation of Safe Stop (that is, after the 
response time), the frequency converter coasts 

(stops creating a rotational field in the motor). 
The response time is typically less than 10 ms. 

The frequency converter is guaranteed not to restart 

creation of a rotational field by an internal fault (in 

accordance with Cat. 3 PL d acc. EN ISO 13849 -1 and SIL 2 

acc. EN 62061). After activation of Safe Stop, the display 

shows the text "Safe Stop activated ". The associated help 

text says, "Safe Stop has been activated ". This means that 
the Safe Stop has been activated, or that normal operation 
has not been resumed yet after Safe Stop activation. 

NOTE 
The requirements of Cat. 3 /PL "d" (ISO 13849 -1) are only 
fulfilled while 24 V DC supply to terminal 37 is kept 
removed or low by a safety device which itself fulfills Cat. 

3 PL (ISO 13849 -1). If external forces act on the motor, 
it must not operate without additional measures for fall 

protection. External forces can arise for example, In the 

event of vertical axis (suspended loads) where an 

unwanted movement, for example caused by gravity, could 
cause a hazard. Fall protection measures can be additional 
mechanical brakes. 

By default the Safe Stop function is set to an Unintended 
Restart Prevention behaviour. Therefore, to resume 

operation after activation of Safe Stop, 

1. reapply 24 V DC voltage to terminal 37 (text Safe 

Stop activated is still displayed) 

2. create a reset signal (via bus, Digital I /O, or 

[Reset] key. 

The Safe Stop function can be set to an Automatic Restart 

behaviour. Set the value of 5 -19 Terminal 37 Digital Input 
from default value [1] to value [3]. 

Automatic Restart means that Safe Stop is terminated, and 

normal operation is resumed, as soon as the 24 V DC are 

applied to Terminal 37. No Reset signal is required. 

AWARNING 
Automatic Restart Behaviour is permitted in one of the two 
situations: 

1. The Unintended Restart Prevention is 

implemented by other parts of the Safe Stop 

installation. 

2. A presence in the dangerous zone can be 

physically excluded when Safe Stop is not 
activated. In particular, paragraph 5.3.25 of ISO 

12100 -2 2003 must be observed 

1.6.2 Safe Stop Commissioning Test 

After installation and before first operation, perform a 

commissioning test of an installation or application, using 

Safe Stop. 

Perform the test again after each modification of the 
installation or application involving the Safe Stop. 

NOTE 
A passed commissioning test is mandatory after first instal- 
lation and after each change to the safety installation. 

The commissioning test (select one of cases 1 or 2 as 

applicable): 

Case 1: Restart prevention for Safe Stop is required (that is 

Safe Stop only where 5 -19 Terminal 37 Digital Input Is set 

to default value [1], or combined Safe Stop and MCB 112 

where 5 -19 Terminal 37 Digital Input is set to 161 PTC 1 & 

Relay A or (91 PTC 1 & Relay W /A): 
1.1 Remove the 24 V DC voltage supply to 
terminal 37 using the interrupt device while the 
frequency converter drives the motor (that is 

mains supply is not interrupted). The test step is 

passed when 

the motor reacts with a coast, and 

the mechanical brake is activated (if 

connected) 

the alarm "Safe Stop [A68]" is displayed 

in the LCP, if mounted 

1.2 Send Reset signal (via Bus, Digital I /O, or 

[Reset] key). The test step is passed if the motor 
remains in the Safe Stop state, and the 
mechanical brake (if connected) remains 

activated. 

1.3 Reapply 24 V DC to terminal 37. The test step 
is passed if the motor remains in the coasted 

state, and the mechanical brake (if connected) 
remains activated. 
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1.4 Send Reset signal (via Bus, Digital I/0, or 

[Reset] key). The test step is passed when the 
motor becomes operational again. 

The commissioning test is passed if all four test steps 1.1, 

1.2, 1.3 and 1.4 are passed. 

Case 2: Automatic Restart of Safe Stop is wanted and 
allowed (that is, Safe Stop only where 5 -19 Terminal 37 
Digital input is set to [3], or combined Safe Stop and MCB 

112 where 5 -19 Terminal 37 Digital Input is set to (7f PTC 1 

& Relay W or 181 PTC 1 & Relay NW): 
2.1 Remove the 24 V DC voltage supply to 
terminal 37 by the interrupt device while the 
frequency converter drives the motor (that is 

mains supply is not interrupted). The test step is 

passed when 

the motor reacts with a coast, and 

the mechanical brake is activated (if 
connected) 

the alarm "Safe Stop [A68]" is displayed 
in the LCP, if mounted 

2.2 Reapply 24 V DC to terminal 37. 

The test step is passed if the motor becomes operational 
again. The commissioning test is passed if both test steps 

2.1 and 2.2 are passed. 

NOTE 
See warning on the restart behaviour in 1.6.1 Terminal 37 
Safe Stop Function 

AWARNING 
The Safe Stop function can be used for asynchronous, 

synchronous and permanent magnet motors. Two faults 
can occur in the power semiconductor of the frequency 
converter. When using synchronous or permanent magnet 
motors a residual rotation can result from the faults. The 

rotation can be calculated to Angle = 360 /(Number of 
Poles). The application using synchronous or permanent 
magnet motors must take this residual rotation into 
consideration and ensure that it does not pose a safety 

risk. This situation is not relevant for asynchronous motors. 
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2 Installation 

2.1 Installation Site Check List 

The frequency converter relies on the ambient air 

for cooling. Observe the limitations on ambient 
air temperature for optimal operation 

Ensure that the installation location has sufficient 
support strength to mount the frequency 

converter 

Keep the manual, drawings, and diagrams 

accessible for detailed installation and operation 
instructions. It is important that the manual is 

available for equipment operators. 

Locate equipment as near to the motor as 

possible. Keep motor cables as short as possible. 

Check the motor characteristics for actual 

tolerances. Do not exceed 

300 m (1000 ft) for unshielded motor 
leads 

150 m (500 ft) for shielded cable. 

Ensure that the ingress protection rating of the 
frequency converter is suitable for the installation 
environment. IP55 (NEMA 12) or IP66 (NEMA 4) 

enclosures may be necessary. 

ACAUTION 
Ingress protection 
IP54, IP55 and IP66 ratings can only be guaranteed if the 
unit is properly closed. 

Ensure that all cable glands and unused holes for 
glands are properly sealed. 

Ensure that the unit cover is properly closed 

ACAUTION 
Device damage through contamination 
Do not leave the frequency converter uncovered. 

2.2 Frequency Converter and Motor Pre - 

installation Check List 

Compare the model number of unit on the 
nameplate to what was ordered to verify the 
proper equipment 

Ensure each of the following are rated for same 

voltage: 

Mains (power) 

Frequency converter 

Motor 

Ensure that the frequency converter output 
current rating is equal to or greater than motor 
full load current for peak motor performance 

Motor size and frequency converter 

power must match for proper overload 

protection 

If frequency converter rating is less than 

motor, full motor output cannot be 

achieved 

2.3 Mechanical Installation 

2.3.1 Cooling 

To provide cooling airflow, mount the unit to a 

solid flat surface or to the optional back plate 

(see 2.3.3 Mounting) 

Top and bottom clearance for air cooling must be 

provided. Generally, 100 -225 mm (4 -10 in) is 

required. See Illustration 2.1 for clearance 

requirements 

Improper mounting can result in over heating 

and reduced performance 

Derating for temperatures starting between 40 °C 

(104 °F) and 50 °C (122 °F) and elevation 1000 m 

(3300 ft) above sea level must be considered. See 

the equipment Design Guide for detailed 
information. 
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Illustration 2.1 Top and Bottom Cooling Clearance 

Enclosure A2-A5 B1-B4 C1, O C2, C4 

a/b [mm] 100 200 200 225 

Table 2.1 Minimum Airflow Clearance Requirements 

2.3.2 Lifting 

Check the weight of the unit to determine a safe 

lifting method 

Ensure that the lifting device is suitable for the 
task 

If necessary, plan for a hoist, crane, or forklift with 
the appropriate rating to move the unit 

For lifting, use hoist rings on the unit, when 

provided 

2.3.3 Mounting 

Mount the unit vertically 

The frequency converter allows side by side 

installation 

Ensure that the strength of the mounting location 
will support the unit weight 

Mount the unit to a solid flat surface or to the 

optional back plate to provide cooling airflow 
(see Illustration 2.2 and Illustration 2.3) 

Improper mounting can result in over heating 

and reduced performance 

Use the slotted mounting holes on the unit for 
wall mounting, when provided 

Illustration 2.2 Proper Mounting with Back Plate 

Item A is a back plate properly installed for required 
airflow to cool the unit. 

Illustration 2.3 Proper Mounting with Railings 

NOTE 
Back plate is needed when mounted on railings. 

2.3.4 Tightening Torques 

See 10.4 Connection Tightening Torques for proper 

tightening specifications. 
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2.4 Electrical Installation 

This section contains detailed instructions for wiring the 
frequency converter. The following tasks are described. 

Wiring the motor to the frequency converter 

output terminals 

Wiring the AC mains to the frequency converter 
input terminals 

3 Phase 
power 
input 

DC bus 

+10Vdc 

0 -10Vdc 

0/4-20 mA 

0 -10Vdc 
0/4-20 mA 

Connecting control and serial communication 
wiring 

After power has been applied, checking input 
and motor power; programming control terminals 
for their intended functions 

Illustration 2.4 shows a basic electrical connection. 

91 (L1) !ILE 92 (L2) 
93 (L3) 

95 PE 

88 ( -) 

C 

89 ( +) 

50 ( +10 V OUT) 

Switch Mode 
Power Supply 

53 (A IN) 

54 (A IN) 

5201 _ 

N 0 
z 

5202 

N o 
z 

24Vdc 
15mA 200mA 

+q +° - 
I 

I 

ON=0-20mA 
OFF =0-10V 

55 (COM A IN) 

1 1 

12 ( +24V OUT) 

1 

) 

13 ( +24V OUT) 

18 (D IN) 

19 (D IN) 

20 (COM D IN) 

27 (D IN/OUT) 

29 (D IN /OUT) 

I I 

1 I 

\ I 

I I 

1 

I 

32 (D IN) 

33 (D IN) 

J 
37 (D IN) 

Nel 

- 24V 

aV 

- 24V 

flV 

P 5-00 

-24V(NPN) 
OV (PNP) - 24V (NPN) 

1,OV (PNP) 

- 24V (NPN) 
OV (PNP) 

- 24V (NPN) 
OV (PNP) 

- 24V (NPN) 

OV (PNP) - 24V (NPN) 

pOV (PNP) 

5801 

o 
(W) 98 
(PE) 99 

O 
r. z 

5V 

(R+) 82 

(R-) 81 

relayl 
03 

EZD-1 02 

01 

relay2 
06 

,717 

05 

04 

(COM A OUT) 39 

(A OUT) 42 

ON= Terminated 
OFF =Open 

5801 

RS-485 

Interface 

OV 

(P R5-485) 68 

(N RS-485) 69 

(COM RS-485) 61 

Illustration 2.4 Basic Wiring Schematic Drawing. 

* Terminal 37 is an option 

Brake 
resistor 

24OVac, 2A 

Motor 

- 240Vac, 2A 

400Vac, 2A 

Analog Output 
0/4-20 mA 

RS-485 

(PNP) = Source 
(NPN) = Sink 
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2 

Illustration 2.5 Typical Electrical Connection 

1 PLC 6 Min. 200 mm (7.9 in) between control cables, motor and mains 

2 Frequency converter 7 Motor, 3 -phase and PE 

3 Output contactor (Generally not recommended) 8 Mains, 3 -phase and reinforced PE 

4 Earth (grounding) rail (PE) 9 Control wiring 

5 Cable insulation (stripped) 10 Equalising min. 16 mm2 (0.025 in) 

Table 2.2 Legend to Illustration 2.5 
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2.4.1 Requirements 

AWARNING 
EQUIPMENT HAZARD! 
Rotating shafts and electrical equipment can be hazardous. 

All electrical work must conform to national and local 

electrical codes. It is strongly recommended that instal- 
lation, start up, and maintenance be performed only by 
trained and qualified personnel. Failure to follow these 

guidelines could result in death or serious Injury. 

CAUTION 
WIRING ISOLATION! 
Run input power, motor wiring and control wiring in three 

separate metallic conduits or use separated shielded cable 

for high frequency noise isolation. Failure to isolate power, 
motor and control wiring could result in less than 
optimum frequency converter and associated equipment 
performance. 

For your safety, comply with the following requirements. 

Electronic controls equipment is connected to 
hazardous mains voltage. Extreme care should be 

taken to protect against electrical hazards when 

applying power to the unit. 

Run motor cables from multiple frequency 

converters separately. Induced voltage from 
output motor cables run together can charge 
equipment capacitors even with the equipment 
turned off and locked out. 

Overload and Equipment Protection 

An electronically activated function within the 
frequency converter provides overload protection 
for the motor. The overload calculates the level of 
increase to activate timing for the trip (controller 

output stop) function. The higher the current 
draw, the quicker the trip response. The overload 

provides Class 20 motor protection. See 

8 Warnings and Alarms for details on the trip 
function. 

Because the motor wiring carries high frequency 

current, it is important that wiring for mains, 

motor power, and control are run separately. Use 

metallic conduit or separated shielded wire. 

Failure to isolate power, motor, and control 
wiring could result in less than optimum 
equipment performance. 

All frequency converters must be provided with 
short- circuit and over -current protection. Input 

fusing is required to provide this protection, see 

Illustration 2.6. If not factory supplied, fuses must 

be provided by the installer as part of installation. 

u 

L2 

See maximum fuse ratings in 10.3 Fuse Specifi- 

cations. 

L3 I 

Fuses 

04F7-0 

0 0 0 
L1 L2 L3 

91 92 93 / 

GND I 

Illustration 2.6 Fuses 

Q 

Wire Type and Ratings 

All wiring must comply with local and national 

regulations regarding cross -section and ambient 
temperature requirements. 

Danfoss recommends that all power connections 

be made with a minimum 75° C rated copper 

wire. 

See 10.1 Power- dependent Specifications for 
recommended wire sizes. 

2.4.2 Earth (Grounding) Requirements 

AWARNING 
GROUNDING HAZARD! 
For operator safety, it is important to ground the 
frequency converter properly in accordance with national 
and local electrical codes as well as instructions contained 
within this document. Ground currents are higher than 3.5 

mA. Failure to ground the frequency converter 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 with national and local electrical 

codes and standards. 

Follow all local and national electrical codes to 
ground electrical equipment properly 

Proper protective grounding for equipment with 
ground currents higher than 3.5 mA must be 

established, see 2.4.2.1 Leakage Current ( >3.5 mA) 

A dedicated ground wire is required for input 
power, motor power and control wiring 
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Use the clamps provided with the equipment for 
proper ground connections 

Do not ground one frequency converter to 
another in a "daisy chain" fashion 

Keep the ground wire connections as short as 

possible 

Using high- strand wire to reduce electrical noise 

is recommended 

Follow motor manufacturer wiring requirements 

2.4.2.1 Leakage Current ( >3.5 mA) 

Follow national and local codes regarding protective 
earthing of equipment with a leakage current > 3.5 mA. 

Frequency converter technology implies high frequency 
switching at high power. This will generate a leakage 

current in the earth connection. A fault current in the 
frequency converter at the output power terminals might 
contain a DC component which can charge the filter 
capacitors and cause a transient earth current. The earth 

leakage current depends on various system configurations 
including RFI filtering, screened motor cables, and 

frequency converter power. 

EN /IEC61800 -5 -1 (Power Drive System Product Standard) 

requires special care if the leakage current exceeds 3.5 mA. 

Earth grounding must be reinforced in one of the 

following ways: 

Earth ground wire of at least 10 mm2 

Two separate earth ground wires both complying 
with the dimensioning rules 

See EN 60364 -5 -54 § 543.7 for further information. 

Using RCDs 

Where residual current devices (RCDs), also known as earth 

leakage circuit breakers (ELCBs), are used, comply with the 
following: 

Use RCDs of type B only which are capable of 
detecting AC and DC currents 

Use RCDs with an inrush delay to prevent faults 

due to transient earth currents 

Dimension RCDs according to the system configu- 
ration and environmental considerations 

2.4.2.2 Grounding Using Shielded Cable 

Earthing (grounding) clamps are provided for motor wiring 

(see Illustration 2.7). 

Illustration 2.7 Grounding with Shielded Cable 

2.4.3 Motor Connection 

INDUCED VOLTAGE! 
Run output motor cables from multiple frequency 
converters 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. 

For maximum wire sizes see 10.1 Power -dependent 

Specifications 

Comply with local and national electrical codes 

for cable sizes 

Motor wiring knockouts or access panels are 

provided at the base of IP21 and higher 

(NEMA1 /12) units 

Do not install power factor correction capacitors 

between the frequency converter and the motor 

Do not wire a starting or pole- changing device 

between the frequency converter and the motor 

Connect the 3 -phase motor wiring to terminals 
96 (U), 97 (V), and 98 (W) 

Ground the cable in accordance with grounding 
instructions provided 

Torque terminals in accordance with the 

information provided in 10.4.1 Connection 

Tightening Torques 

Follow motor manufacturer wiring requirements 

The three following illustrations represent mains input, 

motor, and earth grounding for basic frequency converters. 
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Actual configurations vary with unit types and optional 
equipment. 

Illustration 2.8 Motor, Mains and Earth Wiring for A -Frame Sizes 

Illustration 2.9 Motor, Mains and Earth Wiring for B -Frame Sizes 

and Above Using Shielded Cable 

Illustration 2.10 Motor, Mains and Earth Wiring for B -Frame Sizes 

and Above Using Conduit 

2.4.4 AC Mains Connection 

Size wiring based upon the input current of the 
frequency converter. For maximum wire sizes see 

10.1 Power- dependent Specifications. 

Comply with local and national electrical codes 

for cable sizes. 

Connect 3 -phase AC input power wiring to 
terminals Li, L2, and L3 (see Illustration 2.11). 

Depending on the configuration of the 

equipment, input power will be connected to the 
mains input terminals or the input disconnect. 

o 

Illustration 2.11 Connecting to AC Mains 
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Ground the cable in accordance with grounding 
instructions provided in 2.4.2 Earth (Grounding) 

Requirements 

All frequency converters may be used with an 

isolated input source as well as with ground 
reference power lines. When supplied from an 

isolated mains source (IT mains or floating delta) 

or TT/TN -S mains with a grounded leg (grounded 
delta), set 14 -50 RFI Filter to OFF. When off, the 
internal RFI filtercapacitors between the chassis 

and the intermediate circuit are isolated to avoid 

damage to the intermediate circuit and to reduce 

earth capacity currents in accordance with IEC 

61800 -3. 

2.4.5 Control Wiring 

Isolate control wiring from high power 

components in the frequency converter. 

If the frequency converter is connected to a 

thermistor, for PELV isolation, optional thermistor 
control wiring must be reinforced /double 
insulated. A 24 V DC supply voltage is 

recommended. 

2.4.5.1 Access 

Remove access cover plate with a screw driver. 

See Illustration 2.12. 

Or remove front cover by loosening attaching 
screws. See Illustration 2.13. 

o 

m o 
m 

Illustration 2.12 Control Wiring Access for A2, A3, B3, M, O and 

C4 Enclosures 

Illustration 2.13 Control Wiring Access for A4, A5, B1, B2, Cl and 

C2 Enclosures 

See Table 2.3 before tightening the covers. 

Frame IP20 IP21 IP55 IP66 

A4 /A5 - - 2 2 

B1 - 2.2 2.2 

B2 - 2.2 2.2 

Cl - 2.2 2.2 

C2 - 2.2 2.2 

* No screws to tighten 

- Does not exist 

Table 23 Tightening Torques for Covers (Nm) 
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2.4.5.2 Control Terminal Types 

Illustration 2.17 shows the removable frequency converter 
connectors. Terminal functions and default settings are 

summarized in Table 2.4. 

Illustration 2.14 Control Terminal Locations 

Connector 1 provides four programmable digital 
inputs terminals, two additional digital terminals 
programmable as either input or output, a 24V 

DC terminal supply voltage, and a common for 
optional customer supplied 24 V DC voltage 

Connector 2 terminals ( +)68 and ( -)69 are for an 

RS -485 serial communications connection 

Connector 3 provides two analog inputs, one 

analog output, 10V DC supply voltage, and 

commons for the inputs and output 

Connector 4 is a USB port available for use with 
the MCT 10 Set -up Software 

Also provided are two Form C relay outputs that 
are in various locations depending upon the 
frequency converter configuration and size 

Some options available for ordering with the unit 
may provide additional terminals. See the manual 

provided with the equipment option. 

See 10.2 General Technical Data for terminal ratings details. 

Terminal Description 

Digital Inputs /Outputs 

Terminal Parameter 
Default 
Setting Description 

12, 13 - +24 V DC 24 V DC supply 

voltage. Maximum 

output current is 200 

mA total for all 24 V 

loads. Useable for 

digital inputs and 

external transducers. 

18 5 -10 [8] Start 

Digital inputs. 

19 5 -11 [0] No 

operation 

32 5 -14 [0] No 

operation 

33 5 -15 [0] No 

operation 

27 5 -12 [2] Coast 

inverse 

Selectable for either 

digital input or 

output. Default setting 

is input. 
29 5 -13 [14] JOG 

20 - Common for digital 

inputs and 0 V 

potential for 24 V 

supply. 

37 - Safe Torque 

Off (STO) 

(optional) Safe input. 

Used for STO. 

Ana og Inputs/Outputs 

39 - Common for analog 

output 

42 6 -50 Speed 0 - 

High Limit 

Programmable analog 

output. The analog 

signal is 0 -20mA or 

4 -20 mA at a 

maximum of 5000 

50 - +10 V DC 10 V DC analog 

supply voltage. 15 mA 

maximum commonly 

used for potenti- 

ometer or thermistor. 

53 6 -1 Reference Analog input. 

Selectable for voltage 

or current. Switches 

A53 and A54 select 

mA or V. 

54 6 -2 Feedback 

55 - Common for analog 

input 

Serial Communication 

61 - Integrated RC- Filter 

for cable screen. ONLY 

for connecting the 

screen when experi- 

encing EMC problems. 
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Terminal Description 

Digital Inputs /Outputs 

Terminal Parameter 
Default 
Setting Description 

68 ( +) 8 -3 RS -485 Interface. A 

control card switch is 

provided for 

termination resistance. 

69 ( -) 8 -3 

Relays 

01, 02, 03 5-40 [0] [0] Alarm Form C relay output. 

Usable for AC or DC 

voltage and resistive 

or inductive loads. 

04, 05, 06 5-40 [1] [0] Running 

Table 2.4 Terminal Description 

2.4.5.3 Wiring to Control Terminals 

Control terminal connectors can be unplugged from the 
frequency converter for ease of installation, as shown in 

Illustration 2.15. 

Illustration 2.15 Unplugging Control Terminals 

1. Open the contact by inserting a small screwdriver 

into the slot above or below the contact, as 

shown in Illustration 2.16. 

2. Insert the bared control wire into the contact. 

3. Remove the screwdriver to fasten the control wire 
into the contact. 

4. Ensure the contact is firmly established and not 
loose. Loose control wiring can be the source of 
equipment faults or less than optimal operation. 

See 10.1 Power- dependent Specifications for control terminal 
wiring sizes. 

See 6 Application Set Up Examples for typical control wiring 
connections. 

Illustration 2.16 Connecting Control Wiring 

2.4.5.4 Using Screened Control Cables 

Correct screening 
The preferred method in most cases is to secure control 
and serial communication cables with screening clamps 

provided at both ends to ensure best possible high 
frequency cable contact. 

Illustration 2.17 Screening Clamps at Both Ends 

50/60 Hz ground loops 

With very long control cables, ground loops may occur. To 

eliminate ground loops, connect one end of the screen -to- 
ground with a 100 nF capacitor (keeping leads short). 

Illustration 2.18 Connection with a 100 nF Capacitor 

Avoid EMC noise on serial communication 
To eliminate low- frequency noise between frequency 
converters, connect one end of the screen to terminal 61. 

This terminal is connected to ground via an internal RC 

link. Use twisted -pair cables to reduce interference 
between conductors. 

Illustration 2.19 Twisted -pair Cables 
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2.4.5.5 Control Terminal Functions 

Frequency converter functions are commanded by 

receiving control input signals. 

Each terminal must be programmed for the 
function it will be supporting in the parameters 
associated with that terminal. See Table 2.4 for 
terminals and associated parameters. 

It is important to confirm that the control 
terminal is programmed for the correct function. 

See 4 User Interface for details on accessing 

parameters and 5 About Frequency Converter 

Programming for details on programming. 

The default terminal programming is intended to 
initiate frequency converter functioning in a 

typical operational mode. 

2.4.5.6 Jumper Terminals 12 and 27 

A jumper wire may be required between terminal 12 (or 

13) and terminal 27 for the frequency converter to operate 
when using factory default programming values. 

Digital input terminal 27 is designed to receive a 

24 V DC external interlock command. In many 

applications, the user wires an external interlock 
device to terminal 27 

When no interlock device is used, wire a jumper 
between control terminal 12 (recommended) or 

13 to terminal 27. This provides in internal 24 V 

signal on terminal 27 

No signal present prevents the unit from 
operating 

When the status line at the bottom of the LCP 

reads AUTO REMOTE COASTING or Alarm 60 

External Interlock is displayed, this indicates that 
the unit is ready to operate but is missing an 

input signal on terminal 27. 

When factory installed optional equipment is 

wired to terminal 27, do not remove that wiring. 

2.4.5.7 Terminal 53 and 54 Switches 

Analog input terminals 53 and 54 can select 

either voltage (0 to 10 V) or current (0/4 -20 mA) 

input signals 

Remove power to the frequency converter before 

changing switch positions 

Set switches A53 and A54 to select the signal 

type. U selects voltage, I selects current. 

The switches are accessible when the LCP has 

been removed (see Illustration 2.20). Note that 
some option cards available for the unit may 

cover these switches and must be removed to 
change switch settings. Always remove power to 
the unit before removing option cards. 

Terminal 53 default is for a speed reference signal 

in open loop set in 16 -61 Terminal 53 Switch 

Setting 

Terminal 54 default is for a feedback signal in 

closed loop set in 16 -63 Terminal 54 Switch Setting 

Illustration 2.20 Location of Terminals 53 and 54 Switches 

2.4.5.8 Mechanical Brake Control 

In hoisting/lowering applications, it is necessary to be able 
to control an electro-mechanical brake: 

Control the brake using any relay output or 

digital output (terminal 27 or 29). 

Keep the output closed (voltage -free) as long as 

the frequency converter is unable to 'support' the 
motor, for example due to the load being too 
heavy. 

Select [32] Mechanical brake control in parameter 

group 5 -4* Relays for applications with an electro- 

mechanical brake. 

The brake is released when the motor current 
exceeds the preset value in 2 -20 Release Brake 

Current. 

The brake is engaged when the output frequency 
is less than the frequency set in 2 -21 Activate 

Brake Speed [RPM] or 2 -22 Activate Brake Speed 
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[Hz], and only if the frequency converter carries 

out a stop command. 

If the frequency converter is in alarm mode or in an over - 

voltage situation, the mechanical brake immediately cuts 

in. 

In the vertical movement, the key point is that the load 

must be held, stopped, controlled (raised, lowered) in a 

safe mode during the entire operation. Because the 
frequency converter is not a safety device, the crane /lift 
designer (OEM) must decide on the type and number of 
safety devices (e.g. speed switch, emergency brakes etc.) to 
be used, in order to be able to stop the load in case of 
emergency or malfunction of the system, according to 
relevant national crane /lift regulations. 

L1 L2 L3 

Drive 
Output 

V W relay 

Mechanical 

02 01 

Command Circuit 
220Vac 

Brake 
Output 
Contactor 

A1 - Frewheeling 
diode 

Motor Shaft Inpu A2 

Brake Power Circuit 

380Vac 

Illustration 2.21 Connecting the Mechanical Brake to the 

Frequency Converter 

2.4.6 Serial Communication 

Connect RS -485 serial communication wiring to terminals 
( +)68 and ( -)69. 

Screened serial communication cable is 

recommended 

See 2.4.2 Earth (Grounding) Requirements for 
proper grounding 

Illustration 2.22 Serial Communication Wiring Diagram 

For basic serial communication set up, select the following 

1. Protocol type in 8 -30 Protocol. 

2. Frequency converter address in 8 -31 Address. 

3. Baud rate in 8 -32 Baud Rate. 

Four communication protocols are internal to the 
frequency converter. Follow motor manufacturer 
wiring requirements. 

Danfoss FC 

Modbus RTU 

Johnson Controls N2® 

Functions can be programmed remotely using 

the protocol software and RS -485 connection or 
in parameter group 8 - ** Communications and 

Options 

Selecting a specific communication protocol 
changes various default parameter settings to 
match that protocol's specifications along with 
making additional protocol- specific parameters 

available 

Option cards for the frequency converter are 

available to provide additional communication 
protocols. See the option -card documentation for 
installation and operation instructions 
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3 Start Up and Functional Testing 

3.1 Pre -start 

3.1.1 Safety Inspection 

AWARNING 
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 the frequency 
converter, even when disconnected from mains input For 

initial start up, make no assumptions about power 
components. Follow pre -start procedures. Failure to follow 
pre -start procedures could result in personal injury or 
damage to equipment 

1. Input power to the unit must be OFF and locked 

out. Do not rely on the frequency converter 

disconnect switches for input power isolation. 

2. Verify that there is no voltage on input terminals 
L1 (91), L2 (92), and L3 (93), phase -to -phase and 

phase -to- ground, 

3. Verify that there is no voltage on output 
terminals 96 (U), 97 (V), and 98 (W), phase -to- 
phase and phase -to- ground. 

4. Confirm continuity of the motor by measuring 

ohm values on U -V (96 -97), V -W (97 -98), and W -U 

(98 -96). 

5. Check for proper grounding of the frequency 
converter as well as the motor. 

6. Inspect the frequency converter for loose 

connections on terminals. 

7. Record the following motor -nameplate data: 

power, voltage, frequency, full load current, and 

nominal speed. These values are needed to 
program motor nameplate data later. 

8. Confirm that the supply voltage matches voltage 
of frequency converter and motor. 
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CAUTION 
Before applying power to the unit, inspect the entire 
installation as detailed in Table 3.1. Check mark those items 
when completed. 

Inspect for Description izi 

Auxiliary equipment Look for auxiliary equipment, switches, disconnects, or input fuses /circuit breakers that may reside 

on the input power side of the frequency converter or output side to the motor. Ensure that they 

are ready for full speed operation. 

Check function and installation of any sensors used for feedback to the frequency converter 

Remove power factor correction caps on motor(s), if present 

Cable routing Ensure that input power, motor wiring and control wiring are separated or in three separate metallic 

conduits for high frequency noise isolation 

Control wiring Check for broken or damaged wires and loose connections 

Check that control wiring is isolated from power and motor wiring for noise immunity 

Check the voltage source of the signals, if necessary 

The use of shielded cable or twisted pair is recommended. Ensure that the shield is terminated 

correctly 

Cooling clearance Measure that top and bottom clearance is adequate to ensure proper air flow for cooling 

EMC considerations Check for proper installation regarding electromagnetic compatibility 

Environmental consider- See equipment label for the maximum ambient operating temperature limits 

ations Humidity levels must be 5 -95% non -condensing 

Fusing and circuit Check for proper fusing or circuit breakers 

breakers Check that all fuses are inserted firmly and in operational condition and that all circuit breakers are 

in the open position 

Earthing (Grounding) The unit requires an earth wire (ground wire) from its chassis to the building earth (ground) 

Check for good earth connections (ground connections) that are tight and free of oxidation 

Earthing (grounding) to conduit or mounting the back panel to a metal surface is not a suitable 

earth (ground) 

Input and output power Check for loose connections 

wiring 
Check that motor and mains are in separate conduit or separated screened cables 

Panel interior Inspect that the unit interior is free of dirt, metal chips, moisture, and corrosion 

Switches Ensure that all switch and disconnect settings are in the proper positions 

Vibration Check that the unit is mounted solidly or that shock mounts are used, as necessary 

Check for an unusual amount of vibration 

Table 3.1 Start Up Check List 
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3.2 Applying Power to the Frequency 
Converter 

AWARNING 
HIGH VOLTAGE! 
Frequency converters contain high voltage when 

connected to AC mains. Installation, start-up and 

maintenance should be performed by qualified personnel 

only. Failure to comply could result in death or serious 

injury. 

UNINTENDED START! 
When the frequency converter Is connected to AC mains, 

the motor may start at any time. The frequency converter, 
motor, and any driven equipment must be in operational 

readiness. Failure to comply could result in death, serious 
injury, equipment, or property damage. 

1. Confirm that the input voltage is balanced within 
3 %. If not, correct input voltage imbalance before 
proceeding. Repeat this procedure after the 
voltage correction. 

2. Ensure that optional equipment wiring, if present, 

matches the installation application. 

3. Ensure that all operator devices are in the OFF 

position. Panel doors should be closed or cover 
mounted. 

4. Apply power to the unit. DO NOT start the 

frequency converter at this time. For units with a 

disconnect switch, turn to the ON position to 
apply power to the frequency converter. 

NOTE 
If the status line at the bottom of the LCP reads AUTO 

REMOTE COASTING or Alarm 60 External Interlock is 

displayed, this indicates that the unit is ready to operate 

but Is missing an input signal on terminal 27. See 

Illustration 1.4 for details. 

3.3 Basic Operational Programming 

3.3.1 Required Initial Frequency Converter 
Programming 

Frequency converters require basic operational 
programming before running for best performance. Basic 

operational programming requires entering motor - 
nameplate data for the motor being operated and the 
minimum and maximum motor speeds. Enter data in 

accordance with the following procedure. Parameter 

settings recommended are intended for start up and 

checkout purposes. Application settings may vary. See 

4 User Interface for detailed instructions on entering data 

through the LCP. 

Enter data with power ON, but before operating the 
frequency converter. 

1. Press [Main Menu] twice on the LCP. 

2. Use the navigation keys to scroll to parameter 
group 0 - ** Operation /Display and press [OK]. 

1107 RPM 3 84 A 
r 

1(1) 

Main menu 

0 - .. Operation /Display p 

1 -.. Load /Motor 

2 ,.. Brakes 

3 -. Reference /Ramps 
v 

Illustration 3.1 Main Menu 

3. Use navigation keys to scroll to parameter group 

0 -0* Basic Settings and press [OK]. 

0.0% 0.00A 1î1J 

(0 -0* Basic Settings 

0 -1 * Set -up Opperations 

0 -2* LCP Display 

0 -3* LCP Custom Readout 

J 
o 

ó 

Illustration 3.2 Operation/Display 

4. Use navigation keys to scroll to 0 -03 Regional 

Settings and press [OK]. 

0.0% 0.00A 

Basic Settin s 

o 

m 
a° 
CO 

M 

0 
1(1 

m 
Ó-0.1 ó 

0 -03 Regional Settings 

(01 International 

Illustration 3.3 Basic Settings 

5. Use navigation keys to select 103 International or 

[11 North America as appropriate and press [OK]. 

(This changes the default settings for a number 

of basic parameters. See 5.4 International /North 
American Default Parameter Settings for a 

complete list.) 

6. Press [Quick Menu] on the LCP. 

m o 
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7. Use the navigation keys to scroll to parameter 
group Q2 Quick Setup and press [OK]. 

13 7% 130A 1(1); 

Quick Menus 

Q1 My Personal Menu 

IQ2 Qinck Setup 

Q5 Changes Made 

Q6 Loggings 

Illustration 3.4 Quick Menus 

8. Select language and press [OK]. 

9. A jumper wire should be in place between 
control terminals 12 and 27. If this is the case, 

leave 5 -12 Terminal 27 Digital Input at factory 
default. Otherwise select No Operation. For 

frequency converters with an optional Danfoss 

bypass, no jumper wire is required. 

10. 3 -02 Minimum Reference 

11. 3 -03 Maximum Reference 

12. 3 -41 Ramp 1 Ramp Up Time 

13. 3 -42 Ramp 1 Ramp Down Time 

14. 3 -13 Reference Site. Linked to Hand /Auto* Local 

Remote. 

3.4 PM Motor Setup in WCpius 

CAUTION 
Do only use PM motor with fans and pumps. 

Initial Programming Steps 

1. Activate PM motor operation 1 -10 Motor 
Construction, select (1) PM, non salient 5PM 

2. Make sure to set 0 -02 Motor Speed Unit to (O] RPM 

Programming motor data. 

After selecting PM motor in 1 -10 Motor Construction, the 
PM motor -related parameters in parameter groups 1 -2 *, 

1 -3* and 1 -4* are active. 

The information can be found on the motor nameplate 

and in the motor data sheet. 

Following parameters must be programmed in the listed 

order 
1. 1 -24 Motor Current 

2. 1 -26 Motor Cont. Rated Torque 

3. 1 -25 Motor Nominal Speed 

4. 1 -39 Motor Poles 

5. 1 -30 Stator Resistance (Rs) 

Enter line to common stator winding resistance 

(Rs). If only line -line data are available, divide the 
line -line value with 2 to achieve the line to 
common (starpoint) value. 

It is also possible to measure the value with an 

ohmmeter, which will also take the resistance of 
the cable into account. Divide the measured 

value by 2 and enter the result. 

6. 1 -37 d -axis Inductance (Ld) 

Enter line to common direct axis inductance of 
the PM motor. 
If only line -line data are available, divide the line - 

line value with 2 to achieve the line- common 

(starpoint) value. 

It is also possible to measure the value with an 

inductancemeter, which will also take the 
inductance of the cable into account. Divide the 
measured value by 2 and enter the result. 

7. 1 -40 Back EMF at 1000 RPM 

Enter line to line back EMF of PM Motor at 1000 

RPM mechanical speed (RMS value). Back EMF is 

the voltage generated by a PM motor when no 

drive is connected and the shaft is turned 
externally. Back EMF is normally specified for 
nominal motor speed or for 1000 RPM measured 

between two lines. If the value is not available for 

a motor speed of 1000 RPM, calculate the correct 

value as follows: If back EMF is e.g. 320 V at 1800 

RPM, it can be calculated at 1000 RPM as follows: 

Back EMF= (Voltage / RPM) *1000 = 

(320/1800) *1000 = 178. This is the value that 
must be programmed for 1 -40 Back EMF at 1000 

RPM 

Test Motor Operation 

1. Start the motor at low speed (100 to 200 RPM). If 

the motor does not turn, check installation, 
general programming and motor data. 

2. Check if start function in 1 -70 PM Start Mode fits 

the application requirements. 

Rotor detection 
This function is the recommended choice for applications 
where the motor starts from standstill e.g. pumps or 

conveyors. On some motors, an acoustic sound is heard 

when the impulse is sent out. This does not harm the 

motor. 

Parking 

This function is the recommended choice for applications 
where the motor is rotating at slow speed eg. windmilling 
in fan applications. 2 -06 Parking Current and 2 -07 Parking 

Time can be adjusted. Increase the factory setting of these 

parameters for applications with high inertia. 

Start the motor at nominal speed. In case the application 

does not run well, check the WCPIOS PM settings. 
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Recommendations in different applications can be seen in 

Table 3.2. 

Application Settings 

Low inertia applications 

ILoad/IMotor <5 

1 -17 Voltage filter time const. to be 

increased by factor 5 to 10 

1 -14 Damping Gain should be 

reduced 

1 -66 Min. Current at Low Speed 

should be reduced ( <100%) 

Low inertia applications 

50> ILoad /IMotor >5 

Keep calculated values 

High inertia applications 

ILoad /IMotor > 50 

1 -14 Damping Gain, 1 -15 Low Speed 

Filter Time Const. and 1 -16 High 

Speed Filter Time Const. should be 

increased 

High load at low speed 

<30% (rated speed) 

1 -17 Voltage filter time const. should 

be increased 

1 -66 Min. Current at Low Speed 

should be increased (>100% for 

longer time can overheat the motor) 

Table 3.2 Recommendations in Different Applications 

If the motor starts oscillating at a certain speed, increase 

1 -14 Damping Gain. Increase the value in small steps. 

Depending on the motor, a good value for this parameter 

can be 10% or 100% higher than the default value. 

Starting torque can be adjusted in 1 -66 Min. Current at Low 

Speed. 100% provides nominal torque as starting torque. 

3.5 Automatic Motor Adaptation 

Automatic motor adaptation (AMA) is a test procedure that 
measures the electrical characteristics of the motor to 
optimize compatibility between the frequency converter 
and the motor. 

The frequency converter builds a mathematical 
model of the motor for regulating output motor 
current. The procedure also tests the input phase 

balance of electrical power. It compares the 
motor characteristics with the data entered in 

parameters 1 -20 to 1 -25. 

It does not cause the motor to run or harm to 
the motor 

Some motors may be unable to run the complete 
version of the test. In that case, select (2] Enable 

reduced AMA 

If an output filter is connected to the motor, 
select Enable reduced AMA 

If warnings or alarms occur, see 8 Warnings and 
Alarms 

Run this procedure on a cold motor for best 

results 

NOTE 
The AMA algorithm does not work when using PM motors. 

To run AMA 

1. Press [Main Menu] to access parameters. 

2. Scroll to parameter group 1 - ** Load and Motor. 

3. Press [OK]. 

4. Scroll to parameter group 1 -2* Motor Data. 

5. Press [OK]. 

6. Scroll to 1 -29 Automatic Motor Adaptation (AMA). 

7. Press [OK]. 

8. Select [1] Enable complete AMA. 

9. Press [OK]. 

10. Follow on- screen instructions. 

11. The test will run automatically and indicate when 

it is complete. 

3.6 Check Motor Rotation 

Before running the frequency converter, check the motor 
rotation. The motor will run briefly at 5 Hz or the 
minimum frequency set in 4 -12 Motor Speed Low Limit (Hz]. 

1. Press [Main Menu]. 

2. Press [OK]. 

3. Navigate to 1 -28 Motor Rotation Check. 

4. Press [OK]. 

5. Scroll to [1] Enable. 

The following text will appear: Note! Motor may run in 

wrong direction. 

6. Press [OK]. 

7. Follow the on- screen instructions. 

To change the direction of rotation, remove power to the 
frequency converter and wait for power to discharge. 

Reverse the connection of any two of the three motor 

cables on the motor or frequency converter side of the 
connection. 
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3.7 Local- control Test 

ACAUTION 
MOTOR START! 
Ensure that the motor, system and any attached 

equipment are ready for start. It Is the responsibility of the 

user to ensure safe operation under any condition. Failure 

to ensure that the motor, system, and any attached 
equipment is ready for start could result in personal injury 

or equipment damage. 

NOTE 
The [Hand On] key provides a local start command to the 
frequency converter. The [Off] key provides the stop 
function. 
When operating In local mode, [A] and [v] Increase and 

decrease the speed output of the frequency converter. Fl 
and [] move the display cursor in the numeric display. 

1. Press [Hand On]. 

2. Accelerate the frequency converter by pressing 

[A) to full speed. Moving the cursor left of the 
decimal point provides quicker input changes. 

3. Note any acceleration problems. 

4. Press [Off). 

5. Note any deceleration problems. 

If acceleration problems were encountered 

If warnings or alarms occur, see 8 Warnings and 

Alarms 

Check that motor data is entered correctly 

Increase the ramp -up time in 3 -41 Ramp 1 Ramp 

Up Time 

Increase current limit in 4 -18 Current Limit 

Increase torque limit in 4 -16 Torque Limit Motor 

Mode 

If deceleration problems were encountered 

NOTE 
3.2 Applying Power to the Frequency Converter to 33 Basic 

Operational Programming conclude the procedures for 
applying power to the frequency converter, basic 

programming, set -up and functional testing. 

3.8 System Start Up 

The procedure in this section requires user -wiring and 

application programming to be completed. 6 Application 

Set Up Examples is intended to help with this task. Other 

aids to application set -up are listed in 1.2 Additional 
Resources. The following procedure is recommended after 

application set -up by the user is completed. 

[ACAUTIO J 
MOTOR START[ 
Ensure that the motor, system and any attached 

equipment is ready for start It is the responsibility of the 
user to ensure safe operation under any condition. Failure 

to do so could result in personal injury or equipment 
damage. 

1. Press [Auto On]. 

2. Ensure that external control functions are 

properly wired to the frequency converter and all 

programming is completed. 

3. Apply an external run command. 

4. Adjust the speed reference> throughout the 

speed range. 

5. Remove the external run command. 

6. Note any problems. 

If warnings or alarms occur, see 8 Warnings and Alarms. 

3.9 Acoustic Noise or Vibration 

If the motor or the equipment driven by the motor - e.g. a 

fan blade - is making noise or vibrations at certain 

frequencies, try the following: 

Speed Bypass, parameter group 46* 

If warnings or alarms occur, see 8 Warnings and Over -modulation, 14 -03 Overmodulation set to off 

Alarms. Switching pattern and switching frequency 

Check that motor data is entered correctly. parameter group 140* 

Increase the ramp -down time in 3 -42 Ramp 1 Resonance Dampening, 1 -64 Resonance 

Ramp Down Time. Dampening 

Enable overvoltage control in 2 -17 Over -voltage 

Control. 

See 4.1.1 Local Control Panel for resetting the frequency 

converter after a trip. 
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4 User Interface 

4.1 Local Control Panel 

The local control panel (LCP) is the combined display and 

keypad on the front of the unit. The LCP is the user 

interface to the frequency converter. 

The LCP has several user functions. 

Start, stop, and control speed when in local 

control 

Display operational data, status, warnings and 

cautions 

Programming frequency converter functions 

Manually reset the frequency converter after a 

fault when auto -reset is inactive 

An optional numeric LCP (NLCP) is also available. The NLCP 

operates in a manner similar to the LCP. See the 
Programming Guide, for details on use of the NLCP. 

4.1.1 LCP Layout 

The LCP is divided into four functional groups (see 

Illustration 4.1). 

a 

b 

d 

Status 1(-1) 

1234rpm 

Run OK 

LOA 

43,5Hz 

43,5Hz 

0 
Status 

0 
Quick 

Menu 

0 
Main 

Menu 

0 
Alarm 

Log 

Illustration 4.1 LCP 

a. Display area. 

b. Display menu keys for changing the display to 

show status options, programming, or error 
message history. 

c. Navigation keys for programming functions, 
moving the display cursor, and speed control in 

local operation. Also included are the status 

indicator lights. 

d. Operational mode keys and reset. 
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4.1.2 Setting LCP Display Values 

The display area is activated when the frequency converter 
receives power from mains voltage, a DC bus terminal, or 
an external 24 V DC supply. 

The information displayed on the LCP can be customized 
for user application. 

Each display readout has a parameter associated 

with it 

Options are selected in the quick menu Q3 -13 

Display Settings 

Display 2 has an alternate larger display option 

The frequency converter status at the bottom line 

of the display is generated automatically and is 

not selectable 

Status 

799 RPM 7 83 A 36 4 kw 

53.2 
Auto Remote R. ping 

Illustration 4.2 Display Readouts 

Status 

207RPM 5.25A 24.4 kw 

Auto Remote Running 

Illustration 43 Display Readouts 

Display Parameter number Default setting 

1.1 0 -20 Motor RPMs 

1.2 0 -21 Motor current 

1.3 0 -22 Motor power (kW) 

2 0 -23 Motor frequency 

3 0 -24 Reference in percent 

Table 4.1 Legend to Illustration 4.2 and Illustration 4.3 

4.1.3 Display Menu Keys 

Menu keys are used for menu access for parameter set -up, 

toggling through status display modes during normal 
operation, and viewing fault log data. 

Status 
Quick 
Menu 

Illustration 4.4 Menu Keys 

Main 
Menu 

Alarm 
Log 

Key Function 

Status Shows operational information. 

In Auto mode, press to toggle between 

status read -out displays 

Press repeatedly to scroll through each 

status display 

Press [Status] plus [A] or [V] to adjust the 

display brightness 

The symbol in the upper right corner of the 

display shows the direction of motor 

rotation and which set -up is active. This is 

not programmable. 

Quick Menu Allows access to programming parameters for 

initial set up instructions and many detailed 

application instructions. 

Press to access Q2 Quick Setup for 

sequenced instructions to program the basic 

frequency controller set up 

Follow the sequence of parameters as 

presented for the function set up 

Main Menu Allows access to all programming parameters. 

Press twice to access top -level index 

Press once to return to the last location 

accessed 

Press to enter a parameter number for 

direct access to that parameter 

Alarm Log Displays a list of current warnings, the last 10 

alarms, and the maintenance log. 

For details about the frequency converter 

before it entered the alarm mode, select the 

alarm number using the navigation keys 

and press [OK]. 

Table 4.2 Function Description Menu Keys 
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4.1.4 Navigation Keys 

Navigation keys are used for programming functions and 

moving the display cursor. The navigation keys also 

provide speed control in local (hand) operation. Three 

frequency converter status indicator lights are also located 

in this area. 

Illustration 4.5 Navigation Keys 

Key Function 

Back Reverts to the previous step or list in the menu 

structure. 

Cancel Cancels the last change or command as long as 

the display mode has not changed. 

Info Press for a definition of the function being 

displayed. 

Navigation 

Keys 

Use the four navigation keys to move between 

items in the menu. 

OK Use to access parameter groups or to enable a 

choice. 

Table 4.3 Navigation Keys Functions 

Light Indicator Function 

Green ON The ON light activates when the 

frequency converter receives 

power from mains voltage, a DC 

bus terminal, or an external 24 V 

supply. 

Yellow WARN When warning conditions are met, 

the yellow WARN light comes on 

and text appears in the display 

area identifying the problem. 

Red ALARM A fault condition causes the red 

alarm light to flash and an alarm 

text is displayed. 

Table 4.4 Indicator Lights Functions 

4.1.5 Operation Keys 

Operation keys are found at the bottom of the LCP. 

Hand\ 

Illustration 4.6 Operation Keys 

Key Function 

Hand On Starts the frequency converter in local control. 

