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1. PROPRIETARY EQUIPMENT MANUALS 

1.1 Alldos M222-150D Series Dosing Pumps 

1.2 Alldos Pressure Loading Valve 525 Series 

1.3 Alldos Pressure Relief Valve 525 Series 

1.4 Accudraw Calibration Cylinder 

1.5 Alldos Pulsation Dampener 517 Series 

1.6 Prochem Pressure Gauge 

1.7 E&H Cerabar PMP71 Pressure Transmitter 

1.8 E&H Liquiphant M FTL50 Level Switch 

1.9 Kobald Rotameter KSM Series 

1.10 RS Components Visual Flow Indicator Model 192-244 

1.11 Maric Flow control Valve 

1.12 Alldos Static Mixer 

1.13 Multirode Level Equipment 

1.14 Swagelok Tube Fittings 

1.15 Georg Fischer Type 546 Ball Valve 

1.16 Burkert Type 1062 Electrical position Feedback 

1.17 Burkert 2030 Series Actutated Diaphragm Valve 

1.18 Burkert 2031 Series Actutated Diaphragm Valve 

1.19 Alldos Non-Return Injection Valve 522 Series 

1.20 Praher Non-Return Check Valve 

1.21 Prochem Ball Valves 

1.22 Prochem Stainless Steel Fittings & Components 

1.23 Valveco Knife Gate Valve 

1.24 Red Lion Model CUB5P – Miniature Electronic 5-Digit Process Meter 

1.25 Grundfos Unilift AP50B.50.11.A1.V Submersible Pump 

1.26 Jarrett (Advansa) Model F12643 300kg Backsaver Davit Crane 

1.27 Safety Shower/Eyewash Basin 

1.28 Sika Sikagard-62 Solvent Free Epoxy Coating 

1.29 Sika Sikagard-720 EpoCem 

1.30 Sika Sikagard Bund Lining System 
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DDI model 222  
DDI 60-10
DDI 150-4 
Installation and Operating Instructions

Read this manual completely and keep it!
Subject to change.
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Denmark
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK-8850  Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45-87 50 51 51 
E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

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

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

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

Belorussia
Представительство ГРУНДФОС в Минске
220090 Минск ул.Олешева 14 
Телефон: (8632) 62-40-49
Факс: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil
GRUNDFOS do Brasil Ltda.
Rua Tomazina 106
CEP 83325 - 040
Pinhais - PR
Phone: +55-41 668 3555
Telefax: +55-41 668 3554

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

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

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
22 Floor, Xin Hua Lian Building
755-775 Huai Hai Rd, (M)
Shanghai 200020
PRC
Phone: +86-512-67 61 11 80
Telefax: +86-512-67 61 81 67

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Čapkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

Estonia
GRUNDFOS Pumps Eesti OÜ
Peterburi tee 44
11415 Tallinn
Tel: + 372 606 1690
Fax: + 372 606 1691

Finland
OY GRUNDFOS Pumput AB 
Mestarintie 11 
Piispankylä
FIN-01730 Vantaa (Helsinki) 
Phone: +358-9 878 9150 
Telefax: +358-9 878 91550

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

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

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

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

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

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

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

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

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

Japan
GRUNDFOS Pumps K.K.
1-2-3, Shin Miyakoda
Hamamatsu City
Shizuoka pref. 431-21
Phone: +81-53-428 4760
Telefax: +81-53-484 1014

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

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

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

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

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

Netherlands
GRUNDFOS Nederland B.V. 
Postbus 104 
NL-1380 AC Weesp 
Tel.: +31-294-492 211 
Telefax: +31-294-492244/492299 

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

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

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Phone: (+48-61) 650 13 00
Telefax: (+48-61) 650 13 50
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Portugal
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Telefax: +351-21-440 76 90

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

Russia
ООО Грундфос
Россия, 109544 Москва, Школьная 39
Тел. (+7) 095 737 30 00,  564 88 00
Факс (+7) 095 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

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

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

Slovenia
GRUNDFOS PUMPEN VERTRIEB Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

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

Sweden
GRUNDFOS AB 
Lunnagårdsgatan 6 
431 90 Mölndal 
Tel.: +46-0771-32 23 00 
Telefax: +46-31 331 94 60 

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

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

Thailand
GRUNDFOS (Thailand) Ltd. 
947/168 Moo 12, Bangna-Trad Rd., K.M. 3,
Bangna, Phrakanong
Bangkok 10260 
Phone: +66-2-744 1785 ... 91
Telefax: +66-2-744 1775 ... 6

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

Ukraine
ТОВ ГРУНДФОС Украина
ул. Владимирская, 71, оф. 45
г. Киев, 01033, Украина,
Тел. +380 44 289 4050
Факс +380 44 289 4139

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

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

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

Usbekistan
Представительство ГРУНДФОС в Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 30.06.2006
V4.0 / 1.35 3
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Type key 
Cannot be used for pump configuration.

Example: DDI 150 -4 AR -PP /E /G -S -3 1 B2 B2 F

Type range DDI...

Maximum flow [l/h]

Maximum pressure [bar]

Code Mains plug
X No plug
F EU (Schuko)
B USA, Canada
I Australia, New Zealand, 

Taiwan
E Switzerland

Control variant Code
Standard AR
AR with flow monitor AF
AR with Profibus AP
AR with flow monitor APF
and Profibus

Code Connection, 
suction/discharge

4 Tube 6/9 mm
6 Tube 9/12 mm
S Tube 0.375" / 0.5”
A Threaded Rp 1/4"
V Threaded NPT 1/4"
A9 Threaded NPT 1/2", male
B1 Tube 6/12 mm/cementing 

d. 12 mm
B3 Welding d. 16 mm
B2 Tube 13/20mm/cementing

d.25mm
Q Tube 19/27mm
B4 Welding d.25mm
A3 Threaded NPT 3/4", female
A1 Threaded Rp 3/4", female

Dosing head variant Code
Polypropylene PP
PVDF (polyvinylidene fluoride) PV  
Polyvinyl chloride PVC 
Stainless steel SS
PP + integrated diaphragm PP-L 
leakage detection  
PV + integrated diaphragm PV-L 
leakage detection 
PVC + integrated dia- PVC-L
phragm leakage detection 
SS + integrated diaphragm SS-L 
leakage detection 

Gasket material Code
EPDM (ethylene propylene E
diene monomer) 
FKM (fluorocarbon, eg. Viton®) V
PTFE (polytetrafluoroethylene, T 
eg. Teflon®)

Code Valve type 
1 Standard
2 Spring-loaded

0,05 bar suction side,
0,05 bar discharge side

5 For abrasive media 
(SS only)

6 Spring-loaded 
(DN20, SS balls),
0,8 bar discharge side

Valve ball material Code
Ceramic C
Glass G
PTFE (polytetrafluoroethylene, T 
eg. Teflon®) 
Stainless steel SS

Code Supply voltage
3 1 x 100-240 V, 50/60 Hz

Code Control panel position
F Front-mounted
S Side-mounted
4 15.720139-V4.0 / 1.35
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described DDI model 222  pump.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact Grundfos directly for the information needed.

1.2 Information About the Product

1.2.1 Pump Types

The DDI model 222  diaphragm dosing pump is available for a variety of power ranges in 
various sizes: 

Pump types and designation

The following is indicated on the type plate of the pump:

• The pump type
specifies the stroke volume, connection size, performance data (see below).

• The serial number of the pump
which is used to store and access the pump configuration at Grundfos.

• The most important characteristics of the pump configuration
e.g. for dosing head and valve materials, they are described in the "Product Descrip-
tion and Accessories" section.

• Maximum flow rate, maximum counterpressure

• Supply voltage or mains voltage and mains frequency

Note
The pump type for viscous liquids is called HV type in the following.

1.2.2 Connection Size
 

1.2.3 Pump Performance
Performance data at maximum pump counterpressure  

* Please observe the maximum aDDIssible temperatures as well as 
the increased specific resistance of the more viscous liquids.

** The maximum dosing flow of HV type pumps is reduced by up to 10%.

Note
The pump can be operated in the range between 0,125 % and 100% of the maximum 
dosing capacity. 

Designation/Type

DDI 60-10

DDI 150-4

Type Connection size HV type

DDI 60-10 DN 8 DN 20

DDI 150-4 DN 20 DN 20

Type

Normal operation Slow mode-1 operation
Slow mode-2 

operation

Q ** 
[l/h]

p max 
[bar]

Max. 
stroke
value 

[1/min]

Q ** 
[l/h]

p max *
[bar]

Max. stroke
value [1/min]

Q **
[l/h]

p max 
[bar]

Max. 
stroke 
value 

[1/min]

DDI 60-10 60 10 180 40 10 120 24.7 10 74

DDI 150-4 150 4 180 100 4 120 62 4 74
V4.0 / 1.35 9
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Note
The maximum display indicator is higher than the nominal capacity of the pump 
because it refers to the default setting.

1.2.4 Accuracy

1.2.5 ADDIssion Pressure and Counterpressure/Suction Height during Operation
Maximum aDDIssion pressure at the suction side [bar]  

Minimum counterpressure at the pressure valve of the pump [bar]  

Maximum suction lift* [m WS] for media with a viscosity similar to water 

Maximum suction height ** [m WS] for not degassing media with a viscosity similar to water  

*System deaeration valve open (system depressurised)

**Dosing head and valves moistened

1.2.6 Sound Pressure Level

1.2.7 Degree of Protection

Caution
The degree of protection is not met if sockets are not protected! The data regarding 
the degree of protection refers to pumps with correctly inserted plugs or screwed 
on caps.

Dosing flow
fluctuation

and linearity deviation

±1.5% of the full-scale value

• For media similar to water

• With a fully deaerated dosing head

• With control activated

Construction tolerance According to VDMA 24284

Type
Operating conditions / design

Normal operation Slow mode-1 operation Slow mode-2 operation

DDI 60-10 2 2 2

DDI 150-4 2 2 2

Type
Operating conditions / design

Normal operation Slow mode-1 operation Slow mode-2 operation

DDI 60-10 1 1 1

DDI 150-4 1 1 1

Type
Operating conditions / design

Continuous operation

DDI 60-10 1

DDI 150-4 1

Type
Operating conditions / design

Normal operation

DDI 60-10 3

DDI 150-4 2

Noise level 65 dB (A), testing according to DIN 45635-01-KL3

Pump with mains plug IP 65

Pump without mains plug IP 65 can only be ensured if the mains cable is con-
nected with IP 65 protection.
10 15.720139-V4.0 / 1.35
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1.2.8 Required Energy
Power supply for AC voltage

Note
The power supply must be electrically isolated from the signal inputs and outputs.

1.2.9 Ambient and Operating Conditions

Caution
The DDI model 222  is not designed for operation in potentially explosive areas! 

Caution
Risk of malfunction or damage to the device!
Pumps with electronics are only suitable for indoor use!
Do not install outdoors!

1.2.10 Dosing Medium

Note
In the event of questions regarding the material resistance and suitability of the 
DDI model 222  for specific dosing media, please contact the manufacturer.

The dosing medium must have the following basic characteristics:

• Liquid
Maximum permissible viscosity at operating temperature* 

* The specified values are approximate values and refer to Newtonian liquids. 

Nominal voltage range 110 - 240 V

Deviation from the
nominal value

±10%

Mains frequency 50 / 60 Hz

Maximum
power consumption

50 VA incl. all sensors
(Reduced power consumption according to pump 
type and connected sensors.)

Permissible
ambient

temperature

0°C to +40°C

Permissible
storage temperature

-10°C to +50°C

Permissible
humidity

max. relative humidity: 92% (non-condensing)

Type
Viscosity (max.)* [mPas]

Normal operation Slow mode 1 operation Slow mode 2 operation

DDI 60-10 100 200 500

DDI 150-4 100 200 500

Type HV type

DDI 60-10 200 1000 2600

DDI 150-4 500 800 2000
V4.0 / 1.35 11
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Please note the increasing viscosity at lower temperatures!
Permissible media temperature

Caution
Risk of malfunction or damage to the device!
The dosing medium must be in liquid phase!
Observe the freezing and boiling point of the dosing medium! 

Caution
Risk of malfunction or damage to the device!
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure. Ensure the parts that come into 
contact with the media are chemically resistant to the dosing medium in operating 
conditions!
Observe the manufacturer's safety instructions when handling chemicals!
Observe limitations of dosing media depending on type of pump!

1.3 Application of the Device

1.3.1 Appropriate, Acceptable and Correct Usage

The DDI model 222   pump, described here is suitable for dosing liquid, non-abrasive and 
non-inflammable media strictly in accordance with the instructions in this manual.