Use the navigation keys to control frequency 

converter speed 

An external stop signal by control input or 

serial communication overrides the local hand 

on 

Off Stops the motor but does not remove power to 

the frequency converter. 

Auto On Puts the system in remote operational mode. 

Responds to an external start command by 

control terminals or serial communication 

Speed reference is from an external source 

Reset Resets the frequency converter manually after a 

fault has been cleared. 

Table 4.5 Operation Keys Functions 

4.2 Back Up and Copying Parameter 
Settings 

Programming data is stored internally in the frequency 
converter. 

The data can be uploaded into the LCP memory 
as a storage back up 

Once stored in the LCP, the data can be 

downloaded back into the frequency converter 

Data can also be downloaded into other 
frequency converters by connecting the LCP into 
those units and downloading the stored settings. 

(This is a quick way to program multiple units 

with the same settings). 

Initialisation of the frequency converter to restore 

factory default settings does not change data 

stored in the LCP memory 
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AWARNING 
UNINTENDED START' 
When the frequency converter is connected to AC mains, 

the motor may start at any time. The frequency converter, 
motor, and any driven equipment must be in operational 
readiness. Failure to be in operational readiness when the 
frequency converter is connected to AC mains could result 
in death, serious injury, or equipment or property damage. 

personal menu settings, fault log, alarm log, and 

other monitoring functions 

Using 14 -22 Operation Mode is generally 
recommended 

Manual initialisation erases all motor, 
programming, localization, and monitoring data 

and restores factory default settings 

Uploading Data to the LCP 
4.3.1 Recommended Initialisation 

1. Press [Main Menu] twice to access parameters. 

1. Press [Off] to stop the motor before uploading or 
downloading data. 

2. Scroll to 14 -22 Operation Mode. 

3. Press [OK]. 
2. Go to 0 -50 LCP Copy. 

4. Scroll to Initialisation. 
3. Press [OK]. 

5. Press [OK]. 
4. Select All to LCP. 

6. Remove power to the unit and wait for the 
5. Press [OK]. A progress bar shows the uploading 

process. 
display to turn off. 

7. Apply power to the unit. 
6. Press [Hand On] or [Auto On] to return to normal 

operation. Default parameter settings are restored during start up. 
This may take slightly longer than normal. 

4.2.1 

4.2.2 Downloading Data from the LCP 

1. Press [Off] to stop the motor before uploading or 

downloading data. 

2. Go to 0 -50 LCP Copy. 

3. Press [OK]. 

4. ,Select All from LCP. 

5. Press [OK]. A progress bar shows the 
downloading process. 

6. Press [Hand On] or [Auto On] to return to normal 

operation. 

4.3 Restoring Default Settings 

CAUTION 
Initialisation restores the unit to factory default settings. 
Any programming, motor data, localization, and 

monitoring records will be lost. Uploading data to the LCP 

provides a backup before initialisation. 

Restoring the frequency converter parameter settings back 

to default values is done by initialisation of the frequency 
converter. Initialisation can be through 14 -22 Operation 

Mode or manually. 

Initialisation using 14 -22 Operation Mode does not 
change frequency converter data such as 

operating hours, serial communication selections, 

8. Alarm 80 is displayed. 

9. Press [Reset] to return to operation mode. 

4.3.2 Manual Initialisation 

1. Remove power to the unit and wait for the 
display to turn off. 

2. Press and hold [Status], [Main Menu], and [OK] at 

the same time and apply power to the unit. 

Factory default parameter settings are restored during start 

up. This may take slightly longer than normal. 

Manual initialisation does not reset the following frequency 
converter information 

15 -00 Operating Hours 

15 -03 Power Up's 

15 -04 Over Temp's 

15 -05 Over Volt's 
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5 About Frequency Converter Programming 

5.1 Introduction 

The frequency converter is programmed for its application 

functions using parameters. Parameters are accessed by 

pressing either [Quick Menu] or [Main Menu] on the LCP. 

(See 4 User Interface for details on using the LCP function 
keys.) Parameters may also be accessed through a PC 

using the MCT 10 Set -up Software (see )5.6 Remote 

Programming with MCT 10 Set -up Software. 

The quick menu is intended for initial start up(Q2 - ** Quick 

Set Up) and detailed instructions for common frequency 

converter applications (Q3 - ** Function Set Up). Step -by -step 

instructions are provided. These instructions enable the 

user to walk through the parameters used for 
programming applications in their proper sequence. Data 

entered in a parameter can change the options available in 

the parameters following that entry. The quick menu 

presents easy guidelines for getting most systems up and 

running. 
The Quick Menu also contains Q7 - ** Water and Pumps 

providing very quick access to all dedicated water and 

pump features of the VLT® AQUA Drive 

The main menu accesses all parameters and allows for 
advanced frequency converter applications. 

5.2 Programming Example 

Here is an example for programming the frequency 
converter for a common application in open loop. 

This procedure programs the frequency converter 
to receive a 0 -10 V DC analog control signal on 

input terminal 53 

The frequency converter will respond by 

providing 6 -60 Hz output to the motor propor- 
tional to the input signal (0 -10 V DC =6 -60 Hz) 

Select the following parameters using the navigation keys 

to scroll to the titles and press [OK] after each action. 

1. 3 -15 Reference 1 Source 

147% 
es 

000A 1(1) 

References 5- 

3-15 Reference Resource 
F. 

III Analog input 53 - 

0 

Illustration 5.1 References 3 -15 Reference 1 Source 

2. 3 -02 Minimum Reference. Set minimum internal 
frequency converter reference to 0 Hz. (This sets 

the minimum frequency converter speed at 0 Hz.) 

147% ' 000A 1(1) 

Analog Reference Q3 -21 

3 -02 Minimum Reference ° O 

0 000 Hz 

, V 

Illustration 5.2 Analog Reference 3 -02 Minimum Reference 

o 

0 

3. 3 -03 Maximum Reference. Set maximum internal 

frequency converter reference to 60 Hz. (This sets 

the maximum frequency converter speed at 60 

Hz. Note that 50/60 Hz is a regional variation.) 

147% 000A 1(1) 

Analog Reference ' Q3 -21 

3 -03 Maximum Reference 
O 

50 000 Hz 

V 

Illustration 5.3 Analog Reference 3 -03 Maximum Reference 

ó 

4. 6 -10 Terminal 53 Low Voltage. Set minimum 
external voltage reference on Terminal 53 at 0 V. 

(This sets the minimum input signal at 0 V.) 
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14 7% 
r ô 

0 00A 1(1) 14.7 % 0.O0Á, . 1(1) 

Q3-21 
Analog Reference Q3-21 

M 
6 -10 Terminal 53 Low 6. 15 Terminal 53 High 

Ref /Feedb Value 
Voltage 

50 000 
OOOV`- -- 

v 

Illustration 5.4 Analog Reference 6-10 Terminal 53 Low Voltage 

5. 6 -11 Terminal 53 High Voltage. Set maximum 
external voltage reference on Terminal 53 at 10 V. 

(This sets the maximum input signal at 10 V.) 

14 7% 0 OOA 1(i) 

Analog Reference Q3 -21 

6 -11 Terminal 53 High' 

Voltage 

1000V 

Illustration 5.5 Analog Reference 6-11 Terminal 53 High Voltage 

6. 6 -14 Terminal 53 Low Ref. /Feedb. Value. Set 

minimum speed reference on Terminal 53 at 6 

Hz. (This tells the frequency converter that the 
minimum voltage received on Terminal 53 (0 V) 

equals 6 Hz output.) 

14 7 %, 

Analog Reference 

000A, 1(1) ,h 

Q3-21 

6 -14 Terminal 53 Low 
Ref./Feedb. Value 

'000020.000 

Illustration 5.6 Analog Reference 6-14 Terminal 53 Low Ref/Feedb. 

Value 

7. 6 -15 Terminal 53 High Ref. /Feedb. Value. Set 

maximum speed reference on Terminal 53 at 60 

Hz. (This tells the frequency converter that the 
maximum voltage received on Terminal 53 (10 V) 

equals 60 Hz output.) 

Illustration 5.7 Analog Reference 6-15 Terminal 53 High Reff 

Feedb. Value 

om 

With an external device providing a 0 -10 V control signal 

connected to frequency converter terminal 53, the system 

is now ready for operation. Note that the scroll bar on the 
right in the last illustration of the display is at the bottom, 
indicating the procedure is complete. 

Illustration 5.8 shows the wiring connections used to 
enable this set up. 

U - I 

1 

A53 

6 -1" 

0-10V 

0 

Illustration 5.8 Wiring Example for External Device Providing 

0-10 V Control Signal (Frequency Converter Left, External Device 

Right) 

5.3 Control Terminal Programming 
Examples 

Control terminals can be programmed. 

Each terminal has specified functions it is capable 

of performing 

Parameters associated with the terminal enable 

the function 

See Table 2.4 for control terminal parameter number and 

default setting. (Default setting can change based on the 
selection in 0 -03 Regional Settings.) 

The following example shows accessing Terminal 18 to see 

the default setting. 
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1. Press [Main Menu] twice, scroll to parameter 
group 5 - ** Digital In /Out and press [OK]. 

14.6% O.00A 
r 
1(1) 

Main Menu 

2 -" Brakes 

3-" Reference / Ramps 

4-** Limits /Warnings 

IS ** Digital In /Out J ° 
Illustration 5.9 6-15 Terminal 53 High ReflFeedb. Value 

2. Scroll to parameter group 5-1* Digital Inputs and 

press [OK]. 

14.7% O.00A 
in 
1(1) 

Digital In /Out 5 "* 

5 -0* Digital I/O mode O 

'5-1* 
1 

Digital Inputs 

5-4* Relays 

5 -5* Pulse Input v 

Illustration 5.10 Digital In/Out 

3. Scroll to 5 -10 Terminal 18 Digital Input. Press [OK] 

to access function choices. The default setting 

Start is shown. 

14 7% 0 00A 
r 
1(1) 

Digital Inputs 5 -1* 

5 -10 Terminal 18 Digital 

Input 

all Start 

o 

Illustration 5.11 Digital inputs 

5.4 International /North American Default 
Parameter Settings 

Setting 0 -03 Regional Settings to International or North 
America changes the default settings for some parameters. 

Table 5.1 lists those parameters that are effected. 

Parameter International 

Default Parameter 
Value 

North American 
Default Parameter 

Value 

0 -03 Regional 

Settings 

International North America 

0 -71 Date Format YYYY -MM -DD MM /DD/YYYY 

0 -72 Time Format 24h 12h 

Parameter International 
Default Parameter 

Value 

North American 

Default Parameter 

Value 

1 -20 Motor Power 

[kW] 

See Note 1 See Note 1 

1 -21 Motor Power 

[HP] 

See Note 2 See Note 2 

1 -22 Motor Voltage 230 V /400 V/575 V 208 V/460 V/575 V 

1 -23 Motor 

Frequency 

20 -1000 Hz 60 Hz 

3 -03 Maximum 

Reference 

50 Hz 60 Hz 

3 -04 Reference 

Function 

Sum External /Preset 

4 -13 Motor Speed 

High Limit [RPM] 

See Note 3 

1500 RPM 1800 RPM 

4 -14 Motor Speed 

High Limit [Hz] 

See Note 4 

50 Hz 60 Hz 

4 -19 Max Output 

Frequency 

1.0 - 1000.0 Hz 120 Hz 

4 -53 Warning Speed 

High 

1500 RPM 1800 RPM 

5 -12 Terminal 27 

Digital Input 

Coast inverse External interlock 

5-40 Function Relay Alarm No alarm 

6 -15 Terminal 53 

High Ref./Feedb. 

Value 

50 60 

6 -50 Terminal 42 

Output 

100 Speed 4 -20mA 

14 -20 Reset Mode Automatic reset x 10 Infinite auto reset 

22 -85 Speed at 

Design Point [RPM] 

See Note 3 

1500 RPM 1800 RPM 

22 -86 Speed at 

Design Point [Hz] 

50 Hz 60 Hz 

Table 5.1 InternatlonaVNorth American Default Parameter Settings 

Note 1: 1 -20 Motor Power (kW] is only visible when 0 -03 Regional 

Settings is set to (0] International. 

Note 2: 1 -21 Motor Power [HP], is only visible when 0 -03 Regional 

Settings is set to (1] North America. 

Note 3: This parameter is only visible when 0 -02 Motor Speed Unit is 

set to (0] RPM. 

Note 4: This parameter is only visible when 0 -02 Motor Speed Unit is 

set to (l] Hz. 

Changes made to default settings are stored and available 

for viewing in the quick menu along with any 

programming entered into parameters. 

1. Press [Quick Menu]. 

2. Scroll to Q5 Changes Made and press [OK]. 
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25 9% 0 OOA 

Quick Menus 

Q7 My Personal Menu 

Q2 Quick Setup 

Q3 Function Setups 
r 

05 Changes Made 

o 

Illustration 5.12 Quick Menus 

3. Select Q5 -2 Since Factory Setting to view all 

programming changes or Q5 -1 Last 10 Changes 

for the most recent. 

259% í).00A 1(1) 

Changes Made Q5 

Q5 -1 Last 10 Changes p 

iQ52 Since Factory Setti r ° 

QS-3 Input Assignments , 

V 

Illustration 5.13 Changes Made 

5.5 Parameter Menu Structure 

Establishing the correct programming for applications 
often requires setting functions in several related 

parameters. These parameter settings provide the 

frequency converter with system details it needs to 
operate properly. System details may include such things 
as input and output signal types, programming terminals, 

minimum and maximum signal ranges, custom displays, 

automatic restart, and other features. 

See the LCP display to view detailed parameter 
programming and setting options 

Press [Info] in any menu location to view 
additional details for that function 

Press and hold [Main Menu] to enter a parameter 

number for direct access to that parameter 

Details for common application set ups are 

provided in 6 Application Set Up Examples. 
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5.5.1 Quick Menu Structure 
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5.6 Remote Programming with MCT 10 Set- 

up Software 

Danfoss has a software program available for developing, 
storing, and transferring frequency converter 
programming. The MCT 10 Set -up Software allows the user 

to connect a PC to the frequency converter and perform 

live programming rather than using the LCP. Additionally, 

all frequency converter programming can be done off -line 

and simply downloaded to the frequency converter. Or the 

entire frequency converter profile can be loaded onto the 
PC for back up storage or analysis. 

The USB connector or RS -485 terminal is available for 

connecting to the frequency converter. 

MCT 10 Set -up Software is available for free download at 

www.VLT -software.com. A CD is also available by 

requesting part number 130B1000. For further information, 
see the Operating Instructions. 
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6 Application Set Up Examples 

6.1 Introduction 

NOTE 
When the optional safe stop feature is used, a jumper wire 
may be required between terminal 12 (or 13) and terminal 
37 for the frequency converter to operate when using 

factory default programming values. 

The examples in this section are intended as a quick 
reference for common applications. 

Parameter settings are the regional default values 

unless otherwise indicated (selected in 

0 -03 Regional Settings) 

Parameters associated with the terminals and 

their settings are shown next to the drawings 

Where switch settings for analog terminals A53 or 

A54 are required, these are also shown 

6.2 Application Examples 

Parameters 

Function Setting 
FC I ° 

N. 
+24 V 120 

+24 V 130 

DIN 180 

DIN 190 

COM 200 

D IN 270 

DIN 290 

D IN 320 

D IN 330 

DIN 370 

+10 V 500 

`O 0. 
o 6 -22 Terminal 54 Low 

Current 

4 mA* 

+ 

6 -23 Terminal 54 

High Current 

20 mA* 

6 -24 Terminal 54 Low 

RefJFeedb. Value 

0* 

6 -25 Terminal 54 

High RefJFeedb. 

Value 

50* 

* = Default Value 

Notes/comments: 
A IN 530 

A IN 540 

COM 550 

A OUT 420 

390 

I 

4 -20 mA 

A54 

Table 6.1 Analog Current Feedback Transducer 

Parameters 

Function Setting 
FC 

o 
sci 
N. 

ó 
+24 V 120 

+24 V 130 

D IN 180 

DIN 190 

COM 200 

D IN 270 

D IN 290 

DIN 320 

DIN 330 

DIN 370 

+10V 500 

6 -20 Terminal 54 

Low Voltage 0.07 V* - 
6 -21 Terminal 54 

High Voltage 

10 V* 

6 -24 Terminal 54 

Low Ref. /Feedb. 

Value 

0* 

6 -25 Terminal 54 

High RefJFeedb. 

Value 

50* 

* - Default Value AIN 530 

AIN Notes/comments: 540 

COM 550 

A OUT 420 

COM 390 \ 
U -I 

0 -10V 

A54 

Table 6.2 Analog Voltage Feedback Transducer (3 -wIre) 

Parameters 

Function Setting 
FC 

o 
r- 

+24 V 120 

+24 V 13o 

DIN 180 

D IN 190 

COM 200 

DIN 270 

DIN 290 

DIN 320 

DIN 330 

DIN 370 

+10v 500 

m 
ó 6 -20 Terminal 54 

Low Voltage 0.07 V* - 

+ 

6 -21 Terminal 54 

High Voltage 

10 V* 

6 -24 Terminal 54 

Low Ref. /Feedb. 

Value 

0* 

6 -25 Terminal 54 

High RefJFeedb. 

Value 

50* 

* = Default Value AIN 530 

A IN Notes/comments: 540 

COM 550 

A OUT 42o 

COM 390 

U - I 

0 -.10V 

I 
A54 

Table 6.3 Analog Voltage Feedback Transducer (4 -wire) 
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Parameters 

Function Setting 
FC I o 

N 
+24 V 120 

+24 V 130 

DIN 180 

DIN 190 

COM 200 

DIN 270 

DIN 290 

DIN 320 

DIN 330 

DIN 370 

+10v 500 

ó 

+ 

6 -10 Terminal 53 

Low Voltage 0.07 V* 

6 -11 Terminal 53 

High Voltage 

10 V* 

6 -14 Terminal 53 

Low RefJFeedb. 

Value 

0* 

6 -15 Terminal 53 

High RefFeedb. 

Value 

50* 

* = Default Value A IN 530 

A IN 540 

COM 

Notes/comments: 

550 

A OUT 420 

COM 390 

U - I 

0 -10V 

u 

A53 

Table 6.4 Analog Speed Reference (Voltage) 

NOTE 
Note switch setting for selecting voltage or current. 

Parameters 

I FC 
o Function Setting 

+24 V 12. 

+24 V 13. 

DIN 1: 
DIN 1 

COM 21 
DIN 27 
DIN 2 
DIN 32 
DIN 33 
DIN 37 

+10v 56 

m 
o 
^ 

+ 

6 -12 Terminal 53 

Low Current 

4 mA* 

6 -13 Terminal 53 

High Current 

20 mA* 

6 -14 Terminal 53 

Low RefFeedb. 

Value 

0* 

6 -15 Terminal 53 

High RefiFeedb. 

Value 

50* 

* = Default Value A IN 53 
A IN 5 . 

COM 

Notes /comments: 
55 

_ 

A OUT 42 
COM 3 

U - I 

4 - 20mA 

I 
A53 

Table 6.5 Analog Speed Reference (Current) 

NOTE 
Note switch setting for selecting voltage or current. 

Parameters 

o 
o 
co 

Function Setting 
FC 

+24 V 12 
+24 V 13 m 5 -10 Terminal 18 [8] Start* 

D IN 1: - Digital Input 

D IN 1 5 -12 Terminal 27 [7] External 

COM 2. Digital Input Interlock 
D IN 27 = Default Value 
D IN 2 Notes/comments: 
DIN 32 
DIN 33 
DIN 37 

+10v 5. 
A IN 53 
AIN 5. 
COM 55 
A OUT 42 
COM 3 

Table 6.6 Run/Stop Command with External interlock 

Parameters 

Function Setting 
FC 

+24 V t 

+24V 13 
D IN 1 :. - 
DIN 1 

COM 2. 

m 
ó 
m 

5 -10 Terminal 18 

Digital Input 

[8] Start* 

5 -12 Terminal 27 

Digital Input 

[7] External 

Interlock 

* = Default Value DIN 27. 

DIN 2 
DIN 32 
DIN 33 
DIN 37 

+10V 5. 
A IN 53. 
AIN 5. 
COM 55 
A OUT 42 
COM 3 

01. 
/I -{- 02 

Notes/comments: 

If 5 -12 Terminal 27 Digital Input 

is set to [O] No operation, a 

jumper wire to terminal 27 is 

not needed. 

03 

0 - 05 
0 

Table 6.7 Run/Stop Command without External Interlock 
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Parameters 

Function Setting 
FC 

o 
ni 

+24 V 12. 

+24v 1 

D IN 1: 
DIN 1 . 

e 
ó 
¡ 

5 -11 Terminal 19 

Digital Input 

[1] Reset 

* = Default Value 

COM 2i 
DIN 27 
DIN 2 
DIN 32. 

DIN 3 
DIN 37. 

+10V 5' 
A IN 53, 
AIN 5. 
COM 55. 
A OUT 42. 

COM 3.. 

Notes/comments: 

Table 6.8 External Alarm Reset 

Parameters 

Function Setting 
FC 

ó 

+24 V 120 

+24V 130 

DIN 180 

DIN 190 

COM 200 

DIN 270 

DIN 290 

DIN 320 

DIN 330 

DIN 370 

+10 V soo 

A IN 

ó 
m 

6 -10 Terminal 53 

Low Voltage 0.07 V* 

6 -11 Terminal53 

High Voltage 

10 V* 

6 -14 Terminal 53 

Low RefFeedb. 

Value 

0* 

6 -15 Terminal 53 

High RefFeedb. 

Value 

50* 

1 
_5k 

T 

* = Default Value 530 . 
A IN 540 

COM 

Notes/comments: 

550 

A OUT 420 

COM 390 

U - I 

Il 
A53 

Table 6.9 Speed Reference (using a manual potentiometer) 

Parameters 

o Function Setting 
FC 

g +24 v 12. 

13. m o 
5 -10 Terminal 18 

D INV 18. -. ' Digital input [8] Start* 

5 -11 Terminal 19 [52] Run DIN t - 
COM 2I Digital Input Permissive 

DIN 27 5 -12 Terminal 27 [7] External 

DIN 2 Digital input Interlock 

DIN 326 5 -40 Function [167] Start 

DIN 33. 
DIN 370 

Relay command 

act. 

* = Default Value 
+10V 514, 

Notes/comments: 
AIN 53 
AIN 5, 
COM 55 
AOUT 42 
COM 3 

l 
01. 

( -02. 
03. 

0, 

^ - 05. 

0. 

Table 6.10 Run Permissive 
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Application Set Up Examples 
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Operating instructions 

Parameters 

Function Setting 
FC ( 

o 

+zav 120 

+24 V 130 

DIN 180 

DIN 190 

COM 200 

DIN 270 

D IN 290 

DIN 320 

DIN 330 

D IN 370 

+10V 500 

AIN 530 

AIN 540 

COM 550 

A OUT 420 

COM 390 

1 

010 

r/ - 020 

m 
á 
m 
- 

R5-485 

8 -30 Protocol FC* 

8 -31 Address 1* 

8 -32 Baud Rate 9600* 

* = Default Value 

Notes /comments: 

Select protocol, address and 

baud rate in the above 

mentioned parameters. 

030 

040 - oso 
060 

610 
+ 680 

690 

Table 6.11 RS-485 Network Connection (N2, Modbus RTU, FC) 

CAUTION 
Thermistors must use reinforced or double insulation to 
meet PELV insulation requirements. 

Parameters 

FC Function Setting 

+zav 12 co 

+24V 13 
DIN 1:. 
D IN 1 

COM 21 
DIN 27 
DIN 2 
DIN 32 
DIN 33 
D IN 37 

m 
ó 
ni 
- 

1 -90 Motor 

Thermal 

Protection 

[2] 

Thermistor 

trip 

1 -93 Thermistor 

Source 

[1] Analog 

input 53 

* = Default Value 

Notes/comments: 

If only a warning is desired, 

1 -90 Motor Thermal Protection 

should be set to [1] Thermistor 

warning. 

+10v 5 
A IN 53 __ 
A IN 5, 

COM 55 
A OUT 42 
COM 3 

U - I 

A53 

Table 6.12 Motor Thermistor 
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Status Messages 
VLT® AQUA Drive 
Operating Instructions 

7 Status Messages 

7.1 Status Display 

When the frequency converter is in status mode, status 

messages are generated automatically from within the 
frequency converter and appear in the bottom line of the 
display (see Illustration 7.1.) 

Status 

799RPM 

Auto 
Han 

7 83A 

o 000 

53 2% 

Remote 
Local 

a b 

Illustration 7.1 Status Display 

Ramping 
Stop 
Running 
Jogging 

Stand by 

36 4kW 

a. The first part of the status line indicates where 

the stop /start command originates. 

b. The second part of the status line indicates where 

the speed control originates. 

c. The last part of the status line gives the present 
frequency converter status. These show the 
operational mode the frequency converter is in. 

NOTE 
In auto /remote mode, the frequency converter requires 

external commands to execute functions. 

7.2 Status Message Definitions 

The next three tables define the meaning of the status 

message display words. 

Operation Mode 

Off The frequency converter does not react to any 

control signal until [Auto On] or [Hand On] is 

pressed. 

Auto On The frequency converter is controlled from the 

control terminals and /or the serial communi- 

cation. 

Hand On The navigation keys on the LCP control the 

frequency converter. Stop commands, reset, 

reversing, DC brake, and other signals applied 

to the control terminals can override local 

control. 

Table 7.1 Status Message Operation Mode 

Reference Site 

Remote The speed reference is given from external 

signals, serial communication, or internal 

preset references. 

Local The frequency converter uses [Hand On] 

control or reference values from the LCP. 

Table 7.2 Status Message Reference Site 

Operation Status 

AC Brake AC Brake was selected in 2 -10 Brake Function. 

The AC brake over -magnetizes the motor to 

achieve a controlled slow down. 

AMA finish OK Automatic motor adaptation (AMA) was 

carried out successfully. 

AMA ready AMA is ready to start. Press [Hand On] to start. 

AMA running AMA process is in progress. 

Braking The brake chopper is in operation. Generative 

energy is absorbed by the brake resistor. 

Braking max. The brake chopper is in operation. The power 

limit for the brake resistor defined in 

2 -12 Brake Power Limit (kW) has been reached. 

Coast Coast inverse was selected as a function 

for a digital input (parameter group 5 -1. 
Digital Inputs). The corresponding terminal 

is not connected. 

Coast activated by serial communication 
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Operation Status 

Ctrl. Ramp -down Control Ramp -down was selected in 

14 -10 Mains Failure. 

The mains voltage is below the value set 

in 14 -11 Mains Voltage at Mains Fault at 

mains fault 

The frequency converter ramps down the 

motor using a controlled ramp down 

Current High The frequency converter output current is 

above the limit set in 4 -51 Warning Current 

High. 

Current Low The frequency converter output current is 

below the limit set in 4 -52 Warning Speed Low 

DC Hold DC hold is selected in 1 -80 Function at Stop 

and a stop command is active. The motor is . 

held by a DC current set in 2 -00 DC Hold/ 

Preheat Current. 

DC Stop The motor is held with a DC current (2 -01 DC 

Brake Current) for a specified time (2 -02 DC 

Braking Time). 

DC Brake is activated in 2 -03 DC Brake Cut 

In Speed [RPM] and a Stop command is 

active. 

DC Brake (inverse) is selected as a function 

for a digital input (parameter group 5 -1* 

Digital Inputs). The corresponding terminal 

is not active. 

The DC Brake is activated via serial 

communication. 

Feedback high The sum of all active feedback is above the 

feedback limit set in 4 -57 Warning Feedback 

High. 

Feedback low The sum of all active feedback is below the 

feedback limit set in 4 -56 Warning Feedback 

Low. 

Freeze output The remote reference is active, which holds 

the present speed. 

Freeze output was selected as a function 

for a digital input (parameter group 5 -1* 

Digital Inputs). The corresponding terminal 

is active. Speed control is only possible via 

the terminal functions Speed Up and 

Speed Down. 

Hold ramp is activated via serial communi- 

cation. 

Freeze output 
request 

A freeze output command has been given, 

but until a run permissive signal is received, 

the motor remains stopped. 

Operation Status 

Freeze ref. Freeze Reference was chosen as a function for 

a digital input (parameter group 5-1* Digital 

Inputs). The corresponding terminal is active. 

The frequency converter saves the actual 

reference. Changing the reference is now only 

possible via terminal functions Speed Up and 

Speed Down. 

Jog request A jog command has been given, but until a 

run permissive signal is received via a digital 

input, the motor is stopped 

Jogging The motor is running as programmed in 

3 -19 Jog Speed [RPM]. 

Jog was selected as function for a digital 

input (parameter group 5-1* Digital Inputs). 

The corresponding terminal (for example, 

Terminal 29) is active. 

The Jog function is activated via the serial 

communication. 

The Jog function was selected as a 

reaction for a monitoring function (for 

example, No signal). The monitoring 

function is active. 

Motor check In 1 -80 Function at Stop, Motor Check was 

selected. A stop command is active. To ensure 

that a motor is connected to the frequency 

converter, a permanent test current is applied 

to the motor. 

OVC control Overvoltage control was activated in 2-17 Over- 

voltage Control. The connected motor is 

supplying the frequency converter with 

generative energy. The overvoltage control 

adjusts the V /Hz ratio to run the motor in 

controlled mode and to prevent the frequency 

converter from tripping. 

PowerUnit Off (For frequency converters with an external 24 

V power supply installed only.) Mains supply 

to the frequency converter is removed, but 

the control card is supplied by the external 24 

V. 

Protection and Protection mode is active. The unit has 

detected a critical status (an overcurrent or 

overvoltage). 

To avoid tripping, switching frequency is 

reduced to 4 kHz. 

If possible, protection mode ends after 

approximately 10 s 

Protection mode can be restricted in 

14 -26 Trip Delay at Inverter Fault 
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Operation Status 

QStop The motor is decelerating using 3 -81 Quick 

Stop Ramp Time. 

Quick stop inverse was chosen as a function 

for a digital input (parameter group 5 -1 *). 

The corresponding terminal is not active. 

The quick stop function was activated via 

serial communication. 

Ramping The motor is accelerating /decelerating using 

the active Ramp Up /Down. The reference, a 

limit value or a standstill is not yet reached. 

Ref. high The sum of all active references is above the 

reference limit set in 4 -55 Warning Reference 

High. 

Ref. low The sum of all active references is below the 

reference limit set in 4 -54 Warning Reference 

Low. 

Run on ref. The frequency converter is running in the 

reference range. The feedback value matches 

the setpoint value. 

Run request A start command has been given, but the 

motor is stopped until a run permissive signal 

is received via digital input. 

Running The frequency converter runs the motor. 

Sleep Mode The energy saving function is enabled. The 

motor has stopped, but will restart automat- 

ically when required. 

Speed high Motor speed is above the value set in 

4 -53 Warning Speed High. 

Speed low Motor speed is below the value set in 

4 -52 Warning Speed Low. 

Standby In Auto On Auto mode, the frequency 

converter starts the motor with a start signal 

from a digital input or serial communication. 

Start delay In 1 -71 Start Delay, a delay starting time was 

set. A start command is activated and the 

motor will start after the start delay time 

expires. 

Start fwd /rev Start forward and start reverse were selected 

as functions for two different digital inputs 

(parameter group 5-1* Digital Inputs). The 

motor starts in forward or reverse depending 

on which corresponding terminal is activated. 

Stop The frequency converter has received a stop 

command from the LCP, digital input or serial 

communication. 

Trip An alarm occurred and the motor is stopped. 

Once the cause of the alarm is cleared, the 

frequency converter can be reset manually by 

pressing [Reset] or remotely by control 

terminals or serial communication. 

Operation Status 

Trip lock An alarm occurred and the motor is stopped. 

Once the cause of the alarm is cleared, power 

must be cycled to the frequency converter. 

The frequency converter can then be reset 

manually by pressing [Reset] or remotely by 

control terminals or serial communication. 

Table 7.3 Status Message Operation Status 
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8 Warnings and Alarms 

8.1 System Monitoring 8.3 Warning and Alarm Displays 

The frequency converter monitors the condition of its 

input power, output, and motor factors as well as other 
system performance indicators. A warning or alarm may 

not necessarily indicate a problem internal to the 
frequency converter itself. In many cases, it indicates failure 

conditions from input voltage, motor load or temperature, 
external signals, or other areas monitored by the frequency 
converter's internal logic. Be sure to investigate those areas 

exterior to the frequency converter as indicated in the 
alarm or warning. 

8.2 Warning and Alarm Types 

Warnings 
A warning is issued when an alarm condition is impending 
or when an abnormal operating condition is present and 
may result in the frequency converter issuing an alarm. A 

warning clears by itself when the abnormal condition is 

removed. 

Alarms 

Trip 

An alarm is issued when the frequency converter is 

tripped, that is, the frequency converter suspends 

operation to prevent frequency converter or system 
damage. The motor will coast to a stop. The frequency 
converter logic will continue to operate and monitor the 
frequency converter status. After the fault condition is 

remedied, the frequency converter can be reset. It will 
then be ready to start operation again. 

A trip can be reset in any of 4 ways 

Press [Reset] on the LCP 

Digital reset input command 

Serial communication reset input command 

Auto reset 

An alarm that causes the frequency converter to trip -lock 
requires that input power is cycled. The motor will coast to 
a stop. The frequency converter logic will continue to 
operate and monitor the frequency converter status. 

Remove input power to the frequency converter and 

correct the cause of the fault, then restore power. This 

action puts the frequency converter into a trip condition as 

described above and may be reset in any of those 4 ways. 

Status .16)1 
O OHz 

Off Remote Stop 

0 000psi 
0 0Hz 
10-Off 

0 o0A 

Illustration 8.1 Warning Display 

ó 
O- 
M 0 

An alarm or trip -lock alarm will flash on display along with 
the alarm number. 

ó 
co 

M 

Status *1cî)I 
0 0Hz 0 000kW 

0 0Hz 
0 

0 00A 

Auto Remote Trip 

Illustration 8.2 Alarm Display 

In addition to the text and alarm code on the frequency 
converter LCP, there are three status indicator lights. 

Illustration 8.3 Status Indicator Lights 
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Warning LED Alarm LED 

Warning On Off 

Alarm Off On (Flashing) 

Trip -Lock On On (Flashing) 

Table 8.1 Status Indicator Lights Explanations 

8.4 Warning and Alarm Definitions 

CAUTION 
Before applying power to the unit, inspect the entire 
installation as detailed in Table 3.1. Check mark those items 
when completed. 

Inspect for Description 

Auxiliary equipment Look for auxiliary equipment, switches, disconnects, or input fuses /circuit breakers that may reside 

on the input power side of the frequency converter or output side to the motor. Ensure that they 

are ready for full speed operation. 

Check function and installation of any sensors used for feedback to the frequency converter 

Remove power factor correction caps on motor(s), if present 

Cable routing Ensure that input power, motor wiring , and control wiring are separated or in three separate 

metallic conduit s for high frequency noise isolation 

Control wiring Check for broken or damaged wires and loose connections 

Check that control wiring is isolated from power and motor wiring for noise immunity 

Check the voltage source of the signals, if necessary 

The use of shielded cable or twisted pair is recommended. Ensure that the shield is terminated 

correctly 

Cooling clearance Measure that top and bottom clearance is adequate to ensure proper air flow for cooling 

EMC considerations Check for proper installation regarding electromagnetic compatibility 

Environmental consider- 

ations 

See equipment label for the maximum ambient operating temperature limits 

Humidity levels must be 5 -95% non -condensing 

Fusing and circuit 

breakers 

Check for proper fusing or circuit breakers 

Check that all fuses are inserted firmly and in operational condition and that all circuit breakers are 

in the open position 

Earthing (Grounding) The unit requires an earth wire (ground wire) from its chassis to the building earth (ground) 

Check for good earth connections (ground connections) that are tight and free of oxidation 

Earthing (grounding) to conduit or mounting the back panel to a metal surface is not a suitable 

earth (ground) 

Input and output power 

wiring 

Check for loose connections 

Check that motor and mains are in separate conduit or separated screened cables 

Panel interior Inspect that the unit interior is free of dirt, metal chips, moisture, and corrosion 

Switches 'Ensure that all switch and disconnect settings are in the proper positions 

Vibration Check that the unit is mounted solidly or that shock mounts are used, as necessary 

Check for an unusual amount of vibration 

Table 8.2 Start Up Check List 

MG20M902 - VLT' is a registered Danfoss trademark 53 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 146 of 300



Basic Troubleshooting VLT® AQUA Drive 
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9 Basic Troubleshooting 

9.1 Start Up and Operation 

Symptom Possible cause Test Solution 

Display dark/No function 

Missing input power See Table 3.1 Check the input power source 

Missing or open fuses or circuit 

breaker tripped 

See open fuses and tripped circuit 

breaker in this table for possible 

causes 

Follow the recommendations 

provided 

No power to the LCP Check the LCP cable for proper 

connection or damage 

Replace the faulty LCP or 

connection cable 

Shortcut on control voltage 

(terminal 12 or 50) or at control 

terminals 

Check the 24 V control voltage 

supply for terminals 12/13 to 20 -39 

or 10 V supply for terminals 50 to 

55 

Wire the terminals properly 

Wrong LCP (LCP from VLT® 2800 

or 5000/6000/8000/ FCD or FCM) 

Use only LCP 101 (P /N 13061124) 

or LCP 102 (P /N 13061107) 

Wrong contrast setting Press [Status] + [4,] /[Y] to adjust 

the contrast 

Display (LCP) is defective Test using a different LCP Replace the faulty LCP or 

connection cable 

Internal voltage supply fault or 

SMPS is defective 

Contact supplier 

Intermittent display 

Overloaded power supply (SMPS) 

due to improper control wiring or 

a fault within the frequency 

converter 

To rule out a problem in the 

control wiring, disconnect all 

control wiring by removing the 

terminal blocks. 

If the display stays lit, then the 

problem is in the control wiring. 

Check the wiring for shorts or 

incorrect connections. If the display 

continues to cut out, follow the 

procedure for display dark. 

Motor not running 

Service switch open or missing 

motor connection 

Check if the motor is connected 

and the connection is not 

interrupted (by a service switch or 

other device). 

Connect the motor and check the 

service switch 

No mains power with 24 V DC 

option card 

If the display is functioning but no 

output, check that mains power is 

applied to the frequency converter. 

Apply mains power to run the unit 

LCP Stop Check if [Off] has been pressed Press [Auto On] or [Hand On] 

(depending on operation mode) to 

run the motor 

Missing start signal (Standby) Check 5 -10 Terminal 18 Digital Input 

for correct setting for terminal 18 

(use default setting) 

Apply a valid start signal to start 

the motor 

Motor coast signal active 

(Coasting) 

Check 5 -12 Coast inv. for correct 

setting for terminal 27 (use default 

setting).. 

Apply 24 V on terminal 27 or 

program this terminal to No 

operation 

Wrong reference signal source Check reference signal: Local, 

remote or bus reference? Preset 

reference active? Terminal 

connection correct? Scaling of 

terminals correct? Reference signal 

available? 

Program correct settings. Check 

3 -13 Reference Site. Set preset 

reference active in parameter 

group 3-1* References. Check for 

correct wiring. Check scaling of 

terminals. Check reference signal. 
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Symptom Possible cause Test Solution 

Motor running in wrong 

direction 

Motor rotation limit Check that 4 -10 Motor Speed 

Direction is programmed correctly. 

Program correct settings 

Active reversing signal Check if a reversing command is 

programmed for the terminal in 

parameter group 5-1* Digital 

inputs.. 

Deactivate reversing signal 

Wrong motor phase connection See in this manual 

Motor is not reaching 

maximum speed 

Frequency limits set wrong Check output limits in 4 -13 Motor 

Speed High Limit [RPM], 4 -14 Motor 

Speed High Limit [Hz] and 4 -19 Max 

Output Frequency. 

Program correct limits 

Reference input signal not scaled 

correctly 

Check reference input signal 

scaling in 6 -0* Analog I/O Mode and 

parameter group 3-1* References. 

Reference limits in parameter 

group 3 -0* Reference Limit. 

Program correct settings 

Motor speed unstable 

Possible incorrect parameter 

settings 

Check the settings of all motor 

parameters, including all motor 

compensation settings. For closed 

loop operation, check PID settings. 

Check settings in parameter group 

1 -6* Analog I/O mode. For closed 

loop operation, check settings in 

parameter group 20 -0* Feedback.. 

Motor runs rough 

Possible over -magnetization Check for incorrect motor settings 

in all motor parameters 

Check motor settings in parameter 

groups 1 -2* Motor Data, 1 -3* Adv 

Motor Data, and 1 -5* Load Indep. 

Setting. 

Motor will not brake 

Possible incorrect settings in the 

brake parameters. Possible too 

short ramp down times 

Check brake parameters. Check 

ramp time settings 

Check parameter group 2 -0* DC 

Brake and 3 -0* Reference Limits. 

Open power fuses or circuit 

breaker trip 

Phase to phase short Motor or panel has a short phase 

to phase. Check motor and panel 

phase for shorts 

Eliminate any shorts detected 

Motor overload Motor is overloaded for the 

application 

Perform startup test and verify 

motor current is within specifi- 

cations. If motor current is 

exceeding nameplate full load 

current, motor may run only with 

reduced load. Review the specifi- 

cations for the application. 

Loose connections Perform pre- startup check for loose 

connections 

Tighten loose connections 

Mains current imbalance 

greater than 3% 

Problem with mains power (See 

Alarm 4 Mains phase loss 

description) 

Rotate input power leads into the 

frequency converter one position: A 

to B, B to C, C to A. 

If imbalanced leg follows the wire, 

it is a power problem. Check mains 

power supply. 

Problem with the frequency 

converter 

Rotate input power leads into the 

frequency converter one position: A 

to B, B to C, C to A. 

If imbalance leg stays on same 

input terminal, it is a problem with 

the unit. Contact the supplier. 

Motor current imbalance 

greater than 3% 

Problem with motor or motor 

wiring 

Rotate output motor leads one 

position: U to V, V to W, W to U. 

If imbalanced leg follows the wire, 

the problem is in the motor or 

motor wiring. Check motor and 

motor wiring. 

Problem with the frequency 

converters 

Rotate output motor leads one 

position: U to V, V to W, W to U. 

If imbalance leg stays on same 

output terminal, it is a problem 

with the unit. Contact the supplier. 
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Symptom Possible cause Test Solution 

Bypass critical frequencies by using 

parameters in parameter group 

4 -6* Speed Bypass 

Turn off over -modulation in 

14-03 Overmodulation 
Check if noise and /or vibration 

Acoustic noise or vibration Resonances have been reduced to an 
Change switching pattern and 

frequency in parameter group 
acceptable limit 

14 -0* Inverter Switching 

Increase Resonance Dampening in 

1 -64 Resonance Dampening 

Table 9.1 Troubleshooting 
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10 Specifications 

10.1 Power -dependent Specifications 

10.1.1 Mains Supply 1 x 200 -240 V AC 

Mains Supply 1 x 200 -240 V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P1K1 

1.1 

P1K5 

15 

P2K2 

22 
P3K0 

3.0 

P3K7 

3.7 

P5K5 

55 
P7K5 

7.5 

P15K 

15 

P22K 

22 

Typical Shaft Output [HP] at 240 V 1.5 2.0 2.9 4.0 4.9 7.5 10 20 30 

1P20/Chassis A3 - - - - - - - - 

1P21/NEMA 1 - B1 B1 B1 B1 B1 B2 Cl C2 

IP55 /NEMA 12 A5 B1 B1 B1 B1 B1 B2 Cl C2 

IP66 A5 B1 B1 B1 B1 B1 B2 Cl C2 

Output current 

Continuous (3 x 200 -240 V) [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8 59.4 88 

Intermittent(3 x 200 -240 V) [A] 7.3 8.3 11.7 13.8 18.4 26.6 33.4 65.3 96.8 

Continuous kVA (208 V AC) [kVA] 5.00 6.40 12.27 18.30 

Max. Input current 

Continuous (1 x 200 -240 V) [A] 12.5 15 20.5 24 32 46 59 111 172 

Intermittent (1 x 200 -240 V) [A] 13.8 16.5 22.6 26.4 35.2 50.6 64.9 122.1 189.2 

Max. pre- fuses'"[A] 20 30 40 40 60 80 100 150 200 

Additional specifications 

Estimated power loss at rated 

max. load [W] 4) 
44 30 44 60 74 110 150 300 440 

Max. cable size (mains, motor, brake) 

[mm2]/(AWG) 2) 

[0.2-4]/(4-1 0) [10]/(7) [351/(2) [50]/(1)/0 [95]/(410) 

Weight enclosure IP20 [kg] 4.9 - - - - - - - - 

Weight enclosure IP21 [kg] - 23 23 23 23 23 27 45 65 

Weight enclosure IP55 [kg] - 23 23 23 23 23 27 45 65 

Weight enclosure IP66 [kg] - 23 23 23 23 23 27 45 65 

Efficiency 3) 0.968 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

Table 10.1 Mains Supply 1 x 200 -240 V AC - Normal Overload 110% for 1 Minute 
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10 

Specifications 
VLT®AQUA Drive 
Operating Instructions 

10.1.2 Mains Supply 3 x 200 -240 V AC 

Mains Supply 3 x 200 -240 V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

PK25 

0.25 

PK37 

0.37 

PK55 

0.55 

PK75 

0.75 

P1K1 

1.1 

P1K5 

1.5 

P2K2 

2.2 

P3K0 

3 

P3K7 

3.7 

Typical Shaft Output [HP] at 208 V 0.25 0.37 0.55 0.75 1.5 2.0 2.9 4.0 4.9 

IP20 /NEMA Chassis A2 A2 A2 A2 A2 A2 A2 A3 A3 

IP21 /NEMA 1 A2 A2 A2 A2 A2 A2 A2 A3 A3 

IP55 /NEMA 12 A5 A5 AS A5 A5 AS AS A5 A5 

IP66 A5 AS AS AS A5 AS AS AS A5 

Output current 

Continuous (3 x 200 -240 V) [A] 1.8 2.4 3.5 4.6 6.6 75 10.6 12.5 16.7 

Intermittent (3 x 200 -240 V) [A] 1.98 2.64 3.85 5.06 7.26 8.3 11.7 13.8 18.4 

Continuous kVA (208 V AC) [kVA) 0.65 0.86 1.26 1.66 2.38 2.70 3.82 4.50 6.00 

Max input current 

Continuous (3 x 200 -240 V) [A] 1.6 2.2 3.2 4.1 5.9 6.8 9.5 11.3 15.0 

Intermittent (3 x 200 -240 V) [A] 1.7 2.42 3.52 4.51 6.5 7.5 10.5 12.4 16.5 

Max. pre -fuses') [A) 10 10 10 10 20 20 20 32 32 

Additional specifications 

Estimated power loss at rated max. load [W] 4) 21 I 29 42 I 54 63 82 I 116 I 155 185 

Max. cable size (mains, motor, brake) [mm2] /(AWG) 2) [0.2- 4]/(4 -10) 

Weight enclosure IP20 [kg] 4.9 4.9 4.9 4.9 4.9 4.9 4.9 6.6 6.6 

Weight enclosure IP21 [kg] 5.5 5.5 5.5 5.5 5.5 5.5 5.5 7.5 7.5 

Weight enclosure IP55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

Weight enclosure IP66 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

Efficiency 3) 0.94 0.94 0.95 0.95 0.96 0.96 0.96 0.96 0.96 

Table 10.2 Mains Supply 3 x 200 -240 V AC - Normal Overload 110% for 1 Minute 
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Specifications 
VLT® AQUA Drive 
Operating Instructions 

Mains supply 3 x 200 -240 V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P5K5 

5.5 

P7K5 

75 

P11K 

11 

P15K 

15 

P18K 

18.5 

P22K 

22 

P30K 

30 

P37K 

37 

P45K 

45 

Typical Shaft Output [HP] at 208 V 7.5 10 15 20 25 30 40 50 60 

IP20 /NEMA Chassis' B3 B3 B3 B4 B4 C3 C3 C4 C4 

IP21 /NEMA 1 B1 B1 B1 B2 Cl Cl Cl C2 C2 

IP55 /NEMA 12 B1 B1 131 B2 Cl Cl Cl C2 C2 

IP66 B1 B1 B1 B2 Cl Cl Cl C2 C2 

Output current 

Continuous (3 x 200 -240 V) [A] 24.2 30.8 46.2 59.4 74.8 88.0 115 143 170 

Intermittent (3 x 200 -240 V) [A] 26.6 33.9 50.8 65.3 82.3 96.8 127 157 187 

Continuous kVA (208 V AC) [kVA] 8.7 11.1 16.6 21.4 26.9 31.7 41.4 51.5 61.2 

Max Input current 

Continuous (3 x 200 -240 V) [A] 22.0 28.0 42.0 54.0 68.0 80.0 104.0 130.0 154.0 

Intermittent (3 x 200 -240 V) [A] 24.2 30.8 46.2 59.4 74.8 88.0 114.0 143.0 169.0 

Max. pre -fuses') [A] 63 63 63 80 125 125 160 200 250 

Additional specifications 

Estimated power loss at rated 

max. load [W] 4) 

269 310 447 602 737 845 1140 1353 1636 

Max. cable size (mains, motor, 

brake) 

[mm2] /(AWG) 2) 

[10]/(7) [35]/(2) [50]/(1/0) [95]1(4/0) 

[120]/ 

(250 

MCM) 

Weight enclosure IP20 [kg] 12 12 12 23.5 23.5 35 35 50 50 

Weight enclosure IP21 [kg] 23 23 23 27 45 45 65 65 65 

Weight enclosure IP55 [kg] 23 23 23 27 45 45 65 65 65 

Weight enclosure IP66 [kg] 23 23 23 27 45 45 65 65 65 

Efficiency 3) 0.96 0.96 0.96 0.96 0.96 0.97 0.97 0.97 0.97 

Table 10.3 Mains supply 3 x 200 -240 V AC - Normal Overload 110% for 1 Minute 

83 +4 and C3 +4 may be converted to IP21 using a conversion kit 

(contact Dan foss) 
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10 

Specifications 
VLrAQUA Drive 
Operating Instructions 

10.1.3 Mains Supply 1 x 380 -480 V AC 

Mains Supply 1 x 380 V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P7K5 

7.5 

P11K 

11 

P18K 

18.5 

P37K 

37 

Typical Shaft Output [HP] at 460 V 10 15 25 50 

IP21 /NEMA 1 B1 B2 Cl C2 

IP55 /NEMA 12 B1 B2 Cl C2 

IP66 B1 B2 Cl C2 

Output current 

Continuous (3 x 380 -440 V) [A] 16 24 37.5 73 

Intermittent (3 x 380 -440 V) [A] 17.6 26.4 41.2 80.3 

Continuous (3 x 441 -480 V) [A] 14.5 21 34 65 

Intermittent (3 x 441 -480 V) [A] 15.4 23.1 37.4 71.5 

Continuous kVA (400 V AC) [kVA] 11.0 16.6 26 50.6 

Continuous kVA (460 V AC) [kVA] 11.6 16.7 27.1 51.8 

Max Input current 

Continuous (1 x 380 -440 V) [A] 33 48 78 151 

Intermittent (1 x 380 -440 V) [A] 36 53 85.8 166 

Continuous (1 x 441 -480 V [A] 30 41 72 135 

Intermittent (1 x 441 -480 V [A] 33 46 79.2 148 

Max. pre- fuses')[A] 63 80 160 250 

Additional specifications 

Estimated power loss at rated max. load [W] 4) 300 440 740 1480 

Max. cable size (mains, motor, brake) [mm2] /(AWG) 2) [10]/(7) [35]/(2) [50]/(1/0) [120]/(4/0) 

Weight enclosure IP21 [kg] 23 27 45 65 

Weight enclosure IP55 [kg] 23 27 45 65 

Weight enclosure IP66 [kg] 23 27 45 65 

Efficiency 3) 0.96 0.96 0.96 0.96 

Table 10.4 Mains Supply 1 x 380 V AC - Normal Overload 110% for 1 Minute 
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Specifications 
VLT® AQUA Drive 
Operating Instructions 

10.1.4 Mains Supply 3 x 380 -480 V AC 

Mains Supply 3 x 380-480 V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

PK37 

037 

PK55 

055 

PK75 

0.75 

P1K1 

1.1 

P1K5 

1.5 

P2K2 

22 
P3K0 

3 

P4K0 

4 

P5K5 

55 

P7K5 

75 

Typical Shaft Output [HP] at 460 V 0.5 0.75 1.0 1.5 2.0 2.9 4.0 5.3 7.5 10 

IP20 /NEMA Chassis A2 A2 A2 A2 A2 A2 A2 A2 A3 A3 

IP21 /NEMA 1 

IP55 /NEMA 12 A5 AS AS AS AS A5 AS AS A5 AS 

IP66 A5 AS AS AS AS A5 AS AS AA A5 

Output current 

Continuous (3 x 380 -440 V) [A] 1.3 1.8 2.4 3 4.1 5.6 7.2 10 13 16 

Intermittent (3 x 380 -440 V) [A] 1.43 1.98 2.64 3.3 4.5 6.2 7.9 11 14.3 17.6 

Continuous (3 x 441 -480 V) [A] 1.2 1.6 2.1 2.7 3.4 4.8 6.3 8.2 11 14.5 

Intermittent (3 x 441 -480 V) [A] 1.32 1.76 2.31 3.0 3.7 5.3 6.9 9.0 12.1 15.4 

Continuous kVA (400 V AC) [kVA] 0.9 1.3 1.7 2.1 2.8 3.9 5.0 6.9 9.0 11.0 

Continuous kVA (460 V AC) [kVA] 0.9 1.3 1.7 2.4 2.7 3.8 5.0 6.5 8.8 11.6 

Max Input current 

Continuous (3 x 380 -440 V) [A] 1.2 1.6 2.2 2.7 3.7 5.0 6.5 9.0 11.7 14.4 

Intermittent (3 x 380 -440 V) [A] 1.32 1.76 2.42 3.0 4.1 5.5 7.2 9.9 12.9 15.8 

Continuous (3 x 441 -480 V) [A] 1.0 1.4 1.9 2.7 3.1 4.3 5.7 7.4 9.9 13.0 

Intermittent (3 x 441 -480 V) [A] 1.1 1.54 2.09 3.0 3.4 4.7 6.3 8.1 10.9 14.3 

Max. pre- fuses1 [A] 10 10 10 10 10 20 20 20 30 30 

Additional specifications 

Estimated power loss at rated max. load [W] °) 35 42 46 58 62 88 I 116 
I 

124 I 187 255 

Max. cable size (mains, motor, brake) 

[mm2] /(AWG) 2) 
[4l/(10) 

Weight enclosure IP20 [kg] 4.7 4.7 4.8 4.8 4.9 4.9 4.9 4.9 6.6 6.6 

Weight enclosure IP21 [kg] 

Weight enclosure IP55 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2 

Weight enclosure IP66 [kg] 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 14.2 14.2 

Efficiency 3) 0.93 0.95 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97 

Table 10.5 Mains Supply 3 x 380-480 V AC - Normal Overload 110% for 1 Minute 
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10 

Specifications 
VLrAQUA Drive 
Operating Instructions 

Mains Supply 3 x 380 - 480V AC - Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P11K 

11 

P15K 

15 

P18K 

183 

P22K 

22 

P30K 

30 

P37K 

37 

P45K 

45 

P55K 

55 

P75K 

75 

P90K 

90 

Typical Shaft Output [HP] at 460 V 15 20 25 30 40 50 60 75 100 125 

IP20 /NEMA Chassis B3 B3 B3 B4 B4 B4 C3 C3 C4 C4 

IP21 /NEMA 1 B1 B1 B1 B2 B2 Cl Cl Cl C2 C2 

IP55 /NEMA 12 B1 B1 B1 B2 B2 Cl Cl Cl C2 C2 

IP66 B1 B1 B1 B2 B2 Cl Cl Cl C2 C2 

Output current 

Continuous (3 x 380 -440 V) [A] 24 32 37.5 44 61 73 90 106 147 177 

Intermittent (3 x 380 -440 V) [A] 26.4 35.2 41.3 48.4 67.1 80.3 99 117 162 195 

Continuous (3 x 441 -480 V) [A] 21 27 34 40 52 65 80 105 130 160 

Intermittent (3 x 441 -480 V) [A] 23.1 29.7 37.4 44 61.6 71.5 88 116 143 176 

Continuous kVA (400 V AC) [kVA] 16.6 22.2 26 30.5 42.3 50.6 62.4 73.4 102 123 

Continuous kVA (460 V AC) [kVA] 16.7 21.5 27.1 31.9 41.4 51.8 63.7 83.7 104 128 

Max input current 

Continuous (3 x 380 -440 V) [A] 22 29 34 40 55 66 82 96 133 161 

Intermittent (3 x 380 -440 V) [A] 24.2 31.9 37.4 44 60.5 72.6 90.2 106 146 177 

Continuous (3 x 441 -480 V [A] 19 25 31 36 47 59 73 95 118 145 

Intermittent (3 x 441 -480 V) [A] 20.9 27.5 34.1 39.6 51.7 64.9 80.3 105 130 160 

Max. pre -fuses ""[A] 63 63 63 63 80 100 125 160 250 250 

Additional specifications 

Estimated power loss at rated 

max. load [W] 4) 
278 392 465 525 698 739 843 1083 1384 1474 

Max. cable size (mains, motor, brake) 

[mm2] /(AWG) 2) 
[10] /(7) [35]/(2) [50]/(1/0) 

[120]/ 
(4/0) 

[120]/ 

(4/0) 

Weight enclosure IP20 [kg] 12 12 12 23.5 23.5 23.5 35 35 50 50 

Weight enclosure IP21 [kg] 23 23 23 27 27 45 45 45 65 65 

Weight enclosure IP55 [kg] 23 23 23 27 27 45 45 45 65 65 

Weight enclosure IP66 [kg] 23 23 23 27 27 45 45 45 65 65 

Efficiency 3) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.99 

Table 10.6 Mains Supply 3 x 380 -480 V AC - Normal Overload 110% for 1 Minute 

83+84 and C3+C4 may be converted to IP21 using a conversion kit 

(contact Danfoss) 
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Specifications 
VL7® AQUA Drive 
Operating Instructions 

10.1.5 Mains Supply 3 x 525 -600 V AC 

Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

PK75 

0.75 

P1 K1 

1.1 

P1K5 

1.5 

P2K2 

2.2 

P3K0 

3 

P4K0 

4 

P5K5 

5.5 

P7K5 

7.5 

P11K 

11 

IP20 /NEMA Chassis A2 A2 A2 A2 A2 A2 A3 A3 B3 

IP21 /NEMA 1 A2 A2 A2 A2 A2 A2 A3 A3 B1 

IP55 /NEMA 12 AS AS A5 AS AS AS AS AS B1 

IP66 AS A5 A5 AS AS AS AS AS B1 

Output current 

Continuous (3 x 525 -550 V) [A] 1.8 2.6 2.9 4.1 5.2 6.4 9.5 11.5 19 

Intermittent (3 x 525 -550 V) [A] 2.9 3.2 4.5 5.7 7.0 10.5 12.7 21 

Continuous (3 x 525 -600 V) [A] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0 18 

Intermittent (3 x 525 -600 V) [A] 2.6 3.0 4.3 5.4 6.7 9.9 12.1 20 

Continuous kVA (525 V AC) [kVA] 1.7 2.5 2.8 3.9 5.0 6.1 9.0 11.0 18.1. 

Continuous kVA (575 V AC) [kVA] 1.7 2.4 2.7 3.9 4.9 6.1 9.0 11.0 17.9 

Max. Input current 

Continuous (3 x 525 -600 V) [A] 1.7 2.4 2.7 4.1 5.2 5.8 8.6 10.4 17.2 

Intermittent (3 x 525 -600 V) [A] 2.7 3.0 4.5 5.7 6.4 9.5 11.5 19 

Max. pre -fuses" [A] 10 10 10 20 20 20 32 32 40 

Additional specifications 

Estimated power loss at rated max. load [W] 4) 35 
I 

50 I 65 I 92 I 122 I 145 I 195 261 225 

Max. cable size (mains, motor, brake) 

[mmz) /(AWG) 2) 
[0.2- 41/(24 - 10) [161/(6) 

Weight enclosure IP20 [kg] 6.5 6.5 6.5 6.5 6.5 6.5 6.6 6.6 12 

Efficiency 4) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.98 

Table 10.7 Mains Supply 3 x 525-600 V AC 

p For type of fuse see 10.3.2 Fuse Tables 

2) American Wire Gauge 

3) Measured using 5 m screened motor cables at rated load and rated 

frequency 

4) The typical power loss is at normal 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 

frequency converter and vice versa. 

If the switching frequency is raised from nominal the power losses 

may rise significantly. 

LCP and typical control card power consumptions are included. 

Further options and customer load may add up to 30 Watts to the 

losses. (Though typically only 4 W 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 (t 5 %). 

5) Motor and mains cable: 300 MCM /150 mm2 
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10 

Specifications 
VLT®AQUA Drive 
Operating Instructions 

Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P15K 

15 

P18K 

185 

P22K 

22 

P30K 

30 

P37K 

37 

P45K 

45 

P55K 

55 

P75K 

75 

P90K 

90 

IP20 /NEMA Chassis B3 B3 B4 B4 B4 C3 C3 C4 C4 

IP21 /NEMA 1 B1 B1 B2 B2 B2 Cl Cl C2 C2 

IP55 /NEMA 12 B1 B1 B2 B2 B2 Cl Cl C2 C2 

IP66 B1 B1 B2 B2 B2 Cl Cl C2 C2 

Output current 

Continuous (3 x 525 -550 V) [A] 23 28 36 43 54 65 87 105 137 

Intermittent (3 x 525 -550 V) [A] 25 31 40 47 59 72 96 116 151 

Continuous (3 x 525 -600 V) [A] 22 27 34 41 52 62 83 100 131 

Intermittent (3 x 525 -600 V) [A] 24 30 37 45 57 68 91 110 144 

Continuous kVA (525 V AC) [kVA] 21.9 26.7 34.3 41 51.4 61.9 82.9 100 130.5 

Continuous kVA (575 V AC) [kVA] 21.9 26.9 33.9 40.8 51.8 61.7 82.7 99.6 130.5 

Max. Input current 

Continuous (3 x 525 -600 V) [A] 20.9 25.4 32.7 39 49 59 78.9 95.3 124.3 

Intermittent (3 x 525 -600 V) [A] 23 28 36 43 54 65 87 105 137 

Max. pre- fuseshi [A] 40 50 60 80 100 150 160 225 250 

Additional specifications 

Estimated power loss at rated max. load [W] 4) 285 I 329 460 I 560 I 740 860 I 890 1020 I 1130 

Max. cable size (mains, motor, brake) 

[mm2] /(AWG) 2) 
[35]/(2) [50]/(1) [95 51/(3/0) 

Weight enclosure IP20 [kg] 12 12 23.5 23.5 23.5 35 35 50 50 

Efficiency 4) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

Table 10.8 Mains Supply 3 x 525-600 V AC 

I) For type of fuse see 10.3.2 Fuse Tables 

2) American Wire Gauge 

3) Measured using 5 m screened motor cables at rated load and rated 

frequency 
4) The typical power loss is at normal load conditions and expected 

to be within 1-15% (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 

frequency converter and vice versa. 

If the switching frequency is raised from nominal the power losses 

may rise significantly. 

LCP and typical control card power consumptions are included. 

Further options and customer load may add up to 30 Watts to the 

losses. (Though typically only 4 W 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 (t 5 %). 

s) Motor and mains cable: 300 MCM /150 mm2 
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Specifications 
VL7®AQUA Drive 
Operating Instructions 

10.1.6 Mains Supply 3 x 525 -690 V AC 

Mains Supply 3x525-690 V AC 

Frequency Converter 

Typical Shaft Output [kW] 

P1K1 

1.1 

P1K5 

15 

P2K2 

2.2 

P3K0 

3 

P4K0 

4 

P5K5 

5.5 

P7K5 

7.5 

Enclosure IP20 (only) A3 A3 A3 A3 A3 A3 A3 

Output current High overload 110% for 1 min 

Continuous (3x525 -550 V) [A] 2.1 2.7 3.9 4.9 6.1 9 11 

Intermittent (3x525 -550 V) [A] 2.3 3.0 4.3 5.4 6.7 9.9 12.1 

Continuous kVA (3x551 -690 V) [A] 1.6 2.2 3.2 4.5 5.5 7.5 10 

Intermittent kVA (3x551 -690 V) [A] 1.8 2.4 3.5 4.9 6.0 8.2 11 

Continuous kVA 525 V AC 1.9 2.6 3.8 5.4 6.6 9 12 

Continuous kVA 690 V AC 1.9 2.6 3.8 5.4 6.6 9 12 

Max. input current 

Continuous (3x525 -550 V) [A] 1.9 2.4 3.5 4.4 5.5 8 10 

Intermittent (3x525 -550 V) [A] 2.1 2.6 3.8 8.4 6.0 8.8 11 

Continuous kVA (3x551 -690 V) [A] 1.4 2.0 2.9 4.0 4.9 6.7 9 

Intermittent kVA (3x551 -690 V) [A] 1.5 2.2 3.2 4.4 5.4 7.4 9.9 

Additional specifications 

IP20 max. cable cross sections) (mains, motor, 

brake and load sharing) [mm2] /(AWG) 
[0.2- 41/(24 -10 

Estimated power loss at rated max. load [W] 4) 44 60 88 120 160 220 300 

Weight, enclosure IP20 [kg] 6.6 6.6 6.6 6.6 6.6 6.6 6.6 

Efficiency 4) 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

Table 10.9 Mains Supply 3 x 525-690 V AC IP20 
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Specifications 
VLT®AQUA Drive 
Operating Instructions 

Normal overload 110% for 1 minute 

Frequency converter 

TypicalShaft Output [kW] 

P11K 

11 

P15K 

15 

P18K 

185 

P22K 

22 

P30K 

30 

P37K 

37 

P45K 

45 

P55K 

55 

P75K 

75 

P90K 

90 

Typical Shaft Output [HP] at 

575 V 

10 16.4 20.1 24 33 40 50 60 75 100 

IP21 /NEMA 1 B2 B2 B2 B2 B2 C2 C2 C2 C2 C2 

IP55 /NEMA 12 B2 B2 B2 B2 B2 C2 C2 C2 C2 C2 

Output current 

Continuous (3 x 525 -550 V) 

[A] 

14 19 23 28 36 43 54 65 87 105 

Intermittent (3 x 525 -550 V) 

[A] 

15.4 20.9 25.3 30.8 39.6 47.3 59.4 71.5 95.7 115.5 

Continuous (3 x 551 -690 V) 

[A] 

13 18 22 27 34 41 52 62 83 100 

Intermittent (3 x 551 -690 V) 

[A] 

14.3 19.8 24.2 29.7 37.4 45.1 57.2 68.2 91.3 110 

Continuous kVA (550 V AC) 

[kVA] 
13.3 18.1 21.9 26.7 34.3 41 51.4 61.9 82.9 100 

Continuous kVA (575 V AC) 

[kVA] 
12.9 17.9 21.9 26.9 33.8 40.8 51.8 61.7 82.7 99.6 

Continuous kVA (690 V AC) 

[kVA] 
15.5 21.5 26.3 32.3 40.6 49 62.1 74.1 99.2 119.5 

Max. input current 

Continuous (3 x 525 -690 V) 

[A] 

15 19.5 24 29 36 49 59 71 87 99 

Intermittent (3 x 525 -690 V) 

[A] 

16.5 21.5 26.4 31.9 39.6 53.9 64.9 78.1 95.7 108.9 

Max. pre- fuses1I [A] 63 63 63 63 80 100 125 160 160 160 

Additional specifications 

Estimated power loss at 

rated max. load [W] 4) 
201 285 335 375 430 592 720 880 1200 1440 

Max. cable size (mains, 

motor, brake) [mm2] /(AWG) 
2) 

[35]/(1/0) [95]/(4/0) 

Weight IP21 [kg] 27 27 27 27 27 65 65 65 65 65 

Weight IP55 [kg] 27 27 27 27 27 65 65 65 65 65 

Efficiency 4) 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

Table 10.10 Mains Supply 3 x 525 -690 V AC IP21- IP55/NEMA 1 -NEMA 12 
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Normal overload 110% for 1 minute 

Frequency converter 

Typical Shaft Output [kW] 

P45K 

45 

P55K 

55 

Typical Shaft Output [HP] at 575 V 60 75 

1P20/Chassis C3 C3 

Output current 

Continuous (3 x 525 -550 V) [A] 54 65 

Intermittent (3 x 525 -550 V) [A] 59.4 71.5 

Continuous (3 x 551 -690 V) [A] 52 62 

Intermittent (3 x 551 -690 V) [A] 57.2 68.2 

Continuous kVA (550 V AC) [kVA] 51.4 62 

Continuous kVA (575 V AC) [kVA] 62.2 74.1 

Continuous kVA (690 V AC) [kVA] 62.2 74.1 

Max. input current 

Continuous (3 x 525 -550 V) [A] 52 63 

Intermittent (3 x 525 -550 V) [A] 57.2 69.3 

Continuous (3 x 551 -690 V) [A] 50 60 

Intermittent (3 x 551 -690 V) [A] 55 66 

Max. pre -fuses" [A] 100 125 

Additional specifications 

Estimated power loss at rated max. load [W] 4) 592 720 

Max. cable size (mains, motor, brake) [mm2] /(AWG) 2) 50 (1) 

Weight IP20 [kg] 35 35 

Efficiency 4) 0.98 0.98 

Table 10.11 Mains Supply 3 x 525-690 V IP20 

I) For type of fuse see 103.2 Fuse Tables 

2) American Wire Gauge 

3) Measured using 5 m screened motor cables at rated load and rated 

frequency 

4) The typical power loss is at normal 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 

frequency converter and vice versa. 

If the switching frequency is raised from nominal the power losses 

may rise significantly. 

LCP and typical control card power consumptions are included. 

Further options and customer load may add up to 30 W to the 

losses. (Though typically only 4 W 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%). 

5) Motor and mains cable: 300 MCM /150 mm2 
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VLT® AQUA Drive 
Operating Instructions 

10.2 General Technical Data 

Protection and Features 

Electronic thermal motor protection against overload. 

Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 

°C ± 5 °C. An overload temperature cannot be reset until the temperature of the heatsink is below 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 95 °C. 

The frequency converter is protected against short- circuits on motor terminals U, V, W. 

If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load). 

Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit 

voltage is too low or too high. 

The frequency converter is protected against earth faults on motor terminals U, V, W. 

Mains supply (L1, L2, L3) 

Supply voltage 

Supply voltage 

Supply voltage 

Supply voltage 

200-240 V ±10% 

380-480 V ±10% 

525-600 V ±10% 

525-690 V ±10% 

Mains voltage low /mains drop -out: 

During low mains voltage or a mains drop -out the frequency converter continues until the intermediate circuit voltage drops 

below the minimum stop level, which corresponds typically to 15% below the frequency converter's lowest rated supply voltage. 

Power -up and full torque cannot be expected at mains voltage lower than 10% below the frequency converter's lowest rated 

supply voltage. 

Supply frequency 50/60 Hz +4/ -6% 

The frequency converter power supply is tested in accordance with IEC61000 -4 -28, 50 Hz +4/ -6 %. 

Max. imbalance temporary between mains phases 3.0% of rated supply voltage 

True Power Factor (A) >_ 0.9 nominal at rated load 

Displacement Power Factor (cos(p) near unity (> 0.98) 

Switching on input supply L1, L2, L3 (power -ups) s enclosure type A maximum 2 times /min. 
Switching on input supply L1, L2, L3 (power -ups) z enclosure type B, C maximum 1 time /min. 
Switching on input supply L1, L2, L3 (power -ups) Z 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, 240/480/600/690 

V maximum. 

Motor output (U, V, W) 

Output voltage 0 -100% of supply voltage 

Output frequency 0-590 Hz 
Switching on output Unlimited 

Ramp times 1-3600 s 

Dependent on power size. 

Torque characteristics 

Starting torque (Constant torque) maximum 110% for 1 min' 
Starting torque maximum 135% up to 0.5 s° 

Overload torque (Constant torque) maximum 110% for 1 min 

*Percentage relates to VLT AQUA Drive's nominal torque. 
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Cable lengths and cross sections 

Max. motor cable length, screened /armoured 150 m 

Max. motor cable length, unscreened /unarmoured 300 m 

Max. cross section to motor, mains, load sharing and brake 

Maximum cross section to control terminals, rigid wire 1.5 mm2/16 AWG (2 x 0.75 mm2) 

Maximum cross section to control terminals, flexible cable 1 mm2/18 AWG 

Maximum cross section to control terminals, cable with enclosed core 0.5 mm2 /20 AWG 

Minimum cross section to control terminals 0.25 mm2 

* See Mains 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 
Terminal number 

2 

53, 54 

Modes Voltage or current 

Mode select Switch S201 and switch S202 

Voltage mode Switch S201/switch 5202 = OFF (U) 

Voltage level 0 to +10 V (scaleable) 

Input resistance, Ri approx. 10 1c0 

Max. voltage ±20 V 

Current mode Switch S201/switch S202 = ON (I) 

Current level 0/4 to 20 mA (scaleable) 

Input resistance, Ri approx. 2001I 
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. 

PELV isolation 

+24V - 
18 - 

I 

37 

Functional 
isolation 

RS485 

Illustration 10.1 PELV Isolation of Analog Inputs 

Analog output 

Control 

High 
voltage 

Mains 

Motor 

DC -Bus 

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 S2 

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. 
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Digital inputs 

Programmable digital inputs 

Terminal number 

Logic 

Voltage level 

Voltage level, logic'0' PNP 

Voltage level, logic'1' PNP 

Voltage level, logic '0' NPN 

Voltage level, logic '1' NPN 

Maximum voltage on input 
Input resistance, R; 

4 (6) 

18, 19, 27 1), 29 1), 32, 33, 

PNP or NPN 

0-24 V DC 

<5 V DC 

>10 V DC 

>19 V DC 

<14 V DC 

28 V DC 

approx. 4 kS2 

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 

Terminal number 

Voltage level at digital /frequency output 
Max. output current (sink or source) 

Max. load at frequency output 
Max. capacitive load at frequency output 
Minimum output frequency at frequency output 
Maximum output frequency at frequency output 

2 27, 29 1> 

0-24 V 

40 mA 

1 kS2 

10 nF 

0 Hz 

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 10.2.1 

Maximum voltage on input 28 V DC 

Input resistance, R; approx. 4 kS2 

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 
Relay 01 Terminal number 

Max. terminal load (AC -1)1 on 1 -3 (NC), 1 -2 (NO) (Resistive load) 

Max. terminal load (AC -15)1 (Inductive load @ cosq 0.4) 

Max. terminal load (DC-1)1) on 1 -2 (NO), 1 -3 (NC) (Resistive load) 

Max. terminal load (DC -13)1> (Inductive load) 

Relay 02 Terminal number 

Max. terminal load (AC -1)1 on 4 -5 (NO) (Resistive load)2)3) 

Max. terminal load (AC -15)1 on 4 -5 (NO) (Inductive load @ cosq ) 0.4) 

Max. terminal load (DC -1)1 on 4 -5 (NO) (Resistive load) 

Max. terminal load (DC -13)1 on 4 -5 (NO) (Inductive load) 

2 

1-3 (break), 1-2 (make) 

240 V AC, 2 A 

240 V AC, 0.2 A 

60 V DC, 1 A 

24 V DC, 0.1 A 

4-6 (break), 4-5 (make) 

400 V AC, 2 A 

240 V AC, 0.2 A 

80 V DC, 2 A 

24 V DC, 0.1 A 
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Max. terminal load (AC -1)1i on 4 -6 (NC) (Resistive load) 240 V AC, 2 A 

Max. terminal load (AC -15)1 on 4 -6 (NC) (Inductive load @ cosq 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 parts 4 and 5 

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV). 

2) Overvoltage Category 11 

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) 5 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 1P20/Chassis, IP21 kit/Type 1, IP55/Type12, IP66 

Enclosure type B1/B2 IP21/Type 1, IP55/Type12, IP66 

Enclosure type B3/B4 1P20/Chassis 

Enclosure type C1 /C2 IP21/Type 1, IP55/Type 12, IP66 

Enclosure type C3 /C4 1P20/Chassis 

Enclosure type D1 /D2 /E1 IP21/Type 1, IP54/Type12 

Enclosure type D3 /D4 /E2 IPOO/Chassis 

Enclosure kit available <_ enclosure type A IP21/TYPE 1 /IP4X 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 

Aggressive environment (IEC 721 -3 -3), coated 

class 3C2 

class 3C3 

Test method according to IEC 60068 -2 -43 H2S (10 days) 

Ambient temperature Max. 50 °C 

Derating for high ambient temperature, see section on special conditions 

Minimum ambient temperature during full -scale operation 0 °C 

Minimum ambient temperature at reduced performance -10°C 
Temperature during storage /transport -25 to +65/70 °C 

Maximum altitude above sea level without derating 1000 m 

Maximum altitude above sea level with derating 3000 m 

Derating for high altitude, see section on special conditions 

EMC standards, Emission EN 61800-3, EN 61000-6-3, 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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ACAUTION 
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 earth. Use only Isolated laptop /PC as connection to the USB 

connector on VLT AQUA Drive or an isolated USB cable/converter. 

72 MG20M902 - VLT is a registered Danfoss trademark 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 165 of 300



Specifications 
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10.3 Fuse Specifications 

10.3.1 CE Compliance 

Fuses or Circuit Breakers are mandatory to comply with IEC 

Danfoss recommend of the 

240 V 

480 v 

600 V 

690 V 

60364. using a selection depending on the drive voltage rating. With the proper 
following. fusing the drive Short Circuit Current Rating (SCCR) is 

100,000 Arms. 
The fuses below are suitàble for use on a circuit capable of 
delivering 100,000 Arms (symmetrical) with the following 
voltage 

10.3.2 Fuse Tables 

Enclosure Power [kW] Recommended 

fuse size 

Recommended 

Max fuse 

Recommended circuit 

breaker 

Moeller 

Max trip level [A] 

Al - gG-10 gG-25 PKZMO-16 16 

A2 0.25-2.2 gG-10 (0.25-1.5) gG-25 PKZMO-25 25 

gG-16 (2.2) 

A3 3.0-3.7 gG-16 (3) gG-32 PKZMO-25 25 

gG-20 (3.7) 

A4 0.25-2.2 gG-10 (0.25-1.5) gG-32 PKZMO-25 25 

gG-16 (2.2) 

AS 0.25-3.7 gG-10 (0.25-1.5) gG-32 PKZMO-25 25 

gG-16 (2.2-3) 

gG-20 (3.7) 

B1 5.5-11 gG-25 (5.5) gG-80 PKZM4-63 63 

gG-32 (7.5) 

B2 15 gG-50 gG-100 NZMB1-A100 100 

B3 5.5-11 gG-25 gG-63 PKZM4-50 50 

B4 15-18 gG-32 (7.5) gG-125 NZMB1-A100 100 

gG-50 (11) 

gG-63 (15) 

Cl 18.5-30 gG-63 (15) gG-160 (15-18.5) NZMB2-A200 160 

gG-80 (18.5) aR-160 (22) 

gG-100 (22) 

C2 37-45 aR-160 (30) aR-200 (30) NZMB2-A250 250 

aR-200 (37) aR-250 (37) 

C3 22-30 gG-80 (18.5) 9G-150 (18.5) NZMB2-A200 150 

aR-125 (22) aR-160 (22) 

C4 37-45 aR-160 (30) áR-200 (30) NZMB2-A250 250 

aR-200 (37) aR-250 (37) 

Table 10.12 200 -240 V, Frame Sizes A, B and C 
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Enclosure Power [kW] Recommended 

fuse size 

Recommended 

Max fuse 

Recommended circuit 

breaker 

Moeller 

Max trip level W 

Al - gG-10 gG-25 PKZMO-16 16 

A2 1.1-4.0 gG-10 (0.37-3) gG-25 PKZMO-25 25 

gG-16 (4) 

A3 5.5-7.5 gG-16 gG-32 PKZMO-25 25 

A4 1.1-4.0 gG-10 (0.37-3) gG-32 PKZMO-25 25 

gG-16 (4) 

AS 1.1-7.5 gG-10 (0.37-3) gG-32 PKZMO-25 25 

gG-16 (4-7.5) 

B1 11-18.5 gG-40 gG-80 PKZM4-63 63 

B2 22-30 gG-50 (18.5) gG-100 NZMB1-A100 100 

gG-63 (22) 

B3 11-18 gG-40 gG-63 PKZM4-50 50 

B4 22-37 gG-50 (18.5) gG-125 NZMB1-A100 100 

gG-63 (22) 

gG-80 (30) 

Cl 37-55 gG-80 (30) gG-160 NZMB2-A200 160 

gG-100 (37) 

gG-160 (45) 

C2 75-90 aR-200 (55) aR-250 NZMB2-A250 250 

aR-250 (75) 

C3 45-55 gG-100 (37) gG-150 (37) NZMB2-A200 150 

gG-160 (45) gG-160 (45) 

C4 75-90 aR-200 (55) aR-250 NZMB2-A250 250 

aR-250 (75) 

Table 10.13 380 -480 V, Frame Sizes A, B and C 
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Enclosure Power [kW] Recommended 

fuse size 

Recommended 

Max. fuse 

Recommended circuit 

breaker 

Moeller 

Max trip level (Al 

A2 1.1 -4.0 gG -10 gG -25 PKZMO -25 25 

A3 5.5 -7.5 gG -10 (5.5) gG -32 PKZMO -25 25 

gG -16 (7.5) 

AS 1.1 -7.5 gG -10 (0.75 -5.5) gG -32 PKZMO -25 25 

gG -16 (7.5) 

B1 11 -18 gG -25 (11) gG -80 PKZM4-63 63 

gG -32 (15) 

gG -40 (18.5) 

B2 22 -30 gG -50 (22) gG -100 NZMB1 -A100 100 

gG -63 (30) 

B3 11 -18.5 gG -25 (11) gG -63 PKZM4 -50 50 

gG -32 (15) 

B4 22 -37 gG -40 (18.5) gG -125 NZMB1 -A100 100 

gG -50 (22) 

gG -63 (30) 

Cl 37 -55 gG -63 (37) gG -160 (37 -45) NZMB2 -A200 160 

gG -100 (45) aR -250 (55) 

aR -160 (55) 

C2 75 -90 aR -200 (75) aR -250 NZMB2 -A250 250 

C3 45 -55 gG -63 (37) gG -150 NZMB2 -A200 150 

gG -100 (45) 

C4 75 -90 aR -160 (55) aR -250 NZMB2 -A250 250 

aR -200 (75) 

Table 10.14 525-600 V, Frame Sizes A, B and C 

Enclosure Power [kW] Recommended fuse size Recommended max. fuse Recommended circuit 

breaker 

Danfoss 

Max trip level[A] 

A3 

1.1 gG-6 gG-25 CTI25M 10-16 16 

1.5 gG-6 gG-25 . CTI25M 10-16 16 

2.2 gG-6 gG-25 CTI25M 10-16 16 

3 gG-10 gG-25 CTI25M 10-16 16 

4 gG-10 gG-25 CTI25M 10-16 16 

5.5 gG-16 gG-25 CTI25M 10-16 16 

7.5 gG-16 gG-25 CTI25M 10-16 16 

B2 

11 gG-25 gG-63 

15 gG-25 gG-63 

18 gG-32 

22 gG-32 

C2 

30 gG-40 

37 gG-63 gG-80 

45 gG-63 gG-100 

55 gG-80 gG-125 

75 gG-100 gG-160 

C3 
37 gG-100 9G-125 

45 gG-125 gG-160 

D 

37 gG-125 gG-125 

45 gG-160 gG-160 

55-75 gG-200 gG-200 

90 aR-250 aR-250 

Table 10.15 525-690 V, Frame Sizes A, C and D (non UL fuses) 
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10.3.3 UL Compliance 

Fuses or Circuit Breakers are mandatory to comply with UL 

for NEC 2009. We recommend using a selection of the 

following 

The fuses below are suitable for use on a circuit capable of 

delivering 100,000 Arms (symmetrical) with the following 
voltage 

240 V 

480 V 

600 V 

690 V 

depending on the drive voltage rating. With the proper 

fusing the drive Short Circuit Current Rating (SCCR) is 

100,000 Arms. 

Recommended max. fuse 

Power 

[kW] 

Max prefuse 

size [/] 
Buss- 

mann 

JFHR2 

Buss- 

mann 

RK1 

Buss- 

mann 

J 

Buss- 

mann 

T 

Buss- 

mann 

CC 

Buss- 

mann 

CC 

Buss- 

mann 

CC 

SIBA 

RK1 

Littel 

fuse 

RK1 

Ferraz- 

Shawmut 

CC 

Ferraz- 

Shawmut 

RK1 

Ferraz- 

Shawmut 

J 

1.1 15 

FWX-1 

5 

KTN- 

R15 JKS-15 JJN-15 

FNQ- 

R-15 

KTK- 

R-15 

LP- 

CC-15 

501790 

6-016 

KLN- 

R15 ATM-R15 A2K-15R HSJ15 

1.5 20 

FWX-2 

0 

KTN- 

R20 JKS-20 JJN-20 

FNQ- 

R-20 

KTK- 

R-20 

LP- 

CC-20 

501790 

6-020 

KLN- 

R20 ATM-R20 A2K-20R HSJ20 

2.2 30* 

FWX-3 

0 

KTN- 

R30 JKS-30 JJN-30 

FNQ- 

R-30 

KTK- 

R-30 

LP- 

CC-30 

501240 

6-032 

KLN- 

R30 ATM-R30 A2K-30R HSJ30 

3.0 35 

FWX-3 

5 

KTN- 

R35 JKS-35 JJN-35 --- 

KLN- 

R35 -- A2K-35R HSJ35 

3.7 50 

FWX-5 

0 

KTN- 

R50 JKS-50 JJN-50 

501400 

6-050 

KLN- 

R50 -- A2K-50R HSJ50 

5.5 60** 

FWX-6 

0 

KTN- 

R60 JKS-60 JJN-60 

501400 

6-063 

KLN- 

R60 --- A2K-60R HSJ60 

7.5 80 

FWX-8 

0 

KTN- 

R80 JKS-80 JJN-80 

501400 

6-080 

KLN- 

R80 -- A2K-80R HSJ80 

15 150 

FWX-1 

50 

KTN- 

R150 

JKS-15 

0 

JJN-15 

0 

202822 

0-150 

KLN- 

R150 A2K-150R HSJ150 

22 200 

FWX-2 

00 

KTN- 

R200 

JKS-20 

0 

JJN-20 

0 

202822 

0-200 

KLN- 

R200 A2K-200R HSJ200 

Table 10.16 1 x 200 -240 V 

* Siba allowed up to 32 A 

** Siba allowed up to 63 A 

Recommended max. fuse 

Power Max prefuse Buss- Buss- Buss- Buss- Buss- Buss- Buss- SIBA Llttel Ferraz- Ferraz- Ferraz- 

[kW] size [A] mann mann mann mann mann mann mann RK1 fuse Shawmut Shawmut Shawmut 

JFHR2 RK1 J T CC CC CC RK1 CC RK1 J 

FWH -6 KTS- 501400 KLS- 

7.5 60 0 R60 JKS -60 JJS -60 6 -063 R60 - A6K -60R HSJ60 

FWH -8 KTS- 202822 KLS- 

11 80 0 R80 JKS -80 JJS -80 0 -100 R80 - A6K -80R HSJ80 

FWH -1 KTS- JKS -15 JJS -15 202822 KLS- 

22 150 50 R150 0 0 0 -160 R150 - A6K -150R HSJ150 

FWH -2 KTS- JKS -20 JJS -20 202822 KLS -20 

37 200 00 R200 0 0 0 -200 0 A6K -200R HSJ200 

Table 10.17 1 x 380 -500 V 

KTS -fuses from Bussmann may substitute KTN for 240 V frequency converters 

FWH -fuses from Bussmann may substitute FWX for 240 V frequency converters 

JJS -fuses from Bussmann may substitute JJN for 240 V frequency converters 

KLSR fuses from LITTLE FUSES may substitute KLNR fuses for 240 V frequency converters 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters 
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Specifications 
VLT® AQUA Drive 
Operating Instructions 

Recommended max. fuse 

Power 

[kW] 

Bussmann 

Type RK1 '1 

Bussmann 

Type J 

Bussmann 

Type T 

Bussmann 

Type CC 

Bussmann Bussmann 

Type CC 

0.25-0.37 KTN-R-05 JKS-05 JJN-05 FNQ-R-5 KTK-R-5 LP-CC-5 

0.55-1.1 KTN-R-10 JKS-10 JJN-10 FNQ-R-10 KTK-R-10 LP-CC-10 

1.5 KTN-R-15 JKS-15 JJN-15 FNQ-R-15 KTK-R-15 LP-CC-15 

2.2 KTN-R-20 JKS-20 JJN-20 FNQ-R-20 KTK-R-20 LP-CC-20 

3.0 KTN-R-25 JKS-25 JJN-25 FNQ-R-25 KTK-R-25 LP-CC-25 

3.7 KTN-R-30 JKS-30 JJN-30 FNQ-R-30 KTK-R-30 LP-CC-30 

5.5-7.5 KTN-R-50 KS-50 JJN-50 - - - 

11 KTN-R-60 JKS-60 JJN-60 - - - 

15 KTN-R-80 JKS-80 JJN-80 - - - 

18.5-22 KTN-R-125 JKS-125 JJN-125 - - - 

30 KTN-R-150 JKS-150 JJN-150 - - - 

37 KTN-R-200 JKS-200 JJN-200 - - - 

45 KTN-R-250 JKS-250 JJN-250 - - - 

Table 10.18 3 x 200 -240 V, Frame Sizes A, B and C 

Recommended max. fuse 

Power 

[kW] 

SIBA 

Type RK1 

Littel fuse 

Type RK1 

Ferraz- 

Shawmut 

Type CC 

Ferraz- 

Shawmut 

Type RK131 

0.25 -0.37 5017906 -005 KLN -R -05 ATM -R -05 A2K -05 -R 

0.55 -1.1 5017906 -010 KLN -R -10 ATM -R -10 A2K -10 -R 

1.5 5017906 -016 KLN -R -15 ATM -R -15 A2K -15 -R 

2.2 5017906 -020 KLN -R -20 ATM -R -20 A2K -20 -R 

3.0 5017906 -025 KLN -R -25 ATM -R -25 A2K -25 -R 

3.7 5012406 -032 KLN -R -30 ATM -R -30 A2K -30 -R 

5.5 -7.5 5014006 -050 KLN -R -50 - A2K -50 -R 

11 5014006 -063 KLN -R -60 - A2K -60 -R 

15 5014006 -080 KLN -R -80 - A2K -80 -R 

18.5 -22 2028220 -125 KLN -R -125 - A2K -125 -R 

30 2028220 -150 KLN -R -150 - A2K -150 -R 

37 2028220 -200 KLN -R -200 - A2K -200 -R 

45 2028220 -250 KLN -R -250 - A2K -250 -R 

Table 10.19 3 x 200 -240 V, Frame Sizes A, B and C 
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Specifications 
VLT® AQUA Drive 
Operating Instructions 

Recommended max. fuse 

Power 

[kWJ 

Bussmann 

Type JFHR221 

Littel fuse 

JFHR2 

Ferraz- 

Shawmut 

JFHR2°> 

Ferraz- 

Shawmut 

J 

0.25-0.37 FWX-5 - - HSJ-6 

0.55-1.1 FWX-10 - - HSJ-10 

1.5 FWX-15 - - HSJ-15 

2.2 FWX-20 - - HSJ-20 

3.0 FWX-25 - - HSJ-25 

3.7 FWX-30 - - HSJ-30 

5.5-7.5 FWX-50 - - HSJ-50 

11 FWX-60 - - HSJ-60 

15 FWX-80 - - HSJ-80 

18.5-22 FWX-125 - - HSJ-125 

30 FWX-150 L255-150 A25X-150 H5J-150 

37 FWX-200 L255-200 A25X-200 HSJ-200 

45 FWX-250 L255-250 A25X-250 H51-250 

Table 10.20 3 x 200 -240 V, Frame Sizes A, B and C 

1) KTS -fuses from Bussmann may substitute KTN for 240 V frequency converters. 

2) FWH -fuses from Bussmann may substitute FWX for 240 V frequency converters. 

3) A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters. 

4) A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters. 