! Warning
Other applications or the operation of pumps in ambient and operating conditions, 
which are not approved, are considered improper and are not permitted. Grundfos 
accepts no liability for any damage resulting from incorrect use.

1.4 Warranty
Warranty in accordance with our general terms of sales and delivery shall only be valid if:

• The DDI model 222  pump is used in accordance with the information within this ope-
ration manual

• The DDI model 222  pump is not opened or incorrectly handled

• Repairs are only carried out by authorised and qualified personnel

• Only original spare parts are used for repairs

Dosing head
material

Min. media
temperature

Max. media 
temperature < 10 bar

PVC 0°C 40°C

1.4571 * -10°C 70°C

PP 0°C 40°C

PVDF ** -10°C 60°C*

* Short-term (15 min.) resistance to 120°C at a backpressure of max. 2 bars.
** At 70°C maximum counterpressure of 3 bar
12 15.720139-V4.0 / 1.35
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2 Safety
This operation manual contains general instructions that must be observed during instal-
lation, operation and maintenance of the pump. This operation manual must therefore be 
read by the installation engineer and the relevant qualified personnel/operators prior to 
installation and start-up, and must be available at the installation location of the pump at 
all times. 

It is not only the general safety instructions described in this "Safety" section that must be 
observed, but all special safety instructions that are provided in the other sections.

2.1 Identification of Safety Instructions in the Operation Manual
Safety instructions or other advice included in this operation manual, which, if not followed 
could result in personal injury or damage to the pump and its functions, are identified with 
the following symbols:

! Warning
Risk of accidents and injury!

Warning
Risk accidents and injury caused by electrical voltage!

Caution
Risk of malfunction or damage to the device!

Note
There is an exceptional feature.

Information provided directly on the pump, e.g.

• Labelling of fluid connections

must be observed and must be legible at all times.

2.2 Qualification and Training of Personnel
Operating, maintenance, inspection and installation personnel must have the relevant 
qualifications. The responsibility and supervision of personnel must be strictly controlled 
by the operator. Personnel must be trained and instructed if they do not have the required 
level of knowledge. If necessary, this can be done by the manufacturer/supplier at the 
request of the operator of the pump. It is the responsibility of the operator to make sure 
that the contents of the operation manual are understood by the personnel.

2.3 Risks When Safety Instructions Are Not Observed
If safety instructions are not observed, this may have dangerous consequences for 
humans, the environment and the pump. If safety instructions are not observed, this may 
lead to the loss of any claims for damages.

If individual safety instructions are not observed, this may cause the following damage, for 
example:

• Failure of important functions of the pump/system

• Failure of specified methods for maintenance

• Harm to humans from exposure to electrical, mechanical and chemical influences

• Damage to the environment from leakage of harmful substances

2.4 Safety-Conscious Working
The safety instructions described in this operation manual, applicable national regulations 
for accident prevention and any internal working, operating and safety regulations of the 
operator must be observed.
V4.0 / 1.35 13
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2.5 Safety Instructions for the Operator / User
Hazardous hot or cold parts on the pump must be protected to prevent accidental contact.

Leakages of dangerous substances (e.g. hot, toxic) must be disposed of in a way that is 
not harmful to humans or the environment. Legal regulations must be observed.

Damage caused by electrical energy must be prevented (for more details see, e.g. the 
regulations of the VDE and the local power supply company).

2.6 Safety Instructions for Maintenance, Inspection and Installation 
Work

The operator is responsible for ensuring that all maintenance, inspection and installation 
work is carried out by authorised and qualified personnel, who have been adequately trai-
ned by reading the operation manual.

All work on the pump should only be carried out when it is stopped. The procedure descri-
bed in the operation manual for stopping the pump must be observed.

Pumps or pump units which produce media that are harmful to health must be decontami-
nated.

All safety and protective equipment must be immediately restarted or put into operation 
once work is complete. 

Observe the points described in the initial start-up section prior to subsequent start-up.

Warning
Electrical connections should only be connected by qualified personnel!
The pump housing must only be opened by personnel authorised by Grundfos!

2.7 Unauthorised Modification and Manufacture of Spare Parts
Modification or changes to the pump are only permitted following agreement with the 
manufacturer. Original spare parts and accessories authorised by the manufacturer are 
safe to use. Using other parts can result in liability for any resulting consequences.

2.8 Improper Operating Methods
The operational safety of the supplied pump is only ensured if it is used in accordance 
with the "General" section of the operation manual. The specified limit values should on 
no account be exceeded.

2.9 Safety of the System in the Event of a Failure in the Dosing System
DDI model 222  dosing pumps are designed according to the latest discoveries and are 
carefully manufactured and tested. However, a failure may occur in the dosing system. 
Systems in which dosing pumps are installed must be designed in such a way that the 
safety of the entire system is still ensured following a failure of the dosing pump. The rele-
vant monitoring and control functions are designed for this.
14 15.720139-V4.0 / 1.35
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3 Transport and Intermediate Storage

3.1 Transport

Caution
Risk of malfunction or damage to the pump! Do not throw or drop the pump.

3.1.1 Delivery

The DDI model 222  diaphragm dosing pump is delivered in a cardboard box. Place the 
pump in the pakkaging during transport and intermediate storage. 

3.1.2 Return

Return the pump in its original packaging or equivalent. 

The pump must be thoroughly cleaned before it is returned or stored. It is essential that 
there are no traces of toxic or hazardous media remaining on the pump.

Caution
Risk of malfunction or damage to the pump! Grundfos accepts no liability for 
damage caused by incorrect transportation or missing or unsuitable packaging of 
the pump!

3.2 Unpacking
Retain the packaging for future storage or return, or dispose of the pakkaging in accor-
dance with local regulations. 

3.3 Intermediate Storage

Permissible
storage temperature

-10°C to +50°C

Permissible
humidity

max. relative humidity: 92% (non-condensing)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 19 of 879



DDI model 222  en

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets
4 Product Description and Accessories

4.1 General Description
The DDI model 222   is a dosing pump with an EC motor (brushless DC motor) as the 
drive and electronic power control. The pump is operated via the diagonal display in a 
user-friendly menu structure.

The pump is equipped with an overpressure safety feature - when an adjustable cut-off 
pressure is exceeded the pump can be switched off automatically.

DDI model 222  is available in a range of versions - see also the "General" section. 

As an option, the pump can also be equipped with the following:

• Diaphragm breakage signal (MBS),

• Interface for Profibus.

The functions are described here, but only apply to the relevant pump version.

4.1.1 DDI model 222   

3a Suction valve

3b Pressure valve

2 Dosing head

D MBS pressure switch (optional)

H Outlet joint in the event of membrane breakage

4.1.2 HV type for more viscous liquids

HV variant pumps are equipped with spring-loaded DN 20 valves on the pressure side 
and DN 20 valves with stainless steel ball on the suction side, DDI 60-10 has a special 
dosing head.

Note
Please observe the modified measurements and the required connection lines !

3a

3b

2

D

H

16 15.720139-V4.0 / 1.35
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4.2 Safety Functions

4.2.1 Diaphragm Breakage Signal (Optional)

Pumps with diaphragm breakage signal have a special dosing head with a diaphragm set 
and pressure switch. The pump is supplied with the pressure switch (socket 1) mounted 
and connected.

Dosing head with diaphragm set and pressure switch for MBS 

In the event of a leak in the diaphragm:

• Dosing medium penetrates between the working diaphragm and the protection 
diaphragm, and is transferred to the pressure switch via the signal diaphragm.

• On the next pressure stroke, pressure is applied to the pressure switch, which is 
activated, the pump indicates an error but continues operating.

• The electronics switches two contacts, which can be used, for example, to trigger an 
alarm signal or to switch off the pump.

• In emergency mode, the pump can continue operating for a short time. 

4.2.2 Pressure Control

The DDI model 222   pump is equipped with integrated pressure control function. The 
pressure is calculated from the motor current consumption or is measured directly in the 
dosing head if a pressure sensor is present (Flow Monitor pump option). At a user-defined 
pressure, the pump is switched off automatically.

Caution
To protect the pump and system against excessive build-up of pressure: Install an 
overflow valve in the pressure line.

This function protects the pump but not the system. It is recommended that the system is 
protected by an overflow valve.

This function can be enabled and disabled in the second menu level for the electronics.

4.2.3 Flow Monitor (Dosing Controller) (Optional)

With the Flow Monitor pump option (with pressure sensor) dosing can be monitored, e.g. 
to detect empty tank, torn suction line or interrupted volume flow in the dosing head. This 
function can be enabled and disabled in the second menu level for the electronics.

Note
For information about operating the pump with the dosing controller, refer to the 
"Dosing controller" additional guidelines.

2 Dosing head

D Pressure switch

Q1 Working diaphragm

Q2 Signal diaphragm 
(Intermediate layer made from fabric)

Q3 Protection diaphragmQ1 Q2 Q3

2

D

L

L
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4.3 Dimensional Drawings

4.3.1 DDI model 222   

MBS Diaphragm Breakage Signal (Optional)

DS pressure sensor (Flow Monitor pump option)

4.4 Weight

A4
A3

H
2

D1

C4 C1

207
172.5

16.5
Ø7

10

7

61.5
105

123
B3
B4

23
0

17
5

(159)

A5

H
3

MBS

DS

Dimensions for DDI model 222  

DDI model 222  

A3 A4 A5 B3 B4 C1 C4 D1 H2 H3

DDI 60-10 283 338 306 137 — 58 37 R 5/8“ 252 153

DDI 150-4 315 372 350 137 139 90 39 R 11/4“ 265 179

DDI 60-10 / HV 295 350 328 137 — 68 38 R 11/4“ 246 143

DDI 150-4 / HV 315 372 350 137 139 90 39 R 11/4“ 265 179

Type Dosing head material Weight [kg]

DDI 60-10 PVC, PP, PVDF 5

DDI 60-10 1.4571 7

DDI 150-4 PVC, PP, PVDF 6,5

DDI 150-4 1.4571 12
18 15.720139-V4.0 / 1.35
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4.5 Materials
  

4.6 Control Data (Electronics)

 

 

Pump housing material

Pump

Pump and electronic housing
PPE-SB
(fibre-reinforced Luranyl)

Functions for electronic control

Continuous operation key for function test and Suction

Memory function (stores a maximum of 65000 pulses)

Two-stage tank empty signal (e.g. via tank empty sensor)

Isolated stroke signal or pre-empty signal (adjustable)/
error signal 

Dosing controller or Flow Monitor function with pressure sensor 
(Flow Monitor pump option)

Diaphragm breakage signal (only with MBS version - optional)

Code function for access rights

Remote on/off

Calibration (local with operating conditions)

Pressure control function/counterpressure display

Total dosing capacity display (can be reset)

Total operating hours display (cannot be reset)

Interface (optional): Profibus

Operating modes for electronic control

Manual
Input/display of the dosing flow in l/h or gal/h.
Quasi continuous dosing

Contact signal control
Input/display in ml/contact, most constant dosing

Current signal control 0 - 20 mA/4 - 20 mA
Adjust the volumetric flow in proportion to the current signal (displayed in l/h)
Weighting of current input / output

Batch dosing
Input dosing capacity and dosing flow per batch
Triggered manually or by contact 

Batch dosing with timer function
Input dosing capacity and dosing flow per batch
Input start time for first batch
Input repeat time for subsequent batches

Slow mode (for viscous media)
Two-stage reduction of the maximum dosing flow to 
66% (slow mode 1) or 41% (slow mode 2)

Inputs

Contact signal
Maximum load: 12 V, 5 mA
Minimum pulse length: 10 ms
Minimum pause time: 25 ms

Current 0 - 20 mA Maximum load, 22 ohms

Remote on/off Maximum load, 12 V, 5 mA

Tank empty signal Maximum load, 12 V, 5 mA

Dosing controller and diaphragm breakage sensor

Outputs

Current 0 - 20 mA Maximum load, 350 ohms

Error signal
Maximum ohmic load
50 V DC/75 V AC, 0.5 A

Stroke signal Contact time/stroke 200 ms
V4.0 / 1.35 19
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4.6.1 Interface (Optional)

• Profibus

4.7 Installation Location

4.7.1 Space Required for Operation and Maintenance

The pump must be placed where it is freely accessible for operation and mainte-
nance work.

• The display and the operator keys must be freely accessible during operation.

Maintenance work must be carried out regularly on the dosing head and the valves. 

• Provide sufficient space for removing the dosing head and the valves.