Recommended max. fuse 

Power 

NW] 

Bussmann 

Type RK1 

Bussmann 

Type J 

Bussmann 

Type T 

Bussmann 

Type CC 

Bussmann 

Type CC 

Bussmann 

Type CC 

- KTS-R-6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6 

1.1-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10 

3 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15 

4 KTS-R-20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20 

5.5 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25 

7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30 

11 KTS-R-40 JKS-40 JJS-40 - - - 

15 KTS-R-50 JKS-50 JJS-50 - - - 

22 KTS-R-60 JKS-60 JJS-60 - - - 

30 KT5-R-80 JKS-80 JJS-80 - - - 

37 KTS-R-100 JKS-100 JJS-100 - - - 

45 KTS-R-125 JKS-125 JJS-125 - - - 

55 KTS-R-150 JKS-150 JJS-150 - - - 

75 KTS-R-200 JKS-200 JJS-200 - - - 

90 KTS-R-250 JKS-250 JJS-250 - - - 

Table 10.21 3 x 380 -480 V, Frame Sizes A, B and C 
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Specifications 
VLT® AQUA Drive 
Operating Instructions 

Recommended max. fuse 

Power [kW] SIBA 

Type RK1 

Littel fuse 

Type RK1 

Ferraz- 

Shawmut 

Type CC 

Ferraz- 

Shawmut 

Type RK1 

- 5017906 -006 KLS -R -6 ATM -R -6 A6K -6 -R 

1.1 -2.2 5017906 -010 KLS -R -10 ATM -R -10 A6K -10 -R 

3 5017906 -016 KLS -R -15 ATM -R -15 A6K -15 -R 

4 5017906 -020 KLS -R -20 ATM -R -20 A6K -20 -R 

5.5 5017906 -025 KLS -R -25 ATM -R -25 A6K -25 -R 

7.5 5012406 -032 KLS -R -30 ATM -R -30 A6K -30 -R 

11 5014006 -040 KLS -R -40 - A6K -40 -R 

15 5014006 -050 KLS -R -50 - A6K -50 -R 

22 5014006 -063 KLS -R -60 - A6K -60 -R 

30 2028220 -100 KLS -R -80 - A6K -80 -R 

37 2028220 -125 KLS -R -100 - A6K -100 -R 

45 2028220 -125 KLS -R -125 - A6K -125 -R 

55 2028220 -160 KLS -R -150 - A6K -150 -R 

75 2028220 -200 KLS -R -200 - A6K -200 -R 

90 2028220 -250 KLS -R -250 - A6K -250 -R 

Table 10.22 3 x 380-480 V, Frame Sizes A, B and C 

Recommended max. fuse 

Power [kW] Bussmann 

JFHR2 

Ferraz- Shawmut 

J 

Ferraz- Shawmut 

JFHR211 

Uttel fuse 

JFHR2 

- FWH-6 HSJ-6 - - 

1.1-2.2 FWH-10 HSJ-10 - - 

3 FWH-15 HSJ-15 - - 

4 FWH-20 HSJ-20 - - 

5.5 FWH-25 HSJ-25 - - 

7.5 FWH-30 HSJ-30 - - 

11 FWH-40 HSJ-40 - - 

15 FWH-50 HSJ-50 - - 

22 FWH-60 HSJ-60 - - 

30 FWH-80 HSJ-80 - - 

37 FWH-100 HSJ-100 - - 

45 FWH-125 HSJ-125 - - 

55 FWH-150 HSJ-150 - - 

75 FWH-200 HSJ-200 A50-P-225 L50-S-225 

90 FWH-250 HSJ-250 A50-P-250 L50-S-250 

Table 1023 3 x 380-480 V, Frame Sizes A, B and C 

1) Ferraz -Shawmut A5005 fuses may substitute for A50P fuses. 
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10 

Specifications 
VLT® AQUA Drive 
Operating Instructions 

Recommended max. fuse 

Power [kW] Bussmann 

Type RK1 

Bussmann 

Type J 

Bussmann 

Type T 

Bussmann 

Type CC 

Bussmann 

Type CC 

Bussmann 

Type CC 

0.75-1.1 KTS-R-5 JKS-5 AS-6 FNQ-R-5 KTK-R-5 LP-CC-5 

1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10 

3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15 

4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20 

5.5 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25 

7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30 

11-15 KTS-R-35 JKS-35 AS-35 - - - 

18 KTS-R-45 JKS-45 AS-45 - - - 

22 KTS-R-50 JKS-50 AS-50 - - - 

30 KTS-R-60 JKS-60 AS-60 - - - 

37 KTS-R-80 JKS-80 JJS-80 - - - 

45 KTS-R-100 JKS-100 JJS-100 - - - 

55 KTS-R-125 JKS-125 JJS-125 - - - 

75 KTS-R-150 JKS-150 AS-150 - - - 

90 KTS-R-175 JKS-175 AS-175 - - - 

Table 10.24 3 x 525-600 V, Frame Sizes A, B and C 

Recommended max. fuse 

Power [kW] SIBA 

Type RK1 

Littel fuse 

Type RK1 

Ferraz- 

Shawmut 

Type RK1 

Ferraz- 

Shawmut 

J 

0.75-1.1 5017906-005 KLS-R-005 A6K-5-R HSJ-6 

1.5-2.2 5017906-010 KLS-R-010 A6K-10-R HSJ-10 

3 5017906-016 KLS-R-015 A6K-15-R HSJ-15 

4 5017906-020 KLS-R-020 A6K-20-R HSJ-20 

5.5 5017906-025 KLS-R-025 A6K-25-R HSJ-25 

7.5 5017906-030 KLS-R-030 A6K-30-R HSJ-30 

11-15 5014006-040 KLS-R-035 A6K-35-R HS1-35 

18 5014006-050 KLS-R-045 A6K-45-R HSJ-45 

22 5014006-050 KLS-R-050 A6K-50-R HSJ-50 

30 5014006-063 KLS-R-060 A6K-60-R HSJ-60 

37 5014006-080 KLS-R-075 A6K-80-R HSJ-80 

45 5014006-100 KLS-R-100 A6K-100-R HSJ-100 

55 2028220-125 KLS-R-125 A6K-125-R HSJ-125 

75 2028220-150 KLS-R-150 A6K-150-R HSJ-150 

90 2028220-200 KLS-R-175 A6K-175-R HSJ-175 

Table 10.25 3 x 525-600 V, Frame Sizes A, B and C 

1) 170M fuses shown from Bussmann use the -/80 visual indicator. -TN /80 Type T, -/110 or TN /110 Type T indicator fuses of the same size and 

amperage may be substituted. 
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Specifications 
VLT®AQUA Drive 
Operating Instructions 

Recommended max. fuse 

Power 

[kW] 

Max 

prefuse 

[A] 

Bussmann 

E52273 

RK1 /JDDZ 

Bussmann 

E4273 

J /JDDZ 

Bussmann 

E4273 

T /JDDZ 

SIBA 

E180276 

RK1 /JDDZ 

LittelFuse 

E81895 

RK1 /JDDZ 

Ferraz- 

Shawmut 

E163267/E2137 

RK1 /JDDZ 

Ferraz- 

Shawmut 

E2137 

J/HSJ 

11 -15 30 KTS -R -30 JKS -30 JKJS -30 5017906 -030 KLS -R -030 A6K -30 -R HST -30 

22 45 KTS -R -45 JKS -45 JJS -45 5014006 -050 KLS -R -045 A6K -45 -R HST -45 

30 60 KTS -R -60 JKS -60 JJS -60 5014006 -063 KLS -R -060 A6K -60 -R HST -60 

37 80 KTS -R -80 JKS -80 JJS -80 5014006 -080 KLS -R -075 A6K -80 -R HST -80 

45 90 KTS -R -90 JKS -90 JJS -90 5014006 -100 KLS -R -090 A6K -90 -R HST -90 

55 100 KTS -R -100 JKS -100 JJS -100 5014006 -100 KLS -R -100 A6K -100 -R HST -100 

75 125 KTS -R -125 JKS -125 JJS -125 2028220 -125 KLS -150 A6K -125 -R HST -125 

90 150 KTS -R -150 JKS -150 J1S -150 2028220 -150 KLS -175 A6K -150 -R HST -150 

* UL compliance 525 -600 V only 

Table 1026 3 x 525 -690 V*, Frame Sizes B and C 

10.4 Connection Tightening Torques 

Power (kW) Torque (Nm) 

sure 
200 -240 V 

380-480/500 
525 -600 V 525-690 V Mains Motor 

DC 

connecti 

on 

Brake Earth Relay 

A2 0.25 -2.2 0.37 -4.0 1.8 1.8 1.8 1.8 3 0.6 

A3 3.0 -3.7 5.5 -7.5 0.75 -7.5 1.1 -7.5 1.8 1.8 1.8 1.8 3 0.6 

A4 0.25 -2.2 0.37 -4.0 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 -7.5 11 -15 11 -15 1.8 1.8 1.5 1.5 3 0.6 

B2 11 
18 

22 

18 

22 

11 

22 

4.5 

4.5 

4.5 

4.5 

3.7 

3.7 

3.7 

3.7 

3 

3 

0.6 

0.6 

B3 5.5 -7.5 11 -15 11 -15 1.8 1.8 1.8 1.8 3 0.6 

B4 11 -15 18 -30 18 -30 4.5 4.5 4.5 4.5 3 0.6 

Cl 15 -22 30-45 30-45 10 10 10 10 3 0.6 

C2 30 -37 55 -75 55 -75 30 -75 14/241) 14/241) 14 14 3 0.6 

C3 18 -22 37-45 37-45 45 -55 10 10 10 10 3 0.6 

C4 30 -37 55 -75 55 -75 14/24 1) 14/24 1) 14 14 3 0.6 

Table 1027 Tightening of Terminals 

1) For different cable dimensions x/y, where x 5 95 mm2 and y 2 95 mm2. 
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Index 
VL7®AQUA Drive 
Operating Instructions 

Index Copying Parameter Settings 32 

Current 
Limit 29 

A Rating 12 

A53 22 

A54 22 
D 

AC Danfoss FC 23 
Input 7, 18 

Mains 6,7,14,18 DC Current 7, 49 

Waveform 6, 7 Derating 12 

Accel Time 29 Digital 

Alarm Log 31 
Input 22, 49 
Inputs 20, 70, 36 

Alarms 52 Output 70 

Analog Disconnect 
Inputs 20, 69 Switch 26 
Output 20, 69 Switches 24 

Application Examples 45 Downloading Data From The LCP 33 

Approvals iii 

Auto 
E 

Auto 32 
Earth 

Mode 
On 

31 

32, 49 
Connections 
Wire 

25, 

25, 

53 

53 
Automatic Motor Adaptation 28, 49 

Earthing 
Auto-reset 30 Earthing 25, 53 

AWG 58 (Grounding) 25 

Electrical Noise 17 

B 
EMC 25, 53 

Back Plate 13 External 
Commands 7, 49 

Braking 49 Controllers 6 

Interlock 22, 36, 46 

C 
Voltage 34 

Cable Lengths And Cross Sections 69 

Circuit Breakers 25, 53 F 

Clearance Fault Log 31 

Clearance 13 Feedback 22, 25, 45, 53, 49 
Requirements 12 Floating Delta 19 

Closed Loop 22 Frequency Converter Block Diagram 6 

Conduit 16, 18, 25, 53 Full Load Current 12, 24 
Control Functional Testing 6, 29 

Cables 21 

Card Performance 71 Fuses 25, 53, 54 

Card, 10 V DC Output 71 Fusing 16, 53, 25 
Card, 24 V DC Output 70 
Card, RS -485 Serial Communication 69 
Card, USB Serial Communication 71 G 
Characteristics 71 Ground 
Signal 34, 35, 49 Connections 17, 25, 53 
System 6 Loops 21 
Terminals 14, 21, 27, 32, 49, 35 Wire 16, 17, 25, 53 
Wire 21 

Wiring 

Cooling 

16, 21, 25, 53, 19 Grounded Delta 

Grounding 

19 

Cooling 12 Grounding 16, 17, 18, 19, 24, 25, 53 

Clearance 25, 53 Using Shielded Cable 17 
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Index VLT® AQUA Drive 
Operating Instructions 

H 
Hand 

Hand 29,32 
On 29,32,49 

Harmonics 7 

1 

IEC 61800 -3 19 

Induced Voltage 16 

Initialisation 33 

Input 
Current 18 

Disconnect 18 

Power 16, 18, 24, 25, 52, 53, 54, 7 

Signal 35 

Signals 22 

Terminals 14, 18, 22, 24 

Voltage 26, 52 

Installation 6, 12, 13, 16, 21, 23, 25, 26, 53 

Isolated Mains 19 

J 

Johnson Controls N2 23 

L 
Leakage Current 24 

Lifting 13 

Local 
Control 30, 32, 49 
Control Panel 30 

Mode 29 

Operation 30 

Start 29 

Local- control Test 29 

M 
Main Menu 34, 31 

Mains 
Mains 16 

Supply 58, 63 

Supply (L1, L2, L3) 68 

Supply 1 X 200 -240 V AC 57 
Voltage 31, 32, 49 

Manual Initialisation 33 

Mechanical Brake Control 22 

Menu 
Keys 30, 3.1 

Structure 32, 38, 37 

Modbus RTU 23 

Motor 
Cables 12, 16, 17, 28 

Current 7, 28, 31 

Data 29, 28 

Frequency 31 

Output 68 
Power 14, 16, 31 

Protection 16, 68 
Rotation 28, 31 

Speeds 26 
Status 6 
Wiring 16, 17, 25, 53 

Mounting 13, 25, 53 

Multiple 
Frequency Converters 16, 17 

Motors 24 

N 
Navigation Keys 26, 34, 49, 30, 32 

Noise Isolation 16, 25, 53 

o 
Open Loop 22, 34 

Operation Keys 32 

Optional Equipment 18, 22, 26, 6 

Output 
Current 49 
Performance (U, V, W) 68 
Signal 37 

Terminals 14, 24 

Overcurrent 49 

Overload Protection 12,16 

Overvoltage 29, 49 

P 

PELV 19,48 

Power 
Connections 16 

Factor 7, 17, 25, 53 

Power -dependent 57 

Pre -start 24 

Programming 
Programming 6, 22, 29, 31, 36, 37, 44, 30, 32 

Example 34 

Protection And Features 68 

Pulse Inputs 70 

Q 
Quick Menu 31, 34, 36, 31 

R 

Ramp -down Time 29 

Ramp -up Time 29 
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Index 
VLT' AQUA Drive 
Operating Instructions 

RCD 17 Tightening Of Terminals 81 

Reference iii, 45, 49, 31 Torque 

Relay Outputs 20, 70 
Characteristics 68 
Limit 29 

Remote 
Commands 6 

Transient Protection 7 

Programming 44 Trip 
Reference 49 Trip 52 

Reset 30, 33, 49, 52, 32 Function 16 

Lock 52 
RFI Filter 19 

Troubleshooting 6 
RMS Current 7 

Run 

Command 29 11 

Permissive 49 Uploading Data To The LCP 33 

S V 

Safe Stop 7 Voltage Level 70 

Safety Inspection 24 

Screened Control Cables 21 W 

Serial Communication 6, 14, 20, 21, 32, 49, 71, 52, 23 Warning 
And Alarm Definitions 53 

Set Up 31 And Alarm Displays 52 

Setpoint 49 And Alarm Types 52 

Set -up 29, 31 Wire Sizes 16,17 

Shielded 
Cable 
Wire 

12, 16, 25, 53 
16 

Sleep Mode 49 

Specifications 6, 13, 23, 57 

Speed Reference 22, 29, 35, 46, 49 

Start Up 6, 33, 34, 54 

Status Mode 49 

Stop Command 49 

Supply Voltage 19, 20, 24 

Surroundings 71 

Switching Frequency 49 

Symbols iii 

System 
Feedback 6 

Monitoring 52 

Start Up 29 

T 
Technical Data 68 

Temperature Limits 25, 53 

Terminal 
53 22, 34 
54 22 

Programming 22 

Programming Examples 35 

Thermistor 
Thermistor 
Control Wiring 

19, 48 
19 
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Index 
VLT®AQUA Drive 
Operating Instructions 
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MCT 10 Set -up Software 
MCT 10 Set -up Software Project - Effluent Recycle Pump Wednesday, July03, 2013 

Group Folder: Project 

Drive Name: Effluent Recycle Pump 

Drive Series: 
Drive Type: 

SW Version: 

Option A 

Option B 

Option CO/EO 

Option Cl/E1 
Drive Address: 

Driver Name: USB 1 

Description 

Connected Drive Information 
FC -202 
4.00KW (P4K0) 380V -480V 

02.03 

No Option 
MCB101 Gen. Purpose IO 
No Option 
No Option 

Parameter Group: Quick Menus I My Personal Menu 

lD 
67. 
2021 

2093 

2094 

Name 
Bus Password Access 
Setpoint 1 

PID Proportional Gain 
PID Integral Time 

Parameter Group: Quick Menus 

Setup 1 

0 

0.000 

2.00 

8.00 

[ Quick Setup 

Database information 
FC -202 

4.00KW (P4K0) 380V -480V 
02.03 
No Option 
MCB101 Gen. Purpose IO 

No Option 
No Option 

Unit 

s 

ID Name Setup 1 Unit 
001 Language English. 
120 Motor Power [kW] 4.00 kW 
122 Motor Voltage 400 V 
123 Motor Frequency 50 Hz 
124 Motor Current 8.40 A 
125 Motor Nominal Speed 1464 RPM 
129 Automatic Motor Adaptation Offi1A) 

341 Ramp 1 Ramp Up Time 10.00 
342 Ramp 1 Ramp Down Time .20.00 s 

Parameter Group: Quick Menus [ Analog Output 

1D 

650 

651 

652 

Name Setup 1 

Terminal 42 Output Output freq. 0 -100 
Terminal 42 Output Min ScalO.00 

Terminal 42 Output Max ScalI 00.00 

Parameter Group: Quick Menus I Relays 

Unit 

osa 

ID Name Setup 1 Unit 
540.0 Function Relay Running 
540.1 Function Relay No alarm 

540.2 Function Relay No operation 
540.3 Function Relay No operation 
540.4 Function Relay No operation 
540.5 Function Relay No operation 
540.6 Function Relay No operation 
540.7 Function Relay No operation 
540.8 Function Relay No operation 
540.9 Function Relay No operation 
540.10 Function Relay No operation 
540.11 Function Relay No operation 
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540.12 Function Relay 
540.13 Function Relay 
540.14 Function Relay 
540.15 Function Relay 
540.16 Function Relay 
540.17 Function Relay 
540.18 Function Relay 
540.19 Function Relay 

Parameter Group: Quick Menus 

ID Name 
070 Date and Time 

071 Date Format 

072 Time Format 

074 DST /Summertime 

076 DST /Summertime Start 
077 DST /Summertime End 

Parameter Group: Quick Menus 

/D 

020 
021 

022 
023 

024 

037 

038 

039 

Name 
Display Line 1.1 Small 

Display Line 1.2 Small 

Display Line 1.3 Small 
Display Line 2 Large 
Display Line 3 Large 
Display Text 1 

Display Text 2 

Display Text 3 

No operation 
No operation 

No operation 

No operation 
No operation 
No operation 
No operation 
No operation 

Clock Settings 

Setup 1 

1/01/2007 12:00:00 AM 

YYYY -MM -DD 

24 h 

Off 
1/01/2007 2:00:00 AM 
1/01/2007 3:00:00 AM 

I Display Settings 

Setup 1 

None 
Running Hours 
Motor current 
Frequency 
Feedback[Unit] 

Parameter Group: Quick Menus I Digital Reference 

Unit 

Unit 

ID Name Setup 1 Unit 
302 Minimum Reference 0.000 RPM 
303 Maximum Reference 50.000 RPM 
310.0 Preset Reference 0.00 
310.1 Preset Reference 0.00 
310.2 Preset Reference 0.00 
310.3 Preset Reference 0.00 
310.4 Preset Reference 0.00 
310.5 Preset Reference 0.00 
310.6 Preset Reference 0.00 
310.7 Preset Reference 0.00 
513 Terminal 29 Digital Input Jog 
514 Terminal 32 Digital Input Set -up select bit 0 

515 Terminal 33 Digital Input No operation 

Parameter Group: Quick Menus ] Analog Reference 

ID Name Setup i Unit 
302 Minimum Reference 0.000 RPM 
303 Maximum Reference 50.000 RPM 
610 Terminal 53 Low Voltage 0.07 V 
611 Terminal 53 High Voltage 10.00 V 
614 Terminal 53 Low Ref./Feedb.0.000e 
615 Terminal 53 High Ref./Feedb.126.000 

Parameter Group: Quick Menus I Feedback Settings 
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ID 
100 

302 

303 

600 

601 

620 

621 

624 

625 

2012 

Name 
Configuration Mode 
Minimum Reference 
Maximum Reference 
Live Zero Timeout Time 

Setup 1 

Open Loop 
0.000 

50.000 
10 

Live Zero Timeout Function Off 
Terminal 54 Low Voltage 0.07 
Terminal 54 High Voltage 10.00 
Terminal 54 Low Ref./Feedb.0.000e 
Terminal 54 High Ref./Feedb20.000 
Reference/Feedback Unit 1/s 

Parameter Group: Quick Menus P1D Settings 

ID Name Setup I 
2021 Setpoint 1 0.000 
2081 PID Normal/ Inverse Control Normal 
2082 PID Start Speed [RPM] 0 
2093 PID Proportional Gain 2.00 
2094 PID Integral Time 8.00 

Parameter Group: 0 -** Operation / Display 

ID 
001 

002 

003 

004 

005 

010 

011 

0I2 
013.0 

013,1 

0112 
013.3 

013.4 
014 

020 

021 

022 

023 
024 

025.0 
025.1 

025.2 

025.3 

025.4 
025.5 
025.6 

025.7 

025.8 
025.9 
025.10 

025.11 

025.12 

025.13 
025.14 

025.15 

025.16 

025.17 
025.18 

Name 
Language 
Motor Speed Unit 
Regional Settings 

Operating State at Power -up 
Local Mode Unit 
Active Set -up 

Programming Set -up 

This Set -up Linked to 

Setup 1 

English 
Hz 
International 

Resume 
As Motor Speed Unit 
Multi Set -up 

Active Set -up 

Not linked 
Readout: Linked Set -ups {0} 

Readout: Linked Set -ups {1} 

Readout: Linked Set -ups {2} 

Readout: Linked Set -ups {3) 

Readout Linked Set -ups {4) 

Readout: Prog. Set -ups / CharAAAAAAAAhex 
Display Line 1.1 Small 

Display Line 1.2 Small 

Display Line 1.3 Small 
Display Line 2 Large 
Display Line 3 Large 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 

My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 
My Personal Menu 

My Personal Menu 

My Personal Menu 
My Personal Menu 

My Personal Menu 
My Personal Menu 
My Personal Menu 

None 
Running Hours 
Motor current 
Frequency 
Feedback[Unit] 

2021 

2093 

2094 
67 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Unit 

RPM 

RPM 

s 

V 
V 

Unit 

RPM 

Unit 
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025.19 My Personal Menu 0 

025.20 My Personal Menu 0 

025.21 My Personal Menu 0 

025.22 My Personal Menu 0 

025.23 My Personal Menu 0 
025.24 My Personal Menu 0 

025.25 My Personal Menu 0 

025.26 My Personal Menu 0 

025.27 My Personal Menu 0 

025.28 My Personal Menu 0 

02529 My Personal Menu O. 

025.30 My Personal Menu 0 

025.31 My Personal Menu 0 

025.32 My Personal Menu 0 

025.33 My Personal Menu 0 

025.34 My Personal Menu 0 

025.35 My Personal Menu 0 

025.36 My Personal Menu 0 

025.37 My Personal Menu 0 

025.38 My Personal Menu 0 

02539 My Personal Menu 0 

025.40 My Personal Menu 0 

k5.41 My Personal Menu 0 
025.42 My Personal Menu 0 

025.43 My Personal Menu 0 

025.44 My Personal Menu 0 

025.45 My Personal Menu 0 
025.46 My Personal Menu 0 

025.47 My Personal Menu 0 

025.48 My Personal Menu 0 
025.49 My Personal Menu 0 
030 Custom Readout Unit % 
031 Custom Readout Min Value 0.00 
032 Custom Readout Max Value 100.00 
037 Display Text 1 

038 Display Text 2 

039 Display Text 3 

040 [Hand on] Key on LCP Enabled 
041 [Off] Key on LCP Enabled 
042 [Auto on] Key on LCP Enabled 
043 [Reset] Key on LCP Enabled 
044 [Off/Reset] Key on LCP Enabled 

`045 [Drive Bypass] Key on LCP Enabled 
050 LCP Copy No copy 
051 Set -up Copy No copy 
060 Main Menu Password 100 
061 Access to Main Menu w/o Pa:Full access 
065 Personal Menu Password 200 

"066 Access to Personal Menu w /oFull access 
067 Bus Password Access 0 

070 Date and Time 1/01/2007 12:00:00 AM 
071 Date Format YYYY -MM -DD 
072 Time Format 24 h 

074 DST /Summertime Off 
076 DST /Summertime Start 1/01/2007 2:00:00 AM 
077 DST /Summertime End 1/01/2007 3:00:00 AM 
079 Clock Fault Disabled 
081.0 Working Days Yes 
081.1 Working Days Yes 
081.2 Working Days Yes 
081.3 Working Days Yes 
081.4 Working Days Yes 
081.5 Working Days No 
081.6 Working Days No 

% 
% 
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082.0 Additional Working Days . 1/01/2007 12:00:00 AM 
082.1 Additional Working Days 1/01/2007 12:00:00 AM 

082.2 Additional Working Days 1/01/2007 12:00:00 AM 
082.3 Additional Working Days 1/01/2007 12:00:00 AM 
082.4. Additional Working Days 1/01/2007 12:00:00 AM 
083.0 Additional Non -Working Day1 /01/2007 12:00:00 AM 
083.1 Additional Non -Working Day1/01/2007 12:00:00 AM 
083.2 Additional Non -Working Day1/0I/2007 12:00:00 AM 
083.3 Additional Non -Working Day1/0I/2007 12:00:00 AM 
083.4 Additional Non -Working Day1/01/2007 12:00:00 AM 
083.5 Additional Non -Working Dayl /01/2007 12:00:00 AM 
083.6 Additional Non -Working Day1/0112007 12:00:00 AM 
083.7 Additiónal Non -Working Day1/01/2007 12:00:00 AM 

083.8 Additional Non -Working Day1 /0112007 12:00:00 AM 

083.9 Additional Non -Working Day1/01/2007 12:00:00 AM 

083.10 Additional Non -Working Dayl/01/2007 12:00:00 AM 

083.11 Additional Non -Working Dayl /01/2007 12:00:00 AM 
083.12 Additional Non -Working Day1/01/2007 12:00:00 AM 

083.I3 . Additional Non - Working Dayl /01/2007 12:00:00 AM 
083.14 Additional Non -Working Day1 /01/2007 12:00:00 AM 
089 Date and Time Readout 

Parameter Group: 1 -** Load and Motor 

ID Name Setup 1 Unit 
100 Configuration Mode Open Loop 
101 Motor Control Principle VVC+ 
103 Torque Characteristics Auto Energy Optim. VT 

106 Clockwise Direction : Norma! 
110 Motor Construction Asynchron 
114 Damping Gain 120 % 
1 I5 Low Speed Filter Time Const1.00 s 

116 High Speed Filter Time Consi1.00 s 

117 Voltage filter time const 0.500 s 

120 Motor Power [kW] 4.00 kW 
121 Motor Power [HP] 5.36 hp 
122 Motor Voltage 400 V 

123 Motor Frequency 50 Hz 
124 Motor Current 8.40 A. 
125 Motor Nominal Speed 1464 RPM 
126 Motor Cont. Rated Torque 5.0 Nm 
128 Motor Rotation Check Off 
129 Automatic Motor Adaptation Off/IA) 
130 Stator Resistance (Rs) 0.9293 Ohm 
131 Rotor Resistance (Rr) 0.7451 Ohm 
133 Stator Leakage Reactance (X2.7493 Ohm 

134 Rotor Leakage Reactance (X22.7493 Ohm 
135 Main Reactance (Xh) 68.7322 Ohm 
136 Iron Loss Resistance (Rfe) 1,185.225 Ohm 
137 d -axis Inductance (Ld) 0.000 mH 

139 Motor Poles . 4 
140 Back EMF at 1000 RPM 400 V 

146 Position Detection Gain 100 

150 Motor Magnetisation at Zero :100ed % 
151 Min Speed Normal Magnetisil5 [RPM] RPM 
152 Min Speed Normal Magnetisi0.5[Hz] Hz 
155.0 V/f Characteristic - V 7.8 V 

155.1 V/f Characteristic - V 400M V 

155.2 V/f Characteristic -V 400.0 V 

155.3 V/f Characteristic - V 400.0 V 

155.4 V/f Characteristic -V 400.0 V 

155.5 V/f Char. haracteristic - V 400.0 V 

156.0 V/f Characteristic - f 0.0 Hz 

Page: 5 of 31 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 184 of 300



NMCT 10 Set -up Software Project -- Effluent Recycle Pump Wednesday, July 03, 2013 

156.1 V/f Characteristic - f 50.0 Hz 
156.2 V/f Characteristic -f 50.0 Hz 
156.3 V /fCharacteristic - f 50.0 Hz 
156.4 V/f Characteristic - f 50.0 Hz 
156.5. V/f Characteristic - f 50.0 Hz 
158 Flystart Test Pulses Current 30 
159 Flystart Test Pulses Frequenc200 
160 Low Speed Load Compensati.100 
161 High Speed Load Compensati100 
162 Slip Compensation 0 % 
163 Slip Compensation Time Con0,101 s 
164 Resonance Damping 100 oha 

165 Resonance Damping Time Cc5istant ms 
166 Min. Current at Low Speed 100 
170 PM Start Mode Parking 
171 Start Delay 0.0 s 

172 Start Function Coast 
173 Flying Start Disabled 
180 Function at Stop Coast 
181 Min Speed for Function at Str3r [RPM] RPM 
182 Min Speed for Function at Stc0.1Hz] Hz 
186 Trip Speed Low [RPM] 0 RPM 
[87 Trip Speed Low [Hz] 0.0 Hz 
190 Motor Thermal Protection Thermistor trip 
191 - Motor External Fan No 
193 Thermistor Source Digital input 19 

Parameter Group: 2 -e' Brakes 

ID Name Setup 1 Unit 
200 DC Hold/Preheat Current 50 % 
201 DC Brake Current 50 % 
202 DC Braking Time 10.0 s 
203 DC Brake Cut In Speed [RPMI RPM 
204 DC Brake Cut In Speed [Hz] 0.0 . Hz 
206 Parking Current 50 
207 Parking Time 3.0 s 
210 Brake Function Off 
211 Brake Resistor (ohm) 82 Ohm 
212 Brake Power Limit (kW) 5.800 kW 
213 Brake Power Monitoring Off 
115 Brake Check Off 
216 AC brake Max. Current 100.0 
217 Over -voltage Control Enabled 

Parameter Group: 3 -" Reference / Ramps 

ID Name Setup 1 Unit 
302 Minimum Reference 0.000 RPM 
303 Maximum Reference 50.000 RPM 
304 Reference Function Sum . 

310.0 Preset Reference 0.00 
310.1 Preset Reference 0.00 
310.2 Preset Reference 0.00 % 
3I0.3 Preset Reference 0.00 
310.4 Preset Reference 0.00 
310.5 Preset Reference 0.00 
310.6 Preset Reference 0.00 
310.7 Preset Reference 0.00 % 
311 Jog Speed [Hz] 37.0 Hz 
313 Reference Site Linked to Hand / Auto 
314 Preset Relative Reference 0.00 % 
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315 Reference 1 Source No function 
316 Reference 2 Source No function 
317 Reference 3 Source No function 
319 Jog Speed [RPM] 1110 RPM 
341 Ramp 1 Ramp Up Time 10.00 s 

342 Ramp 1 Ramp Down Time 20.00 s 

351 Ramp 2 Ramp Up Time 10.00 s 

352 Ramp 2 Ramp Down Time 20.00 s 
380 Jog Ramp Time 10.00 s 

384 Initial Ramp Time 0.00 s 
385 Check Valve Ramp Time 0.00 s 

386 Check Valve Ramp End SpeeO [RPM] RPM 
387 Check Valve Ramp End Spee0.0LZ] Hz 
388 Final Ramp Time 0.00 s 

390 Step Size 0.10 
391 Ramp Time 1.00 s 

392 Power Restore Off 
393 Maximum Limit 100 "/a 

394 Minimum Limit 0 % 
395 Ramp Delay 00:00:01.000 

.Parameter Group: 4-** Limits / Warnings 
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Parameter Group: 5-** Digital In/Out 

kwise 
411 Motor Speed Low Limit [RPM 110 RPM 
412 Motor Speed Low Limit [Hz] 37.0 . Hz 
413 Motor Speed High Limit [RP11500 RPM 
414 Motor Speed High Limit [Hz]50.0 Hz 
416 Torque Limit Motor Mode 160.0 % 
417 Torque Limit Generator Modr100.0 % 
418 Current Limit 110.0 

419 Max Output Frequency 50.0 Hz 
450 Warning Current Low 0.00 A 
451 Warning Current High 11.00 A 
452 Warning Speed Low 0 RPM 
453 Warning Speed High 1500 RPM 
454 Warning Reference Low -999,999.999 
455 Warning Reference High 999,999.999 
456 Warning Feedback Low -999,999.999 RPM 
457 Warning Feedback High 999,999.999 RPM 
158 . Missing Motor Phase FunctioTrip 1000 ms . 

460.0 Bypass Speed From [RPM] 0 RPM 
460.1 Bypass Speed From [RPM] 0 RPM 
460.2 Bypass Speed From [RPM] 0 RPM 
460.3 Bypass Speed From [RPM] 0 RPM 
461.0 Bypass Speed From [Hz] 0.0 Hz 
461.1 Bypass Speed From [Hz] 0.0 Hz 
461.2' Bypass Speed From [Hz] 0.0 Hz 
461.3 Bypass Speed From [Hz] 0.0 Hz 
462.0 Bypass Speed To [RPM] 0 RPM 
462.1 Bypass Speed To [RPM] 0 RPM 
462.2 Bypass Speed To [RPM] 0 RPM 
462.3 Bypass Speed To [RPM] 0 RPM 
463.0 Bypass Speed To [Hz] 0.0 Hz 
463.1 Bypass Speed To [Hz] 0.0 Hz 
463.2 Bypass Speed To [Hz] 0.0 Hz 
463.3 Bypass Speed To [Hz] 0.0 Hz 
464 Semi -Auto Bypass Set -up Off 
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ID 

500 

501 

502 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

530 

531 

532 

.533 

540.0 

540.1 

540,2 

;540.3 

540.4 

540.5 

540.6 

540.7 

540.8 

540.9 

540.10 

540.11 

540.12 

540.13 

540.14 

540.15 

540.16 

540.17 

540.18 

540.19 

541.0 

541.1 

541.2 

541.3 

i,41.4 
541.5 

541.6 

541.7 

541.8 

541.9 

541.10 

541.11 

541.12 

541.13 

541.14 

541.15 

541.16 

541.17 

541.18 

541.19 

542.0 

542.1 

542.2 

542.3 

542.4 

542.5 

Name 
Digital I/O Mode 
Terminal 27 Mode 

Terminal 29 Mode 
Terminal 18 Digital Input 

Terminal 19 Digital Input 
Terminal 27 Digital Input 
Terminal 29 Digital Input 
Terminal 32 Digital Input 
Terminal 33 Digital Input 

Setup 1 

PNP - Active at 24V 

Input 

Input 

Start 

No operation 

Coast inverse 

Jog 

Set -up select bit 0 

No operation 
Terminal X30/2 Digital InputNo operation 
Terminal X30/3 Digital InputNo operation 
Terminal X30/4 Digital Input No operation 
Terminal 37 Digital Input Safe Stop Alarm 

Terminal 27 Digital Output No operation 
Terminal 29 Digital Output No operation 
Term X30/6 Digi Out (MCB No operation 
Term X30/7 Digi Out (MCB No operation 

Running 

No alarm 

No operation 
No operation 

No operation 

No operation 

No operation 

No operation 

No operation 
No operation 
No operation 

No operation 
No operation 
No operation 
No operation 
No operation 
No operation 
No operation 
No operation 
No operation 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
Function Relay 
On Delay, Relay 
On Delay, Relay 
On Delay, Relay 

On Delay, Relay 

On Delay, Relay 
On Delay, Relay 

On Delay, Relay 

On Delay, Relay 
On Delay, Relay 
On Delay, Relay 

On Delay, Relay 

On Delay, Relay 
On Delay, Relay 

On Delay, Relay 
On Delay, Relay 

On Delay, Relay 
On Delay, Relay 
On Delay, Relay 
On Delay, Relay 
On Delay, Relay 
Off Delay, Relay 

Off Delay, Relay 
Off Delay, Relay 

Off Delay, Relay 

Off Delay, Relay 

Off Delay, Relay 

Unit 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 
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542.6 Off Delay, Relay 0.01 s 

542.7 Off Delay, Relay 0.01 s 

542.8 Off Delay, Relay 0.01 s 
542.9 Off Delay, Relay 0.01 s 

542.10 Off Delay, Relay 0.01 s 

542.11 Off Delay, Relay 0.01 s 

542.12 Off Delay, Relay 0.01 s 

542.13 Off Delay, Relay 0.01 s 

542.14 Off Delay, Relay 0.01 s 

542.15 Off Delay, Relay 0.01 s 

542.16 Off Delay, Relay 0.01 . s 

542.17 Off Delay, Relay 0.01 s 

542.18 Off Delay, Relay 0.01 s 

542.19 Off Delay, Relay 0.01 s 

550 Term. 29 Low Frequency 100 Hz 
551 Term. 29 High Frequency 100 Hz 
552 Term. 29 Low Ref./Feedb. Va0.000 
553 Term. 29 High Ref /Feedb. Vil 00.000 

554 Pulse Filter Time Constant #2100 ms 
555 Term. 33 Low Frequency 100 Hz 
556 Term. 33 High Frequency 100 Hz 

557 Term. 33 Low Ref./Feedb. V80.000 
J58 Term. 33 High Ref./Feedb. V:100.000 
559 Pulse Filter Time Constant #3100 ms 
560 Terminal 27 Pulse Output VaiNo operation 
562 Pulse Output Max Freq #27 5000 Hz 
563 Terminal 29 Pulse Output VaiNo operation 
565 Pulse Output Max Freq #29 5000 Hz 
566 Terminal X30/6 Pulse OutputNo operation 
568 Pulse Output Max Freq #X305000 Hz 
580 AHF Cap Reconnect Delay 25 s 

590 Digital & Relay Bus Control Ohex 

593 Pulse Out #27 Bus Control 0.00 % 

594 Pulse Out #27 Timeout Preset0.00 
595 Pulse Out 429 Bus Control 0.00 
596 Pulse Out #29 Timeout Prese10.00 % 
597 Pulse Out #X30/6 Bus Contro0.00 
598 Pulse Out #X30/6 Timeout Pr0.00 

Parameter Group: 6-** Analog to /Out 

1D Name Setup 1 Unit 
600 Live Zero Timeout Time 10 s 

601 Live Zero Timeout Function Off 
610 Terminal 53 Low Voltage 0.07 V 
611 Terminal 53 High Voltage 10.00 V 
612 Terminal 53 Low Current 4.00 mA 
613 Terminal 53 High Current 20.00 mA 
614 Terminal 53 Low Ref /Feedb.0.000e 
615 Terminal 53 High Ref. /Feedb.126.000 

616 Terminal 53 Filter Time Cons0.001 s 

617 Terminal 53 Live Zero Enabled 
620 Terminal 54 Low Voltage 0.07 V 
621 Terminal 54 High Voltage 10.00 V 
622 Terminal 54 Low Current 4.00 mA 
623 Terminal 54 High Current 20.00 mA 
624 Terminal 54 Low Ref./Feedb.0.000a 
625 Terminal 54 High Ref./Feedb20.000 
626 Terminal 54 Filter Time Cons0.00I s 
627 Terminal 54 Live Zero Enabled 
630 Terminal X30 /11 Low Voltag0.07 V 
631 Terminal X30 /11 High Volta110.00 V 
634 Term. X30/11 Low Ref./Feed6.000lue 
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635 

636 

637 

640 

641 

644 

645 

646 

647 

650 

651 

652 

653 

654 

655 

660 

661 

662 

663 

664 

Term. X30/11 High Ref./Feed30.000ae 

Term. X30 /11 Filter Time Co0.001: 
Term. X30/11 Live Zero Enabled 
Terminal X30/12 Low Voltag0.07 

Terminal X30 /12 High Volta00.00 
Term. X30/12 Low Ref/Feed0.000fue 
Term. X30/12 High Ref./Feed100.000: 

Term. X30/12 Filter Time 030 .001: 

Term. X30 /12 Live Zero Enabled 
Terminal 42 Output Output freq. 0 -100 
Terminal 42 Output Min Sca1A.00 

Terminal 42 Output Max ScaI100.00 
Terminal 42 Output Bus Cont0.00 
Terminal 42 Output Timeout :0.00+1 

Terminal 42 Output Filter Off 
Terminal X30/8 Output No operation 
Terminal X3018 Min. Scale 0.00 

Terminal X30 /8 Max. Scale 100.00 

Terminal X30 /8 Output Bus C0.00o1 

Terminal X30/8 Output Time10.00treset 

parameter Group: 8 -** Comm. and Options 

ID 

801 

802 

803 

804 

805 

806 

807 

808.0 

810 
813.0 

813.1 

813.2 
813.3 
813.4 

813.5 

813.6 

813.7 
$13.8 
813.9 
813.10 
813.11 

813.12 
813.13 

813.14 

813.15 
814.0 

814.1 

814.2 

814.3 

814.4 
814.5 

814.6 

814.7 

814.8 

814.9 

814.10 

814.11 
814.12 

814.13 

Name 
Control Site 

Control Source 

Control Timeout Time 

Control Timeout Function 

End -of- Timeout Function 

Reset Control Timcout 

Diagnosis Trigger 

Readout Filtering 
Control Profile 

Setup 1 

Digital and ctrl.word 
FC Port 

60.0 

Off 
Resume set -up 

Do not reset 
Disable 

Motor Data Std -Filt. 

FC profile 
Configurable Status Word STProfile Default 

Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 

Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 
Configurable Status Word STProfile Default 

Configurable Status Word STProfile Default 

Configurable Status Word STProfile Default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 

Configurable Control Word CProfile default 

Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 

Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 
Configurable Control Word CProfile default 

Unit 

s 
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814.14 Configurable Control Word CProfile default 
830 Protocol . FC 

831 Address 1 

832 Saud Rate 9600 Baud 
833 Parity / Stop Bits Even Parity, 1 Stop Bit 

835 Minimum Response Delay 10 

836 Max Response Delay 10001 

837 Maximum Inter -Char Delay 35.01 
840 Telegram Selection Standard telegram 1 

842.0 PCD Write Configuration FC Port CTW 1 

842.1 PCD Write Configuration FC Port REF 1 

842.2 PCD Write Configuration None 

842.3 PCD Write Configuration None 

842.4 PCD Write Configuration None 

842.5 PCD Write Configuration None 

842.6 PCD Write Configuration None 
842.7 PCD Write Configuration None 
842.8 PCD Write Configuration None 

842.9 PCD Write Configuration None 

842.10 PCD Write Configuration None 
842.11 PCD Write Configuration None 
842.12 PCD Write Configuration None 
342.13 PCD Write Configuration None 
842.14 PCD Write Configuration None 

842.15 PCD Write Configuiation None 
842.16 PCD Write Configuration None 
842.17 PCD Write Configuration None 
842.18 PCD Write Configuration None 
842.19 PCD Write Configuration None 
842.20 PCD Write Configuration None 
842.21 PCD Write Configuration None 
842.22 PCD Write Configuration None 
842.23 PCD Write Configuration None 

842.24 PCD Write Configuration None 
842.25 PCD Write Configuration None 
842.26 PCD Write Configuration None 
842.27 PCD Write Configuration None 
842.28 PCD Write Configuration None 
842.29 PCD Write Configuration None 
842.30 PCD Write Configuration None 
842.31 PCD Write Configuration None 
842.32 PCD Write Configuration None 
'42.33 PCD Write Configuration None 
842.34 PCD Write Configuration . None 
842.35 PCD Write Configuration None 
842.36 PCD Write Configuration None 
842.37 PCD Write Configuration None 
84238 PCD Write Configuration None 
842.39 PCD Write Configuration None 
842.40 PCD Write Configuration None 
842.41 PCD Write Configuration None 

842.42 PCD Write Configuration None 
842.43 PCD Write Configuration None 
842.44 PCD Write Configuration None 

842.45 PCD Write Configuration None 
842.46 PCD Write Configuration None 
842.47 PCD Write Configuration None 
842.48 PCD Write Configuration None 
842.49 PCD Write Configuration None 
842.50 PCD Write Configuration None 
842.51 PCD Write Configuration None 

842.52 PCD Write Configuration None 
842.53 PCD Write Configuration None 
842.54 PCD Write Configuration None 

ms 
ms 

ms 
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842.55 PCD Write Configuration None 
842.56 PCD Write Configuration None 
842.57 PCD Write Configuration None 
842.58 PCD Write Configuration None 
842.59 PCD Write Configuration None 
842.60 PCD Write Configuration None 
842.61 PCD Write Configuration None 
842.62 'PCD Write Configuration None 
842.63 PCD Write Configuration None 
843.0 PCD Read Configuration Status Word 
843.1 PCD Read Configuration Main Actual Value [ %] 

843.2 PCD Read Configuration None 
843.3 PCD Read Configuration None 
843.4 PCD Read Configuration None 
843.5 PCD Read Configuration None 
843.6 PCD Read Configuration None 
843.7 PCD Read Configuration None 
843.8 PCD Read Configuration None 
843.9 PCD Read Configuration None 
843.10 PCD Read Configuration None 
843.11 PCD Read Configuration None 

. $43.12 PCD Read Configuration None 
343.13 PCD Read Configuration None 
843.14 PCD Read Configuration None 
843.15 PCD Read Configuration None 
843.16 PCD Read Configuration None 
843.17 PCD Read Configuration None 
843.18 PCD Read Configuration None 
843.19 PCD Read Configuration None 

843.20 PCD Read Configuration None 
843.21 PCD Read Configuration None 
843.22 PCD Read Configuration None 
843.23 PCD Read Configuration None 
843.24 PCD Read Configuration None 
843.25 PCD Read Configuration None 
843.26 PCD Read Configuration None 
843.27 PCD Read Configuration None 
843.28 PCD Rcad Configuration None 
843.29 PCD Read Configuration None 
843.30 PCD Read Configuration None 
843.31 PCD Read Configuration None 
843.32 PCD Read Configuration None 
:43.33 PCD Read Configuration None 
$43.34 PCD Read Configuration None 
843.35 PCD Read Configuration None 
843.36 PCD Read Configuration None 
843.37 PCD Read Configuration None 
843.38 PCD Read Configuration None 

843.39 PCD Read Configuration None 

843.40 PCD Read Configuration None 
843.41 PCD Read Configuration None 
843.42 PCD Read Configuration None 
843.43 PCD Read Configuration None 
843.44 PCD Read Configuration None 
843.45 PCD Read Configuration None 
843.46 PCD Read Configuration None 
843.47 PCD Read Configuration None 
843.48 PCD Read Configuration None 
843.49 PCD Read Configuration None 
843.50 PCD Read Configuration None 
843.51 PCD Read Configuration None 
843.52 PCD Read Configuration None 
843.53 PCD Read Configuration None 
843.54 PCD Read Configuration None 
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843.55 PCD Read Configuration None 
843.56 PCD Read Configuration None 
843.57 PCD Read Configuration . None 

843.58 PCD Read Configuration None 
843.59 PCD Read Configuration None 
843.60 PCD Read Configuration None 
843.61 PCD Read Configuration None 
843.62 PCD Read Configuration None 
843.63 PCD Read Configuration None 

850 Coasting Select Logic OR 
852 DC Brake Select Logic OR 
853 Start Select Logic OR 
854 Reversing Select Digital input 
855 Set-up Select Logic OR 
856 Preset Reference Select Logic OR 
880 Bus Message Count 0 

881.0 Bus Error Count 0 

881.1 Bus Error Count 0 

881.2 Bus Error Count 0 

881.3 Bus Error Count 0 

881.4 Bus Error Count 0 

881.5 Bus Error Count 0 

)82 Slave Message Revd 0 

883 Slave Error Count 0 

Parameter Group: 13-` Smart Logic 

ID Name Setup 1 Unit 
1300 SL Controller Mode Off 
1301 Start Event Start command 
1302 Stop Event Drive stopped 
1310.0 Comparator Operand DISABLED 

1310.1 Comparator Operand DISABLED 
1310.2 Comparator Operand DISABLED 
1310.3 Comparator Operand DISABLED 
1310.4 Comparator Operand DISABLED 
1310.5 Comparator Operand DISABLED 
1311.0 Comparator Operator " (equal) 
1311.1 Comparator Operator " (equal) 
1311.2 Comparator Operator - (equal) 

1311.3 Comparator Operator " (equal) 

1311.4 Comparator Operator " (equal) 
1311.5 Comparator Operator " (equal) 
1312.0 Comparator Value 0.000 

1312.1 Comparator Value 0.000 

1312.2 Comparator Value 0.000 
1312.3 Comparator Value 0.000 
1312.4 'Comparator Value 0.000 
1312.5 Comparator Value 0.000 
1320.0 SL Controller Timer 00:00:00.000 
1320.1 SL Controller Timer 00 :00:00.000 
1320.2 SL Controller Timer 00:00:00.000 
1320.3 SL Controller Timer 00:00:00.000 
1320.4 SL Controller Timer 00:00:00.000 
1320.5 SL Controller Timer 00:00:00.000 
1320.6 SL Controller Timer 00:00:00.000 
1320.7 SL Controller Timer 00:00:00.000 
1340.0 Logic Rule Boolean 1 False 
1340.1 Logic Rule Boolean 1 False 

1340.2 Logic Rule Boolean 1 False 

1340.3 Logic Rule Boolean I False 
1340.4 Logic Rule Boolean 1 False 
1340.5 Logic Rule Boolean 1 False 
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1341.0 Logic Rule Operator I DISABLED 

1341.1 Logic Rule Operator 1 DISABLED 
1341.2 Logic Rule Operator 1 DISABLED 
1341.3 Logic Rule Operator 1 DISABLED 
1341.4 Logic Rule Operator 1 DISABLED 
1341.5 Logic Rule Operator 1 DISABLED 

1342.0 Logic Rule Boolean 2 False 
1342.1 Logic Rule Boolean 2 False 
1342.2 Logic Rule Boolean 2 False 
1342.3 Logic Rule Boolean 2 False 

1342.4 Logic Rule Boolean 2 False 
1342.5 Logic Rule Boolean 2 False 

1343.0 Logic Rule Operator 2 DISABLED 
1343.1 Logic Rule Operator 2 DISABLED 
1343.2 Logic Rule Operator 2 DISABLED 
1343.3 Logic Rule Operator 2 DISABLED 
1343.4 Logic Rule Operator 2 DISABLED 

1343.5 Logic Rule Operator 2 DISABLED 
1344.0 Logic Rule Boolean 3 False 
1344.1 Logic Rule Boolean 3 False 

1344.2 Logic Rule Boolean 3 False 
.1344.3 Logic Rule Boolean 3 False 
1344.4 Logic Rule Boolean 3 False 

1344.5 Logic Rule Boolean 3 False 
1351.0 SL Controller Event False 
1351.1 SL Controller Event False 
1351.2 SL Controller Event False 
1351.3 SL Controller Event False 
1351.4 SL Controller Event False 

1351.5 SL Controller Event False 
1351.6 SL Controller Event False 
1351.7 SL Controller Event False 
1351.8 SL Controller Event False 
1351.9 SL Controller Event False 
1351.10 SL Controller Event False 

1351.11 SL Controller Event False 
1351.12 SL Controller Event False 
1351.13 SL Controller Event False 
1351.14 SL Controller Event False 
1351.15 SL Controller Event False 
1351.16 SL Controller Event False 

1351.17 SL Controller Event False 
1351.18 SL Controller Event False 
1351.19 SL Controller Event False 
1352.0 SL Controller Action Disabled 
1352.1 SL Controller Action Disabled 
1352.2 SL Controller Action Disabled 
1352.3 SL Controller Action Disabled 

1352.4 SL Controller Action Disabled 
1352.5 SL Controller Action Disabled 
1352.6 SL Controller Action Disabled 
1352.7 SL Controller Action Disabled 
1352.8 SL Controller Action Disabled 
1352.9 SL Controller Action Disabled 
1352.10 SL Controller Action Disabled 
1352.11 SL Controller Action Disabled 
1352.12 SL Controller Action Disabled 
1352.13 SL Controller Action Disabled 
1352.14 SL Controller Action Disabled 
1352.15 SL Controller Action Disabled 
1352.16 SL Controller Action Disabled 
1352.17 SL Controller Action Disabled 
1352.18 SL Controller Action Disabled 
1352.19 SL Controller Action Disabled 
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Parameter Group: 14-** Special Functions 

ID Name Setup 1 

1400 Switching Pattern 60 AVM 
1401 Switching Frequency 5.0 kHz 

1403 . Overmodulation On 

1404 PWM Random Off 
1410 ' Mains Failure No function 
1411 Mains Voltage at Mains Fau1t342 

1412 Function at Mains Imbalance Derate 
1420 Reset Mode Automatic reset x 10 

1421 Automatic Restart Time 10 

1422 Operation Mode Normal operation 
1425 Trip Delay at Torque Limit 60 

1426 Trip Delay at Inverter Fault 3 

1430 Current Lim Ctrl, Proportiona100rin 

1431 Current Lim Ctrl, Integration 0.020 
1432 Current Lim Ctrl, Filter Time 27.0 
1440 VT Level 66 

S.1441 AEO Minimum Magnetisatio140 
;442 Minimum AEO Frequency I0 
1443 Motor Cosphi 0.74 

1450 RFI Filter On 
1451 DC Link Compensation On 
1452 Fan Control Auto 
1453 Fan Monitor Warning 
1455 Output Filter No Filter 
1459 Actual Number of Inverter Url is 

1460 Function at Over TemperatunDerate 
1461 Function at Inverter OverloadDerate 
1462 Inv. Overload Derate Current 95 

1490.0 Fault Level Warning 
1490.1 Fault Level Trip Lock 
1490.2 Fault Level Trip Lock 
1490.3 Fault Level Warning 
1490.4 Fault Level Trip 
1490.5 Fault Level Trip 
1490.6 Fault Level Warning 
1490.7 Fault Level Trip Lock 
1490.8 Fault Level Trip Lock 
1490.9 Fault Level Trip Lock 
¿490.10 Fault Level Trip Lock 
1490.11 Fault Level Trip Lock 
1490.12 Fault Level Trip Lock 
1490.13 Fault Level Trip Lock 
1490.14 Fault Level Trip Lock 
1490.15 Fault Level Trip Lock 
1490.16 . Fault Level Trip 
1490.17 Fault Level Trip 

Parameter Group: 15-** Drive Information 

Unit 

V 

s 

s 

s 

% 

s 

ms 

Hz 

ID Name Setup 1 Unit 
1500 Operating hours 120 h 
1501 Running Hours 0 h 

1502 kWh Counter 2605 kWh 
1503 Power Up's 0 

1504 Over Temp's 0 

15.05 Over Volt's 0 

1506 Reset kWh Counter Do not reset 
1507 Reset Running Hours CounteiDo not reset 
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1508 Number of Starts 0 

1510.0 Logging Source None 

1510.1 Logging Source None 
1510.2 Logging Source None 
1510.3 Logging Source None 

1511.0 Logging Interval 00:00:00.005 
1511.1 Logging Interval 00:00:00.005 
1511.2 Logging Interval 00:00:00.005 
1511.3 Logging Interval 00:00:00.005 
1512 Trigger Event False 
1513 Logging Mode Log always 
1514 Samples Before Trigger 50 

1520.0 Historic Log: Event 0 

1520.1 Historic Log: Event 0 

1520.2 Historic Log: Event 0 

1520.3 Historic Log: Event 0 

1520.4 Historic Log: Event 0 

1520.5 Historic Log: Event 0 

1520.6 Historic Log: Event 0 

1520.7 Historic Log: Event 0 

1520.8 Historic Log: Event 0 

1520.9 Historic Log: Event 0 

'1520.10 Historic Log: Event 0 

1520.1 I Historic Log: Event 0 

1520.12 Historic Log: Event 0 

1520.13 Historic Log: Event 0 

1520.14 Historic Log: Event 0 

1 520.15 Historic Log: Event 0 

1520.16 Historic Log: Event 0 

1520.17 Historic Log: Event 0 

1520.18 Historic Log: Event 0 

1520.19 Historic Log: Event 0 

1520.20 Historic Log: Event 0 

1520.21 Historic Log: Event 0 

1520.22 Historic Log: Event 0 

1520.23 Historic Log: Event 0 
520.24 Historic Log: Event 0 

1520.25 Historic Log: Event 0 
1520.26 Historic Log: Event 0 

1520.27 Historic Log: Event 0 
1520.28 Historic Log: Event 0 

1520.29 Historic Log: Event 0 

1520.30 Historic Log: Event 0 

.1520.31 Historic Log: Event 0 

1520.32 Historic Log: Event 0 

1520.33 Historic Log: Event 0 

1520.34 Historic Log: Event 0 

1520.35 Historic Log: Event 0 

1520.36 Historic Log: Event 0 

1520.37 Historic Log: Event 0 

1520.38 Historic Log: Event 0 

1520.39 Historic Log: Event 0 

1520.40 Historic Log: Event 0 

1520.41 Historic Log: Event 0 

1520.42 Historic Log: Event 0 
1520.43 Historic Log: Event 0 

1520.44 Historic Log: Event 0 

1520.45 Historic Log: Event 0 
1520A6 Historic Log: Event 0 

1520.47 Historic Log: Event 0 
1520.48 Historic Log: Event 0 

1520.49 Historic Log: Event 0 

1521.0 Historic Log: Value 0 

1521.1 Historic Log: Value 0 
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1521.2 Historic Log: Value o 

1521.3 Historic Log: Value o 

1521.4 Historic Log: Value o 

1521.5 Historic Log: Value o 

1521.6 Historic Log: Value o 

1521.7 Historic Log: Value o 

1521.8 Historic Log: Value o 

1521.9 Historic Log: Value o 

1521.10 Historic Log: Value o 

1521.11 Historic Log: Value o 

1521.12 Historic Log: Value o 

1521.13 Historic Log: Value o 

1521.14 Historic Log: Value o 

1521.15 Historic Log: Value o 

1521.16 Historic Log: Value o 

1521.17 Historic Log: Value o 

1521.18 Historic Log: Value o 

1521.19 Historic Log: Value o 

1521.20 Historic Log: Value o 

1521.21 Historic Log: Value o 

1521.22 Historic Log: Value o 

1521.23 Historic Log: Value o 

1521.24 Historic Log: Value o 

1521.25 Historic Log: Value o 

1521.26 Historic Log: Value o 

1521.27 Historic Log: Value o 

1521.28 Historic Log: Value o 
1521.29 Historic Log: Value o 

1521.30 Historic Log: Value 

1521.31 Historic Log: Value 

1521.32 Historic Log: Value o 

1521.33 Historic Log: Value o 

1521.34 Historic Log: Value o 

1521.35 Historic Log: Value o 
1521.36 Historic Log: Value o 

1521.37 Historic Log: Value. o 

1521.38 Historic Log: Value o 
1521.39 Historic Log: Value o 

1521.40 Historic Log: Value o 

1521.41 Historic Log: Value o 

1521.42 Historic Log: Value o 

1521.43 Historic Log: Value o 

1521.44 Historic Log: Value o 

el.1521.45 

1521.46 

. Historic Log: Value 
Historic Log: Value 

o 

o 

1521.47 Historic Log: Value o 

1521.48 ' Historic Log: Value o 

1521.49 Historic Log: Value o 

1522.0 Historic Log: Time o ms 

1522.1 Historic Log: Time o ms 

1522.2 Historic Log: Time o ms 
1522.3 Historic Log: Time o ms 
1522.4 Historic Log: Time o ms 
1522.5 Historic Log: Time o ms 
1522.6 Historic Log: Time o ms 
1522.7 Historic Log: Time o ms 
1522.8 Historic Log: Time o ms 
1522.9 Historic Log: Time o ms 
152/10 Historic Log: Time o ms 
1522.11 Historic Log: Time o ms 
1522.12 Historic Log: Time o ms 
1522.13 Historic Log: Time o ms 
1522.14 Historic Log: Time o ms 
1522.15 Historic Log: Time o ms 
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1522.16 Historic Log: Time 0 ms 
1522.17 Historic Log: Time 0 ms 
1522.18 Historic Log: Time 0 ms 
1522.19 Historic Log: Time 0 ms 
1522.20 Historic Log: Time 0 ms 
1522.2I Historic Log: Time 0 ms 
1522.22 Historic Log: Time 0 ms 
1522.23 Historic Log: Time 0 ms 
1522.24 Historic Log: Time 0 ms 
1522.25 Historic Log: Time 0 ms 
1522.26 Historic Log: Time 0 MS 

1522.27 . Historic Log: Time 0 ms 
1522.28 Historic Log: Time 0 ms 
1522.29 Historic Log: Time 0 ms 
1522.30 Historic Log: Time 0 MS 

1522.31 Historic Log: Time 0 MS 

152232 Historic Log: Time 0 ms 
1522.33 Historic Log: Time 0 ms 
1522.34 Historic Log: Time 0 ms 
1522.35 Historic Log: Time 0 MS 

1522.36 Historic Log: Time 0 MS 

1522.37 Historic Log: Time 0 ms 

1522.38 Historic Log: Time 0 ms 
1522.39 Historic Log: Time 0 ms 
1522.40 Historic Log: Time 0 ms 
1522.41 Historic Log: Time 0 ms 
1522.42 Historic Log: Time 0 ms 
1522.43 Historic Log: Time 0 ms 
152244 Historic Log: Time 0 ms 
1522.45 Historic Log: Time 0 ms 
1522.46 Historic Log: Time 0 ms 
1522.47 Historic Log: Time 0 ms 
1522.48 Historic Log: Time 0 ms 
1522.49 Historic Log: Time 0 ms 
1523.0 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.1 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.2 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.3 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.4 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.5 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.6 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.7 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.8 Historic log: Date and Time 1/01/1984 12:00:00 AM 
.1523.9 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.10 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.11 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.12 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.13 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.14 Historic log: Datc and Time 1/01/1984 12 :00:60 AM 

1523.15 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.16 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.17 Historic log: Date and Time 1/01 /1984 12:00:00 AM 
1523.18 Historic log: Date and Time 1/01/1984 12 :00:00 AM 
1523.19 Historic log: Date and Time 1/01/1984 12:00:00 AM 
152320 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.21 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.22 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.23 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.24 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.25 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.26 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.27 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.28 Historic log: Date and Time 1/01/1984 12:00:00 AM 
1523.29 Historic log: Date and Time 1/01/1984 12:00:00 AM 
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1523.30 Historic log: Date and Time 
1523.31 Historic log: Date and Time 

1523.32 Historic log: Date and Time 
1523.33 Historic log: Date and Time 
1523.34 Historic log: Date and Time 
1523.35 Historic log: Date and Time 
1523.36 Historic log: Date and Time 
1523.37 Historic log: Date and Time 
1523.38 Historic log: Date and Time 

1523.39 Historic log: Date and Time 
1523.40 Historic log: Date and Time 
1523.41 Historic log: Date and Time 
1523.42 Historic log: Date and Time 
1523.43 Historic log: Date and Time 
1523.44 Historic log: Date and Time 

1523.45 Historic log: Date and Time 
1523.46 Historic log: Date and Time 
1523.47 Historic log: Date and Time 
1523.48 Historic log: Date and Time 

1523.49 Historic log: Date and Time 
1530.0 Alarm Log: Error Code 

1530.1 Alarm Log: Error Code 
1530.2 Alarm Log: Error Code 
1530.3 Alarm Log: Error Code 
1530.4 Alarm Log: Error Code 
1530.5 Alarm Log: Error Code 
1530.6 Alarm Log: Error Code 
1530.7 Alarm Log: Error Code 
1530.8 Alarm Log: Error Code 

1530.9 Alarm Log: Error Code 
1531.0 Alarm Log: Value 
1531.1 Alarm Log: Value 

1531.2 Alarm Log: Value 

1531.3 Alarm Log: Value 
1531.4 Alarm Log: Value 
I531.5 Alarm Log: Value 

1531.6 Alarm Log: Value 
1531.7 Alarm Log: Value 

1531.8 Alarm Log: Value 
1531.9 Alarm Log: Value 

1532.0 Alarm Log: Time 

1532.1 Alarm Log: Time 

1532.2 Alarm Log: Time 
1532.3 Alarm Log: Time 

1532.4 Alarm Log: Time 
1532.5 Alarm Log: Time 

1532.6 Alarm Log: Time 

1532.7 Alarm Log: Time 

1532.8 Alarm Log: Time 
1532.9 Alarm Log: Time 
1533.0 Alarm Log: Date and Time 
1533.1 Alarm Log: Date and Time 
1533.2 Alarm Log: Date and Time 
1533.3 Alarm Log: Date and Time 
1533.4 Alarm Log: Date and Time 
1533.5 Alarm Log: Date and Time 
1533.6 Alarm Log: Date and Time 
1533.7 Alarm Log: Date and Time 
1533.8 Alarm Log: Date and Time 
1533.9 Alarm Log: Date and Time 

1534.0 Alarm Log: Setpoint 
1534.1 Alarm Log: Setpoint 
1534.2 Alarm Log: Setpoint 
1534.3 Alarm Log: Setpoint 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/0111984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4 

Il 

18 

25 

32 

39 

46 
53 

60 

67 

7 

11 

15 

19 

23 

27 

31 

35 

39 

43 

1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 

1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 
1/01/1984 12:00:00 AM 

50.000 

54.000 

58.000 
62.000 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 
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1534.4 Alarm Log: Setpoint 66.000 
1534.5 Alarm Log: Setpoint 70.000 

'1534.6 Alarm Log: Setpoint 74.000 
1534.7 Alarm Log: Setpoint 78.000 
1534.8 Mann Log: Setpoint 82.000 

1534.9 Alaun Log: Setpoint 86.000 
1535.0 Alarm Log: Feedback 40.000 
1535.1 Alarm Log: Feedback 47,000 
1535.2 Alarm Log: Feedback 54.000 
1535.3 Alarm Log: Feedback 61.000 
1535.4 Alarm Log: Feedback 68.000 
1535.5 Alarm Log: Feedback 75.000 
1535.6 Alarm Log: Feedback 82.000 
1535.7 Alarm Log: Feedback 89.000 
1535.8 Alarm Log: Feedback 96.000 

1535.9 Alarm Log: Feedback 103.000 

1536.0 Alarm Log: Current Demand 40 
1536.1 Alarm Log: Current Demand 44 
1536.2 Alarm Log: Current Demand 48 

1536.3 Alarm Log: Current Demand 52 % 

1536.4 Alarm Log: Current Demand 56 

536.5 Alarm Log: Current Demand 60 
1536.6 Alarm Log: Current Demand 64 

1536.7 Alarm Log: Current Demand 68 

1536.8 Alarm Log: Current Demand 72 

1536.9 Alarm Log: Current Demand 76 
1537.0 Alarm Log: Process Ctrl Unit - 
1537.1 Alarm Log: Process Ctrl Unit - 

1537.2 Alarm Log: Process Ctrl Unit - 
1537.3 Alarm Log: Process Ctrl Unit - 

1537.4 Alarm Log: Process Ctrl Unit - 

1537.5 Alarm Log: Process Ctrl Unit - 
1537.6 Alarm Log: Process Ctrl Unit - 
1537.7 Alaun Log: Process Ctrl Unit - 
1537.8 Alarm Log: Process Ctrl Unit - 

1537.9 Alarm Log: Process Ctrl Unit - 

1540 FC Type 

1541 Power Section 
1542 Voltage 
1543 Software Version 
1544 Ordered Typecode String 
1545 Actual Typecode String 
'1546 Frequency Converter Ordering No 
'1547 Power Card Ordering No 
1548 LCP Id No 
1549 SW ID Control Card 
1550 SW ID Power Card 
1551 Frequency Converter Serial Number 

1553 Power Card Serial Number 

1558 SmartStart Filename 
1559 CSIV Filename 

1560.0 Option Mounted 
1560.1 Option Mounted 

1560.2 Option Mounted 
1560.3 Option Mounted 
1560.4 Option Mounted 
1560.5 Option Mounted 

1560.6 Option Mounted 
1560.7 Option Mounted 
1561.0 Option SW Version 

1561.1 Option SW Version 

1561.2 Option SW Version 
1561.3 Option SW Version 

1561.4 Option SW Version 
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1561.5 Option SW Version 

1561.6 Option SW Version 

1561.7 Option SW Version 

1562.0 Option Ordering No 
1562.1 Option Ordering No 
1562.2 Option Ordering No 
1562.3 Option Ordering No 
1562.4 Option Ordering No 
1562,5 Option Ordering No 
1562.6 Option Ordering No 

15623 Option Ordering No 
1563.0 Option Serial No 

1563.1 Option Serial No 

t563.2 Option Serial No 

1563.3 Option Serial No 

1563,4 Option Serial No 

1563.5 ' Option Serial No 
1563.6 Option Serial No 

1563.7 Option Serial No 

1580 Fan Running Hours 0 h 

1599.0 Parameter Metadata 12 

1599.1 Parameter Metadata 1541 

1599.2 Parameter Metadata 1 544 

1599.3 Parameter Metadata 1570 
1599.4 Parameter Metadata 1571 

1599.5 Parameter Metadata 1572 
1599.6 . Parameter Metadata 1573 
1599.7 Parameter Metadata 1574 

1599.8 Parameter Metadata 1575 

1599.9 Parameter Metadata 1543 
1599.10 Parameter Metadata 51 

1599.11 Parameter Metadata 11 

1599.12 Parameter Metadata 1542 

1599.13 Parameter Metadata 1540 
1599.14 Parameter Metadata 10 

1599.15 Parameter Metadata 13 

1599.16 Parameter Metadata 3 

1599.17 Parameter Metadata 1553 

1599.18 Parameter Metadata 1551 

1599.19 Parameter Metadata 831 

1599.20 Parameter Metadata 832 

1599.21 Parameter Metadata 918 
.!599.22 Parameter Metadata 1549 

1599.23 Parameter Metadata 1560 

1599.24 Parameter Metadata 1561 

1599.25 Parameter Metadata 2 

1599.26. Parameter Metadata 1576 

1599.27 Parameter Metadata 1577 

1599.28 Parameter Metadata 60 

1599.29 Parameter Metadata 61 

Parameter Group: 16 -*" Data Readouts 

ID Name Setup 1 Unit 
1600 Control Word Ohex 

1601 Reference [Unit] 0.000 RPM 
1602 Reference [ %] 0.0 % 
1603 Status Word Ohex 

1605 Main Actual Value 1 %1 0.00 "/o 

1609 Custom Readout 0.03 % 

1610 Power [kW] 0.00 kW 
1611 Power [hp] 0.00 hp 
1612 Motor Voltage 0.0 V 
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1613 Frequency 0.0 Hz 
1614 Motor current 0.00 A 

1615 Frequency [ %] 0.00 % 
1616 Torque [Nm] 0.0 Nm 
1617 Speed [RPM] 0 RPM 
1618 Motor Thermal 0 

1620 Motor Angle 0 

1622. Torque [ %] 0 % 
1630 DC Link Voltage 0 V 
1632 Brake Energy Is 0.000 kW 
1633 Brake Energy /2 min 0.000 kW 
1634 Heatsink Temp. 0 °C 

1635 Inverter Thermal 0 

1636 . Inv. Nom. Current 10.00 A 

1637 Inv. Max. Current 11.00 A 

1638 SL Controller State 0 

1639 Control Card Temp. 0 °C 

1640 Logging Buffer Full No 

1649 Current Fault Source 0 

1650 External Reference 0.0 
1652 Feedback[Unit] 0.000 

1653 Digi Pot Reference 0.00 
1654 Feedback 1 [Unit] 0.000 

1655 Feedback 2 [Unit] 7.900 
1656 Feedback 3 [Unit] 0.000 
1658 PID Output [ %] 0.0 
1659 Adjusted Setpoint 0.000 
1660 Digital Input 0000000000000000bin 

1661 Terminal 53 Switch Setting Voltage 
1662 Analog Input 53 0.000 
1663 Terminal 54 Switch Setting Voltage 
1664 Analog Input 54 0.000 
1665 Analog Output 42 [mA] 0.000 
1666 Digital Output [bin] 0000bin 
1667 Pulse Input #29 [Hz] 0 

1668 Pulse Input #33 [Hz] 0 

1669 Pulse Output #27 [Hz] 0 

1670 Pulse Output #29 [Hz] 0 
1671 Relay Output [bin] 0000000000000000bin 
1672 Counter A 0 

1673 Counter B 0 

1675 Analog In X30/11 0.000 
)676 Analog In X30/12 0.000 
1677 Analog Out X30/8 [mAj 0.000 

1678 Analog Out X45/1 [mA] 0.000 
1679 Analog Out X45/3 [mA] 0.000 
1680 Fieldbus CTW 1 Ohex 

1682 Fieldbus REF I FFFFF200hex 

1684 Comm. Option STW Ohex 

1685 FC Port CTW 1 F200hex 
1686 FC Port REF 1 FFFFF201hex 

1690 Alarm Word Ohex 

1691 Alarm Word 2 Ohex 

1692 Warning Word Ohex 

1693 Warning Word 2 Ohex 

1694 Ext, Status Word Ohex 

1695 Ext. Status Word 2 Ohex 

1696 Maintenance Word Ohex 

Parameter Group: 18 -° Info & Readouts 

1D Name Setup 1 

1800.0 Maintenance Log: Item 0 

Unit 
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1800.1 Maintenance Log: item 0 

1800.2 Maintenance Log: Item 0 

1800.3 Maintenance Log: item 0 

1800.4 Maintenance Log: Item 0 

1800.5 Maintenance Log: Item 0 

1800.6 Maintenance Log: Item 0 

1800.7 Maintenance Log: Item 0 

1800.8 Maintenance Log: Item 0 
1800.9 Maintenance Log: Item 0 

1801.0 Maintenance Log: Action 0 

1801.1 Maintenance Log: Action 0 

1801.2 Maintenance Log: Action 0 

1801.3 Maintenance Log: Action 0 

1801.4 Maintenance Log: Action 0 

1801.5 Maintenance Log: Action 0 

1801.6 Maintenance Log: Action 0 

1801.7 Maintenance Log: Action 0 

1801.8 Maintenance Log: Action 0 

1801.9 Maintenance Log: Action 0 

1802.0 Maintenance Log: Time 0 s 

1802.1 Maintenance Log: Time 0 s 

1802.2 Maintenance Log: Time 0 s 

1802.3 Maintenance Log: Time 0 s 

1802.4 Maintenance Log: Time 0 s 

1802.5 Maintenance Log: Time 0 s 

1802.6 Maintenance Log: Time 0 s 

1802.7 Maintenance Log: Time 0 s 

1802.8 Maintenance Log: Time 0 s 

1802.9 Maintenance Log: Time 0 s 

1803.0 Maintenance Log: Date and T1 /01/2005 12:00:00 AM 
1803.1 Maintenance Log: Date and T1 /01/2005 12:00:00 AM 
1803.2 Maintenance Log: Date and T1/01/2005 12:00:00 AM 
1803.3 Maintenance Log: Date and T1/O1/2005 12:00:00 AM 

1803.4 Maintenance Log: Date and T1/01/2005 12:00:00 AM 

1803.5 Maintenance Log: Date and T1 /01/2005 12:00:00 AM 
1803.6 Maintenance Log: Date and Tl/01/2005 12:00:00 AM 
1803.7 Maintenance Log: Date and T1/O1/2005 12:00:00 AM 
1803.8 Maintenance Log: Date and T1/01/2005 12:00:00 AM 

1803.9 Maintenance Log: Date and T1/01/2005 12 :00:00 AM 
1860 Digital Input 2 0000000000000000bin 

parameter Group: 20 -" Drive Closed Loop 

ID Name Setup 1 Unit 
2000 Feedback l Source Analog Input 53 

2001 Feedback 1 Conversion Linear 
2002 Feedback I Source Unit I/s 

2003 Feedback 2 Source Analog Input 54 

2004 Feedback 2 Conversion Linear 

2005 Feedback 2 Source Unit Us 

2006 Feedback 3 Source No function 
2007 Feedback 3 Conversion Linear 
2008 Feedback 3 Source Unit - 

2012 Reference/Feedback Unit I/s 

2020 Feedback Function Sum 
2021 Setpoint 1 0.000 
2022 Setpoint 2 0.000 
2023 Setpoint 3 0.000 

2070 Closed Loop Type Auto 
2071 PID Performance Normal 
2072 PID Output Change 0.10 
2073 Minimum Feedback Level -999,999.000 
2074 Maximum Feedback Level 999,999.000 
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2079 
2081 

PID Autotuning Disabled 
PID Normal/ Inverse Control Normal 

2082 PID Start Speed [RPM] 0 RPM 
2083 PID Start Speed [Hz] 0.0 Hz 
2084 On Reference Bandwidth S 

2091 P1D Anti Windup On 

2093 PID Proportional Gain , 2.00 
2094 PID Integral Time 8.00 s 

2095 PID Differentiation Time 0.00 s 

2096 PID Diff. Gain Limit 5.0 

Parameter Group: 21-** Ext. Closed Loop 

ID Name Setup 1 Unit 
2100 Closed Loop Type Auto 
2101 PID Performance Normal 
2102 PID Output Change 0.10 
2103 Minimum Feedback Level - 999,999.000 
2104 Maximum Feedback Level 999,999.000 
2109 PID Auto Tuning Disabled 
2110 Ext. 1 Ref./Feedback Unit 

:21 I1 Ext. 1 Minimum Reference 0.000 
2112 Ext. 1 Maximum Reference 100.000 
2113 Ext. I Reference Source No function 
2114 Ext. 1 Feedback Source No function 
2115 Ext. 1 Setpoint 0.000 - 
2117 Ext. 1 Reference [Unit] 0.000 
2118 Ext. 1 Feedback [Unit] 0.000 
2119 Ext. I Output [ %] 0 

2120 Ext. 1 Normal/Inverse ControNormal 
2121 Ext. 1 Proportional Gain 0.50 
2122 Ext. 1 Integral Time 20.00 s 

2I23 Ext. 1 Differentation Time 0.00 s 

2124 Ext. 1 Dif. Gain Limit 5.0 
2130 Ext. 2 Ref/Feedback Unit - 
2131 Ext. 2 Minimum Reference 0.000 
2132 Ext. 2 Maximum Reference 100.000 
2133 Ext. 2 Reference Source No function 
2134 Ext. 2 Feedback Source No function 
2135 Ext. 2 Setpoint 0.000 
2137 Ext. 2 Reference [Unit] 0.000 

138 Ext. 2 Feedback [Unit] 7.900 ' 

2139 Ext. 2 Output [ %] 0 

2140 Ext. 2 Normal/Inverse ControNormal 
2141 Ext. 2 Proportional Gain 0.50 
2142 Ext. 2 Integral Time 20.00 s 

2143 Ext. 2 Differentation Time 0.00 s 

2144 Ext. 2 Dif. Gain Limit 5.0 

2150 Ext. 3 Ref/Feedback Unit - 

2151 Ext. 3 Minimum Reference 0.000 . 

2152 Ext. 3 Maximum Reference 100.000 
2153 Ext. 3 Reference Source No function 
2154 Ext. 3 Feedback Source No function 
2155 Ext. 3 Setpoint 0.000 
2157 Ext. .3 Reference [Unit] 0.000 
2158 Ext. 3 Feedback [Unit] 0.000 
2159 Ext. 3 Output [ %] 0 % 
2160 Ext. 3 Normal /Inverse ControNormal 
2161 Ext. 3 Proportional Gain 0.50 
2162 Ext. 3 Integral Time 20.00 s 
2163 Ext. 3 Differentation Time 0.00 
2164 Ext. 3 Dif. Gain Limit 5.0 
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Parameter Group: 22 - ** Appl. Functions 

ID Name Setup 1 Unit 
2200 External Interlock Delay 0 s 

2220 Low Power Auto Set -up Off 
2221 Low Power Detection Disabled 
2222 Low Speed Detection Disabled 
2223 No -Flow Function Off 
2224 No -Flow Delay 10 s 

2226 Dry Pump Function Off 
2227 Dry Pump Delay . 10 s 

2228 No -Flow Low Speed [RPM] 1110 RPM 

2229 No -Flow Low Speed [Hz] 37.0 Hz 
2230 No-Flow Power 0.00 kW 
2231 Power Correction Factor 100 % 
2232 Low Speed [RPM] 0 RPM' 
2233 Low Speed [Hz] 0.0 Hz 

2234 Low Speed Power [kW] 0.00 kW 
2235 Low Speed Power [HP] 0.00 hp 
2236 High Speed [RPM] 0 RPM 

7,237 High Speed [Hz] 0.0 Hz 
)238 High Speed Power [kW] 0.00 kW 
2239 High Speed Power [HP] 0.00 hp 

2240 Minimum Run Time 60 s 

2241 Minimum Sleep Time . 30 s 

2242 Wake -up Speed [RPM] 1110 RPM 
2243 Wake -up Speed [Hz] 37.0 Hz 
2244 Wake -up Ref./FB Difference 10 

2245 Setpoint Boost 0 

2246 Maximum Boost Time 60 s 

2250 End of Curve Function Off 
2251 End of Curve Delay 10 s 

2260 Broken Belt Function Off 
2261 Broken Belt Torque 10 % 

2262 Broken Belt Delay 10 s 

2275 Short Cycle Protection Disabled 
2276 Interval between Starts 0 s 

2277 Minimum Run Time 0 s 

2278 Minimum Run Time OverrideDisabled 
2279 Minimum Run Time Override0.000e 
2280 Flow Compensation . Disabled 
281 Square -linear Curve Approxir100on % 

2282 Work Point Calculation Disabled 
2283 Speed at No -Flow [RPM] 0 RPM 
2284 Speed at No -Flow [Hz] 0.0 Hz 
2285 Speed at Design Point [RPM] 1500 RPM 
2286 Speed at Design Point [Hz] 50.0 Hz 
2287 Pressure at No -Flow Speed 0.000 
2288 Pressure at Rated Speed 999,999.999 
2289 Flow at Design Point 0.000 
2290 Flow at Rated Speed 0.000 

Parameter Group: 23-*` Time -based Functions 

ID Name Setup 1 Unit 
2300.0 ON Time 00:00:00 
2300.1 ON Time 00:00:00 
2300.2 ON Time 00:00:00 
2300.3 ON Time 00:00:00 
2300.4 ON Time 00:00:00 
2300.5 ON Time 00:00:00 
2300.6 ON Time 00:00:00 
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2300.7 ON Time 00:00 :00 

2300.8 ON Time 00:00:00 
2300.9 ON Time 00:00:00 
2301.0 ON Action Disabled 
2301.1 ON Action Disabled 
2301.2 ON Action Disabled 
2301.3 ON Action Disabled 
2301.4 ON Action Disabled 
2301.5 ON Action Disabled 
2301.6 ON Action Disabled 
2301.7 ON Action Disabled 
2301.8 ON Action Disabled 
2301.9 ON Action Disabled 
2302.0 OFF Time 00:00:00 
2302.1 OFF Time 00:00:00 
2302.2 OFF Time 00:00:00 
2302.3 OFF Time 00:00:00 
2302.4 OFF Time 00:00:00 
2302.5 OFF Time 00:00:00 
2302.6 OFF Time 00:00:00 
2302.7 OFF Time 00:00:00 
2302.8 OFF Time 00:00:00 
1302.9 OFF Time 00:00 :00 

2303.0 OFF Action Disabled 
2303.1 OFF Action Disabled 
2303.2 OFF Action Disabled 
2303.3 OFF Action Disabled 
2303.4 OFF Action Disabled 
2303.5 OFF Action Disabled 
2303.6 OFF Action Disabled 
2303.7 OFF Action Disabled 
2303.8 OFF Action Disabled 
2303.9 OFF Action Disabled 
2304.0 Occurrence All days 
2304.1 Occurrence All days 

2304.2 Occurrence All days 
2304.3 Occurrence All days 

2304.4 Occurrence All days 
2304.5 Occurrence All days 
2304.6 Occurrence All days 
2304.7 Occurrence All days 
2304.8 Occurrence All days 

)304.9 Occurrence All days 
2310.0 Maintenance Item Motor bearings 
2310.1 Maintenance Item Motor bearings 
2310.2. Maintenance Item Motor bearings 
2310.3 Maintenance Item Motor bearings 
2310.4 Maintenance Item Motor bearings 
2310.5 Maintenance Item Motor bearings 
2310.6 Maintenance Item Motor bearings 
2310.7 Maintenance Item Motor bearings 
2310.8 Maintenance Item Motor bearings 
2310.9 Maintenance Item Motor bearings 
2310.10 Maintenance Item Motor bearings 
2310.11 Maintenance Item Motor bearings 
2310.12 Maintenance Item Motor bearings 
2310.13 Maintenance Item Motor bearings 
2310.14 Maintenance Item Motor bearings 
2310.15 Maintenance Item Motor bearings 
2310.16 Maintenance Item Motor bearings 
2310.17 Maintenance Item Motor bearings 
2310.18 Maintenance Item Motor bearings 
2310.19 Maintenance Item Motor bearings 
2311.0 Maintenance Action Lubricate 
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2311.1 Maintenance Action Lubricate 

2311.2 Maintenance Action Lubricate 
2311.3 Maintenance Action Lubricate 
2311.4 Maintenance Action Lubricate 
2311.5 Maintenance Action Lubricate 
2311.6 Maintenance Action Lubricate 
2311.7 Maintenance Action Lubricate 
2311.8 Maintenance Action Lubricate 

2311.9 Maintenance Action Lubricate 
2311.10 Maintenance Action Lubricate 
2311.11 Maintenance Action Lubricate 
2311.12 Maintenance Action Lubricate 

2311.13 Maintenance Action Lubricate 
2311.14 Maintenance Action Lubricate 
2311.15 Maintenance Action Lubricate 
2311.16 Maintenance Action Lubricate 
2311.17 Maintenance Action Lubricate 
2311.18 Maintenance Action Lubricate 
2311.19 Maintenance Action Lubricate 
2312M Maintenance Time Base Disabled 
2312.1 Maintenance Time Base Disabled 

3312.2 Maintenance Time Base Disabled 
2312.3 Maintenance Time Base Disabled . 

2312.4 Maintenance Time Base Disabled 
2312.5 Maintenance Time Base Disabled 
2312.6 Maintenance Time Base Disabled 
2312.7 Maintenance Time Base Disabled 
2312.8 Maintenance Time Base Disabled 
2312.9 Maintenance Time Base Disabled 
2312.10 Maintenance Time Base Disabled 
2312.11 Maintenance Time Base Disabled 
2312.12 Maintenance Time Base Disabled 
2312.13 Maintenance Time Base Disabled 

2312.14 Maintenance Time Base Disabled 
2312.15 Maintenance Time Base Disabled 
2312.16 Maintenance Time Base Disabled 
2312.17 Maintenance Time Base Disabled 
2312.I8 Maintenance Time Base Disabled 

2312.19 Maintenance Time Base Disabled 
2313.0 Maintenance Time Interval 1 h 

2313.1 Maintenance Time Interval l h 

2313.2 Maintenance Time Interval 1 h 
1313.3 Maintenance Time Interval 1 h 

2313.4 Maintenance Time Interval 1 h 

2313.5 Maintenance Time Interval 1 h 

2313.6 Maintenance Time Interval 1 h 

2313.7 Maintenance Time Interval 1 h 

2313.8 Maintenance Time Interval 1 . h 
2313.9 Maintenance Time Interval 1 h 
2313.10 Maintenance Time Interval 1 h 

23I3.11 Maintenance Time Interval 1 h 

2313.12 Maintenance Time Interval 1 h 

2313.13 Maintenance Time Interval 1 h 

2313.14 Maintenance Time Interval 1 h 

2313.15 Maintenance Time Interval I h 

2313.16 Maintenance Time Interval 1 h 

2313.17 Maintenance Time Interval 1 h 

2313.18 Maintenance Time Interval I h 

2313.19 Maintenance Time Interval 1 h 

2314.0 Maintenance Date and Time 1/01/2006 12:00:00 AM 

2314.1 Maintenance Date and Time 1/01/2006 12:00:00 AM 
2314,2 Maintenance Date and Time 1/01/2006 12:00:00 AM 

2314.3 Maintenance Date and Time 1/01/2006 12:00:00 AM 
2314.4 Maintenance Date and Time 1/01/2006 12:00:00 AM 
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2314.5 

2314.6 

2314.7 

2314.8 

2314.9 

2314.10 

2314.11 

2314.12 

2314.13 

2314.14 

2314.15 

2314.16 

2314.17 

2314.18 

2314.19 

2315 

2316.0 

2316.1 

2316.2 . 

2316.3 

2316.4 

7316.5 

1350 

2351 

2353.0 

2353.1 

2353.2 

2353.3 

2353.4 

2353.5 

2353.6 

2353.7 

2353.8 

2353.9 

2353.10 

2353.11 

2353.12 

2353.13 

2353.14 

2353.15 

2353.16 

2353.17 

'053.18 
2353.19 

235320 
2353.21 

2353.22 

2353.23 

2353.24 

2353.25 

2353.26 

2353.27 

2353.28 

2353.29 

2353.30 

2354 

2360 

2361.0 

2361.1 

2361.2 

2361.3 

2361.4 

2361.5 

2361.6 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 
Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Maintenance Date and Time 

Reset Maintenance Word 

Maintenance. Text 
Maintenance Text 
Maintenance Text 

Maintenance Text 
Maintenance Text 

Maintenance Text 

Energy Log Resolution 
Period Start 

Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 
Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 
Energy Log 

Energy Log 
Energy Log 
Energy Log 
Energy Log 
Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 

Energy Log 

Energy Log 
Energy Log 

Energy Log 
Energy Log 
Energy Log 

Energy Log 
Reset Energy Log 

Trend Variable 

Continuous Bin Data 
Continuous Bin Data 
Continuous Bin Data 
Continuous Bin Data 

Continuous Bin Data 
Continuous Bin Data 
Continuous Bin Data 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 
1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 
1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/012006 12:00:00 AM 
1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 

1/01/2006 12:00:00 AM 
Do not reset 

Last 24 Hours 

1 /01/2006 12:00:00 AM 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Do not reset 

Power (kW) 
0 

0 

0 

0 

0 

0 

0 
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2361.7 Continuous Bin Data 0 

2361.8 Continuous Bin Data 0 

2361.9 Continuous Bin Data 0 

2362.0 Timed Bin Data 0 

2362.1 Timed Bin Data ' 0 

2362.2 Timed Bin Data 0 

2.362.3 Timed Bin Data 0 

2362.4 Timed Bin Data 0 

2362.5 Timed Bin Data 0 

2362.6 Timed Bin Data 0 

2362.7 Timed Bin Data 0 

2362.8 Timed Bin Data 0 

2362.9 Timed Bin Data 0 

2363 Timed Period Start 1/01/2006 12:00:00 AM 
2364 Timed Period Stop 1/01/2006 12:00:00 AM 
2365.0 Minimum Bin Value 0 

2365.1 Minimum Bin Value 10 

2365.2 Minimum Bin Value 20 
2365.3 Minimum Bin Value 30 
2365.4 Minimum Bin Value 40 

2365.5 Minimum Bin Value 50 % 

2365.6 Minimum Bin Value 60 % 
3653 Minimum Bin Value 70 

2365.8 Minimum Bin Value 80 % 

2365.9 Minimum Bin Value 90 % 

2366 Reset Continuous Bin Data Do not reset 

2367 Reset Timed Bin Data Do not reset 

2380 Power Reference Factor 100 % 

2381 Energy Cost 1.00 

2382 Investment 0 
2383 Energy Savings 0 kWh 
2384 Cost Savings 0 

Parameter Group: 24-*' Appl. Functions 2 

1D Name Setup 1 

2410 Drive Bypass Function Disabled 

2411 Drive Bypass Delay Time 0 

Unit 

s 

Parameter Group: 251 Cascade Controller 

ID Name Setup 1 Unit 
2500 Cascade Controller Disabled 
2502 Motor Start Direct on Line 

2504 Pump Cycling Disabled 
2505 Fixed Lead Pump Yes 

2506 Number of Pumps 2 . 

2520 Staging Bandwidth 10 % 
2521 Override Bandwidth 100 % 

2522 Fixed Speed Bandwidth 10 % 
2523 SBW Staging Delay 15 s 

2524 SBW Destaging Delay 15 s 

2525 OBW Time 10 s 

2526 Destage At No -Flow Disabled 

2527 Stage Function Enabled 

2528 Stage Function Time 15 s 
2529 Destage Function Enabled 
2530 Destage Function Time 15 s 

2540 Ramp Down Delay 10.0 s 

2541 Ramp Up Delay 2.0 s 

2542 Staging Threshold 90 % 
2543 Destaging Threshold 75 
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2544 Staging Speed [RPM] 0 RPM 

2545 Staging Speed [Hz] 0.0 Hz 

2546 Destaging Speed [RPM] 0 RPM 
2547 Destaging Speed [Hz] 0.0 Hz 
2550 Lead Pump Alternation Off 
2551 Alternation Event External 

2552 Alternation Time Interval 24 h 
2553 Alternation Timer Value 

2554 Alternation Predefined Time 00:00:00 
2555 Alternate if Load < 50% Enabled 
2556 Staging Mode at Alternation Slow 

2558 Run Next Pump Delay 0.1 s 

2559 Run on Mains Delay 0.5 s 

2580 Cascade Status 
2581 Pump Status 
2582 Lead Pump 0 

2583.0 Relay Status 
2583.1 Relay Status 
2583.2 Relay Status 
2583.3 Relay Status 
2583.4 Relay Status 

2583.5 Relay Status 
2583.6 Relay Status 
2583.7 Relay Status 

2583.8 Relay Status 

2584.0 Pump ON Time 0 h 

2584.1 Pump ON Time 0 h 

2584.2 Pump ON Time 0 h 

2584.3 Pump ON Time 0 h 

2584.4 Pump ON Time 0 h 

2584.5 Pump ON Time 0 h 

2584.6 Pump ON Time 0 h 

2584.7 Pump ON Time 0 h 

2584.8 Pump ON Time 0 h 

2584.9 Pump ON Time 0 h 

2585.0 Relay ON Time 0 h 
2585.1 Relay ON Time 0 h 
2585.2 Relay ON Time 0 h 
2585.3 Relay ON Time 0 h 

2585.4 Relay ON Time 0 h 

2585.5 Relay ON Time 0 h 

2585.6 Relay ON Time O h 

c 
?585.7 Relay ON Time 0 h 
2585.8 Relay ON Time 0 h 

2586 Reset Relay Counters Do not reset 
2590.0 Pump Interlock Off 
2590.1 Pump Interlock Off 
2590.2 Pump Interlock Off 
2590.3 Pump Interlock Off 
2590.4 Pump Interlock Off 
2590.5 Pump Interlock Off 
2590.6 Pump Interlock Off 
2590.7 Pump Interlock Off 
2590.8 Pump Interlock Off 
2590.9 Pump Interlock Off 
2591 Manual Alternation 0 

Parameter Group: 29-** Water Application Functions 

ID Name Setup 1 Unit 
2900 Pipe Fill Enable Disabled 
2901 Pipe Fill Speed [RPM] 1110 RPM 
2902 Pipe Fill Speed [Hz] 37.0 Hz 
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2903 Pipe Fill Time 0.00 s 

2904 Pipe Fill Rate 0.001 

2905 Filled Setpoint 0.000 
2906 No -Flow Disable Timer 0.00 s 

2910 Derag Cycles 0 

2911 Derag at Start/Stop Off 
2912 Deragging Run Time 0 s 

2913 Derag Speed [RPM] 11I0 RPM 
2914 Derag Speed [Hz] 37.0 Hz 
2915 Derag Off Delay 10 s 

2920 Derag Power[kWJ 0.00 kW 
2921 Derag Power[HP] 0.00 hp 
2922 Derag Power Factor 200 
2923 Derag Power Delay 601 s 

2924 Low Speed [RPM] I110 RPM 
2925 Low Speed [Hz] 37.0 Hz 
2926 Low Speed Power [kW] 5.50 kW 
2927 Low Speed Power [HP] 7.38 hp 

2928 High Speed [RPM] 1110 RPM 
2929 High Speed [Hz] 37.0 Hz 
2930 High Speed Power [kW] 5.50 kW 

2931 High Speed Power [HP] 7.38 hp 
/932 Derag On Ref Bandwidth S 

2933 Power Derag Limit 3 

2934 Consecutive Derag Interval 621 s 

Parameter Group: 30-* Special Features 

Id Name Setup 1 Unit 
308I Brake Resistor (ohm) 82.00 Ohm 

Fault Log : 

No Fault Log can be printed out in Basic Version. 
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COST -EFFECTIVE PUMPING 

TECHNICAL DATA FOR ABS SEAL MONITORING SYSTEM 

1. Technical Data 

1.1. Sensing - current 
sensing strength : - 24 Volt DC 
sensing - current: - Maximum 0.5 mA 

(short circuit between housing and Di- electrode probe) 

Normal current available at the end of the seal probe is 0.25 mA . 

Short circuit available is 0.5 mA. 
A signal strength from the seal probe to the motor casing will be 
in the order of 4 pA when a high grade lubricant is used in the oil 
chamber. 

The signal voltage and current are in accordance with the applicable regulations in 
most countries covering the acceptable strengths of signal on earth leakage system. 

1.2. Output signal 

Power supply: 5VA 
Voltage : 24 Volt DC 

positive pole grounded 
Mode relay to be selected to operate on the electrical supply 

2. General Information 

The units should be installed in accordance with the current wiring diagram. 
Ambient temperature ranges from -20 °C to +60 °C. 

The complete assembly and connecting leads are cast into a housing with an epoxy resin 
filler giving a totally sealed unit. 
The system conforms to VDE standards 0100, 0105, 0550, 0660, 0730, 0804. 

The following variations are available for power supplies as indicated: 

115 Volt supply 
230 Volt supply. 
460 Volt supply 
575 Volt supply 

part no. 
part no. 
part no. 
part no. 

standard CSA version. 
6 124 113 6 124 170 
6 124 114 6 124 171 

6 124 116 6 124 172 
6 124 112 6 124 173 

It is possible to supply modules for operation on any voltage between 24 Volt and 600 
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Volt on special request. 

All units are suitable for either 50 or 60 cycle. 

The actual method of operation of the ABS seal monitor system is to continously check 
the conductivity of the lubricating oil by two electrodes. One electrode is the pump 
housing itself and the second is a high quality insulated probe which is situated within the 
motor casing and is immersed in the oil. 

The construction of this probe ensures that the same representative electrical conductance 
for all types of pump housing is achieved. 

The sensing current is brought to the electrode probe by a separate wire (usually cable 
number three in ABS pumps) and the power circuit is completed by the earth wire. 
Indication of seal fault or failure is shown by the control system that can be described as 
follows: 

The complete Di- electrode amplifier system is supplied in a resin filled plastic module 
system. 
The supply voltage is changed to the 24 Volt DC signal by an isolating transformer. This 
24 Volt DC circuit can be directly connected with a fault indicator lamp or relays up to 5 

VA input. 

The maximum working current of the module is 0.5 mA. This current is measured 
between the seal probe and motor casing under fault conditions. A high quality oil under 
good oil conditions will give a current value of less than 4 pA. This value becomes 
increasingly smaller than the total earth leakage current of the pump. 

3. Special Interference Suppressor 

The module is protected against electrical equipment by special filters built into the 
module. 

Normal high quality cables can be used without hesitation up to a maximum length of 
approximately 500 metres. 
In general it is possible to supply the probe system on cable lengths of up to about 1000 
metres or more, but in these cases it is absolutely essential that the site conditions are 
advised to us by customer so that we can ensure that the correct specification of cables are 
installed. 
Cables of the following standard specifications may be utilised: HO5RN -F, HO7RN -F, 
HO 5VV -F. 
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4. Dimensions 

4 

DI /3 BLUE 

PE 
GREEN /YELLOW 

M+ BROWN 

M- GREY 

BLACK 

AC BLACK SUPPLY 

26 

52 

AC: Rated operating voltage, both Cable black 
M 1 -: Output voltage -24VDC, Cable grey 
M2 +: Output voltage +24VDC, Cable brown 
PE: Grounding connection, Cable green- yellow 
DI/3: Connection to DI- electrode, Cable blue 

All dimensions in millimetres. 

5. General Description of Seal Monitor Application 

All ABS pumps type AF, AFP, HUP and JUMBO incorporate either a combination of two 
mechanical seals or special lip seals fitted between the pump volute and motor section. 
These sealing systems are mountes in an oil chamber filled with good quality lubricating 
oil. 

The lower mechanical seals nearest to the impeller can be subject to wear by abrasive 
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medium but in due course it is possible that water will pass through the upper seals from 
the oil chamber into the motor housing. Under these conditions it is possible that the stator 
will be burnt out. The possibility of a motor burn out is substantially increased when the 
power supply system is not protected by earth leakage cut out equipment. 

The seal monitor system permanently checks the conductivity of the oil wihtin the oil 
chamber. The inductivity of the oil will decrease by a factor of about a tousand when 
water gets into the oil chamber and contaminates the oil in sufficient quantity. Continous 
testing over several years coupled wiht practical operating experience shows that an 
oil/water mixture giving a resistance of about 40- 100KOhm represents a serious 
contamination level. At this level of contamination the seal monitor will activate the 
warning system signal. 
You then have the opportunity to take the pump out of service knowing that it is capable 
of continued operation for some little time without serious failure. 

The lubricating oil seals can be changed very quickly and relatively inexpensively. 
Without the seal monitor system one would have to institute a special manual oil 
inspection system at frequent intervals with all the costs inherent in such an operation 
being carried out regularly. 

The system avoids the build up of earth wire currents in the order of 10A - 5000A (this 
varies with the size of the pump) under a fault situation the system conrols earth wire 
current in the mA range, similar to earth leakage detection control equipment. It should be 
noted that the fault indicator current does not flow in the earth wire system. 

This appliance has been tested in accordance with regulations by the following institutes: 

TÜV -Rheinland (to VDE regulations) 
OVE 
DEMCO 
Germanischer Lloyd 
SEV 
CSA 

F. Ennenbach 
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Di-System for seal monitoring 
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Most ABS pumps have a double seal of the shaft between medium and the 
motor chamber. The mechanical seals used here are lubricated and cooled by 
oil. The electrical conductivity of this oil is monitored within the so- called oil 
chamber with the aid of the DI- System which has been proved for a large 
number of years in ABS Products. 

The wear of the mechanical seal on the 
medium depends very much on type and 
make -up of the medium being pumped. The 
DI- System indicates by means of a warning 
mechanism in the control unit that an 
inspection is due. This method is considerably 
more reliable and more economical than the 
method of regular inspections which would 
otherwise be necessary. The signal in the 
control circuit unit can either be optical or 
acoustical. Further transmission by means of a 
telemetry unit is also possible, as well as an 
inter -locking of the pump. These are available 
on special request. 

In case of all units the DI- System checks simultaneously the oil chamber and 

the motor housing for the presence of moisture.ln case of larger units these 
signals are brought out separately. 

In case of explosion proof units it is possible to exchange the oil outlet screw 
for a DI- screw -in -type electrode which has been specially approved by the 
PTB ( Physikalisch- Technische -Bundesanstalt in Braunschweig /Germany). 
The processing of this signal must in this case take place by means of intrin- 
sically safe relays, protection type Ex (I). 
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Technical data: 

1. Measurement method 

Measurement voltage: 24V direct current (Voltage max. between earth lead 
and DI- electrode). 

Measuring cuurent: Maximum 0,5mA (short circuit: housing electrode) 
Normal 0,25mA (in case of water in the oil, other- 
wise in case of good oil approx. 41.1,A) 

The measurement current and voltage are below the limits which apply in 

most countries for earth lead leakage currents and measurement voltages 
to the earth lead. 

Elimination of interferences 
Elimination of interference caused by fields due to AC capacity coupling. 
Cables of good quality can be used without any difficulties up to a length 
of at least 500m. Use of cable lengths up to 2000m and over is also in cer- 
tain circumstances possible, however in case the factory should be con- 
tacted and full details of the operating conditions should be given. 

Suitable as cable is for example: NYY, NYM, H 07RN -F, NSSHÖU or 
equivalent.. 

2. Output 

Power: 5 VA 
Voltage: 24 V DC, the positive pole is connected with the earth lead 
Mode: Threshold value switch with time delay 

3. General 

Switching: according to ES/83.9 -594/a 

ambient temperature: - 20 °C to + 60 °C 
fully cast in epoxy resin (US- /Canadian Version with UL -/CSA- approved 
components) 
corresponds to VDE 0100, 0105, 0550, 0660, 0730, 0804 
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Di- System for seal monitoring 
4. Types 

110V/115V Mains Voltage 220V/230V Mains Voltage 
380V/400V Mains Voltage 440V/460V Mains Voltage 

Special voltages between 24 Volts and 600 Volts on request. The units are 
suitable for 50Hz and 60Hz 

5. Dimensions 

6. Accessory Parts 

f 

Signal Lamp, red 
Incandescent bulb 24 Volts, 2 Watt for signal lamp 

44 

When using a relay for signal transmission and potentional free separation, 
then an electroytic capacitor with at least 10pF and 63V rated voltage must 
be connected parallel to the coil. Pluspole connected to M2 and Minuspole 
to Ml. 

7. General description of seal monitoring 

In case of all ABS products the volute is sealed from the motor by means of 
two mechanical seals. These seals are located in an oil filled area, the so 
called oil chamber. 
Because of sand or age causing wear of the mechanical seals the water 
from the volute does not enter directly into the motor area but initially into 
the oil chamber. The seal which seals off the motor area from the oil cham- 
ber itself has a longer life due to the lower wear in that position. If the water 
enters from the oil chamber into the motor area, then this would result in a 

short of the stator and destruction of the motor. 
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The ABS seal monitor continually checks the electrical conductivity of the oil. 
As waters enters this changes by a factor of approx. 1000. 
Measurements and evaluations over a number of years have shown that an 
oil -water mix resistance of between 40 to 100 kOhm represents a critical water 
quantity in the oil chamber. 

The user of the pump has, however, at this point still a number of days 
available during which he can continue to operate the pump without any 
damage, or may decide to carry out an inspection. The oil and seals can 
generally be changed within a few hours work. The advantages of this method 
as against an inspection system, whereby either the seal must be changed at 
short intervals, which is very costly, or the inspection is carried out at longer 
intervals, and possibly damage could occur before the next inspection takes 
place, are obvious. 

How does the ABS Seal Monitor, also called DI" function ? 