4.7.2 Permissible Ambient Influences

Caution
Risk of malfunction or damage to the device!
Pumps with electronics are only suitable for indoor use!
Do not install outdoors!

4.7.3 Underground

The pump must be mounted on a flat surface.

Pre-empty signal
Maximum ohmic load
50 V DC/75 V AC, 0.5 A

Outputs

Permissible
ambient

temperature

0°C to +40°C

Permissible
humidity

max. relative humidity: 92% (non-condensing)
20 15.720139-V4.0 / 1.35
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5 Installation

5.1 Mounting

Caution
The pump must be placed where it is freely accessible for operation and mainte-
nance work.

The pump must be mounted on a flat surface.

! Warning
Carefully tighten screws otherwise the plastic housing may be damaged.

Drilling scheme 

• Use 4 M6 screws to mount the pump on the tank or on a console so that the suction 
valve is at the bottom and the pressure valve is at the top 
(dosing always flows upwards).

5.2 General Information on Installation

! Warning
Observe the specifications for the installation location and range of application 
described in the "General" section.

! Warning
Errors, incorrect operation or faults on the pump or system can lead, for example, 
to excessive or insufficient dosing, or the permissible pressure may be exceeded. 
Possible errors, faults or damage which may result from this must be evaluated by 
the operator and appropriate precautions must be taken to avoid them!

∅79.95

7

(159)
172.5

16.5

10
5

C1
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5.2.1 Installation Examples and Tips

Installation Example  

1i Dosing tank 7i Pressure retention valve

2i Electric agitator 8i Pulsation damper 

3i Extraction device 9i Calibration tube

4i Suction pulsation damper 10i Injection unit

5i Dosing pump 11i Deaeration and evacuation valve

6i Overflow valve 12i Check-back valve

15i Filter

Tank installation:

• For non-volatile media with a viscosity similar to water, 
the pump can be mounted on the tank (observe permissi-
ble suction height).

• Preferable for flooded suction.

For media with a tendency for sedimentation:

• Install the suction line with filter (15i) so that the suction 
valve remains a few centimetres above the bottom of the 
tank.

Pressure Retention Valve

With open outflow of the dosing medium or low 
counterpressure:

A positive pressure difference of at least 1 bar must be 
ensured between the counterpressure at the injection 
point and the pressure of the dosing medium at the suc-
tion valve of the dosing pump. 

If this cannot be guaranteed:

• Install a pressure retention valve (7i) directly in front 
of the outlet or the injection unit. 

1i

2i

3i

4i

5i

6i

7i

9i

10i

8i

15i

11i
12i

13i

6i

10i
p

15i

7i >p _ 1bar
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Pressure Retention 
Valve

To avoid the siphon 
effect: 

• Install a pressure 
retention valve (7i) 
in the dosing line 
and, if necessary, a 
solenoid valve (14i) 
in the suction line.

Overflow Valve

To protect the dosing pump against excessive 
build-up of pressure: 

• Install an overflow valve (6i) in the pressure line.

Suction pulsation damper:

• For line lengths > 1 m a suction pulsation damper (4i) 
may be required depending on the flow rate.

Pulsation damper:

• For rigid pipework and line lengths > 3 m, for flexible pipework 
and line lengths > 5 m, pulsation dampers (8i) must be used 
to protect the system.

For volatile media:

• Preferable for flooded suction.

• Install a filter (15i) in the suction line to prevent 
the valves being contaminated.

7i

14i

12 >p -p _ 1barp1

p2

15i

10i

6i

p

4i

8i

15i

10i

6i

p
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5.3 Tube/Pipe Lines

5.3.1 General

Caution
Risk of malfunction or damage to the device!
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure. Ensure the parts that come into 
contact with the media are chemically resistant to the dosing medium in operating 
conditions!
Observe the manufacturer's safety instructions when handling chemicals!
Only use the specified line types!

! Warning
To protect the dosing pump against excessive build-up of pressure: 
Install an overflow valve in the pressure line.
All lines must be free from strain! Avoid loops and buckles in the tubes! Keep the 
suction line as short as possible!
Flow must run in the opposite direction to gravity!

The maximum suction line length is:

• 5 m when dosing media with a viscosity similar to water and using a suction pulsation 
damper.

• 1.2 m when dosing media with higher viscosity.

5.3.2 Dimensioning Tube/Pipe Lines

DDI 60-10

• Suction lines in DN 8

• PE (9/12)

• PVC Rohr (10/12)

• Pressure lines in DN 8

• PVC tube (6/12) or 

• PVC pipe (10/12)

DDI 150-4

• Suction and pressure lines in DN 20

• PVC tube DN 20 (13/20) / pipe DN 20

To install the suction line:

• Keep the suction line as short as possible, 
prevent it from becoming tangled. 

• If necessary, use swept bends instead of 
elbows.

• Always route the suction line up towards the 
suction valve.

• Prevent loops which can cause air bubbles.

For easy pump deaeration:

• A deaeration and evacuation valve (11i) with bypass line 
(back to dosing tank) must be installed immediately after the 
pressure retention valve.

For long pressure lines:

• Install a check-back valve (12i) in the dosing line.

12i11i
24 15.720139-V4.0 / 1.35

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 28 of 879



DDI model 222  en Installation

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets
DDI 60-10 / DDI 150-4 HV type

• Suction lines in DN 20

• PE (13/27)

• Pressure lines in DN 20

• PVC tube DN 20 (13/27) / pipeDN 20

5.3.3 Connecting the Suction and Pressure Lines

Caution
Observe the pressure limits specified in the "General" section!

• Connect suction line to suction valve (3a).

• Install suction line in the tank so that the foot 
valve remains approximately 5 to 10 cm above 
the bottom of the tank.

• Connect pressure line to pressure valve (3b).

3a: Suction valve 

3b: Pressure valve

C: Pipe connection

D: Tube connection

A

B

C D

3b

DC

3a
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6 Electrical Connections

Warning
Electrical connections should only be connected by qualified personnel!
Disconnect the mains voltage before connecting the power supply cable and the 
relay contacts!
Observe the local safety regulations!

Warning
The pump housing must only be opened by personnel authorised by Grundfos!

Warning
Protect the cable connections and plugs against corrosion and humidity.
Only remove the protective caps from the sockets that are being used.

Caution
The power supply must be electrically isolated from the signal inputs and outputs.