In order to measure the conductivity mentioned above two electrodes are 
necessary. 

One of these is formed by the pumphousing itself, and the 2nd consists of a 
high quality insulated metal probe, which projects into the oil from the motor 
area. It is designed in such a manner that the effective conductivity for all hou- 
sing types is the same. The measuring current to the electrode is carried out 
via a separate lead. The return flow takes place via the earth. In general the 
inspection is indicated optically. For this purpose a threshold value switch is 
used, which is described below. 

The fault free Dl- amplifier is produced as a module cast in epoxy resin. The 
mains voltage is reduced by a transformer into a 24V measuring and signalling 
voltage. The 24V DC output can be directly connected with a warning light or to 
a relay with a 5VA power requirement. 
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The maximum measuring current of the unit is only 0,5mA. This current flows 
only under a fault condition, i.e. in case of a direct short measuring probe 
housing to the earth. The measuring current in case of good oil - i.e. the earth 
lead current during normal operation - is less than 4pA. This value lies consi- 
derably under the allowable earth leakage current" of the pump. The use of a 

controlled earth lead current in the nA -range means that currents such as are 
used for operating an earth leakage circuit breaker, i.e. in fault conditions earth 
leakage currents of 10A to several 1000A (depending on pump size) are 
avoided. 
We should comment here that the operating current of any relay or lamp used 
in the system does not pass via the earth lead. 

Systems Circuit: 

R 

H 

Si 

1. 

Q-Modul _ r,....-- - - 
Oi- Electrode 

Ir--"=221- 
l chamber 

Signal 

The unit has already been checked by TÜV- Rheinland (for conformity with VDE- 
regulations), by ÖVE, by DEMCO and German Lloyd and has been found a 
comply with all regulations. 
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4 LW ELECTRIC TECHNICAL MANUAL PART 1 

Brass pins and contact tubes 

Today's plugs and socket -outlets using pins and contact tubes are 

not much different from those of the 19th century. 

Conversely, if the need of connecting mobile appliances has not 

changed, voltages, currents, frequencies and the number of people 

involved have increased a lot. 

The need for intermateability of accessories from different 

manufacturers led to the laying down of a dimensional standard 

after World War II (CEE 17 publication, followed by IEC /EN 60309 -2 

standard). Unfortunately, and conversely to other electrical appara- 

tuses, this led to the freezing of the contact technology. 

The cylindrical pin and contact -tube design that was selected is 

the most cost -effective but the growing demand for reliability and 

safety combined with growing voltages and current reached rapidly 

the limits of this technology: 

Brass has a poor contact resistance, which increases over time 

due to the tarnishing of its surface. In addition, the passage of 

current generates a temperature rise which contributes to its 

oxidisation. 

Brass pins and contact -tubes are not suitable to make or break 

under load: their material is not arc resistant. Under arcing, 

brass pits and oxidises, which increases contact resistance and 

temperature rise in a vicious circle. 

Portable tools or domestic appliances seldom require the 13 A 

or 16 A their plugs are rated for. But as the current increases 

or when environmental factors (salt fog, moisture, chemicals) 

contribute to the tarnishing of the contacts, their overall 

performance deteriorates rapidly, even in absence of arcing. 

Occasionally, brass contacts get welded. 

Problems between accessories of different origins 

Conductivity of a contact requires a minimum applied pressure. 

With pins and contact tubes, contact pressure is generated by the 

resilience of the split contact -tube, often completed by a spring 

around the tube. This spring cannot be rated in a cost -effective 

way, and it is impossible to control the minimum value of the 

applied force, particularly when you insert the plug from one 

manufacturer into the socket -outlet from another. 

Besides the difficult manual operation, contact resistance varies 

according to manufacturing tolerances and a constant performance 

is not guaranteed. 

Importance of tolerances 

The critical tolerances are those associated with: 

the overall diameter of the pin, 

the internal diameter of the sleeve, 

their conical shape and roundness. 

Of course, there is no chance of honing them together like engine 

valves or to set very strict tolerances, for cost reasons and because 

of their nomadic nature. 

Productions using the whole tolerance band may be either too 

tight or too loose. Too loose a fit and the resistance increases, 

too tight a fit makes it difficult to operate. In the first case, 

contact pressure is low and the temperature rises. In the second 

case, it is difficult to insert the plug into the socket and this may 

create deformations beyond the resilience of the material. 

Wear associated to the friction between the contacts is likely 

to change its performances: as brass oxidises, its friction and 

abrasion deteriorate rapidly, increasing the wear of the material. 

The force fit between two cylinders where one is resilient 

generates a conical deformation. The contact between the two 

cylinders is then geometrically established on a circle, or more 

precisely on a series of points along this circle. 
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Rotating tools used to machine contacts generate small 

undulations on the surface of the metal. These undulations are 

not visible to the naked eye, but when two pieces are in contact, 

from a microscopic point of view, only the high spots on this 

circle are in contact. 

Limits of interchangeability 

The dimensions laid in the 50- year -old CEE 17 publication followed 

by the IEC /EN 60309 -2 standard are strictly limited to the interface. 

Fixing centres, internal parts and components are not covered. 

When a panel is drilled to accommodate a particular brand, this 

cannot be directly replaced by another brand. 

As regards spare parts, in most instances, they are not available. 

Any damage imposes the replacement of the complete unit. 

Improvements 

Difficulties linked to the design, on both electrical and mechanical 

fronts, forced pin and contact -tube manufacturers to tentatively 

improve their accessories with respect to: 

contact material, 

difficult manual operation, 

inability to make or break the load. 

Contact Material 

A major weakness of brass pins and contact tubes is their material. 

Brass (a copper and zinc alloy) is cheap and very suitable to 

machine parts to the required shape. Anyhow, brass tarnishes 

(oxidises) at ambient temperature, which increases its contact 

resistance. Under an arc, it pits, leading to in -depth oxidisation. In 

addition, brass does not help a quick extinction of the arc. 

Plating 

Silver plating on both the pin and the contact tube reduces the 

contact resistance. Anyhow, plating cannot be compared to a 

solid material due to its softness and porosity. This softness is 

acceptable for connectors that are seldom disconnected but cannot 

withstand number of cycles expected from an industrial product: 

friction wears the plating and contact is then made on the under- 

lying material. Silver- or gold -plated contacts cannot be exposed 

to an arc as the plating would vaporise. 

Due to the inherent porosity of plating, oxides of the underlying 

material migrate at the surface of the contact. 

Although very stable over time due to its hardness, nickel has a far 

better resistance to both wear and arcing. 

Unfortunately, nickel has a high contact resistance and its use 

is then restricted to limited currents. It is usually used as hard 

plating on one of the sides onl9, to eliminate the high friction of 

brass on itself, but the overall performance, electrically, remains 

close to that of the weakest side. 

Difficult Manual Operation 

Several designs have been developed to overcome another major 

drawback of the pin and contact -tube technology: its difficult 

manual operation. 

"Soft" contacts 

The split contact -tube has an inner protrusion under the spring. 

The friction between the pin and the contact -tube is then limited to 

a controlled number of spots on a circle, thus diminishing the friè- 

tion area and making insertion and withdrawal of the plug easier. 

This does not bring any improvement on the electrical side, as the 

design and materials remain the same. 

Inserts 

A groove is machined inside the contact tube and fitted with a strip 

of beryllium- copper spring blades. The number of contact spots is 

precisely controlled, and the forces applied by the blades on the 

pin are far less dependent on very stringent tolerances, due to the 

high resilience, hardness and low friction of the material. At the 

same time, this design provides an ease of operation similar to the 

soft contact above. 

,. 
Contact-tube 

Spriñg - blade 

insert 

The little vanes that establish the contact are extremely sensitive 

to dust and foreign particles can just stop the insertion of a plug. 

Like any other pin and sleeve design, they are unable to close on a 

fault current, or even to make and break under full load. 

This design also involves two contacts in series, one between the 

pin and the blade barrel, and the other between the barrel and the 

contact tube. 

Inability to Break the Load 

Whatever their improvements, pins and contact -tubes are, by de- 

sign, unable to make or break in overload conditions (locked rotor, 

short- circuit, etc), or even under their nominal load, in complete 

safety. To provide users with a minimum level of protection, they 

need to be mechanically or electrically interlocked with a switching 

device, to prevent operators from withdrawing a "live" plug from its 

socket -outlet or plugging -in on a fault. 

Mechanical interlock means that a mechanical lock does not 

allow to close the switch associated to the socket -outlet before 

a plug has been fully engaged. The plug is then physically locked 

into the socket -outlet until the switch is opened again. 
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Electrical interlock is achieved by 

supplying the coil of an upstream 

contactor by means of one or two 

additional wires and contacts 

(pilot pins), throughout the circuit, 

from the socket -outlet down to the 

appliance. 

On the appliance, the two pilots 
are shorted together for the single 

pilot is shorted together with a 

Phase or the Neutrali. In other 

words, the coil of the contactor is 

not energised as long as one of the 

connections is not fully made. 

This provides a higher level of 

safety but requires a contactor, 
special cables and extra labour. 

A welded contact in the 

contactor may remain unnoticed. 

This requirement can be easily achieved in the case of a 

surface mounted socket -outlet but is impractical for an in -line 

connection. 

Mechanically interlocked socket -outlets involve two sets of 

contacts in series: one in the plug and socket -outlet and one in 

the switch, which is one more chance to fail. 

Contactor, 
^, '} 

ï 
, . 

,. 

y 

Locking mechanisms are often damaged due to rough handling 

or abuse. 

A welded switch- contact may remain unnoticed. 
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Butt Contacts and Integral Switching 

An ultimate improvement was achieved by the adaptation to plugs 

and socket -outlets of the silver- nickel butt -contact technology in 

confined arc chambers, commonly used in the switchgear industry. 

They were first developed in the 1950's to overcome the short- 

comings of pins and contact -tubes and to cater for the growing 

need for safety and reliability as well as increasing voltages and 

currents. They are now quite widespread in several industrial, 

professional or general public uses worldwide. 

In 1996, butt- contact technology was selected by European and 

American electric car manufacturers as being the safest, most 

ry iCáble4G`+'1 pilot wiresPo, 
' 

Cnnnectort 

s.rvwxk' ;°vs 

Áppl!anceinlet>`q 

":} 
D 

{.aMk°..' 

P1 P2 t^li 12 L3 ® 

reliable and easiest design to use for the fast -conductive rechar- 

ging at 250 A of electric vehicles by non- professional users. 

As a plug and socket -outlet using silver -nickel butt contacts and 

confined arc chambers is significantly different from an ordinary 

pin and contact -tube accessory, it was called a DECONTACTORIM 
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CONTACT RESISTANCE 

BASIC NOTIONS 

Contact area 

The actual contact area between two surfaces is made of a certain 

number of spots, which represent an area smaller than the visible 

contact surface, due to the unevenness/ roughness of the material. 

Visible contact area 

Electric 

contact spots 

Mechanical 

contacts 

Electron flux lines are moreover constricted through only some of 

these spots between the two contacts. 

Electrons are transmitted in an Ohmic system/ or by tunnel effect2 

or by thermo- electronic effect3, depending on the thickness of the 

insulating surface layer generated by oxidization of the material 

and by pollution. 

All manufacturers of switchgear use silver alloy butt -contacts, 

often domed, where the emphasis is put on the applied force rather 

than on the hypothetical contact area. This concept is widespread 

in the contactor or circuit -breaker industry. Plugs and socket -out- 

lets that still use pins and contact tubes are an exception. 

Status of contact surfaces 

Three parameters determine the status of a contact surface: 

Chemical structure: foreign elements of the surrounding atmos- 

phere (pollutants) react with the material and form a superficial 

layer called corrosion layer. 

The roughness of the surface which depends on manufacturing 

technology used and is often at random. 

The geometrical form of the contact which determines the visible 

contact area between two surfaces. 

' Contact system in which electrons are directly transmitted from metal -to- metal. 

r Travel of electrons across a "thin' film (insulating surface layer generated by 

pollution and corrosion). 

r Travel of electrons across a "thick' film (insulating surface layer generated by 

pollution and corrosion). 

Pollution layer made of foreign 

elements 

Atmosphere 

MINIM= 
7-7 hÍateriâl 

Chemical structure 

Corrosion layer resulting from 

interaction with the material 

CAM 
Roughness Shape 

Evaluation of contact resistance 

Contact resistance is made of two terms: 

Constriction resistance 

Film resistance 

Constriction resistance 

Constriction resistance is due to the deviation of the current lines 

when they travel across some of the electric contact spots. 

imniiniiiii 
Film resis ance 

Film resistance is due to the pollution and oxidation layers 

that are present at contact interface. 

Fretting corrosion 

Fretting corrosion is an irreversible mechanical and electrical 

deterioration of contact quality due to the wear generated by 

friction and micro -movements between the two contacts and to the 

accumulation of oxidised particles in micro- cavities on the surface 

of the material. 

These micro -movements are generated by vibrations, shocks or 

even in absence of external factors by thermal dilation of the 

material. These oxidised particles constitute a third material. 
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Fretting corrosion occurs in several steps: 

Production of particles, by adherence or shredding, 

Oxidisation and accumulation of these particles in surface cavities, 

Expulsion of oxidised particles in adjacent cavities, 

Formation of a layer of debris, transformed into powder, that acts 

as a lubricant and diminishes the efficiency of abrasion (self -clea- 

ning) and increases contact resistance. 

Some contact designs are very prone to fretting corrosion whereas 

others are not affected. 

A comparison of currently available designs is made in chapter: 

THE ADVANTAGES OF BUTT CONTACTS 
THE DECONTACTORTM PRINCIPLE 

Overall contact resistance therefore depends on: 

The geometrical form of the contact (which determines the 

visible contact area and its sensitivity to fretting corrosion), 

The applied force, 

The resistivity of the material and the conductivity of the surface 

layers, 

Its hardness and roughness. 

Influence of material 

The choice of contact material is of prime importance. The table 

hereafter gives, for a given applied force, the contact resistances 

obtained with the most common contact materials, at two different 

stages: 

New 

Tarnished or oxidised 

Material 

Pure silver 

Gold 

Copper 

Brass 

Contact resistance 

New Oxidised 

6 p52 25 p52 

31 p52 31 p52 

29 pQ 400 pS2 

370 pQ2 1 400 pS2 

Silver-nickel 
85/15 

23 pS2 60 p52 

Silver 

From all commercially available materials, silver has the lowest 

contact resistance. It is unaffected by moist or dry air, as silver 

oxide (Ag2O) is a good conductor. Silver retains excellent electrical 

properties at high temperatures or after tarnishing. Silver sulphur 

(Ag2S - black silver) that appears at low temperature, is slightly 

more resistive but is also unstable. It disappears ca. 300 °C/570 °F 

and is easily eliminated under an arc. 

Having a very low contact resistance, Silver is particularly attrac- 

tive for high currents. On the other hand, silver is a soft metal that 

wears easily. It cannot withstand repeated arcing which vaporise 

it. Silver welds at relatively low pressure and temperature. It is, 

therefore, not adequate for switching equipment. 

Gold 

Gold has a very low contact resistance that does not vary over 

time as under usual conditions, it never oxidises. Solid gold is not 

economically viable and presents the same disadvantage as silver 

from a mechanical point of view. 

Brass 

Brass (copper and zinc alloy) is cost -effective and very suitable to 

machine parts to the shape required. Brass is, nevertheless, the 

poorest of all materials listed above. Brass tarnishes (oxidises) at 

ambient temperature, which increases its contact resistance. It has 

a significant contact resistance when new as the zinc it contains is 

a poor conductive material. When its copper oxidizes, it becomes 

unusable. 

Brass wears rapidly under friction. Under an arc, Brass pits, which 

allows in -depth oxidisation. This pitting does not help a quick 

extinction of the arc. 

Copper 

Copper is more expensive than brass and also more difficult to 

machine. Like brass, copper oxidises at ambient temperature, 

which increases significantly its contact resistance. Its exposure to 

environment or to common polluting agents such as Sulphur oxide, 

Nitrogen oxide, all acids (even at low concentration) or to halogens, 

creates a highly resistive surface layer of copper oxide (Cu20). As 

from 100 -120 °C / 210 -250 °F, copper monoxide (Cu0) is produced 

and contacts become unusable. 

Temperature °C Thickness (1O'° m) 

After 1 000 h After 100 000 h 

20 21,7 37 

55 35 170 

60 39 210 

85 87 690 

100 150 1300 

Note : Oxidization of copper can be eliminated in vacuum or 

Helium or Sulphur Hexafluoride (SF6) enclosures. Its performances 

are then comparable to those of silver alloys in the air. This 

confinement is, anyhow, not possible for plugs and socket -outlets. 

In the air, in absence of plating, copper and its alloys are never 

used by the switchgear industry as contact material due to its 

resistive surface layer. Even in low -cost MCBs, copper is never 

used as contact material on both sides. Mating contact on copper 

is generally made of Silver -Graphite (AgC) to prevent welding. 

Under an arc, copper pits, leading to in -depth oxidisation and 

becomes unusable. In addition, copper does not help a quick 

extinction of the arc: conversely to other materials, its cathodic 

point tends to remain in a stable position that does not allow the 

increase of its voltage. This "stability- also increases dramatically 

the pitting. 

Cuproberyllium 

Cúproberyllium is used to make contact blade inserts that are 

set inside the contact tube. Advantages of Cuproberyllium over 

brass are a far greater resilience and a better fiction coefficient 

that reduces wear and allows the plating of the pin to last longer. 

Its resistivity is anyhow comparable to that of brass. These blade 

inserts have anyhow the disadvantage of creating two contacts in 

series: one between the pin and the insert, the other between the 

insert and the contact tube. 

Cu,o surface layer on copper 

built up depending on time and 

temperature IRonnqurst 
tabtel 
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Variation of contact resistance 

depending on the applied force 

Silver -nickel 85/15 

Silver -nickel AgNi85115 (85% silver and 15% nickel) combines the 

outstanding contact performances of silver with the excellent me- 

chanical properties of nickel. Silver -nickel only welds at extremely 

high pressure and temperature and, therefore, withstands electric 

arcs quite well. Under repeated arcs, silver -nickel gradually wears 

and contacts can then be seen as a consumable part. 

Silver -Nickel is commonly used by all switchgear manufacturers 

for its performance regarding: 

Mechanical endurance, 

Interface electrical properties: 

Resistance to transfer of metal particles from one contact to its 

counterpart, 

Resistance to welding [static and dynamic), 

Resistance to arc erosion on closing and opening, 

Resistance to fretting corrosion, 

Strong post -arc dielectric strength which reduces the average 

duration of arcs, 

Mobility of arcs on contacts, which increases instability and 

minimises pitting. 

Its property of resistance to transfer of metal particles avoids 

the accumulation of eroded metal particles in the arc chambers 

and the build up of a conductive layer that would deteriorate the 

dielectric strength. This is particularly advantageous in compact 

products. 

Other materials currently used in the switchgear industry for some 

other particular properties are Silver -Graphite (AgC), Silver -Tin 

Oxide (AgSnO2) and Silver -Tungsten (AgW). 

Control of the contact pressure 

Contact pressure is the other key parameter that determines the 

quality of a contact. In the case of plug and socket -outlet, there 

must be a minimum applied force when any plug is inserted into 

any socket -outlet. This force must remain constant over time. 

A similar consideration must be given to the permanent contact 

pressure between the copper conductors,and their respective 

terminals, plug side and socket- outlet side. 

50 

AO 

m 

20 

io 

IMI111111111111111111111MIN 
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The advantages of a particular contact technology are described in 

Chapter: 

THE ADVANTAGES OF BUTT CONTACTS 
THE DECONTACTORTM PRINCIPLE 
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ADVANTAGES OF BUTT CONTACTS: 
THE DECONTACTORTM PRINCIPLE 

Food Industry Construction & infrastructures 

Water treatment plant 

Chemical industry 

Heavy industry 

Transport 

Entertainment & media 
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EXPLOSION -PROOF PRODUCTS 

Particular standards and Directives apply when flammable gases, vapours 
or dusts are likely to be present in the environment and cause an explosion 
(referred to as «hazardous areas» ). Plugs and socket- outlets intended to 
operate in such environments must have obtained a certificate of conformity to 
these standards from an official test house, assuring that they will not cause a 

fire or an explosion in the surrounding atmosphere. 

STANDARDS 
IEC /EN 60079 -0: Products for use in explosive gas atmospheres 

- General rules 

IEC /EN 60079 -1: Explosive atmospheres - Part 1: Equipment 

protection by flameproof enclosures "d" 

IEC /EN 60079 -7: Explosive atmospheres - Part 7: Equipment 

protection by increased safety "e" 

IEC /EN 61241 -0: Electrical apparatus for use in the presence of 

combustible dust - Part 0: General requirements 

IEC /EN 61241 -1: Electrical apparatus for use in the presence of 

combustible dust - Part 1: Protection by enclosures ID" 
IECIEN 60079 -31: Explosive atmospheres - Part 31: equipment 

protection against ignition of dust by enclosure "t ". 

Products complying with these requirements bear the ' symbol 

and the marking 'Ex'. 

DIRECTIVES 
In Europe, two Directives apply to explosion -proof products: 

ATEX 94/9/CE Directive (EXplosive ATmospheres) 

Since July 151 2003, manufacturers may only sell products that 

comply with the ATEX 94 /9 /CE Directive. This Directive sets the 

essential safety requirements and imposes a classification of the 

products in categories, depending on their level of protection. A 

distinction is now made according to the nature of the explosive 

atmosphere: gas or dust. 

This Directive requires: 

For products: a type certification, a declaration of conformity and 

an instructiòn manual, allowing to affix the ( E marking, 

For the manufacturers: a quality assurance system audited 

annually by a notified body, and the appointment of an authorised 

person called the ATEX Manager. 

1999/92/CE Directive 

Since July 1512003, this Directive imposes on users of explosion - 

proof products: 

To evaluate the risk of explosion on their site, to define zones 

and to implement minimum guidelines to ensure workers' safety, 

To purchase only products according to ATEX 94/9/CE Directive 

for new installations as well as extensions to existing installa- 

tions. 

Products designed according to the harmonised standards are 

deemed to comply with the essential safety and health require- 

ments set forth in the ATEX Directive. 

PROTECTION MODE(S) 
Depending on the type of product, there are several modes of 

protection intended to eliminate the risk of explosion: increased 

safety "e ", internal overpressure "p ", oil immersion "o ", flameproof 

chamber enclosure "d ", powder filling "q ", encapsulation "m ", etc. 

Whatever the protection models), products intended to operate in 

potentially explosive atmospheres must: 

prévenir la formation d'un arc pouvant enflammer l'atmosphère 

environnante, 

Prevent the formation of an arc likely to cause an explosion, 

Resist shocks, to a higher degree than usually is required for 

normal industrial products, 

Not be likely to accumulate electrostatic charges that may 

generate a spark, 

Have, within an ambient temperature range of at least -20 °C I 
+40 °C, a surface temperature below the self ignition tempera 

ture of the surrounding atmosphere or that of the layer of dust 

that may have accumulated on the equipment. 

Protection mode for plugs and socket -outlets 

Plugs and socket -outlets with integral switching include two 

distinct areas, that require the implementation of two different 

modes of protection: 

An area which contains the contacts used to establish and break 

the current and where arcs or sparks occur in normal operation 

when a plug is inserted or withdrawn. This area requires a "d" 

flameproof chamber in order to contain the arc, to resist the 

overpressure of an internal explosion and to laminate the flame 
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Having two voltages, delivered by 

a single socket -outlet, reduces 

significantly the number of 

socket -outlets that need to be 

Installed. O. 

In a 3P +N +E (3 -phase / 5 -wire) 400 V distribution system, for 

example, a 230 V line voltage is available between any of the 

phases and the neutral. 

Thanks to this particular design, a 3P +N +T (3 -phase / 5 -wire) 400 

V socket -outlet can receive 4 different plugs that are electrically 

compatible: 

3P +N +E 400 V plug (3 -phase 5 -wire) 

3P +E 400 V plug (3 -phase 4 -wire) 

2P +E 400 V plug (2 -phase 3 -wire) 

1 P +N +E 230 V plug (single phase) 

3P +N +E Socket -outlet 

230/400 V 

2, 

2P +E Plug 

400 V 

N 

1P+N+E Plug 

230 V 

Fiches 

3P +E Plug 

400 V 

N 

3P +N +E Plug 

400 V 
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Even though non -compatible plugs and socket -outlet cannot mate, 

colour coding is the easiest way to find out, at a glance, what 

plug gets into what socket -outlet. As decontactor can be adapted 

to any low or very low voltage and still use the same parts and 

components, their bodies cannot be colour coded: colour coding 

the bodies would eliminate the flexibility they offer. 

Colour -coded rings are used instead. 

These rings perform the IP seal function between the body and its 

rear accessory: handle, inclined sleeve or surface box. 

Flexibility 

The socket -outlet and the inlet have the same fixing centres. Both 

use the same accessories: handle, surface box or inclined sleeve. 

All required configurations are achieved with a minimum number 

of components. 

Socket -outlet T 
(female) 

Wall box 

Inclined sleeve 

Handle 

Wall mounting 
socket 

Inclined socket 

Coupler socket 

ti Inlet 
(male) 

Wall box 

.F Inclined sleeve 

Handle 

MOM 

Wall mounting 
appliance inlet 

Inclined 
appliance inlet 

Plug 

Construction 

Within a given current rating, plugs and socket -outlets not only 

differ by their operating voltage, they also differ by their number of 

contacts (also called "contact configuration" or "polarity "). 

Contact configurations go from the simple 2 -pole for the very 

low voltages (< 50 V), up to the 3P +N +E (3 -phase 5 -wire) for the 

conventional 5 -wire supplies. 

Care must be taken then to prevent a 3 -phase 5 -wire plug to mate 

with a 3 -phase 4 -wire socket -outlet. Conversely, it may be found 

convenient to connect a 4 -wire plug into a 5 -wire socket- outlet. 

This facility is not available for the pin and contact -tube plugs and 

socket -outlets with standardised configurations. 

Contact configuration and layout 

In a decontactor, the Earth (Ground) contact is central: its position 

remains the same whatever the operating voltage (i.e. whatever the 

angular position of the interior moulding into the casing). 

For a given voltage, live and neutral contacts have a unique 

position. This means they do not change places depending on the 

contact configuration of the product. 

For instance, in the angular position reserved for 400 V 50 Hz: 

Earth contact is at the centre, 

Neutral contact, if any, is always at 6 o'clock 

Phase 1 is always at 9 o'clock. 

Phase 2 is always at 12 o'clock. 

Phase 3 is always at 4 o'clock. 

These rings are available 

in all standard colours 

(yellow =110.130 VI 

Even if a socket- outlet has 

less than 5 contacts I3P +E, for 
instance), its contacts keep the 

unique position they would have in 

4 a 5- contact layout. 
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Socket -outlet 

(open safety shutter) 

Assigned voltage Plug 

Postition 01 

220-2501380-440 V 

50Hz 

Postition 05 

Free 

Postition 07 

110-1251220-250 V 

60Hz 

Postition 11 

115-1271200-220 V 

400 Hz 

+115 -127V 
200 - 220 V 

Postition 16 

120-1271208-220 V 

60Hz 

115- 127 V 1 

200 - 220 V 

Postition 19 

380-440/660-690V 

50Hz 

380 - 440 V 

660 - 690 V 

Postition 21 

Free 

Postition 22 

57711000 V 

50Hz 

1000 V 
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Automatic watertightness 

Most manufacturers offer IP66/1P67 series. Pin and contact -tube accessories, according to IEC /EN 60309 -2 standard, are fitted with a plug - 

mounted ring which must be screwed once the plug has been fully mated. Socket -outlet covers are fitted with a similar ring. 

When repeated connection and disconnection is required, whatever the instruction or training given, the ring often remains unused. 

On decontactors, the IP seal is achieved automatically when the operation. Water tightness is not left at random. 

plug is connected to the socket -outlet, without any extra manual 

Keying system 

Within the low and very low voltage segment, there are 17 

common standard voltages worldwide, which require 17 different, 

non -intermateable products. Moreover, for a given voltage, it is 

sometimes desirable to discriminate between different circuits. Pin 

and contact -tube products with standardised configurations do not 

offer such a discrimination. They do not even distinguish between 

50 Hz and 60 Hz or a.c. and d.c. at very low voltages. 

The decontactor offers a wide number of keying positions for both 

standard voltages, special voltages or particular needs, all using 

common parts. The interior mouldings, which contain the contacts 

of both the inlet and the socket -outlet can be assembled into their 

respective casings in several different angular positions (notches). 

A plug and a socket -outlet can only mate if they are set on the 

same notch or are electrically compatible. 
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MECHANICAL DATA 

Quality of materials 

Decontactors use very technical materials that resist to most 

chemical agents and have outstanding mechanical properties in a 

broad range of temperature. 

Their resistance to shocks varies between IK08 and IK10 according 

to IEC 62262 standard. 

Given the diversity of corrosive agents, the suitability of our mate- 

rials to a particularly aggressive environment must be checked by 

means of a live test. 

Generally, the operating range of temperature of our products is 

-40 °C to +60 °C. Some products have been designed to operate at 

higher temperatures: 

Up to 185 °C and 240 °C permanent (electric supply to ovens), 

Up to 400 °C 12 hours (electric supply to smoke extractors in 

tunnels). 

Up to 950 °C / 15 mn (fire- resistant box for electric supply to 

light fittings in tunnels). 

Operation 

Connection is achieved in four steps: 

1. Opening the lid 

2. Introduction of the plug (alignment of plug and socket -outlet 

red dots) 

3. Rotation of the plug (rest position) 

4. Connection (latching) 

To provide a quick -load break, the decontactor is fitted with a 

single spring- loaded latch. The decontactor must be installed in 

such a way that this latch remains easily accessible. 

Disconnection is achieved in two steps: 

1. a pressure on the latch button releases the plug and breaks the 

circuit. 

2. then the plug can be removed by rotation. 

Visible isolation 

Safety procedures impose visible isolation when maintenance or 

repair has to be performed on a piece of equipment. Unlike padloc- 

king isolator, load -break switch or circuit -breaker with which one 

contact may have been accidentally welded, a plug duly locked out 

from its socket -outlet achieves a positive, visible isolation. 

On request, a hole can be drilled in the inlet I plug body skirt to 

accommodate a padlock or a safety lock. Such a padlock denies 

access of this plug to any socket -outlet. 

No access to live parts 

The decontactor has a dead -front 

construction: thanks to a locked 

safety shutter located at the front of 

the socket -outlet. all live parts are 

shielded and the safety shutter can 

only be unlocked by a suitable plug. 

Only the Earth contact is accessible 

to allow periodical verifications, if 

necessary. 

When the plug is removed, the safety shutter is automatically 

locked. 

When a socket -outlet is interlocked with a switch, its contacts 

are dead in absence of a plug. Anyhow. contacts are not protected 

against ingress of dust and moisture.. 

To remove the plug, the switch must be in the "off "position. This 

relies on the assumption that none of the contacts of the switch is 

welded and that the locking mechanism is not defeated. 
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As this contact is not able to close or open under load, SP and 

SPeX connectors are fitted with an electromechanical locking 

device. 

Contacts of the PF high current plugs and socket -outlets 

Designed for high currents (up to 600 A), PF plugs and socket - 

outlets use lateral butt contacts which are closed by the rotation 

of the plug into the socket -outlet. This provides a very easy closing 

and opening operation. 

This rotation also performs the compression of the IP66/1P67 seal 

between the plug and the socket -outlet. 

Once the rotation is completed, a separate cam locks the plug and 

closes the pilot contacts. 

Plug -wiring screw 

Plug contact 

Domed silver contact 

plug side and socket - 

outlet side 

Crimped flexible blades 

between the mobile 

contact head and the 

contact body 

Socket contact 

Socket -wiring screw 

Plug -interior 

moulding 

Contact 

't spring 

Socket -interior 

moulding 

After insertion of the plug into the socket -outlet, contacts are 

closed by rotation of the plug: 

Top view : 

As these contacts are not able to close or open under their 

heavy load, the PFs are fitted with pilot contacts for electrical, 

interlocking. 

Relative position of the contacts 

after insertion of the plug 

During plug rotation, plug contact 

slides over socket contact and 

t compress contact spring 

Contact closed after plug 

4 completes rotation 
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Socket alone: Cut view of the 

explosion -proof chamber 

Socket -outlet with a plug contact 

engaged: Closing of the dead 

Nutt- contactlsl; unlocking of the 

interior moulding 

Plug rotation: Bending of switch 

springs 

Sudden closure of switch contacts 

Contacts of the DX explosion -proof decontactor 

These products combine in a single unit a plug and socketoutlet 

and an air -break switch with utilisation category AC -22 A, accor- 

ding to IEC 60947 -3 standard. The switches, one per phase, are 

activated by the rotation of the plug in the socket -outlet. 

1. In absence of a plug; live switch contacts are totally inacces- 

sible (IP 4X according to IEC /EN 60529 standard( 

2. When the plug is inserted into the socket -outlet, the dead butt - 

contacts mate. Given the large diameter of the product and the 

tight tolerance required, and to prevent expensive machining, the 

explosion -proof paths are achieved between the outer diameter 

of the plug pins and the outer diameter of the contact holes. The 

mating of these two diameters forms a 'd' explosion -proof path. 

3. The rotation of the plug performs the abrupt closing of a 

different set of silver -nickel butt contacts inside the 'd' chamber, 

which energises the plug.. 

4. The reversed rotation of the plug performs the sudden opening 

of switch contacts. The plug may then return to the 'off' position 

and be withdrawn. 

Reversed rotation of the plug: Sudden opening of the switch contacts. 

Return of the plug to its 'off' parked position 

Contacts of the SP and SPeX Single -pole connectors 

Designed for the heavy currents (up to 700 Al, SP and SPeX 

contacts are made of: 

Plug side, a silver -nickel ring assembled at the tip of a tubular 

contact, machined in a solid contact. The rear of the contact 

receives a threaded ferrule that can be crimped or soldered on 

the conductor. 

Socket -outlet side, a silver -nickel contact assembled on to a 

blade machined in a solid contact body. The rear of the contact 

receives a threaded ferrule that can be crimped or soldered on 

the conductor. 

This design has the following advantages: 

The plug is not 'oriented' and can be connected into the socket - 

outlet at any angle, 

The access to the socket -outlet contact is restricted to the wall 

of the tube of the plug contact, which corresponds to finger 

protection IP2X. 
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1. Plug and socket contacts are 

both made of a pin fitted with a 

4 solid silver -nickel tip. 

3. While pushing the plug further, 

the mobile part moves around a 

4 stop and a spring is bent... 

5. Under spring pressure, the 

intermediate part escapes from 

the stop and rocks to connect with 

the live -socket contact. 

Thls is the independent making 

7. The spring- loaded mobile part 

abruptly slips from the socket -live 
contact, and draws the arc across 

41 the blowing blades. 

2. When the plug is inserted 

into the socket, each plug phase 

contact touches the mobile 

contact first, also fitted with 
4 silver -nickel tips. 

4.... until the mobile part is about 

4 to slip from the stop. 

6. In the "on" III position, the 

plug is held by a socket -mounted 

retaining ring. Turning this ring to 

the 10) releases the plug, which 

moves back. 

B. Arc extinguished. This is the 

4 independent opening. 
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III UTILISATION 

The decontactors can be considered in three different ways: 

As a plug and socket -outlet with integral switching according 

to standard IEC 60309: Plugs, socket -outlets and couplers for 

industrial purpose, 

As a switching device with utilisation category AC -22 A, AC -23 

A or AC -3 according to standard IEC 60947 -3: Switches and 

Disconnectors, 

As a connector without breaking capacity according to Standard 

IEC 61984: Connectors. 

For more details on standards requirements, see: 

APPLICABLE STANDARDS 

Use as a plug and socket -outlet 

As a plug and socket -outlet with integral switching the field of a 

decontactor is limited: 

In current, by its permissible temperature rise k 50 K), 

In voltage, by its air and creepage distances, 

By its breaking capacity according to the requirements of 

IEC 60309 -1. 

The breaking capacity is expressed by a curve: when the voltage 

increases, the broken current decreases. 

Example of the DS6 

s 380-440 V 500 V 600 V 660-690 V 1 000 V 

a.c. a.c. a.c. a.c. a.c. 

90 A 90 A 90 A 90A 63A 

100 90AES0V 
limn of current (mrryeraarnrlee)`, 1 

Field of application 
of the 656 decontactor 

accenting to IEC 66369 -I standard 

tlmti of break! g 

capacity 63 A 1000 V 

Limit of voltage 
(air and craapage distances) 

a a . ,>o .00 am ICn v 

Use as a switching device 

As a switching device the field of a decontactor is limited by its 

breaking capacity according to the requirements of the different 

utilisation categories set in IEC 60947 -3 standard 

Example of the DS6 

Utilisation 
s 380-440 V 

category 

a.c. 

500 V 

a.c. 

600 V 

a.c. 

660-690 V 

a.c. 

AC-22 A 90 A 90 A 75 A 63 A 

AC-23 A 90 A 

100 

ro 

Limit of currant 
(mnpmaM rise) 

Utilisation category 
AC.23 A 

90 A 400V 

BOA 500 V 

AC22A 
AC-23 A 

IAC22A 

fleta of a partition 
onto 036 modulo, 

according to IEC 60947.3 standard 

. 

75A600V 

wo sm 

63 A690V 

- Utilisation category 
AC -22 A 

910 
v 

Use as a connector 

As a connector without breaking capacity, the field of the 

decontactor is limited in terms of current, by its permissible 

temperature rise and in terms of voltage by its air and creepage 

distances. The decontactor must be locked to prevent any 

unwanted disconnection under load. 

Example of the DS6 

s 380.440 V 500 V 600 V 660.690 V 1 000 V 

a.c.ld.c. a.c.ld.c. a.c.ld.c. a.c.ld.c. a.c.ld.c. 

90 A 90 A 90 A 90 A 90 A 

A 
1m 

Limi af current (lawm an. risa) 

Held of application of the 006 necontactor 
according to IEC 61984 standard 

0m 903 ouo roo 000 vm 

Limit of voltage 
(elr end crnpaga distances) 

1000 V 

MOTHER BUTT CONTACTS 

Contacts of the DB Separable Motor Switch 

When the regular switching of motors and other highly inductive 

loads is required, an accessory with utilisation category AC -3 is 

required. 

DB motor decontactor has AC -3 switch performances and can regu- 

larly make and break highly inductive loads. Its arc chambers have 

magnetic blowing device of the arc, which increases significantly 

its voltage by means of V- shaped magnetic blades that destabilise 

its cathode point, stretch it and split it 

DB motor decontactor contacts have a cathode point [where the 

arc originates) which is different from the point where the load is 

carried, in the closed position. This allows to perform numerous 

overload breaking operations without deteriorating the electrical 

continuity. 
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The decontactor withstands temporary overloads due to starting 

or frequent restarting of motors, pumps or fans (that generate the 

longest overload) without any damage. 

Conventional brass pin and contact -tubes have short time 

'constants and reach their thermal equilibrium very quickly. 

They are unable to withstand such overloads without hea vily 

oxidising the contacts, welding and becoming unusable. 

The ability of silver -nickel butt contacts to withstand high in -rush 

currents and overloads makes them particularly suitable to 

connect motors, with invaluable advantages: 

A plug -in motor can be quickly replaced, saving costly downtime, 

A plug -in motor does not require a qualified elèctrician and PPE 

(personal protective equipment) for replacement, 

A plug -in motor eliminates the need for an.isolating switch 

next to the motor as it can be visibly isolated from the mains 

by non -technical personnel, by withdrawing the plug from the 

socket -outlet. 

Most of decontactors have a utilisation category of AC -23 A and can 

be used for the permanent connection and the occasional switching 

of electrical motors. 

Other butt- contact MARECHAL plugs and socket- outlets that do 

not have a utilisation category of AC -23 A have nevertheless the 

same ability to withstand temporary overloads and can also be used 

' to connect motors, under the provision that they are electrically 

interlocked with the motor starter or a contactor, or mechanically 

locked, to prevent disconnection under load. 

Short -circuits: Withstand and Close -on tests 

Two cases must be considered: 

1. Short- circuits occurring when the contacts are closed, 

2. Short- circuits occurring when a plug is introduced into a socket - 

outlet, because the cable or the appliance is defective. 

The latter is likely to have disastrous consequences because of the 

arcs that strike when the contacts of the plug are about to mate 

with those of the socket -outlet. If the mating is gradual, as with 

pins and contact -tubes, the brass tubes disintegrate, producing 

metallic oxide gases. A phase -tophase or phase -to- ground short - 

circuit results inside the socket -outlet which may explode. As the 

connection is never completely made, arc resistance and flowing 

currents may not be large enough to trip the upwards protection 

in time. 

The butt contact closes when the two solid metal parts touch - the 

current flows and the protection trips. Circuit -breakers are the best 

illustration of the suitability of this design. 

Third -party tests have been carried out according to North 

American standards to check the behaviour of the decontactor 

under short- circuit condition, in conditions of unfavourable circuit 

protection, using time fuses rated at 2.5 

to 4 times the rating of the socket -outlet. The decontactor passed 

both the withstand, and the close -on (make] test for conditional 

short- circuits of 10 000 to 200 000 A. 

To our knowledge, the decontactor is the only plug and 

socket -outlet in the world capable of offering such a safety 

when closing on a fault. 

Endurance 

IEC/EN 60309 -1 standard (plugs and socket -outlets for industrial 

purposes) sets, in clauses 20 and 21, a minimum load -breaking 

capacity. These tests are followed by a temperature rise test 

(clause 22) that must not exceed 50 K and a dielectric strength 

test. 

Nominal 

current 

10-29 A 

30-59 A 

60-99 A 

100-199 A 

200-250 A 

IECIEN 60309 -1 requirements § 20, 21, 22 

Number of 

operations 

50 

+5 000 

50 

+1000 

20 

+1000 

20 

+250 

10 

+125 

Test current Test voltage cos.w 

Temperature 

rise 

fd 1,1 Un 0,6 

Un 0,6 

0,6 

fdU 0.6 

1,1 un 0,6 

IdU 0,6 

fd11U 0,7 

fdU 0,7 

1,1 un 0.8 

fd Un 0,8 

< 50 K 

The decontactor outperforms these minimum requirements by far: 

DECONTACTORTH performance 

Nominal Number of Courant Tension 

current operations d'essai d'essai 

50 

10-20 A +10 000 

+1 

50 

21-40 A +8 000 

+1 

50 

41-70 A +5 000 

+1 

50 

71-125 A +3 000 

+1 

50 

126-250 A +500 

+1 

rd 1,1 un 

fd Un 

fdU 

fd11Un 

fd Un 

fdun 

fd 1,1 un 

Un 

fd 1,1 Un 

DU 

fd Un 

rd 1,1 U 

18 Un 

fd Un 

Power 

factor 

cos. q 

0,6 

0.6 

0,6 

0,6 

0.6 

0,6 

0,6 

0,6 

0.6 

0,7 

0,7 

0,7 

0.8 

0,8 

0,8 

Temperature 

rise 
< 50 K 

According to the standard, a 125 A plug and socket -outlet is 

expected to perform 250 on -load operations to meet standard 

requirements. Performance of the decontactor is well above the 

standard and more in -line with market requirements. 

For more details on standards requirements, see: 

APPLICABLE STANDARDS 
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Direct current 

For direct currents, and depending on the time constant of the 

circuit, the use of a 4 -pole accessory may be recommended, with 

3 contacts in series for one of the poles, in order to maximise the 

number of arcs in series. The breaking time of the decontactor is 

about 15 milliseconds, which corresponds to one and a half cycles 

of the 50 Hz current. The decontactor can make and break its 

permanent load up to 500 Hz. The breaking capacity is related to 

the voltage and current, so that when the voltage increases, the 

current decreases. 

An overview of the tests carried out is given in: 

APPLICABLE STANDARDS 

Ability to connect motors 

When a motor starts, the absorbed current is, for a short time, 

several times higher than its rated full load current (RC). 

Type of starter 

Direct 

Star -Delta 

Statoric 

Rotoric 

Current coefficient 

5to7I 

2.5 I, 

3to41 

1 to 21 

The ability of a plug and socket -outlet to withstand such overloads 

is determined by its time constant, that indicates how its tempera- 

ture risés. The international standard for industrial plugs and 

Socket-outlets IEC 60309 -1 limits the temperature rise'of contact 

to 50 Ki °i as above this limit, in an ambient temperature that may 

reach 40 °C, brass oxidises in depth and becomes unusable. 

Temperature rise is proportional to the square of the current 

(E.= K x I2). The thermal equilibrium is the stabilised tempera- 

ture reached by a product for a given current. It depends on the 

resistance and also on the construction of the product, its mass 

and volume, and how the heat is dissipated along the conduc- 

tors and across the bodies. This thermal equilibrium is reached 

gradually. The slope of the curve, function of time, determines the 

time constant (t) of the product. 

The temperature rise is expressed in Kelvin (K) to differentiate from ambiant 

emperature (in °C or °F). Although the Celsius and Kelvin scales are offset (0 °C = 

73.15 KI. the value of a Kelvin is equivalent to a Celsius degree. 

By convention, the time constant is the time required by a product 

to reach 63 % of its thermal equilibrium. 

A product with a high electrical resistance heats more rapidly and 

has a short time constant. 

Conversely, a product with a low -contact resistance, such as the 

decontactor, heats slowly and has a longer time constant. 

It can carry significant overloads for a period of time without 

overheating. 

Decontactors 

DS1, DSN1, DSN3 

DS3, DSN6 

DS6, DSN9 

DS9 

DS2 

Time constant (t) 
-17mn 

29mn 

35 mit 

53mn 

60 mit 

As we know the temperature rise and the time constant of each 

decontactor for its permanent load, we can calculate the tempera- 

ture it will reach for a given current after a given time. 

'41Aid è cóòtác t orhas á,tëmperaturéns ë,f35 K and ä:ti i, ó 
consta nt35ÌmmutesWhat wd:he tempérátuense be h.an 1 m f 
óverload óf5"(450=A)for;mutêvx '1 s° " 

"'n 

r 

` , 
thetem peraturetnse,s 

l 
proF 

, 

r t io` n ált° Ahr e! sq u 

: 

á re 'of=the 

current,thethermálequiibru i 
: ,. 

4501;t xF 

2 

Aftér,lÍ miñúté'at5:1 the tèmpërature rise 
. . .. 

875x (1'= 
1' 

) =,251+,which is negl gele 
e:!/3°i 

- ,r 
After=1:minute`af711,=(630A);the''tem eraturensels49;1Kr, h-` , , . . p 

. w. 

whiçhtis sä1 z. .r.:. 

45UJAjs 

r : .h.<.. . ,.:: ......... .` ..., 

Silver and silver alloys maintain their electrical properties well 

above 300 °C/570 °F. Their temperature rise is limited by the requi- 

rement to not cause damage to adjacent parts. As the decontactor 

refers to the IEC 60309 -1 plug and socketoutlet standard, the limit 

of 50 K anyhow applies but this limit is far less critical. 
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Contact material 

The choice of contact material is essential and butt contacts allow 

to choose the material as contact tips are added to their support. 

To meet the desired safety objectives. the contact material must: 

Withstand arcing. 

Have a very low contact resistance. 

Resist environmental conditions. 

Maintain its electrical and mechanical properties over time. 

According to these criteria. the most common contact materials 

have the following performance: 

Contact Resistance Resistance Maintenance 

resistance to arc to environment of properties 

X x X r' / Silver ':i 
Silver - 

nickel , 
Gold 

Copper 

Brass 

V : 
xxx 
x x x x x 

The only material that has a satisfactory performance accord ing 

to all these criteria is silver -nickel 05/15 (85 % Silver and 15 % 

Nickel). It is commonly used by all switchgear manufacturers and 

is also used for the decontactors, as a solid rivet, welded at the tip 

of the contacts. 

' See Part 2: Fundamental Principles 

ELECTRICAL PERFORMANCES 

Load -breaking capacity 

For safety reasons, plugs and socket- outlets must be able to break 

on load. Even products with small ratings can be dangerous in the 

case of a locked rotor or a short circuit. 

Opening contacts under load produces an electric arc. Initially, the 

decrease in contact pressure melts the last constriction(1) area 

and creates an ephemeral liquid bridge. Rupture and vaporisation 

of this bridge ionises the inter -contact area: an arc is created wit- 

hin the very small distance between the contacts, with an average 

voltage ca. 15 V that does not depend on the contact material. This 

initial voltage is small compared to the operating voltage. In this 

situation, the current path is practically not modified by the arc 

and its cancellation occurs only when the a.c. voltage drops to its 

natural zero, under provision that its re- striking is avoided. 

If the arc remains stable between the two contacts (stagnation 

time), its voltage increases only slightly with the distance. This 

is the case with brass contacts, on which the arc keeps a stable 

position. 

With the decontactor, the strong post -arc dielectric strength of 

silver -nickel facilitates the instability of the arc and the increases 

of its voltage. 

The decontactor is equipped with a spring -loaded ejection ring that 

performs the sudden separation of the contacts in individual arc 

confinement chambers. 

The length of the arc chambers prevents re- striking. It is only when 

the arc is extinguished that the decontactor plug can be withdrawn 

by rotation. 

In case of locked rotor or short- circuit conditions, even 16 A 

socket -outlets are potentially hazardous. 

Ejection springs Ejection ring 

Contact springs 

In the USA, the decontactor has an OFF marking and is listed as a 

switch. 

Conversely, pin and contact -tube products are mere isolators 

as, by design, they have no breaking capacity: there is a risk of 

drawing an arc when opening a circuit. In several countries, pin and 

contact -tube socket -outlets have to be mechanically interlocked 

with a switch or electrically interlocked with a contactor. 

Decontactor contacts perform both the flowing and the breaking 

of the current. The number of parts is reduced to an absolute 

minimum, which limits the risk of failure. 
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Concentric terminal with separate 

not and spring ring 

Deforming cage terminal 

Solid terminal body receiving a 

screw fitted with a spring-loaded 

pressure pad 

Although re- usable numerous times, this "Tighten and forget" 

design provides a "permanent" connection that does not require to 

be checked. 

Contacts 

Contact resistance R is inversely proportional to the applied force F 

according to the formula: 

K 

R= 

Where K and n are coefficients that depend on the nature of the 

material. 

The two parameters to consider for the design of contacts are 

therefore: 

the technology employed that must guarantee the applied force 

and take into account the necessary interchangeability between 

products, 

the contact material. 

Applied force 

With sliding pins and contact -tubes. the applied force is generated 

by the resilience of the split sleeve. completed by a spring around 

the sleeve which works by flexion. Given the tolerances. such a 

spring cannot be accurately rated, and it is impossible to control 

the minimum value of the applied force. particularly when you 

insert the plug from one manufacturer into the socket -outlet from 

another. 

Forces applied to the contact are at a right angle with insertion and 

withdrawal forces of the plug, which creates an important friction. 

Forces applied to 

the contact 

1 

i 

Insertion force 

Withdrawal force 

The decontactor uses braided butt contacts with a solid silver - 

nickel tip and a rated helical spring. Contact pressure is generated 

by the compression of this spring. in line with the insertion force, 

without friction. 

Force applied to the contact Insertion force 

This design is simple. allows wide manufacturing tolerances: 

a variation of the compression of 1 or 2 mm has no effect 

on contact resistance and the risk of over compression is 

eliminated, 

The withdrawal of the plug does not require any effort, even for 

the largest sizes, 

Any plug inserted into any socket -outlet guarantees a minimum 

compression of the springs, that generates a minimum and 

controlled applied force, 

Springs operate at only a fraction of their maximum rated 

resilience and can perform hundreds of thousands of cycles 

without losing their properties (car -valve springs perform over 

500 million cycles over decades), 

The flexibility of the braid ensures that the socket -outlet contact 

tip always mates properly with its counterpart on the plug side. 

This flexible metallic braid, which links the fixed conductor 

terminal at the rear to the mobile silver -nickel -tipped part at the 

front, performs a static connection between the two parts and its 

deformation allows the mobility of the moving part without altering 

the path followed by the current. 

The hexagonal gas -tight crimping performed at both ends of the 

braid is equivalent to a solid material and are unaffected by any 

possible corrosion or ingress of foreign bodies. 
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ADVANTAGES OF BUTT CONTACTS: THE DECONTACTORT" PRINCIPLE 

In 1996, the butt- contact technology was selected as being the 

safest and the most adequate for the fast conductive recharging of 

electric vehicles at 250 A. 

As these plugs and socket -outlets are significantly different from 

ordinary products, they are called DECONTACTORT". 

The decontactor presents invaluable advantages in terms of safety 

and reliability: 

Ease of operation to connect and disconnect due to 

absence of friction, 

Ability to make or break under full load by confinement of the 

arc and a two -step operation, 

Ability to close on short- circuit due to arc -resistant contact 

material, 

A very high level of reliability thanks to the use of solid 

silver -nickel contacts that do not deteriorate over time (sea 

water environment, chemical agents, ...) and are not affected by 

fretting corrosion(1), 

And finally, a very high level of safety thanks to a bayonet 

engagement and a locked safety shutter at the front of the 

decontactor, which denies access to live parts. 

EXPECTATIONS 

These major improvements, in terms 

of performance and safety, are a 

true benefit for both general public 

applications as well as for industrial or 

professional applications. 

In order to ensure safety of workers and installations, plugs and 

socket -outlets should be able to: 

Prevent the removal of the plug when the contacts are live (draw 

an arc), 

Establish and open electrical circuits in full load and overload 

conditions, in complete safety, 

Withstand short- circuit currents and accidental closing on a 

' fault current, 

Be perfectly interchangeable and guarantee a constant contact 

quality. 

These requirements eliminate the sliding contact technology 

used in pin and contact -tubes plugs and socket -outlets as their 

material, their progressive mating and their straight insertion are 

incompatible with the targeted performances. 

TEMPERATURE RISE 

Temperature rise is the major factor that deteriorates plugs and 

socket -outlets. It is linked to the global resistance of three 

contacts in series: 

1. the contact between the conductor and the terminal of the 

socket -outlet, 

2. the contact at the interface of the plug and socket -outlet, 

3. the contact between the terminal of the plug and the conductor. 

' See Part 2: Fundamental Principles 

The same care must therefore be given to the design and manufac- 

ture of the terminals and the contacts. 

Terminals 

Another main cause for failure of plugs and socket -outlets is the 

loosening of their terminal screws and the resulting excessive 

temperature rise: 

Trailing plugs and connectors are roughly handled, 

Appliance or panel- mounted products can be subject to 

vibrations, 

Intermittent passage of current generates thermal cycles, 

Flexible conductors are made of thin strands. that settle into 

place after tightening, 

Copper is a soft material with a low resilience, which yields 

under moderate pressure (ca. 15 kg /mm21. easily generated by a 

simple screw. 

A simple terminal screw cannot ovércome all these potential 

problems: the screw loosens, the resistance increases and the 

temperature rises beyond acceptable limits. 

The decontactor terminal has a design that compensates for strand 

settlement and copper yield. A constant force is applied to the 

conductor by means of a screw and an elliptical deforming ring 

around a split terminal body. 

To prevent damage to the strands, the tightening screw has a soft 

head and its diameter is optimised. The conductor tunnel is offset 

to maximise the number of threads engaged by the screw. 

Split terminal body 

Under pressure from the screw, the split terminal body opens until 

the ring holds it. The ring deforms elliptically in such a way that 

the combined resilience of the split body and of the ring compen- 

sates for any yield or strand settlement. 

Dimensional variation due to thermal cycling is overcome. This 

elastic tightening eliminates the loosening of the screw due to 

vibrations. 

Decontactors use different constructions, all based on the same 

principle, according to the size of conductor to accommodate. 

®EELLECRRICAL 13 
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EXPLOSION -PROOF PRODUCTS 

rin 
IMO ELECTRIC 29 

of this explosion so that it does not propagate to the surrounding 

atmosphere, 

Areas where there are no arcs or sparks, where conductors are 

connected to the plug and socket -outlet terminals. These areas 

use the mode of protection increased safety "e ", to prevent any 

failure. 

Plugs and socket -outlets without integral switching use the sole 

mode of protection by increased safety "e ". They are fitted with 

a locking device and warning labels to prevent any accidental 

disconnection under load. 

"d" flameproof enclosure 

The arc chamber that contains the contacts used to make and 

break the circuit must constitute an flameproof enclosure, 

resisting the effects of a possible internal explosion. IEC 60079 -1 

standard defines the characteristics of such a 'd' flameproof 

chamber that must: 

Resist the pressure of an explosion, 

Allow this pressure to escape through insterstice precisely rated 

in length and thickness, in order to extinguish the flame so that 

it cannot reach the outside of the enclosure. 

These safety experimental maximum interstices, also called 

flamepath, are defined according to the explosive substance and 

the internal volume of the enclosure. 

DXN1 plug and socket -outlet Interior mouldings and contacts: the various 

flamepaths lin red) extinguish the flame and allow expulsion of burnt gases 

in case of an explosion when an arc strikes. 

E.g.: in an environment that may contain Acetylene and with an inner volume 

less than to 100 cm3, the minimum length of the flamepath is 6 mm and the 

maximum interstice is 0.1 mm. 

"e" increased safety 

The expensive requirements of the "d" mode of protection are 

not necessary for the parts of the product where conductors are 

terminated on the plug side and socket -outlet side as well as for 

plugs and socket -outlets that are not likely to create a spark. 

Particular precautions, for increased safety "e" equipment, are 

anyhow required in order to: 

Provide proper termination of cables in the enclosures, 

Not to damage conductors on tightening and to prevent the 

loosening of terminals in case of shock, vibration, thermal 

cycling or conductor yielding, 

Prevent short- circuits by defining air and creepage distances 

larger than those required from industrial products. 

Plugs and socket -outlets, which combine flameproof "d" chambers 

for the switching of contacts and increased safety for cables and 

conductors termination, are identified by the symbol ® Ex de. 

Plugs and socket -outlets whose sole mode of protection is 

increased safety are identified by the symbol ® Ex e. 

Protection mode tD against dust 

Plugs and socket -outlets intended for use in the presence of 

flammable dust. either in suspension or accumulated, must be 

protected against dust ingress. 

OXN: a captive pad protrudes into 

the terminal chamber to protect 

the strands of the conductors from 

contact with the tightening screw 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 251 of 300



30 ®AHAI E 

MLECTRECRIC 

TECHNICAL MANUAL PART 4 

They must bear details of their maximum surface temperature, in a 

given range of ambient temperatures (Ta), taking into account the 

layer of dust that may accumulate. 

This mode of protection by dust -proof enclosure is identified by the 

symbol tD A21 (formerly DIP: Dust Ignition Proof) completed by the 

IP rating. 

Example of marking: Ex tD A21 IP6X T66 °C 

-40 °C s Ta s +60 °C. 

PRODUCT GROUPS 
Electrical products are classified according to the inner volume of 

their explosion -proof chamber, if any, and the dimensions of their 

flame path. in group I, IIA, IIB and IIC, and according to chemical 

products and gases having similar explosive characteristics. 

Plugs and socket -outlets of Group I are suitable for firedamp 

mines (natural methane) in underground applications. 

Plugs and socket -outlets of Group II are intended for surface 

industry applications. 

Group II gases are divided into IIA, IIB and IIC, corresponding to 

a decreasing tolerance of the flame path in such a way that a IIC 

product is automatically suitable for groups IIA and IIB. 

- Group IIA: Accessories intended to operate in 

presence of the less explosive substances: industrial 

methane, propane, butane, benzene, kerosene, 

gasoline, ethanol, acetone ... 

- Group IIB: ethylene, methacrylate, cyclopropane ... 

- Group IIC: Accessories intended to operate in pres- 

ence of the most explosive substances: hydrogen, 

acetylene, ethyl nitrate ... 

The marking of Ex "de" products (our DXN, DX, PX) is completed by 

the indication of their gas group, according to their flame path and 

inner volume, e.g. Ex de IIC. 

The marking of "e" products (our PXN12C, DXN25C, DXN37C, 

SPeX, MXBS, MXBJ) is completed by the sole indication of group 

II as they have no flame path and inner volume which determine 

the sub -group, e.g. Ex e II. They can be used in the presence of 

all gases (except natural methane in mines that requires group I 

certified equipment). 

Product categories and explosive zones 

There are three categories of products, corresponding to six 

explosive gas or dust zones (G Dl : 

Products in category 1, are intended for Zone 0 (gas) and /or 

Considering the increasing risk, products of category 2 can be used 

where products of category 3 are required. 

The marking on the product is completed by the indication of their 

permitted zones. 

E.g.: 2G = zones 1 & 2 

3D = zone 22 

2GD= zones 1,2,21 &22 

PRODUCT CATEGORY 

ACCORDING TO 94/9/ 
CE DIRECTIVE 

ZONES 

Flammable Cloud of 
gas, vapour or flammable 
mist dust 

Category 1: Permanent 
or frequent presence 

Category 2: Occasional 
(normal) presence 

Category 3: Irregular / short 
term presence (abnormal) 

Zone 0 

No socket - 
outlet 

Zone 1 

2G or 2G D 

socket- outlet 

Zone 2 

3G or 3G D 

socket -outlet 

Zone 20 
No socket - 
outlet 

Zone 21 

2G or 2G D 

socket -outlet 

Zone 22 

3G or 3G D 

socket -outlet 

Ex 112 G D means that the accessory can be used in zones 1, 2, 21 & 22 

Gas Temperature classes 

All chemicals listed in the various groups have a specific self - 

ignition temperature. 

Electrical products must bear details of their maximum surface 

temperature, in a specified maximum ambient temperature (Ta). 

Indication is given by a capital "T" followed by a number from 1 to 

6, in decreasing order of temperature: 

Category 

T6 

Zone 20 (dust): zones with a permanent explosive atmosphere. 

These zones cannot be equipped with socket -outlets. 

Products in category 2, are intended for Zone 1 (gas) and /or 

Zone 21 (dust): zones where an explosive atmosphere is likely to 

appear in normal operation. These zones can be equipped with 

G socket -outlets. 

15 

14 

13 

12 

T1 

Products in category 3, are intended for Zone 2 (gas) and /or 

Zone 22 (dust): zones where an explosive atmosphere may only 

appear accidentally, in case of malfunction of the installation. 

These zones can also be equipped with socket -outlets. 

Maximum surface temperature 

s to 85 °C" 

sto100°C 

s to 135 °C 

s to 200 °C 

s to 300 °C 

< to 450 °C 

*As an example, a T6 classification at 40 °C means that the maxi- 

mum heating will be 40 K with 5 K safety margin, in an ambient 

temperature of 40 °C. The maximum surface temperature of the 

device must be less than the temperature of self -ignition of the 

gas found in the hazardous area. 
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Dust surface temperature marking 

Flammable dust have specific self -ignition temperatures. 

Electrical products must bear the indication of their maximum surface temperature, in a specified maximum ambient temperature (Ta). This 

temperature takes into account the layer of dust likely to accumulate on the accessory. Indication is given by a capital "T" followed by the 

surface temperature in °C, to distinguish it from the gas temperature class, e.g.: T107 °C. 

Example of marking for a DXN1 

Listed manufacturer and production site 
MARECHAL ELECTRIC MAROMME 

0II2GD ExdeIIC tDA21 

-40 °C s Ta s +60 °C T5 T90 °C 

-40 °C s Ta s +40 °C T6 T70 °C 

+60 °C +140 °F 

® 

IECEx LCI 09.0005X / LCIE 99 ATEX 6027 X -40 °C -140 °F 

Product intended for explosive atmospheres T5 /T6 Gas surface temperature \ 
T6 : s 85 °C with Ta between -40 °C and +40 °C 

T5 : s 100 °C with Ta between -40 and +60 °C 

II Product of group II = surface industry applications T °C Dust surface temperature 

Surface T° s 70 °C with Ta between -40 °C & +40 °C 

Surface T° s 90 °C with Ta between -40 °C & +60 °C 

2 Product of category 2 = for zones 1 and /or 21 LCIE 99 ATEX ATEX certificate number provided by notified body 

6027 X (LCIE -Veritas) 

G D Nature of atmosphere: IECEX LCI Certificate of conformity to IEC standards 

G: Gas and D: Dust 09 0005 X (Certification scheme IECEX) 

Ex Protection against explosions X Indication of particular condition(s) of use. if any 

Gas standards: IEC /EN 60079 -0, -1 & -7 

de 

Dust standards: IEC /EN 60079 -31, IEC /EN 61241 -0 & -1 

Combined protection mode d & e 

d: flameproof enclosure (IEC /EN 60079 -0 & -1) 

e: increased safety (IEC /EN 60079 -0 & -7) 

IIC Product of group IIC: 

tD 

(Hydrogen, acetylene, ethyl nitrate) 

Mode of protection against dust: 

tD = protection by enclosure 

A21 IP test for zone 21: IP6X 

This marking is completed with the following indications (e.g.: DXN3 sticker): 

Type - Part number 

Contact configuration - main circuit 

Assigned voltage 

Nominal current 

CE marking = compliance with European 

Directives - Identification of the notified body 

(0081 =- Veritas LCIE) 

4iXN3 
3P+N+T 
Ue 400 V 50Hz 

le 32A 

C E 0081 

Contact configuration 

secondary circuit (if any) 

253401797 
+2AUX. 

550V 

5A 

IP66/IP67 

19/11.} 
IP rating 

Week / year of manufacture 
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Classifications 

DXN1 

20 A - 550 V - IP66/IP67 

DXN3 

32 A - 750 V -1P66/1P67 

DXN3 + 2aux 

32 A - 550 V -1 P66/1 P67 

DXN6 

63 A - 750 V - IP66/IP67 

DXN6 + 2aux 

63 A - 550 V - IP66/1P67 

PX1 

20 A - 420 V- IP65 

DX1 

20 A - 750 V- IP65 

DX3 

32 A - 750 V- IP65 

DX6 

63 A- 750 V- I P65 

DX9 

125 A - 750 V- IP65 

DX2 

200 A - 750 V- IP65 

SPeX 

680 A - 1000 V- I P65/IP66 

DXN37C 

10 A - 220 V- IP66/IP67 

,y4> 
. . 4 

®112GD ExdeIlCYMIA.;tDA21" 
g > 407CsTas+604°C 790 °C 

''v, -40 C sdá s,.40 "CTbsT70 Cw` 

45Y112 ExdeIICk^ DA21" 

40 °C s Ta s.60 x °C. ' T5 T77 ,n ;> . 
.r *40 °C i Tá s',+40 , C T6 T57.;°C' 

?.r >7: 

112G EzdéIIC <``tDA21' ^ 
á,'40 °Ç s Ta +60 C ex,T4 'T107°Cry'A 

-40°CsTas+40°C T5'7' T877Ç 
44. . úr*,yy, 

...,.. 
112 GD ,ExdeIICtDA21 

;40 "Cs Ta:s *bOÇ $ T5T88 °Ç`. 
-40 °C s Ta 6 +50 C ' ,T6-. T787C 

k:OICT 1" Mk2 ,rc3 t4it ..1AyS"`' 

G ^ 
Ex de IIÇtD Á21g, 

25°CsTas+60î'C' T5T84:C' 
25SCsTás.50"C "`T6g,T74,Ç , 

:. .. 

"x d12GG'. ..Ex de C 

40 °C sTa s,.60 ÓÇ 
-40.7CsTas+507C T6 

?e II2 G D .,.;"Ex de I1C`, A21m.K 
s 

-40 °C sqTas+6.0°ÇM T3y`;: 

í112GD, ell: tDi, 
(See certificate for further markings) 

7ro 
r 4 t s y i 1 1 2 G ell; iDÁ 1 

-40'CsTas'+55YÇ' i:T5 T76°C, ,,a w.ac 

T6, T56 °E 

DXN25C 

10 A - 440 V- IP66/IP67 

PXN12C 

10 A - 220 V- IP65/IP66 

B2X 

750 V-IP66/IP67 

MXBS 

63 A - 750 V- IP66 

MXBJ 

350 A - 750 V- IP66 

112GD Eicell ..a, 
40 °ÇsTas+60 °Ç 

4Ó7,CsTás+40°C 

Box fitted with terminals only 

Box fitted with terminals. DXN 

S 112 G D :x e I_fi 

j40°CsTas+60C . 
tD A21"-- 

T130;C 

TMARECHAL ELECTRIC"MAROMME,: 

TYPE MXBS4? 

®112GD rExéli tDAm.,0 
40°CsTas':40°C T6tóT1' ,, # 
60<°CsTas+55 C . T5táT1; - ' > , 

4a-40°Cs,Tás+60°C T4toT1! 

IECÉx LC111'0 2Ì LC É 11ATEX 03 67 

Depending on the inside components and socket mix 
(consult usl 

qMARECHAL ELECTRIC MAROMME 

4#}MXBSX 
ÿ112GD<' Exella` 'tD'A21e' 55 °C s Ta +40 °°C ' T60°Cz >Tb" .°e 

ï55C s T s,:55C9T5 T755 4s 

-55IÇsTas.607Ç AT4T804"v 
1 IEÇEx LCI 11 00267 LCIE 11ATEX 3028e'" 
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EXPLOSION -PROOF PRODUCTS 
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PRINCIPLES OF OPERATION 
SPeX Single -pole connector (up to 680 A) 

By design, the SPeX connector cannot be separated when live, 

thanks to a fail -safe explosion -proof control microswitch. 

With regards to the principle of operation of the single pole 

contact, see: 

ADVANTAGES OF BUTT CONTACTS 

PX explosion -proof plugs and socket -outlets (10 - 20 A) 

PX plugs and socket -outlets use silver -nickel butt contacts similar 

to those of decontactors. In absence of plug, socketoutlet live 

contacts are totally protected by a locked safety shutter. 

As soon as the plug is inserted in the socket -outlet as a bayonet 

light bulb, it is in the rest position and constitutes an explo- 

sion-proof chamber with the socket -outlet. The flame path is 

established between the inner diameter of the plug and the outer 

diameter of the socket- outlet interior moulding. 

The circuit is closed by inserting the plug fully home, until it is 

retained by the latch. 

Depressing the latch allows the plug to return to its rest position, 

circuit open. In this position, the (dead) plug can either be 

reconnected or withdrawn by rotation. This rotation closes the 

safety shutter that shields the live contacts of the socket- outlet. 

The cover must then be shut and can be locked by means of a 

triangular screw fitted on the latch. 

DX metal decontactors (up to 200 A) 

To avoid costly machining due to the large diameter of the products 

involved and the tight tolerances required, the flame path (in red) 

is achieved between the outer diameter of the plug and socket - 

outlet butt contacts and the metal sleeves of the socket -outlet 

interior moulding. The fitting of these two cylinders achieves a 

flame path. 

These products combine in a single unit a plug and socket -outlet 

and a switch with utilisation category AC -22 A according to IEC/ 

EN 60947 -3 standard. Switches, one per phase, are activated in an 

explosion -proof enclosure by the rotation of the plug. 

For more details on the principle of operation of the DX contacts, 

see: 

ADVANTAGES OF BUTT CONTACTS 

In absence of a plug, live switching contacts of the socket -outlet 

are totally inaccessible (IP4X according to IECIEN 60529 standard). 

The keying between different voltages in a given rating is achieved 

by the machining of pre -cut areas in socket -outlet moulding and 

the assembly of matching pegs in the plug moulding. 

DXN poly decontactors (from 20 to 63 A) 

Made of self -extinguishing non -static material, DXN decontac- 

tors have an outstanding resistance to mechanical abuse and 

chemicals. 

DXN decontactors combine explosion -proof arc chambers and 

increased safety wiring compartments. 

As soon as the plug is inserted in the socket -outlet as a bayonet 

light bulb, it is in the rest position and constitutes an explosion - 

proof chamber with the socket -outlet. The plug can then be 

connected under load. 

It is only from the rest position that the dead plug can be 

withdrawn by rotation. Like the DSN industrial range, the 1P66/1P67 

rating of the DXN explosion -proof range is achieved as soon as the 

contacts close. 

The flame path is established between the inner diameter of the 

plug and the outer diameter of the socket -outlet interior moulding. 

r 
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Socket -outlet alone: the locked 

safety shutter denies access to 

live parts. 

Socket- outlet with plug In the 

rest position: after positioning 

the plug in the socket -outlet and 

its rotation, the fitting of plug 

contacts into the safety shutter 

apertures achieve flame paths. 

Socket- outlet with plug fully 
mated: contacts close in an 

explosion -proof chamber. The 

IP6611P67 seal is achieved 

automatically. 

Very close, in their design, to the DSN industrial range, the flame 

path between the plug and the socket -outlet is achieved between 

the outer diameter of plug contacts and the inner diameter of the 

holes in the safety shutter. 

Socket- outlet side, flame paths are present between the safety 

shutter and the main moulding, and between the contacts and their 

moulding. , 

The same contacts are used for both the carrying as well as the 

making and the breaking of the current. This allows an extremely 

compact design and makes the product particularly suitable for 

-in- line" connections. 
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APPLICABLE STANDARDS 
AND LEGAL REQUIREMENTS 

APPLICABLE STANDARDS 
From one geographical area to another, methods of assessment 

and acceptance criteria of products vary, which leads them to 

display varying nominal characteristics. 

According to IEC standards, for instance, the permissible tempera- 

ture rise for plugs and socket -outlets is limited to 50 K. In North 

American plugs and receptacles standards, the permissible tempe- 

rature rise is set to 30 K. As a consequence, a socket -outlet sold 

for 30 A in the rest of the world is sold for 20 A only in the U.S.A. 

Standards define minimum levels of performance. One of the 

reasons for the success of MARECHAL products is that they outper- 

forms all these minimum requirements. 

To cater for some special applications which are common for 

them, our products have also been tested to particular standards 

regarding resistance to vibration, corrosion, salt fog, etc. They have 

a fire and smoke index OFF). 

Tables hereafter indicate the main requirements of major stan- 

dards. 

IEC /EN 60309 -1 standard Ed. 4.2 

Plugs, Socket -outlets and Couplers for industrial 

purposes Part 1: General requirements 

This standard applies to plugs, socket -outlets and couplers 

(referred to as accessories) with a rated operating voltage up to 

1000 V d.c. or a.c. and 500 Hz a.c. and a rated current up to 800 A, 

primarily intended for industrial use, either indoors or outdoors. 

Its general requirements apply to all kind of accessories whatever 

the contact technology used. 

Nominal 

current 
Number of operations 

Electrical endurance 

Making and breaking 

10 to 29 A 5 000181 x Un cos GI) 0,6 

Overload conditions 

Making and breaking 

50 la 1,25 In x 1,1 Un cos cp 0,6 

30 to 59 A 1 000 fd I x Un cos cp 0,6 

60 to 99 A 1 000 I0 I x Un cos cp 0,6 

100 to 199 A 250 2 I, x Un cos cp 0,7 

200 to 250 A 12518 In x Un cos cp 0,8 

50 fd 1,25 I x 1,1 U. cos (P 0,6 

20 la 1,25 I. x 1.1 Un cos 9) 0,6 

20 ld 1,25 In x 1,1 Un cos W 0,7 

10 fd 1,25 In x 1,1 Un cos m 0,8 

Temperature 

rise 

Short- circuit 

withstand test 

Dielectric 

strength test 

Terminals and contacts < 50 K 

10 kA fà Un with gG type fuse rated at In 

2oUn +1000V11minute 

Decontactors' ratings appear in IEC /EN 60309 -1 Ed. 4.2 in columns 

'Series I', 'Series II' ou 'Other ratings' : 

Nominal current A 

Preferred ratings 

Série I Série II 

Other ratings 

6 

10 

16 20 

25 

32 30 

40 

50 

63 60 

80 

90 

125 100 

150 

160 

250 200 
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IEC /EN 60309 -2 standard Ed. 4.2 

Plugs, Socket -outlets and Couplers for industrial 

purposes Part 2: Dimensional interchangeability require- 

ments for pin and contact -tube accessories 

This standard applies to accessories using pins and contacttubes 

with standardized contact configurations up to 125 A. 

Although these accessories must comply with the general require- 

ments set in IEC/EN 60309 -1, they benefit from some exemptions: 

"Clause 20 Breaking capacity: Plugs and appliance inlets are not 

to be tested.' 

"Clause 21 Normal operation: Plugs and appliance inlets are not 

to be tested:. 

"Clause 29 Conditional short- circuit current withstand test: 

Accessories manufactured according to this standard are 

considered to have a minimum prospective short- circuit current 

withstand of 10 kA. 

At very low voltages, there is no distinction between a.c. and d.c. 

products. 

Voltage ranges are not joined, in such a way that there is no 

standard product below 20 V or between 25 V and 40 V (and 

particularly for 28 Vj, and between 500 V and 600 V 

No product is standardised for uses above 50 Hz in 63 Aand 125 A 

For 16 A and 32 A products, there is a single keying position for 

all voltages from 50 V up to 690 V between 300 Hz and 500 Hz, 

Moreover, it is not possible to have two non -intermateable 

products delivering the same supply, as required to distinguish 

between convenience outlets and outlets dedicated to a special 

purpose. 

IEC /EN 60309 -4 Ed. 1.1 standard 

Plugs, Socket- outlets and Couplers for industrial 

purposes Part 4: Switched Socket -outlets and Connec- 

tors with or without interlock 

This standard covers accessories with a switching device, including 

those with integral switching. 

Decontactors are therefore covered by this standard. 

IEC / EN 60947 -3 standard Ed 3.0 

Low- voltage switchgear and controlgear 

Part 3: Switches, Disconnecters, Switch -disconnectors and Fuse -combination units 

Utilisation 

category 

Nominal 

A.C. applications ' current 

A Mechanical endurance 

AC-22 

Switching of mixed s ion 
resistive and inductive 

loads including 

moderate overloads 
100<is315 

Switching of motor 

AC -23 loads or other highly 

inductive loads 

I<100 

100<Is315 

AC-22A : 8 500 

AC-226 :1700 

AC-22A : 7 000 

AC-22B : 1 400 

AC-23A : 8 500 

AC-23B :1700 

AC-23A : 7 000 

Number of operations 

Electrical endurance 

Making and breaking 

1 500 Id I x U cos up 0,8 

30018 In z Un cos sp 0,8 

1 000 Id I z U cos cp 0,8 

20010) oUn cos cp0,8 

1 500181 o U cos cp 0,8 

300 fa I z U, cos q' 0,65 

1 000 fd In x Un cos W 0,65 

Overload conditions 

Making Breaking 

5 operations fd 3 In z 1,05 Un cos cp 0,65 

AC-23B : 1 400 20018 In o Un cos 0,65 

510iOIz 
1,05 Un cos U' 0,45 

3(0iOInx 
1,05 Un cos cp 0,35 

5fa8Inx 

1,05 Un cos cp 0,45 

3Id8Inx 

1,05 Un cos W 0.35 

Temperature rise < 80 K 

Utilisation 

category 

Nominal 

A.C. applications current 

A 

Slip -ring motors: 

AC -2 starting, reversing, Toutes valeurs 

switching off 

Squirrel cage motors: I s 100 A 

AC -3 starting. switching off 

during running I > 100 A 

Temperature rise 

Number of operations 

Mechanical endurance Electrical 

Making and breaking Making 

endurance 

and breaking 

Overload conditions 

Making Breaking 

Preferred values: 

1 000 

3 000 

6 00018 2 In z 1,05 Un 

cos cp 0,65 
50 operations 1d 4 In x 1,05 Un cos cp 0,65 

1 

10 

30 

300 

000 

000 

000 

6 000 fd 2 In x 1,05 Un 

cos cp 0,45 

501810 In x 1,05 Un 5018 810)(1.05 Un 

cos cp 0,45 cos cp 0,45 

000 

000 

6 000 ld 2 In o 1,05 Un 

cos sp 0,35 

501810 In x 50 fd 8 In x1.05 Un 

1,05 Un cós cp 0,35 cos cp 0.35 

< 80 K 
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38 ®ENi CRRICL TECHNICAL MANUAL PART 5 

IEC 61984 standard Ed. 2.0 

Connectors - Safety requirements and tests 

Essential requirements of this standard with regards to the 

decontactors mainly concern additional markings, in addition 

to usual markings. These markings must appear at least in the 

technical literature or in the catalogue of the manu - facturer, and 

not necessarily on the product itself: 

Minimum markings - Example of the DS6 P /N° 31 -64227 

Assigned voltages between phase and neutral and 577 V -1000 V 

between phases 

Withstand voltage. if any specified 

Pollution degree 

Product temperature range, temperature rise 

included 

Type of terminal 

Size of connectable conductors 

Reference to the current standard 

3 kV 

3 

-40 °CI +100 °C 

Screw t re 

25 mmt flexible I 

35 mm' stranded 

CEI 61984 

IEC 60204-1 standard Ed. 5.0 

Safety of machinery - Electrical equipment of Machines - 

Part 1: General requirements 

Supply disconnecting (isolating) device 

The supply disconnecting device may be a plug /socket combi- 

nation. When the supply disconnecting device is a plug /socket 

combination it shall have the switching capability, or be interlocked 

with, a switching device that has a breaking capacity sufficient to 

interrupt the current of the largest motor when stalled together 

with the sum of the normal running currents of all other motors 

and /or loads. The calculated breaking capacity may be reduced by 

the use of a proven diversity factor. 

NOTE : A suitably rated plug and socket- outlet, cable coupler, or 

appliance coupler, in accordance with IEC 60309 -1 can fulfil these 

requirements. 

Where the plug /socket combination is rated at 30 A or greater. it 

shall be interlocked with a switching device so that the connection 

and disconnection is possible only when the switching device is on 

the OFF position. 

Plug /socket combinations intended to carry power loads but not 

to be disconnected during load conditions shall have a retaining 

means to prevent unintended or accidental disconnection and shall 

be clearly marked that they are not intended to be disconnected 

under toad. 

Where more than one plug /socket combination is used in the same 

electrical equipment. the associated combinations shall be clearly 

identifiable. It is recommended that mechanical coding be used to 

prevent incorrect insertion. 

Plug /socket combinations intended for household and similar 

general purposes shall not be used for control circuits. 

In plug /socket combinations in accordance with IEC 60309 -1 only 

those contacts shall be used for control circuits which are intended 

for those purposes. 

Protection against unauthorized, inadvertent and /or 
mistaken connection 

When a plug /socket combination is so positioned that it can be 

kept under the immediate supervision of the person carrying out 

the work, means for securing need not be provided. 

UL 2682 standard Ed. 1.0 

Switch -rated plugs and receptacles 

This standard applies to non-interlocking plugs, receptacles, power 

inlets and connectors for use in switching applications, rated up to 

800 A and up to 600 V a.c. or d.c. 

Rating Number of operations 

Motor starting Insulator other than ceramic: 

250 Id 6 In x Un cos cp 0,4 - 0,5 

and 6 000 M I x Un cos W 0,75 - 0,8 

General purpose Insulator other than ceramic: 

250 fd 1,5 In x U cos 0, 0,75 - 0,8 

and 6 000 rd I x Un cos 0, 075 - 0,8 

Temperature rise < 30 K at terminals 

Dielectric Up to 300 V : 2 kV I 1 minute 

strength From 301 V to 600 V : 3 kV I 1 minute 

Resistance to Up to 200 A : 10 kA cos cp 0, 4- 0 5 

short- circuit 201 to 400 A :18 kA cos y 0,25 -0,30 

401 to 600 A : 30 kA cos p s 0,15 

601 to 643A:42 kA cos cp s 0,15 

UL 1682 Ed. 3 and CSA C22.2 No. 182.1-07 

Plug and receptacle standard 

Rating Number of operations 

Electrical endurance 

Making and breaking 

10 to 20 A 5 000 fd I x U° cos W 0,75 -0,8 

21 to 63 A 1 000 ra In x Un cos cp 0,75 -0,8 

64 to 250 A 250 M I x Un cos W 0,75 -0,8 

251 to 800 A N/A 

Temperature 

rise 

Overload conditions 

Making and breaking 

50 0 1,5 IA cos cp 0.75 -0,8 

50 la 1.5 In x U cos W 0.75 -0,8 

20181,5 In x Un cos W 0,75 -0,8 

NIA 

< 30 K at terminals 

Dielectric Up to 300 V : 2 kV - from 301 V to 600 V : 3 kV I 1 minute 

strength 

Resistance to 

short- circuit 

N/A 

AS 3123 standard 

Plugs and Socket -outlets 

Electrical endurance 

Overload conditions 

Mechanical endurance 

Under consideration 

Up to 20 A : 1 000 operations 

21 to 99 A : 500 operations 

Above 100 A : 100 operations 

Temperature rise Terminals and contacts < 50 K 

Dielectric strength 2 Un + 1 000 V with max. 2 000 V 
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APPLICABLE STANDARDS AND LEGAL REQUIREMENTS ® eíeeR ie cw4L 39 

AS 3133 standard 

Air -break switch 

Rating Number of operations 

Making and breaking capacity 

Up to 10 A 12 00010 lox U0 cos q 0,75 -0,8 

15 A 10 000 own cos q 0.75 -0,8 

20 A 9 000 10 In x Ur, cos rp 0,75 -0,8 

30 A 8 000 10 1, Un cos q> 0,75 -0,8 

40 A 7 000 fa I o Un cos cp 0,75 -0,8 

50 A 6 000 10 1,x U cos p 0,75 -0.8 

60 A 5 000 10 I, )(Ur, cos q 0,75 -0,8 

80 A 4 000 10 I o Un cos p 0,75 -0,8 

90 A 3 500 10 I x U cos q> 0,75 -0.8 

100 A 3 000 fa 1 x U cos ,p 0,75 -0,8 

150 A and above 1 000 fd I x U,, cos y 0,75 -0,8 

Temperature Terminals and contacts < 40 K 

rise test 

Dielectric 2 o Un * 1 000 V with max. 2 000 V 

strength test 

Motor rating 50 times locked rotor current fd Un cos y 0.5 

UL 98 -508 standard 

Non -fused disconnect switches - 

Manual motor controller - Branch circuit disconnect 

Rating 

20 -200 A 

Motor starting 

Number of operations - Making and breaking 

General use 

Temperature rise 

50 fd 61, x U. cos m 0,4 -0,5 

1 000 10 21n o Un cos m 0,4 -0,5 

1 time withstand 10 10 kA 600 V a.c. cos W 0,49 

with RK5 fuses rated 10 400% 

50 fd 1,5 In x U cos cp 0,7 -0,8 

6 000 fa I x U cos y 0,7-0,8 

1 time withstand fd 10 kA 600 V a.c. cos q 0,4 -0,5 

with RK5 fuses rated fd 300% 

< 50 K 

IEC 61892 -3 standard 

Mobile and fixed Offshore units - Electrical Installations 

Part 3: Equipment 

"Clause 16.4 Socket -outlets and plugs 

16.4.1 Socket -outlets and plugs shall comply with the relevant 

requirements of IEC 60309, IEC 60884 and IEC 60906. 

16.4.5 Socket -outlets for a rated current in excess of 16 A shall be 

interlocked with a switch or have integral switching so that 

a plug cannot be inserted or withdrawn when the switch is on the 

ON position.' 

The decontactor fulfils this condition as the contacts that perform 

the switching operation are necessarily and inevitably open when 

the plug is inserted or withdrawn. 

WORKERS' PROTECTION 
In France, by decree, plugs, socket -outlets and couplers with a 

rated current above 32 A may not be separated under load. 

In Belgium and the Netherlands, a similar requirement applies 

above 16 A. In Italy, this requirement starts at 1 kW (i.e. g 5 A 

under 230 V). 

This can be performed in three different ways only. 

1 - Using a socket -outlet that is mechanically interlocked with 

a hand -operated switch: 

The switch combined with the socket -outlet has a locking 

mechanism that prevents its manual operation as long as a 

plug is not fully inserted. When the switch is closed, the plug 

cannot be withdrawn. The size of such a design is anyhow not 

practical for a connector and a welded switch contact may 

remain unnoticed. 

2 - Using a socket -outlet that is electrically interlocked with 

a contactor. This requires a plug and socket -outlet with 'pilot' 

contact(s), a cable with 'pilot' conductor(s) and an additional 

contactor. The coil of the contactor is supplied through the pilot 

contactos1 and conductor(s). The contactor automatically closes 

when the plug is almost fully mated in the socket -outlet. It 

automatically opens before the plug is withdrawn. Though safe, 

it is not cost -effective. A welded contact in the contactor may 

remain unnoticed. 

For more details on electrical interlock, see: 

HISTORICAL OVERVIEW OF PLUGS AND 
SOCKET -OUTLET CONTACT TECHNOLOGIES 

3 Using a socket -outlet with integral switching such as the 

decontactor. The decontactor uses butt contacts on silver - 

nickel tips similar to those used for electrical switchgears. 

The same contact is used for both carrying and switching the 

current, which minimises the size and the number òf parts 

involved. This product combines the simplicity and economy of 

conventional wiring - without contactors and special cables - 

with the respect for the toughest safety imperatives. 

Connector andapphancéiglet 

o` 3 

Socket -outlet nd plug 

..INNW, 

Connecto and plug 

It can easily be surface or panel - 

mounted or used as a coupler up 

to 250 A. 
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THE EUROPEAN LOW VOLTAGE 

DIRECTIVE (LVD) 2006/95/CE 

The aim of the European legislation is to harmonise products of its 

Member States, in order to facilitate its free circulation within the 

single market. The European Low Voltage Directive sets compulsory 

essential safety requirements in order to guarantee the safety 

of users and installations against the dangers of electricity. 

Dangers of electricity 

The consequences of a corporal contact with electricity go from 

first to third degree burns to ventricular fibrillation, breathing 

stopped or heart attack. A current of a few mA across the heart 

is enough to cause death. Such a current can be generated by 

a voltage of approximately 100 V. Practically, any voltage above 

50 V a.c. is considered potentially hazardous. The LVD covers all 

electrical appliances with operating voltages between 50 and 

1 000 V a.c. (and 75 and 1 500 V d.c.). 

Safety requirements 

They are given in Clause 2: The Member States shall take all 

appropriate measures to ensure that electrical equipment may be 

placed on the market only if, having been constructed in accor- 

dance with good engineering practice in safety matters in force in 

the Community, it does not endanger the safety of persons, domes- 

tic animals or property when properly installed and maintained and 

used in applications for which it was made. 

This means that the manufacturer is responsible for the conformity 

of the product at the design stage and then in its manufacture. It 

also engages its responsibility for the information to the user with 

regards to the installation, maintenance and use of the product. 

Responsibility and duties of the manufacturer 

The LVD imposes to the manufacturer and holds him responsible 

for: 

Designing and manufacturing a product which complies with the 

essential safety requirements: 

Following up the procedures of evaluation and assessment of 

this conformity, 

Retaining control and responsibility for the various operations 

necessary to the design and manufacture, even when this implies 

sub -contractors or external suppliers. 

Industrial principles to guarantee the safety of a product 

At the design stage, the state -of- the -art in terms of safety must be 

followed. When a product complies with the requirements and the 

quality specifications of a standard, it benefits from no more than 

a presumption of conformity to the essential safety requirements 

of the LVD (Clause 5). 

At the manufacturing stage, each and every copy of the product 

must comply with the design specifications that are used as a refe- 

rence. This is one of the aims of quality control standard ISO 9000. 

Evaluation of conformity 

Clause 8 §1 describes the method for evaluation of the conformity 

which requires the elaboration of a technical documentation and 

the implementation of a quality control system. 

Elaboration of a technical documentation 

The technical documentation is used as a reference. It is used 

to evaluate the conformity of the product to the essential safety 

requirements of the Directive. The technical documentation covers 

both the design and the manufacture and must contain: 

A general description of the product, 

Design and manufacturing drawings, 

Descriptions and explanations necessary to the understanding of 

the drawings, 

Results of design calculation and controls carried out, 

Test reports. 

It is the manufacturer and the manufacturer only who elaborates 

the technical documentation that must be kept at the disposal of 

the administration for 10 years. 

Checking of the design 

The manufacturer must check the conformity of what he has 

designed by means of 'type tests' carried out on representative 

samples of the designed product. The evidence of these tests must 

be included in the technical documentation. 

Internal manufacturing control 

The manufacturer must implement all the necessary measures 

to guarantee that the products he manufactures comply with the 

technical documentation. 

CE marking 

The manufacturer may then affix the CE marking. This CE marking 

materialises the fact that the person or company that affixed it 

has checked that the product fulfils the requirements of the LVD 

in terms of electrical safety, has been submitted to the procedure 

of evaluation of this conformity and has been manufactured in the 

frame of a quality control system. 

BECMA 

BECMA (the Butt -contact Electrical Connectors Manufacturers' 

Association - becma.ch) guarantees that all products using the 

MARECHAL technology do comply with a technical documentation 

that is common to all manufacturers, and are manufactured accor- 

ding to manufacturing processes covered by an ISO 9000 Quality 

Management System. MARECHAL products comply then with the 

Low Voltage Directive. 

This also guarantees the compliance with the Low Voltage Directive 

of hybrid assemblies made of accessories from two different 

manufacturers. 
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ABS submersible sewage pump XFP 80C - 201G 

Robust, reliable, submersible pumps, with Premium Efficiency 
motors from 1.3 to 22.0 kW. For the pumping of wastewater and 
sewage from buildings and sites in private, commercial, industrial 
and municipal areas in accordance with EN 12050 -1. 

Features 
The water -pressure- tight, encapsulated, flood -proof motor and 
the pump section form a compact, robust, modular construction. 
NEMA Class A temperature rise. 
Premium Efficiency motors in accordance with IEC 60034 -30 
level IE3 with testing in accordance with IEC60034 -2 -1. 
Continuously rated motor in submerged and non -submerged 
applications. 
Double mechanical seals; SiC -SiC at the medium side, SiC -C at 
the motor. All seals are independent of rotation direction and 
resistant to temperature shock. 
Anti -wicking cable plug solution (80C - 150E), or water -pres- 
sure -sealed connection chamber (100G - 201G). 
Hydraulic options of Contrablock and Contrablock Plus impel- 
lers for high efficiency, or vortex impellers for maximum solids 
handling. 
Lubricated -for -life bearings with a calculated lifetime of mini- 
mum 50,000 hrs. (80C - 150E), and 100,000 hrs. (100G - 201G). 
Stainless steel shaft. Designed with high safety factor to prevent 
fatigue fracture. 
Temperature monitoring by thermal sensors (140 °C) in the sta- 
tor windings. 
Seal monitoring by a moisture probe (DI) in the seal chamber 
(80C - 150E), or dry chamber (100G - 201G), which signals an 
inspection alert if there is leakage at the shaft seals. 
Smooth outer design to reduce rag build -up. 
Stainless steel lifting hoop. 
DN 80, DN 100, DN 150 and DN 200 radial slot DIN flange dis- 
charge. 
Maximum allowable temperature of the medium for continuous 
operation is 40 °C. 

Maximum submergence depth of 20 m. 
Explosion -proof as standard, in accordance with international 
standards Ex d IIB T4 and ATEX. 

Performance fields with Contrablock impeller 

H 
(m) 

60 

'ON:80100 150 200 

70 

50 

40 

30 
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10 

Q 
(Us) 

I I 

11U11502 1 .. 

. , 
. ® 

p t, [,rt11_°r.na. -á , Fir._.L,l. 

20 40 60 80 100 120 140 160 180 200 

Minimum flow rate Q 

r 

4 

Motor 
Premium Efficiency IE3, three -phase, squirrel -cage motor; 
400 V; 50 Hz; 2 -pole (2900 r /min), 4 -pole (14501 and 6 -pole (980). 
Protection type IP 68, with stator insulation Class H. 

Start -up: 1.3 - 3.0 kW = direct on line (DOL) 
4.0 - 22.0 kW and 3.0 kW 6 -pole = star -delta (YAI. 

Service factor: 1.3 

Motors with other operating voltages and frequencies are 
also available. 

Identification Code: e.g. XFP 80C CB1.3 PE22/4 -C -50 
Hydraulics: 
XFP Product range 
8 Discharge outlet DN (cm) 
0 . Hydraulic type 
C Volute opening (dia. mm) 
CB Impeller type: CB = Contrablock, VX = vortex 
1 Number of impeller vanes 
3 Impeller size 
Motor: 
PE Premium Efficiency 
22 Motor power P2 kW x 10 

4 Number of poles 
C Volute opening (dia. mm) 
50 Frequency 

Performance fields with vortex impeller 
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Please use the ABSEL program as the only valid selection tool. 

Cardo.indd 1 12-04-11 09.48.32 
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Technical Data 

XFP Motor Impeller 
size 

Rated 
voltage 

(V) 

Motor power* 
(kW1 

P, P2 

Rated 
current 

(A1 

Speed 

(r /min) 

Cable 
size 

Weight ** 

(kg) 

80C-CB1 PE 22/4 3, 4 400 3- 2.5 2.2 4.6 1450 7G1.5 98 / n.a. 
PE 29/4 2 400 3- 3.4 3.0 6.4 1450 701.5 100 / n.a. 
PE 13/6 1, 2, 4 400 3- 1.6 1.3 3.6 980 701.5. 96 / n.a. 

80C-VX PE 15/4 4, 5, 6, 7 400 3- 1.8 1.5 3.2 1450 701.5 96 / n.a. 
PE 22/4 2, 3, 400 3- 2.5 2.2 4.6 1450 701.5 98 / n.a. 
PE 29/4 1 400 3- 3.4 3.0 6.4 1450 701.5 100 / n.a. 

80E-CB1 PE 70/2 4 400 3- 7.7 7.0 13.5 2900 1001.5 160 / n.a. 
PE 110/2 1, 2, 3 400 3- 12.1 11.0 20.1 2900 1001.5 173 / n.a. 

81C-CB1 PE 40/2 1 400 3- 4.5 4.0 7.4 2900 1001.5 125 / n.a. 

81C-VX PE 30/2 2 400 3- 3.4 3.0 5.6 2900 701.5 120 / n.a. 
PE 40/2 1, 2 400 3- 4.5 4.0 7.4 2900 1001.5 125 / n.a. 

81E-VX PE 55/2 5 . 400 3- 6.1 5.5 10.3 2900 1001.5 136 / n.a. 
PE 70/2 4 400 3- 7.7 7.0 13.5 2900 1001.5 139 / n.a. 
PE 110/2 1, 2, 3 400 3- 12.1 11.0 20.1 2900 1001.5 152 / n.a 

100C-CB1 PE 22/4 3, 4 400 3- 2.5 2.2 4.6 1450 701.5 107 / n.a. 
PE 29/4 2 400 3- 3.4 3.0 6.4 1450 701.5 109 / n.a. 
PE 13/6 1, 2, 4 400 3- , 1.6 1.3 3.6 980 701.5 105 / n.a. 

100C-VX PE 15/4 4, 5, 6 400 3- 1.8 1.5 3.2 1450 701.5 92 / n.a. 
PE 22/4 2, 3, 400 3- 2.5 2.2 4.6 1450 701.5 94 / n.a. 
PE 29/4 1 400 3- 3.4 3.0 6.4 1450 701.5 97 / n.a. 

100E-CB1 PE 40/4 5 400 3- 4.4 4.0 8.4 1450 1001.5 159 / n.a. 
PE 60/4 3, 4 400 3- 6.7 6.0 13.6 1450 1001.5 177 / n.a. 
PE 90/4 1, 2 400 3- 9.9 9.0 18.1 1450 1001.5 189 / n.a. 

100E -VX PE 40/4 4, 5, 6 400 3- 4.4 4.0 8.4 1450 1001.5 135 / n.a. 
PE 60/4 2, 3, 4 400 3- 6.7 6.0 13.6 1450 1001.5 154 / n.a. 
PE 90/4 1,2,3 400 3 9.9 9.0 18.1 1450 1001.5 165 / n.a. 