6.1 Connecting Signal Lines for DDI model 222  

6.1.1 Diaphragm Breakage Signal / (Flow Monitor - Pressure Sensor)

Socket 1

For diaphragm breakage signal (MBS) and/or pressure sensor (Flow Monitor pump 
option). Diaphragm breakage signal and pressure sensor are pre-assembled with an M12 
plug for socket 1.

1

3

5

42

12

3
4

5

6

1
2

3
4

optional
5

12

3
4

21

4
3

12

3
4

5

12

4
3

Socket 1 Used for / Wire colour

Diaphragm breakage signal Pressure SensorPin Assignment

1 +5V x

3 Pressure sensor input x

4 MBS input Black

5 GND Green / Yellow x
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6.1.2 Current Output / Flow Monitor (Pressure Sensor)

Socket 2

For pressure sensor for option Flow Monitor. The pressure sensor is supplied ready-made 
with M12 plug for socket 2 or socket 1.

The current output indicates the current dosing flow and can be weighted independently 
of the selected operating mode, see "Using the Pump Electronics/Second Function Level/
Current Input/Output - Weighting".

Note
Flow Monitor (Pressure Sensor):
If the current output is to be occupied, the pressure sensor can be either connected 
with socket 1 or preferably with the plug set 96645265 together with the current out-
put at sokket 2.

6.1.3 Stroke/Pulse Signal / Pre-Empty Signal / Error Signal

Socket 3

Electrically isolated output for stroke/pulse signal or pre-empty signal and error signal.

6.1.4 Remote On/Off / Contact Input / Current Input

Socket 4

For the remote switching input and contact input or current input. In the event of the simul-
taneous connection of the remote switching and contact input or current input, wire 1 is 
assigned twice.

Caution
For the connection of one cable, use a plug adapter with simple cable feed-
through, for the connection of two cables use a plug adapter with double cable 
feed-through, otherwise the protection will be lost!

Socket 2 Cable Used for 

Pin Assignment Wire colour +/- current output Pressure Sensor

1 +5 V Brown x

3 Pressure sensor input Blue x

4 Current output Black +

5 GND Green / Yellow - x

Socket 3 Cable Used for 

Pin Assignment Wire colour Stroke/pulse signal / 
pre-empty signal Error signal

1 Error signal contact Brown x

2
Stroke/pulse signal 
or pre-empty signal contact

White x

3
Stroke/pulse signal 
or pre-empty signal contact

Blue x

4 Error signal contact Black x

Socket 4 Cable Used for 

Pin Assignment Wire colour Remote switching 
input Contact input +/- current input

1 GND Brown x x -

2 Current input White +

3 Remote switching Blue x

4 Contact input Black x
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6.1.5 Empty Signal/Pre-Empty and Empty Signal

Socket 5

For the empty signal or pre-empty and empty signal input. The suction lines with empty 
signal or pre-empty and empty signal are pre-assembled with a plug for socket 5.

6.1.6 Profibus (optional)

Socket 6

Socket 6 for Profibus is only used when the Profibus option is selected.

For pumps with Profibus option, please refer to the "PROFIBUS-DP" additional guidelines 
provided. 

6.1.7 Accessories: cable and plug for DDI model 222  

6.2 Connecting the Power Supply Cable

Warning
Disconnect the mains voltage before connecting the power supply cable!
Before connecting the power supply cable, check that the mains voltage specified 
on the type plate corresponds to the local conditions! 
Do not make any changes to the mains cable or plug!

Caution
The pump can be automatically started by connecting the mains voltage!

Caution
The assignment between the plug-and-socket connection and the pump must be 
labelled clearly (e.g. by labelling the socket outlet).

• Do not switch on the mains voltage until you are ready to start the pump.

Socket 5 Used for 

Pin Assignment Empty signal Pre-empty signal

1 Pre-empty signal x

2 Empty signal x

3 GND x x

Order No. Description

96609014 4-pole M12 plug, suitable for socket 4, with 2 m signal cable

96609016 4-pole M12 plug, suitable for socket 4, with 5 m signal cable

96609017 4-pole M12 plug, suitable for socket 3, with 2 m signal cable

96609019 4-pole M12 plug, suitable for socket 3, with 5 m signal cable

96645265
M12 plug set 5-pole, fits for socket 2, with coupling for pressure 
sensor (Flow Monitor) and 2 m of signal cable for the current output

96609030
5-pole M12 plug, suitable for socket 1, 2 and 4, 
screwed, without cable, with double cable feed-through

96609031
5-pole M12 plug, suitable for socket 1, 2,and 4, 
screwed, without cable, with single cable feed-through

96609032 Extension cable, 5 m with 5-pole coupling for M12 plug

96609033 Optical sensor with 0.8 m cable with plug

96609034 Optical sensor with 3 m cable without plug

96632921 5-pole M12 plug, suitable for socket 2, with 2 m signal cablel

96632922 5-pole M12 plug, suitable for socket 2, with 5 m signal cablel

96632923 5-pole M12 plug, angled, suitable for socket 2, with 2 m signal cablel
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6.2.1 Versions Without Mains Plug

Warning
A clearly labelled isolating switch for all poles, with an opening width of the contact 
of at least 3 mm must be installed between the pump and the mains.

• Connect the pump to the mains in accordance with local electrical installation regulati-
ons.

Warning
IP 65 can only be ensured if the mains cable is connected with IP 65 protection.

6.2.2 Version With Mains Plug

• Insert the mains plug in the mains socket.

Warning
The electronic printed circuit board may be live even if the mains voltage is not 
connected! The printed circuit board may only be replaced by service personnel 
authorised by Grundfos.
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7 Start-up / Shutdown

! Warning
Risk of chemical burns!
Wear protective clothing (gloves and glasses) when working on the dosing head, 
connections or lines!

Caution
Before each start-up check the fixing screws on the dosing head.
Following initial start-up and after each time the diaphragm is changed, tighten the 
fixing screws on the dosing head:
After approximately 6 - 10 working hours or two days, tighten the dosing head 
screws crosswise using a torque wrench.
Maximum torque for DDI model 222  : 4 Nm.

7.1 Initial Start-Up / Subsequent Start-Up

7.1.1 Checks Before Start-Up

• Check all connections are secure and tighten, if necessary.

• Check fixing screws on the dosing head are tightened with the specified torque and 
tighten, if necessary.

• Check all electrical connections are correct.

• Check that the mains voltage specified on the type plate corresponds to the local con-
ditions!

7.1.2 Assisting Suction at the Dry Suction/Pressure Valves for Systems Without 
Dosing Medium Flooded Suction

1. Remove suction line.

2. Hold a small container of water directly next to the suction valve and draw water until 
the dosing head is full.

3. Reinsert the suction line.

7.1.3 Tightening Dosing Head Screws

Caution
Following initial start-up and after each time the diaphragm is changed, tighten the 
fixing screws on the dosing head:
After approximately 6 - 10 working hours or two days, tighten the dosing head 
screws crosswise using a torque wrench.
Maximum torque for DDI model 222  : 4 Nm.

7.1.4 Start Pump

1. Open suction and pressure side shut-off valves, if present.

2. Depressurise the system on the pressure side of the pump: Open system deaeration 
and evacuation valve.

3. Let pump run in continuous operation:

3.1 Connect the electrical power supply.

3.2 Press and hold down the "Start/Stop" key.

– The pump switches to continuous operation at maximum stroke frequency.

Leave the pump running until the dosing head and the valves are filled with medium and 
dosing medium flows from the deaeration line on the pressure side.

4. Close system deaeration and evacuation valve.

– The pump is now ready to operate.
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7.2 Operating the Pump

Note
To operate the pump refer to the "Operating the Pump", "Using the Pump Electro-
nics" and "Maintenance" sections, and if necessary, the "Possible Errors" section 
in the event of an error.

7.3 Shutdown

! Warning
Risk of chemical burns! Wear protective clothing (gloves and glasses) when wor-
king on the dosing head, connections or lines!
Do not allow any chemicals to leak from the pump. Collect and dispose of all che-
micals correctly!

Note
If possible, rinse the dosing head before shutting down the pump, e.g. 
by supplying it with water.

7.3.1 Switching Off/Uninstalling

• Switch off the pump and disconnect it from the mains.

• Depressurise the system.

• Take suitable steps to ensure that the returning dosing medium is safely collected.

• Carefully remove all lines.

• Uninstall the pump.

7.3.2 Cleaning

• Rinse all parts that have come into contact with the medium very carefully:

• Lines

• Valves

• Dosing head

• Diaphragm

• Remove any trace of chemicals from the pump housing.

7.3.3 Storage

When you store the pump:

After cleaning (see above)

• Carefully dry all parts and reinstall the dosing head and valves, or

• Change the valves and diaphragm.

See "Maintenance" section.

7.3.4 Disposal

When you dispose of the pump:

After cleaning (see above)

• Dispose of the pump in accordance with the relevant regulations. 
V4.0 / 1.35 31

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 35 of 879



DDI model 222  en

32 15.720139-V4.0 / 1.35

8 Operating the Pump

8.1 Control and Display Elements

 Light-emitting diode (LED)

• Lights up red when the pump is stopped.

• Lights up yellow when the pump is switched off remotely.

• Lights up green when the pump is started and briefly turns off during a suction stroke.

• Flashes red if an error signal is present.

• Flashes red/green when an error message is present and the pump is running, or 
restarts automatically after the error has been removed.

• Turns off when the pump is in menu mode.

 "Start/Stop" - Use this key to start or stop the pump.

Error signals can be acknowledged by pressing the "Start/Stop" key.

 "Menu" - Use this key to switch between the operating modes.

  "Down", "Up" - Use these keys to change values in the display.

8.1.1 Display Test

A display test is performed when the pump is switched on. All the segments of the LCD 
are switched on for 3 seconds and the software version number is then displayed for 2 
seconds.

8.1.2 Display Indicator

When switched on (if the pump was stopped) and during pump operation, the dosing flow 
setpoint is displayed, with contact control the set ml/contact value is displayed.

8.2 Switching On/Off

Caution
Before switching on the pump, check that it is installed correctly. Refer to the 
"Installation" and "Start-Up" sections.

8.2.1 Switching On the Pump

• Switch on the mains voltage

8.2.2 Switching Off the Pump

• Switch off the mains voltage

Mode
Stop
Start

Menu
Info

Down
Up

Mode

Stop
Start

Menu
Info

Down

Up
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9 Using the Pump Electronics

Note
First refer to the "Installation", "Start-Up" and "Operating the Pump" sections. Only 
the additional functions are described in this section.

9.1 Menu Levels

Various menu levels are used in the electronics.

• First function level: for selecting and setting the operating modes of the pump 
(Manual, Contact, Analog), executing the batch function and the timer function and 
starting the pump.

• Second function level: for setting and viewing additional functions, selecting and set-
ting the batch function and the timer function and setting the access code to protect 
the pump against unintentional adjustment.

• Service level: for setting the pump type and the unit of display for the dosing flow (l/h; 
gal/h) and setting the inputs and outputs.

Saving user settings

The pump settings are automatically saved approximately every 10 minutes and remain 
as they are even after the power supply has been switched off.

9.2 General Functions of the Electronics

9.2.1 Suction

If the "Start/Stop" key is pressed for longer than 1 second, the pump switches to conti-
nuous operation for as long as the key is held down (e.g, for suction). 

This occurs regardless of the selected operating mode. (With timer or batch mode the 
pump has to be stopped first.)

9.2.2 Locking ’run’

The pump can be locked to avoid manual stopping.

When activating this function (service level) the pump starts running with the present set-
tings and cannot be stopped using the ‚Start/Stop’ key. 

It is still possible to acknowledge error messages using the ‚Start/Stop’ key.

Stopping the pump when the locking ’run’ is activated:

• If the remote switching is connected: remote OFF

• Disconnect the pump from the power supply.

9.2.3 Two-Stage Tank Empty Signal

This function is used to provide a warning when the tank is becoming empty and to switch 
off the pump when the tank is empty. To use the pre-empty signal, ensure that the suction 
line is equipped with two float switches.

Pre-Empty Signal

The pre-empty signal can be an error signal or a pre-empty signal at socket 3. For a pre-
empty signal, relay 1 must be set to "Pre-empty signal" - see the "Electrical Connections" 
and "Service Level/Modifying the Switch Assignment/Relay Function" sections.

When the contact of the corresponding float switch closes:

• The error signal relay or pre-empty signal relay switches on, but the pump is not 
switched off.

• The LED flashes red.

• The empty signal symbol flashes in the display:
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Once the error has been removed:

• The error signal relay or pre-empty relay switches off.