100G-CB1 PE 110/4 5 400 3- 12.0 11.0 23.4 1450 1001.5 314 / 379 
PE 140/4 4 400 3- 15.2 14.0 27.8 1450 1001.5 321 / 387 
PE 160/4 3 400 3- 17.4 16.0 33.1 1450 1002.5 328 / 394 
PE 185/4 2 400 3- 20.0 18.5 36.9 1450 1002.5 336 / 401 

PE 220/4 1 400 3- 23.7 22.0 42.5 1450 2x404 + 2x0.75 359 / 460 

100G-VX PE 110/4 4 400 3- 12.0 11.0 23.4 . 1450 1001.5 314 / 379 
PE 140/4 3 400 3- 15.2 14.0 27.8 1450 1001.5 321 / 387 
PE 160/4 2 400 3- 17.4 16.0 33.1 1450 1002.5 328 / 394 
PE 185/4 1 400 3- 20.0 18.5 36.9 1450 1002.5 336 / 401 

101G-CB1 PE 150/2 2, 3 400 3- 16.0 15.0 27.5 2900 1001.5 285 / 361 

PE 185/2 1 400 3- 20.0 18.5 33.7 2900 1002.5 285 / 361 

PE 250/2 " 1 400 3- 26.9 25.0 44.0 2900 2x404 + 2x0.75 295 / 372 

101 G-VX PE 150/2 6, 7 400 3- 16.0 15.0 . 27.5 2900 1001.5 285 / 361 

PE 185/2 4, 5, 6, 7 400 3- 20.0 18.5 33.7 2900 1002.5 285 / 361 

PE 250/2 1, 2, 3, 4, 5 400 3- 26.9 25.6 44.0 2900 2x404 + 2x0,75 295 / 372 

150E-CB1 PE 40/4 5, 6 400 3- 4.4 4.0 8.4 1450 1001.5 168 / n.a. 
PE 60/4 3, 4, 5 400 3- 6.7 6.0 13.6 1450 1001.5 186 / n.a. 
PE 90/4 1, 2, 3 400 3- 9.9 9.0 18.1 1450 1001.5 198 / n.a. 
PE 30/6 1, 2, 3, 4 400 3- 3.5 3.0 6.4 980 1001.5 168 / n.a. 

150G-CB1 PE 110/4 . 5 400 3- 12.0 11.0 23.4 1450 1001.5 333 / 420 
PE 140/4 4 400 3- 15.2 14.0 27.8 1450 1001.5 . 333 / 420 
PE 160/4 3 400 3- 17.4 16.0 33.1 1450 1002.5 347 / 445 
PE 185/4 2 400 3- 20.0 18.5 36.9 1450 1002.5 347 / 445 
PE 220/4 1 400 3- 23.7 22.0 42.5 1450 2x4G4 + 2x0,75 370 / 468 

1500-VX PE 110/4 4 400 3- 12.0 11.0 23.4 1450 1001.5 ' 333 / 420 
PE 140/4 3 400 3- 15.2 14.0 27.8 1450 1001.5 333 / 420 
PE 160/4 2 400 3- 17.4 16.0 33.1 1450 1002.5 347 / 445 
PE 185/4 1, 2 400 3- 20.0 18.5 36.9 1450 1002.5 347 / 445 

151E-CB2 PE 49/4 5 . 400 3- 5.5 4.9 10.2 1450 1001.5 168 / n.a. 
PE 60/4 4 400 3- 6.7 6.0 13.6 1450 1001.5 186 / n.a. 
PE 90/4 2, 4 400 3- 9.9 9.0 18.1 1450 1001.5 198 / n.a. 

2000-CB1 PE 110/4 5 400 3- 12.0 11.0 23.4 1450 1001.5 360 / 457 
PE 140/4 4 400 3- 15.2 14.0 27.8 1450 1001.5 360 / 457 
PE 160/4 3 400 3- 17.4 16.0 33.1 1450 10G2.5 375 / 471 

PE 185/4 2 400 3- 20.0 18.5 36.9 1450 1002.5 375 / 471 

PE 220/4 1 400 3- 23.7 22.0 42.5 1450 2x404 + 2x0.75 397 / 491 

PE 90/6 1, 2, 3 400 3- 10.1 9.0 20.9 980 1001.5 365 / 462 

201G-CB2 PE 90/6 5, 6 400 3- 10.1 9.0 20.9 980 1001.5 383 / 445 
PE 110/6 3 400 3- 12.2 11.0 23.8 980 1001.5 383 / 445 
PE 140/6 1 400 3- 15.4 14.0 29.4 980 1002.5 392 / 455 

P, = power at mains. Pi- power at motor shaft. "Without /with cooling jacket: includes 10 m cable. 

Data for alternative voltages available on request. 
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e 

Standard and Options 

Description Standard Option 

Mains voltage 400 V 3- 230, 500, 230/400, 400/695, 500/866 V 

Voltage tolerance ± 10% 

Motor efficiency Premium Eff. IE3 

Insulation class H 

Start -up Direct on line (DOLT, star -delta (YO) 

Approvals Ex / ATEX 

Mechanical seal (at medium side) SiC -SiC 

'Mechanical seal (at motor side) SiC -C 

0-rings NBR 

Cables S1BN8-F EMC 

Cable length (m) 10 20, 30, 40, 50 

Protective coating 2k Epoxy 120 pm 2k Epoxy 400 pm 

Provision for lifting hoist Lifting hoop 

Cooling Self -cooling (80C - 150E); Closed cooling (100G - 201G) 
by the medium (100G - 201.G) 

Installation Wet well Dry well or transportable 

Monitoring 

I Description Standard Option 

Motor Bi- metallic switch in windings X - 

(temperature) PTC thermistor in windings - X 

Seals Moisture sensor (DI) in oil chamber (80C - 150E) X 

(leakage) Moisture sensor (DI] in dry chamber (100G - 201G) X 

Moisture sensor (DII in connection chamber (100G - 201G) - X 

Materials 

I Description Material Option 

Motor housing Cast iron EN -GJL -250 

Volute Cast iron EN -GJL -250 

Impeller Cast iron EN -GJL -250 Stainless steel 1.4470 (AISI 329)* 

Bottom plate Cast iron EN -GJL -250 Stainless steel 1.4470 (AISI 329)* 

Motor shaft Stainless steel 1.4021 (AISI 420) 

Lifting hoop - Stainless steel 1.4401 (AISI 316) 

Fasteners Stainless steel 1.4401 (AISI 316) 

Selected models only. Contact ABS for details. 
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Accessories 

Description Size XFP Part no. 

Fixed installation - Pedestal* (cast iron EN -GJL -250) DN 80 80C - 81E 62320649 
wet well with ABS 90° cast bend (single guide rail) - DIN DN 100 100C - 100G 62320652 
Automatic Coupling flange connection DN 100 (high-head) 101G 62325019 
System DN 150 150E - 150G 62320655 

DN 200 200G D PT91211A 
DN 200 201G 62320658 

90° cast bend (single guide rail) - DN 80 (pipe 090 mm) 80C - 81E 62320650 
plug/clamp connection DN 100 (pipe 0109 mm) 100C - 100G 62320653 

DN 100 high head (0109 mm) 101G 62325020 
DN 100 (pipe 0115 mm) 100C - 100G 62320654 
DN 150 (pipe 0160 mm) 150E - 150G 62320656 

90° cast bend (twin guide rail) DN 80 80C - 81E 62325025 
- DIN flange connection DN 100 100C-101G 62325026 

DN 150 150E - 150G 62325027 
DN 200 200G & 201G 62325028 

Pedestal bracket fasteners 80C - 81E 62610632 
single guide rail version 100C - 101G 62610633 
(galvanised steel) 150E - 150G 62610635 

200G & 201G 62610883 
single guide rail version 80C - 81E 62610899 
(stainless steel) 100C - 101G 62610637 

150E - 150G 62610639 
200G & 201G 62610862 

twin guide rail version 80C - 81E 62615053 
(galvanised steel) 100C - 101G 6261.5054 

150E - 150G 62615055 
200G & 201G 62615056 

Pedestal base anchor bolts 80C - 101G 62610775 
single and twin guide rail 150E - 150G 62610784 
(galvanised steel) 200G & 201G 62610785 

Chain Kit (galvanized steel) 3m 80C - 201G 61265065 
including shackle 4m 61265093 

6m 61265069 
7m 61265096 

Chain Kit (stainless steel) 3m 80C - 201G 61265081 
including shackle 4m 61265099 

6m 61265085 
7m 61265102 

Fixed installation - Pump Support Kit (EN -GJL -250) 80C, 81C 61825023 
dry well, (horizontal) head and volute supports with 80C, 81C, 100C 61825033** 

fixing bolts and vibration damper 80E 61825029 
81E 61825038 
100C 61825024 
100E 61825030 
150E, 151E 61825031 
101G 61825036*** 
100G, 101G, 150G, 61825037 
200G, 201G 

(vertical) Ground Support Stand 80C, 81C 61355014 
80E & 81E 61355020 
100C 61355015 
100E 61355021 
150E, 151E 61355022 
101G 61355024 * ** 
100G, 101G, 150G, 61355023 
200G & 201G 

Adapter kit 
(required with support stand) 

80C 
100C 

62665347 * ** 
62665348 * ** 

Transportable Ground Support Stand 80C, 81C, 100C 61355016 
80E&81E 61355017 
100E 61355018 
150E, 151E 61355019 
101G 61355026 * ** 
100G, 101G, 150G, 61355025 
200G & 201G 

General Cathodic Protection (zinc anodes) 80C - 201G 13905000 

'Guide rail not included "Vortex version of pumps IVXI "' Contrablock version of pump (CBI 

SULZER 
Australia 
Tek +61 7 3710 5200 
Fax: +61 7 3279 1828 
www.absgroup.com 

Cardo.indd 4 

China 
Tek +86 21 6888 290D 
Fax: +86 21 5882 6708 
www.absgroup.cn 

Malaysia 
Tel: +60 3 5631 3118 
Fax: +60 3 5631 6122 
www.absgroup.com 

Singapore 
Tel: +65 6463 3933 
Fax: +65 6462 2122 
www.absgroup.com 
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Lend Lease 
Water Queensland: 39 Suscatand Street, Rocklea Qld 4106 

CERTIFICATE OF: 
(Please mark relevant check -box) 

* Work performed for: 

TESTING AND COMPLIANCE ( 
Issued in accordance with s159 of the Electrical Safety Regulation 2002 

0 TESTING AND SAFETY 
Issued in accordance with s15 of the Electrical Safety Regulation 2002 

* Name Queensland Urban 
Title Given name/s 

* Address Drumley Street 

Utilities 
Surname 

Electrical 
Installations } 

Electrical 
equipment 

Street 

Beaudesert 4285 
Suburb /town Postcode 

* Electrical installation /equipment tested (detailed list of all work done): 

- Varible speed drive to control 4kW submersible effluent recycle pump in metering tank 
at effluent discharge area, install Flow meter to effluent recycle pump discharge pipe, 
install cabling from chlorine dosing room to effluent pump switchboard for instruments. 

Cables were installed via existing conduits and pits, with a new trench installed for 
access to new pump Local Control Station and flow meter only. 

* Date of test 31 / 5 / 2013 * Electrical contractor licence number 66516 

Name on contractor licence Lend Lease Infrastructure Services Pty Ltd 

Electrical contractor phone number 07 3717 7217 

For electrical installations, this certifies that the electrical installation, to the extent it is 
affected by the electrical work, has been tested to ensure that it is electrically safe and is in 
accordance with the requirements of the wiring rules and any other standard applying under 
the Electrical Safety Regulation 2002 to the electrical installation. 

For electrical equipment, this certifies that the electrical equipment, to the extent it is affected 
by the electrical work, is electrically safe. 

Name Shane Holding 
Person who performed, or person who is responsible for work 

Signature 

* Indicates a mandatory field 

Date 31 / 5 / 2013 

V2.02-2008 
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QUU Beaudesert WWTP Effluent Recycling System - Commissioning Plan V0.1 

Page 1 of 2 

QUU 

BEAUDESERT WWTP 

EFFLUENT RECYCLING SYSTEM 

ELECTRICAL COMMISSIONING PLAN 

In Attendance 

Name Role During Commissioning Company 

kcom,A gyitm .. Ala CLrca%-0i l Crei -iu L r) c 4s-.ß ;,E 
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QUU Beaudesert WWTP Effluent Recycling System - Commissioning Plan V0.1 

Page 2 of 2 

:L INTRODUCTION 

Installation of effluent recycling pump and flow meter. 

2 EFFLUENT RECYCLIÑG SYSTEM COMMISSIONING 

2.1.1 Flow meter Commissioning 
Contractor Task Outcome 

UNLOCK, REMOVE TAG and CLOSE the Effluent Pump control fuse (F12) FT2 ON b 
Set values to litres per seconds. Determine flow pulse value to be used (1 pulse = 1kI) OK L] 

Complete Lend Lease ITPs OK t 

2.1.2 Pump Commissioning 
Contractor Task Outcome 

Switch the Manual /Off /Auto selector on isolator Into the OFF position. OK sir- 

UNLOCK, REMOVE TAG and CLOSE the Effluent Pump MCCB (301) OP 3Q1 ON OZ".--- 

For commissioning purposes Start effluent pump by keypad and ramp up to 25Hz OK it 
Verify correct direction of rotation OM( 
Complete Lend Lease ITPs OK' 

2.1.3 Complete commissioning and SAT 

Contractor Task Outcome 

Assist Re- Pump and QUU control systems engineer with commissioning of site. 

Assist Re -Pump and QUU control systems engineer with SAT 

Complete Lend Lease electrical ITP documentation. 

OKIa.'''. 

older 
OK 

3 POST COMMISSIONING 

3.1.1 Post Commissioning Activities 
Contractor Task Outcome 

Ensure all locks & tags have been removed from site. OK 

Advise the QUU Operator and inform him that you are leaving site and all equipment 

is operational. Ensure all rubbish is removed from site. 
Name: 

Time: 

Electrical Contractor's Supervisor 

Name. SOrkif`- 

Signature: 

",b -3t-,S1 13 

Re -Pump Commissioning Manager 

Name. Date: ....... 

Signature: 
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Endrens +Hauser iXJ 
People for Process Automation 

Flow Calibration with Adjustment 
40090700 -2942120 

3027003904 FCP -7.1.D 
Purchase order number Calibration rig 

AU-3004945126-10 / Endress+Hauser Flowtec AG 
Order N°/Manufacturer 

50W1 H-S50A 1 AK4ABAD 

39.26991/s 
Calibrated full scale 

Service interface 

(41 -100 %) 

Order code Calibrated output 

PROMAG 50 W DN 100 1.2382 
Transmitter /Sensor Calibration factor 

H100D220000 -6 
Serial N° Zero point 

30.2 °C 
Tag N° Water temperature 

Flow 
1%] 

4.1 

39.7 

39.7 
101.4 

Flow 
II /sl 

1.61 

15.6 

15.6 

39.8 

'o.r.: of rate 

* *Calculated value (4 -20 mA) 

Duration 

It1 

60.1 

60.1 

60.1 

60.1 

V target V meas. 0 o.r.' 

III 

96,401 

936.127 

937.254 
2390.71 

DI 

96.751 
936.226 

937.229 
2390.83 

1%1 

0.36 
0.01 

0.00 

0.01 

Outp.** 
ImAi 

4.66 
10.35 

10.36 

20.22 

Measured error % o.r. 
Tolerance limit: *0.5% o.r.* * Zero stability 

1.5- 

0.5 

o 

o 

-0.5- 

-t - 

0 

-1.5- 

o 10 20 30 40 SO 60 70 80 90 tool %I 

Flow 

For detailed data concerning output specifications of the unit under test, see Technical Information (TI), chapter Performance characteristics. 

Traceability to the national standard for all test Instruments used for the calibration Is guaranteed. 

Endress +Hauser Flowtec operates ISO /IEC 17025 accredited calibration facilities in Reinach (CH), Cernay (FR), Greenwood (USA), 
Aurangabad (IN) and Suzhou (CN). 

21/01/2013 
Date of calibration 

Page I / 1 

Balaji Kallepwar 
Operator 

Certified acc. to 
ISO 9001 
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Parameter Setting 
40093764 -2942120 

3027003904 
Purchase order number 

Endress +Hauser 
People for Process Automation 

PROMAG 50 W 
Transmitter /Sensor 

3004945126-10 / Endress+Hauser Flowtec AG DN100 
Order N° /Manufacturer Nominal diameter 

50W1 H-S50A 1 AK4ABAD - 
Order code Tag N° 

H100D220000 
Serial N° 

The below parameters are set according to your order. 

Please refer to the Operating Manual for any parameters not mentioned. 

Communication type HART 

Device software V2.04.00 

Device revision Dev.9 /DD.1 [ID 41 (hex)) 

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 
Current span 

Value 20 mA 

Time constant 
Failsafe mode 

21/01/2013 
Date 

Endress+Hauser Flowtec (India) Pvt. Ltd. 

M-171 -M-176, Walui M1DC 

Aurangabad - 431 136, India 

Page 1 / 2 

Volume flow 

4 -20 mA HART NAMUR 

1200 dm3 /min 
3s 
Minimum current 
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Endres +Hauser ! 
People for Process Automation 

Parameter Setting 
40093764 -2942120 

Pulse output l 

Assign pulse Volume flow 

Pulse value 10 dm3 

Pulse width 100 ms 

Output signal passive /positive 
Failsafe mode Fallback value 

21/01/2013 
Date 

Endress +Hauser Flowtec (India) Pvt. Ltd. 

M -171 - M -176, Walu( MIDC 
Aurangabad - 431 136, India 

Page 2 / 2 
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grAN(:), RE -PUMP AUSTRALIA Pressure Test Certificate 

Job No: P /02ô 

Date: 1 WN/3 
Customer: 

Housing (circle one): Stator / Oil / Volute Po{i piee, woi.Z 

This certificate indicates the static pressure tested after completion of successful overhaul. 

3s© 'ye(. 

I.Sm,i®) 

Pressure: 

Duration: 

RE -PUMP AUSTRALIA PTY LTD 
A.B.N. 20 109 927 844 A.C,N 109 927 844 
53 Jijaws St, Sumner Park 
Tel No (07) 3279 0466 Fax No (07) 3279 0633 
Email: safes a(.repump.com.au 
WEB: www.repump.com.au 

Assembled by: 

Tested by: 

Signed off by: 
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PTY LTD ABN:r88:13D.941 936 

Address: 
UNIT 2 / 143 GRANITE ST, 
GEEBUNG, QLD 4034 AUSTRALIA 

Postal address: 
PO BOX 444 
VIRGINIA BC QLD 4014 AUSTRALIA 

Phone: 07 3325 5213 Fax: 07 5498 6911 International: +61 7 3325 5213 
Web: www.altra9.com.au Email: info @altra9.com.au 

Structural Design Check Certificate 

Project Description : Effluent Recycling System at Beaudesert WWTP 
For : Urban Utilities (Qld) 

Drawing Number : 486/5/5 -0165- 050 to 056 
Our Reference : 13 -002 -J 

Scope of Certificate: 

Design Criteria: 
Wind Loads - Region B, terrain category 2 

Codes of Practice: 

AS 1170.1 2002 Structural Design Actions - Permanent, Imposed & Other Actions 
AS 1170.2 2002 Structural Design Actions - Wind Actions 
AS 4100 1998 Steel structures 
AS 3600 2001 Concrete structures 
AS 1664.2 1997 Aluminium Structures - Part 2: Allowable Stress Design 

"I hereby certify that the building work under consideration has been designed in 
accordance with the relevant Standard Codes and publications referred to herein and in 
accordance with the good engineering practice. On this basis, the building work completed in 
accordance with the above described plans and specifications and in accordance with the 
designed conditions of use identified herein will be structurally sound." 

Signed: Date: 29 /5/2013 

Arthur Thins R.P.E.Q. (3325) 
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800 -Test Inspection 
QW -ITP -881 - CABLE INSTALLATION CHECK SHEET - CONTROL 

Job No 3S0022 Contract I PO Number 
Job Name Beaudesert WWTP - Effluent Recycling System 
ITP Description 

9t.,rc1 4043 

Component Control cables 

Drawing Reference 
Drawing Reference 
Cable Schedule 
Technical Ref 

Item / Tag Number I Panel No 

Client Document Number 

" Do not energise equipment during this stage of checks. All equipment Is to be correctly tagged and Isolated. 
Do not begin any testing until the surrounding area Is safe to work and appropriate Job Safety Analysis' or equivalent have been consulted. 

Cable checks: Each of the below tests are to be completed on the cables included In this teat sheet. 

A Cable glands appropriate size, with shrouds and lock nuts tight. 

B Cable Installed correctly, supported and protected from damage. 

C Cable numbers fitted and correct as per cable schedule. 

D All terminations completed and tested as per the termination drawing. 

E Cable schedule and termination drawing updated when required. 

Note. 
Resistance test each earth conductor to earth (Maximum reading of 0.50 allowed). 
DO NOT INSULATION RESISTANCE TEST THE CONTROL CABLESII 

Cable Check passes? (1) ß Value? Completed? 

Yes (1) No () Cable Number A B C D E Continuity 

3CC1 t..--- 1/ 4.--- 1/ tiA 

31C1 t.-- Ai 4 

31C2 t,- 1.- 1-` + M%k 

Tests have been carried out in accordance with ASINZS 3000:2007 and ASINZS 3012 

Authorised Person Comments & Notes: 

Tested By: (Authorised Person) 

(Name) 

(Sign) 

bate 3 i / s"/ 13 

Witnessed By: (Client If applicable) 

(Name) 

(Sign) 

Date / / 
NOTE: Ensure relevant Items or comments are resented on the Nit List (SF5OO) 

Version 3 
Page 1 of 

Uncontrolled when Printed 
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800 - Test Inspection 
OW-ITP-848 - FIELD DEVICE INSPECTION 

Job No 
Job Name 
ITP Description 

Component 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

3S0022 Contract / PO Number 
Beaudesert VdWTP - Effluent Recycling System 

SNNR c j?t,,,V 04.3 

E &H Flow meter Item 1 Tag Number 1 Panel No FE- 0674 -001 

Client Document Number 

ITEM DESCRIPTION COMMENT ACCEPT 

1.1 Check that device Is correct type. 

1.2 Check that device la undamaged and securely mounted. 

1.3 Check device Is labeled correctly. 

1.4 Check device operates correctly. 

1.5 Check device Is Installed in correct location. 

1.6 Check that device signal to control system Is correct. 

Testing Officer Comments & Notes: 

Tested By: (Authorised Person) Witnessed By: (Client it applicable) 

(Name) Shane Hotdin (Name) 

(Sign) !' (Sign) 

Date '1i/ S--/-r. Date / / 
NOTE Ensure reforma tema or comments aro morded on the Htttfal (5F500) 

Version I 0W- -ITP -848 - Field Device Inspection Fons 
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800 - Test Inspection 
QW-ITP -882 - CABLE INSTALLATION CHECK SHEET - POWER 

Job No 350022 Contract! PO Number 
Job Name Beaudesert WVVTP - Effluent Recycling System 
ITP Description 

SNNR t,+Ù 04.1 

Component Pump cable 

Drawing Reference 
Drawing Reference 
Cable Schedule 
Technical Ref 

Item / Tag Number / Panel No 

Client Document Number 

Do not energise equipment during this stage of checks. All equipment is to be correctly tagged and isolated. 
Do not begin any testing until the surrounding area Is safe to work and appropriate Job Safety Analysis' or equivalent have been consulted. 

Cable checks: Each of the below tests are to be completed on the cables included in this test sheet. 

A Cable glands appropriate size, with shrouds and lock nuts light. 

B Cable installed correctly, supported and protected from damage. 

C Cable numbers fitted and correct as per cable schedule. 

D All terminations completed and tested as per the termination drawing. 

E Cable schedule and termination drawing updated when required. 

Note: 
Insulation Resistance test the cables Core Core and Core - Earth at 500V (Minimum reading roomy 25MO allowed). 
Resistance test each earth conductor to earth (Maximum reading of 0.58 allowed). 

Cable Check passes? (1) Insulation Resistance Reading Recorded? (Mill O Value? Complete? 

Yea 
(I) 

No 
(I) Cable Number A B C D E R-B R B-W R -E W-E 8E Neutral 

Earth 
Continuity 

3PC1 1/ 1/ V I/ 1/ ) ) 24x..1 ) :, 72.04, >4,,::. >2- °-- ' t/ 

Insulation Tester Equipment No 

Multimeter Equipment No 

Authorised Person Comments 8 Notes: 

Tested By: (Authorised Person) Witnessed By: (Client uappaeable) 

(Name) Sh e H !ding (Name) 

(Sign) ! (Sign) 

Date '.l f f3 Date I I 
NOTE Ensure relevant items or comments are recorded on the Hit Usi (SA500) 

Version 4 

Page 1 of 1 

Uncontrolled when Printed 
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800 - Test Inspection 
QWITP -828 AUXILIARY CIRCUITS 

Job No 3S0022 Contract / PO Number SNNR v 04:3 
Job Name Beaudesert VVVVTP - Effluent Recycling System 
ITP Description 

Component Effluent Pump Switchboard Item I Tag Number I Panel No 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

CIRCUIT TESTS: 
Tests to be carried out In respect to clause 8.3.1 AS/NZS 3439.1 2002 

Client Document Number 

The total operation, control and indication of the auxiliary circuits is satisfactory as per the following Drawings. 

DRAWING No SHEET No DRAWING REV MAUPED- 
DRAWING No SHEET No DRAWING REV ¡BARKED UP 

486/5/5/0165-001 1 Rev 0 LJ Rev El 
486/5/5/0165 -002 2 Rev 0 Rev El 
486/5/5/0165 -003 3 Rev 0 

1 
ti7 
,/ 

Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev : Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

Rev Rev 

FEST EQUIPMENT 

- Current Injection Test Set 

- Multimeter 

- Current Clamp 

Testing Officer Comments & Notes: 

Equip. No. 

Equip. No. 

Equip. No. 

Tested By: (Testing Officer) Witnessed By: (Client n applicable) 

(Name) She e I g (Name) 

(Sign) 

Date 31 /S--/i Date I I 
NOTE: Ensure relevant Items or comments are recorded on the NR Uet (SF300) 

Version 2 OI1p -629 Auxiliary Moues Form 
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Lend Lease's infrastructure services 
QW -ITP -3055 - Electric Motor Precommissioning Test 
3000 - Electrical Management Lend Lease 

Job No 3S0022 Contract! PO Number 
Job Name Beaudesert VWVTP - Effluent Recycling System 
ITP Description 

SNNR e1)uu 043 

Component Effluent recycle pump Item / Tag Number / Panel No PUS -0874 -001 

Client Document Number 

Applicable Standards 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

Motor Description: Effluent recycle pump 

Check/Record Nameplate Details: 

Manufacturer Sulzer Frequency 50 

Voltage 400 RPM 1464 
kW Rating 4 Insulation 
Full I,oad Current 8.4 Classification (IP Rating) IP68 
Power Factor 0.76 Frame Size 

Installation Checks: 
Check No. Description Accept? 

1 Inspect motor for mechanical damage. I/ 
2 Check motor for mechanical alignment. 1/ 
3 Overall appearance of motor and associated equipment satisfactory. V 
4 Motor anchor bolts complete and tight. Le-I' 
5 Check motor for fluidleaks/evels. AMA 
8 Check motor earthing correct es per design. 1/- 
7 Check motor for free rotation. Aíß 
8 Check bearing lubrication. Ñ4 
9 Check motor fanassembiy(ies). ,JA 
10 Inspect motor termination box. Al A 
11 Inspect motor cable terminations. 1 
12 Verify motor cable phasing correct as per design. tom^' 

13 Inspect motor RTD connections, 
14 Verfy correct measurement of temperature by motor RTD devices, Le 
15 Inspect motor RTD termination box. WA 

4$tÿ 16 Inspect motor heater terminations 
17 Verify correct operation of motor heater elements. 

Electrical Tests: 
Insulation Resistance: 

Test Voltage (V) Duration (minutes) Resistance (Q) 
tD Windings to (Frame + Earth) í+a6:4. 
0 Windings to (Cable Frame + Earth) 
Heater to (Frame + Earth + m Windings) 
Temperature Detector to (Frame + Earth + 43 Windings) 

Winding Resistance: 

Motor winding vector group: 

Test Current (A) Resistance (f)) 
AO to BO 
BO to CO 
CO to AO 

Phase rotation (uncoupled from load viewed from non -drive -end: 

Motor control operation checked from both local and remote. 

Motor emergency stop operation checked. 

Thermography required? 

Testing Officer Comments & Notes: 

Tested By: 

(Name) 

(Sign) 

Date 

(Authorised Person) 

Shane Holdl 

Witnessed By: (Client it applicable) 

(Name) 

(Sign) 

1( 1,y ì1 , Date / ' / 
NOTE Ensuis Meant Items arCOnenerRs ers recorded on the Hit List (SF-1100) 

IP -TS -3055 Version 00 
As at 27th August 2012 

Uncontrolled Men Printed 
Pagel of 
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800 - Test Inspection 
QW -ITP -837 - CABLE TRENCHING 

Job No 3S0022 Contract /PO Number SNNR ÇUu 04.3 
Job Name Beaudesert WWP - Effluent Recycling System 
ITP Description 

Component 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

Trench to flow meter & pump outlet. Item / Tag Number / Panel No 

Client Document Number 

ITEM DESCRIPTION ACCEPT 

1.1 Alignment 

1.2 Width t/ 
1.3 Depth I/" 
1.4 Backfill & Compacting , I/ 
1.5 Warning Tape 

1.8 Protective Slab 4r 11 

1.7 Markers 

1.8 Surface Reinstatement 1.-'--- 

1.9 Buried Cable Route Records / Drawings Updated J4 

Testing Officer Comments & Notes: 

Tested By: (Authorised Person) Witnessed By: (Client It applicable) 

(Name) Shane Holdin (Name) 

(Sign) (Sign) 

Date S Date / / 
NOTE: Ensure relevant items or comments ere recorded on the Hit List (SF-500) 

Version 1 QITP -837 -Cable Trenching Form 
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Lend Lease's infrastructure services business 
IP -TS -3057 - Variable Speed Setting and Functionality 
3000 - Electrical Management Lend Lease 

Job No 3S0022 Contract I PO Number 
Job Name Beaudesert WWTP- Effluent Recycling System 
ITP Description 

SNNR Qut,.) Q(63 

Component VSD 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

VSD make and model: 
VSD Power rating: 
VSD Voltage rating: 

Danfoss FC202P4K0 
4kW 

415Volts 

Item / Tag Number 1 Panel No Danfoss FC202P4K0 

Client Document Number 

VSD TESTING 

TEST SEQUENCE DESCRIPTION RESULT COMMENT 

Visual Inspection of drive. 

Verify all terminations into the drive. 
Verify the polarity of the speed reference. 

Check power cabling end ground. 

Verify that supply voltage compatible with the supply voltage 

Energise drive with no load. 

Verify VSD inputs 
Verify motor starts correctly. 
Check cooling fans operate 

Verify manual speed adjustment, i.e. drive ramps up and down. 

Correct communication cards fitted 

Testing Officer Commenta & Notes: 

Tested By: (Authorised Person) 

(Name) Shane Holdfn 

(Sign) 

Date 3( I 5- /,/ 

Witnessed By: (Client If applicable) 

(Name) 

(Sign) 

Date / / 
NOTE: Ensure relevara Items or comments are recorded on the HIS List (SF1100) 

IP- T$.3057 Version 00 
As at 27th August 2012 

Uncontrolled When Panted 
Page 1 of 1 
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10 11 12 13 14 15 16 

QUEEN.SLAND 

rban Utilities 
BEAUDESERT WASTE WATER TREATMENT PLANT 

SNNR EFFLUENT RECYCLING SYSTEM 

Lend Lease 

Lend Lease 
Infrastructure Services 
Water Queensland 
ABN 87 081 540 847 
w,w.lendlease.com 

PROJECT DRAWING INDEX 
DRAWING No. REV DRAWING TITLE 

486/5/5/0165 -000 A PROJECT COVER SHEET AND DRAWING INDEX 

486/5/5/0165 -001 A EFFLUENT RECYCLE PUMP POWER AND CONTROL CIRCUIT 

486/5/5/0165 -002 A EFFLUENT RECYCLE PUMP FLOWMETER AND CLOSED LOOP PID SPEED CONTROL FEEDBACK LOOPS 

486/5/5/0165 -003 A EFFLUENT RECYCLE PUMP VSD COMPARTMENT MOUNTING PLATE EQUIPMENT LAYOUT 

486/5/5/0165 -004 - SPARE 

486/5/5/0165 -005 - SPARE 

486/5/5/0165 -006 - SPARE 

486/5/5/0165 -007 - SPARE 

486/5/5/0165 -008 - SPARE 

486/5/5/0165 -009 - SPARE 

486/5/5/0165 -010 - SPARE 
I 

A 07/13 AS CONSTRUCTED JHD OC DRAFTED JHD J. DALZIEL - 04/13 

OUEENSLAND 

Urban Utilities 
A DIVISION OF THE nenANE CUT COUNCIL 

SITE 

BEAUDESERT WASTE WATER 
TREATMENT PLANT 
SNNR EFFLUENT RECYCLING SYSTEM 

O 04/13 ISSUED FOR CONSTRUCTION JHD DD DRAFTING CHECK JCS DESIGN R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER DATE 

P1 12/12 PRELIMINARY DRAWING - FOR CUSTOMER REVIEW JHD CAD FILE 486550165000 D. DAYMOND 5505 04/13 

No DATE AMENDMENT DRN APO. B.C.C. FILE No. DESIGN CHECK R.P.E.O. No. DATE CLIENT DELEGATE DATE 

2 3 4 I 5 I 
6 7 8 10 11 

TITLE 
PROJECT COVER SHEET AND 
DRAWING INDEX 

12 I 

Sheet 00 
AS CONSTRUCTED 
SHEET No. 00 

Queensland Urban Utilities DRAWING No. 

486/5/5/0165 -000 
AMEND. 

A 
C:1DetalpAnDyilelUgrelDrawlrpslEEM1CMRecycle PUrtOM8655016.AWAS'p lastSema byJOM.Da1z/Non Thursday. < July 21133:11A2RA 

13 I 14 _I 15 I 16 

ST57 Beaudesert STP STP - SNNR Effluent Recycling System - OM Manual

Q-Pulse Id TMS1341 Active 29/07/2015 Page 289 of 300



2 I 3 

EXISTING EFFLUENT PUMP 

SWITCHBOARD BUS COMB 

V V V 

301 

B 

**".'C16A MCB 

Lend Lease 
Infrastructure Services 
Water Queensland 
ABN 87 081 540 847 Lend Lease wA v.lendlease.com 

A 07/13 AS CONSTRUCTED JHD SOC 

O 04/13 ISSUED FOR CONSTRUCTION JHD DD 

P1 12/12 PRELIMINARY DRAWING - FOR CUSTOMER REVIEW JHD 

No DATE AMENDMENT D APO. 

2 I 3 

I 4 I I 6 I 7 9 I 10 12 13 I 14 I 15 I 16 

3LI 

EFFLUENT RECYCLE PUMP 
VSD COMPARTMENT 

3U1 

362 

363 

I 302 

i 

C2A KB 
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IA 
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1 1 
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on 
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CHANNEL SIGNAL SPLITTER IN HYPO 
DOSING ROOM JUNCTION BOX.. 

RECYCLE PUMP FLOW' FEEDBACK SIGNAL 

FOR PID CONTROL FROM NEW SIGNAL 

SPLITTER INS IN EFFLUENT PUMP MCC. 

EXISTING ELPRO 5000 RTU 

RTU 
PUMP 
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714 

106Ì01D7 

PSM 

13 

3K1 
14 715 

OkH7 

3L1A 

3x2 Bk. Brown 362 707 o 
302 Green/Yellow 

0 DI13 M13 
3 

Grey 302 108 

I 6 

3X2 Black 

D PE M-D 
4 

Black 3X2 

IA 
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VENT FAN 
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352 
3L1B 

PUMP SEAL MONITOR 

I1 

o 

O 
1s 

RTU 12VDC 

30 I- tOuF 63V electrolytic 

3K1 

FAN1 
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VSD COMPARTMENT 
COOLING FAN 

24VDC PUMP 
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NO 0166 
NC 
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1 1 

-------------------------------------------------J 

RTU 
PUMP VSO 

D INPUT I NEALTHY 

RTU 
PUMP S 

D INPUT I FAILURE 
EAL 

Proprietarryy ABS A Core 
5t10merslble Poop Cable 

WO 

PUS -0674 -001 
EFFLUENT 
RECYCLE 
PUMP 
4.0kW 
8.4A 
400V 50Hí 

MOTOR THERMAL - - --.1 PROTECTION 
1n SNITCH IKLIXONI 
LI J 

- MOISTURE IN 00. PROBE 

EFFLUENT RECYCLE PUMP EQUIPMENT LIST 

ITEM 

DESIGNATION 
CITY DESCRIPTION PART NUMBER BRAND 

3C1 1 10uF 63V AXIAL ELECTROLYTIC CAPACITOR 707 -6398 RS COMPONENTS 

3K1 
RELAY 2 POLE C/O 24VDC 5532007424VDC FINDER 

1 RELAY BASE 9402 FINDER 

301 1 MCB 3 POLE 16A C CURVE 6kA NT316C HAGER 

302 1 MCB 1 POLE 2A C CURVE 6kA NT102C HAGER 

303/351 1 ISOLATING SWITCH 3 POLE 25A + AUX & M /0 /A 
SELECTOR 

KG20A K302AU012226CL KRAUS & NAIMER 

3R1 1 POTENTIOMETER 5K LIN D7P -POTS SPRECHER & SCHUH 

352 1 VENT FAN THERMOSTAT KTS01141 COSMOTEC 

3S3 1 FLOAT SWITCH 75mm K3M KELCO 

3U1 
1 VARIABLE SPEED DRIVE FC202 -P4K0 DANFOSS 

1 VSD GENERAL PURPOSE I/O OPTION CARD MCB 101 DANFOSS 

3X1 

14 TERMINALS 2.5mm PIT2.5 (3209510) PHOENIX CONTACT 

1 TERMINAL END COVER D -ST2.5 (3030417) PHOENIX CONTACT 

2 TERMINAL END BRACKET CLIPFIX 35 -5 (3022276) PHOENIX CONTACT 

1 TERMINAL GROUP MARKER CARRIER KLM 2 (0807575) PHOENIX CONTACT 

3X2 

6 TERMINALS 2.5mm PIT2.5 (3209510) PHOENIX CONTACT 

1 TERMINAL END COVER D -ST2.5 (3030417) PHOENIX CONTACT 

2 TERMINAL END BRACKET CLIPFIX 35 -5 (3022276) PHOENIX CONTACT 

1 TERMINAL GROUP MARKER CARRIER KLM 2 (0807575) PHOENIX CONTACT 

3X3 

1 DECONTACTOR SOCKET OUTLET DN9C 6P +E 1914061 MARECHAL 

1 DECONTACTOR INLET DN9C 6P +E 1918061 MARECHAL 

1 DECONTACTOR OUTLET BOX 873A053 MARECHAL 

1 DECONTACTOR INLET HANDLE 191A013 MARECHAL 

FAN1 
1 FILTER FAN 110m 1/h AIR IN 230V FPF13KPR230BE110 IPD 

1 IP55 STAINLESS FAN COVER SSC -13 IPD 
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VENT 
1 OUTLET GRILL FILTER FPF13KRG -100 PD 

1 IP55 STAINLESS FAN COVER SSC -13 IPD 
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FE- 0674 -001 1 FLOWMETER SENSOR DN100 24VDC 
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1 FUSE TERMINAL LEVER ACTION 5x2Omm PIT4 -HESI (3211861) PHOENIX CONTACT 

1 FUSE 5x2Omm 2A 563 -609 RS COMPONENTS 

FT2 
1 FUSE TERMINAL LEVER ACTION 5x2Omm PIT4 -HESI (3211861) PHOENIX CONTACT 

1 FUSE 5x2Omm 2A 563 -609 RS COMPONENTS 
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BEAUDESERT WWTP 
EFFLUENT RECYCLING 

SYSTEM 

AS CONSTRUCTED 

LOCALITY PLAN 
1:5000 

0 50 100 200 300 

Full Size 1:5000 ; Half Reduction 1:10000 
SCALE (m) 

LEGEND 

PROPOSED WATER MAIN 

FUTURE WATER MAIN (APPROVED) 

VALVE TO REMAIN CLOSED PENDING 
CLEARANCE OF NEW WATER MAIN 

PROPOSED NON DRINKING WATER MAIN 

EXISTING NON DRINKING WATER MAIN 

EXISTING WATER MAIN 

WATER MAIN TO BE ABANDONED 

EXISTING TRUNK WATER MAIN 

EXISTING SEWERAGE 

EXISTING SEWER RISING MAIN 

EXISTING STORMWATER 

EXISTING ELECTRICITY 

EXISTING GAS 

EXISTING TELECOMMUNICATION 

EXISTING OIL 
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EXISTING BACK OF KERB 

EXISTING EDGE OF BITUMEN 

EXISTING FENCE LINE 

EXISTING RAILWAY 

PROPOSED FIRE HYDRANT 

PROPOSED VALVE 
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PROPOSED DEADEND 

PROPOSED CONNECTOR 

PROPOSED TEST POINT 

PROPOSED REDUCER 

THRUST /ANCHOR BLOCK 

STORMWATER GULLY 

PIT (TELSTRA/ELEC) 

p- DRAWING SCHEDULE 
DRAWING No TITLE/DESCRIPTION 
486/5/5-0165-050 LOCALITY PLAN AND DRAWING SCHEDULE 
486/5/5-0165-051 PROPOSED WORKS SITE PLAN 
486/5/5-0165-052 DETENTION TANK- PLAN 
486/5/5-0165-053 DETENTION TANK- SECTION 
486 /5/5-0165-054 DOSING CHAMBER - PLAN AND SECTIONS 
486/5/5-0165-055 SCREEN CHAMBER - PLAN AND SECTIONS 
486/5/5- 0165 -056 PROPOSED WORKS LONGITUDINAL SECTION 

I 

ABBREVIATIONS 

AC - ASBESTOS CEMENT 
CICL - CAST IRON CEMENT LINED 
CISL - CAST IRON SPUN LINED 
CR - CONCRETE REINFORCED 
CTS - CUT TO SUIT 
CUR - CONCRETE UN- REINFORCED 
DF - DOUBLE FLANGE 
DI - DUCTILE IRON 
DICL - DUCTILE IRON CEMENT LINED 
DS - DOUBLE SOCKET 
SGW - SALT GLAZED WARE 
EW - EARTHENWARE 
FH - FIRE HYDRANT 
F &S - FLANGE & SOCKET 

FH 

X 

1-1 

X 

F &SP - FLANGE & SPIGOT 
mPVC - MODIFIED POLYVINYL CHLORIDE 
MSBW - MILD STEEL BUTT WELD 
MSCL - MILD STEEL CEMENT LINED 
NDW - NON DRINKING WATER 
oPVC - ORIENTED PLASTICISED POLYVINYL 
CHLORIDE 
PE - POLYETHYLENE 
P&F - PLAIN & FLANGED 
RTS - ROTATE TO SUIT 
SC - STOP COCKPNATER METER 
S &P - SOCKET & PLAIN 
S&SP - SOCKET & SPIGOT 
uPVC - UNPLASTICISED POLYVINYL CHLORIDE 
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AS CONSTRUCTED DETAILS 
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AS CONSTRUCTED 
0 2.5 5 10 15 

FAA Size 1:250 ; Half Reduction 1:500 
SCALE (m) 

SITE PLAN 
SCALE 1:250 FULL SIZE Al SHEET 

FINAL 
SETTLEMENT 

TANK 

BIOFILTER No.2 
TANK 

FINAL 
SETTLEMENT 

TANK 

MATERIAL 
ZONE 

ROAD SURFACE VERGE d TRACK 

ROAD SURFACE TO MATCH SURFACE 
LAYER EXISTING COURSE 

TO MATCH 
EXISTING ROAD ROAD 
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ROAD OWNERS 
REQUIREMENTS 

TRENCH FILL TRENCH FILL 
TO ROAD TO ROAD 
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REQUIREMENTS REQUIREMENTS TRENCH 
FILL 

OR OR 

INORGANIC FILL INORGANIC FILL 
MATERIAL WITH MATERIAL WITH 

75 MAXIMUM 75 MAXIMUM 
STONE SIZE STONE SIZE 

EMBEDMENT MATERIAL IN OVERLAY 
ACCORDANCE WITH DESIGN Z DRAWINGS AND WATER w SIDE 

AGENCY REQUIREMENTS p SUPPORT 
(SEE NOTE 4) m 

BEDDING MAYBE OMITTED w BEDDING 
IF TRENCH BASE IS 

GRANULAR SAND OR 
OVER GRAVEL OF SUITABLE 

GRADING EXCAVATION 

VEHICULAR LOADING 

ZONE MATERIAL 

TOPSOIL ORIGINAL OR 
OR IMPORTED MATERIAL 

PAVEMENT TO MATCH EXISTING 

INORGANIC FILL 
TRENCH MATERIAL WITH 75 
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ACCORDANCE WITH DESIGN 
w SIDE DRAWINGS AND WATER 
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(SEE NOTE 4) 

BEDDING MAY BE OMITTED BEDDING 
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LC 

MARKER TAPE 

GEOTEXTILE 
(SEE NOTE 5) 

NOTES: 
1. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE NOTED 

2. SPECIFY BEDDING TO SUIT THE CONDITIONS IF THE TRENCH 

FLOOR HAS: 

- IRREGULAR OUTCROPS OF ROCK 

- AHBP OF <50 kPa (REFER WSA SEW -1200) OR 1 

- BEEN DISTURBED BY UNCONTROLLED GROUND WATER 

3. COMPACT AND EVENLY GRADE FINISHED TRENCH FLOOR I 

4. EMBEDMENT, TRENCH FILL AND COMPACTION TO MEET THE ' 

REQUIREMENT OF DESIGN DRAWINGS AND WSA 02 PART 3 

5. USE GEOTEXTILE FILTER FABRIC WHERE SPECIFIED 

6. SIDES OF EXCAVATION TO BE KEPT VERTICAL TO AT LEAST 150 

ABOVE THE PIPE 

LC 

MARKER TAPE 

HAUNCH SUPPORT 
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FOOTPATHS, SEALED 900 
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UNSEALED ROADS 1200 
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CLEARANCE 
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4150 100 
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>450 -4900 300 

>900.41500 350 

TRENCH WIDTH TO BE SUFFICIENT 
TO SAFELY LAY PIPE AND COMPACT 
THE SIDE SUPPORT ZONE 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE AS CONSTRUCTED" DETAILS 
SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE 

RECORD OF THE WORKS. 
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Fu0 Size 1:10 ; Half Reduction 1:20 
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AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE AS CONSTRUCTED" DETAILS 
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S/S PUMP GUIDE RAIL 
SUPPORT BRACKET 

R.L46.39 

NEW SUBMERSIBLE PUMP 

T.W.L 
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SECTION 
SCALE 1:10 FULL SIZE Al SHEET 
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M12 316 S/S CHEMICAL ANCHORS 
INTO EXISTING CONCRETE 
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AS CONSTRUCTED 
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Full Size 1:10 ; Half Reduction 1:20 
SCALE (mm) 
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10mm THK 316 
S/S WEIR PLATE 

4 

291.25 291.25 29125 291.25 52.5 

WEIR PLATE DETAIL 

SECTION 
SCALE 1:10 FULL SIZE Al SHEET 

1710 

FUNDING RAFTED S.WILKINSON D.DAKIN 12.01.13 

PIPEWORK SCHEDULE 
ITEM DESCRIPTION I MAIL DN QTY 

P1 FUFL PIPE x 950mm DI 100 1 

P2 FUFL 90° BEND - 
DI 100 4 

P3 FUFL PIPE x 650mm I DI 100 1 

P4 FUFL PIPE x 600mm DI 100 1 

P5 FUFL PIPE x 615mm J DI 100 1 

P6 STUB FLANGE VNTH BACKING RING j PE 125-100 1 

NOTE: PIPEVVORK NOMINAL TO AS.2280 
FLANGES TO AS.4087 PN16 
COATING INTERNAL: CALCIUM ALUMINATE CEMENT MORTAR (SULPHATE RESISTANT) 
COATING EXTERNAL FUSION COATED POLYMERIC 

VALVE SCHEDULE 
ITEM DESCRIPTION I MATL DN QTY 

V1 FUFL RESILIANT SEATED SLUICE VALVE WITH HANDWHEEL DI 100 1 

V2 NON -RETURN CHECK VALVE I DI 100 1 

V3 DIAPHRAGM VALVE I - 100 3 

FM1 ELECTROMAGNETIC FLOWMETER IP68 WITH LOCAL DISPLAY - 100 1 

NOTE: SLU CE VALVE TO CLOSE CLOCKWISE 
COATING EXTERNAL: FBE COATED 

PUMP SCHEDULE 
ITEM DESCRIPTION QTY 

PU1 SULZER SUBMERSIBLE PUMP XFP100E- CBI.5- PE40/4- D05"10 

MATERIAL SCHEDULE 
ITEM DESCRIPTION I LENGTH MAT'L QTY REF /REMARKS 

1250x10mm THK PLATE 1270 316 S/S AS SHOWN 

FASTENER SCHEDULE 
ITEM DESCRIPTION MATL QTY 

F1 FASTENERS TO SUIT DN100 TABLE D ASSEMBLY 
M16x75mm HEX HEAD BOLT x 4 I 

M16 FLAT WASHERS x 8 

I M16 NUTS x 8 

316 S/S 18 

F2 FASTENERS TO SUIT DN100 TABLE E ASSEMBLY 
M16x75mm HEX HEAD BOLT x 8 

M16 FLAT WASHERS x 16 
M16 NUTS x 8 

316 S/S 1 

F3 FASTENERS TO SUIT DN125 TABLE D ASSEMBLY 
M16x75mm HEX HEAD BOLT x 8 
M16 FLAT WASHERS x 16 

M16 NUTS x 8 

316 S/S 1 

F4 M12 CHEMICAL ANCHOR x150mm x 1 I 

M12 FLAT WASHER x 1 

M12 NUT x 1 
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