• The pump returns to the state it was in before the error occurred.

Empty Signal

When the contact of the corresponding float switch closes:

• The pump is switched off.

• The error signal relay switches on.

• The LED flashes red.

• The empty signal symbol lights up in the display:

Once the error has been removed:

• The pump starts running again (if it was running before).

• The error signal relay switches off.

• The pump returns to the state it was in before the error occurred.

9.2.4 Diaphragm Breakage Signal (MBS)

The pump can be equipped with a dosing head with diaphragm set and pressure switch 
for diaphragm breakage signal as an option.

The electronics automatically detects whether the pressure switch is connected. The fol-
lowing appears in the display:

When a diaphragm breakage is detected (the pressure switch is activated):

• The error signal relay switches on.

• The pump keeps running (if it was running before).

• The LED flashes red.

• "MBS" and "ERROR" flash in the display:

Once the error has been removed (the contact is no longer closed):

• Press the "Start/Stop" key to acknowledge the error.

Manual

l/h

Stop
1.20

Manual

l/h

Stop
1.20

Manual

l/h1.20
MBS

Manual

l/h

Stop
1.20

ERROR MBS
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• The error signal relay switches off.

• The pump returns to the state it was in before the error occurred.

Note
A pressure switch cable break is also indicated as a diaphragm breakage signal 
(MBS error). After acknowledging the MBS error, the pump continues to operate 
without error indication!

9.2.5 Blocking Safety

If the pump has existing strokes to process, a check is carried out to determine whether 
the drive is turning. If the drive motor is blocked, e.g. due to excess counterpressure in the 
dosing system, this is detected and indicated by the integrated motor monitoring function. 

• The error signal relay switches on.

• "1/min", "bar" and "ERROR" flash in the display:

• The pump is stopped.

• The red LED flashes.

For possible errors and their removal see the "Errors" section.

Once the error has been removed:

• Press the "Start/Stop" key to acknowledge the error.

9.2.6 Power Off

If the power consumption of the drive motor is too high, e.g. due to excess 
counterpressure in the dosing system, this is detected and indicated by the power 
monitoring function.

• The error signal relay switches on.

• "1/min", "bar" and "ERROR" flash in the display:

• The pump is stopped, an attempt is made every 10 minutes to automatically restart 
the pump.

• The LED flashes red/green.

For possible errors and their removal see the "Errors" section.

Once the error has been removed:

• Pump restarts automatically 

or

• Press the "Start/Stop" key to acknowledge the error.

9.2.7 Remote Switching

The pump can be switched off remotely (e.g. from a control room). 

• If the pump is switched off remotely, it does not respond to any input signals or to ope-
rator input. 
Exception: The pump can still be stopped manually (press the "Start/Stop" key) and 
run in continuous operation (press and hold down the "Start/Stop" key).

• "Stop" lights up in the display.

Analog

Stop
0

ERROR

1/min

bar

Analog

Stop
0

ERROR

1/min

bar
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• The yellow LED lights up.

• When it is switched on remotely, the pump returns to the state it was in before it was 
switched off. If, for example, the pump was previously in "Stop" mode, it returns to this 
mode once it is switched on.

9.2.8 Flow Monitor (Dosing Controller) (Optional)

Note
For information about operating the pump with the dosing controller, refer to the 
"Dosing controller" additional guidelines.

9.3 Signal Outputs
The electronics has the following signal outputs, e.g. in order to return a signal to the con-
trol room:

9.3.1 Current Signal Output

Note
To use the control signal output, refer to the „First Function Level / Current Signal 
Control 0 - 20 mA/4 - 20 mA“ and "Second Function Level / Current Input / Output - 
Weighting" section.

The current flow rate of the pump is output as a current signal.

Current output 0 - 20 mA in:

• Current control 0 - 20 mA mode

Current output 4 - 20 mA in:

• Current control 4 - 20 mA mode

• Manual mode

• Contact mode

• Batch dosing mode with manual/contact start

• Timer mode with manual/contact start

The current output is linear between 4 (0) mA at flow rate = 0 and 20 mA at Qmax 
(default setting) or the corresponding weighting value pair. 

9.3.2 Error Signal

Used to return various error states to the control room.

9.3.3 Stroke Signal / Pre-Empty Signal / Pulse Input

Depending on the relay setting, the contact output receives a signal on:

• Each complete stroke of the pump
or

• A pre-empty signal input
or

• Each pulse input at the pump

To set the relay, refer to the "Service Level/Modifying the Switch Assignment" section.
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9.4 First Function Level

* Linear weighting between Q = 0 at 0 mA/4 mA and Qselect at 20 mA can be set directly 
in the first function level.
Weighting with free assignment between mAselect and Qselect can be set in the second 
function level.

9.4.1 Setting the Operating Modes

The operating modes are selected in the first function level, and settings can be made for 
the modes. 

This function level can only be opened when the pump is stopped.

1. When the pump is stopped (LED lights up red) press the "Menu/Info"" key.

– The first function level is opened.

2. Navigate in the first function level by repeatedly pressing the "Menu/Info" key.

3. Use the "Up" and "Down" keys to modify the settings in the relevant menu as shown in 
the following figure.

4. Use the "Start/Stop" key to confirm the settings and to exit the first function level.

– The pump is running (LED lights up green).

Manual control

Contact signal 
control

Current signal 
control
0-20 mA

Current signal 
control
4-20 mA

adjust dosing rating
circa 0,125% -100% of 
max. dosing rate [l/h]

adjust dosing amount / signal
0.111 – 22.2 ml (DDI 60-10)
0.278 – 55.5 ml (DDI 150-4)

dosing rating proportional to current signal
 >= 20 mA: Continuous operation,

max. dosing rating
< 0.2 mA: Pump stops
0.2-20 mA: dosing rating proportional to

current signal

dosing rating proportional to current signal
>= 20 mA: Continuous operation,

max. dosing rating
< 4.2 mA: Pump stops
4.2-20 mA: dosing rating proportional to

current signal
< 2 mA: Fault signal switches on

> Display: 'ERROR', LED
flashes red

pump running (LED lights up green)

pump not running (LED lights up red)

Stop
Start

Stop
Start

Stop
Start

Stop
Start

 Down
Up

 Down
Up

Analog

0.000
4-20 mA l/h

Analog

0.000
0-20 mA

l/h

Contact ml

1.75

l/hManual

1.20
Run

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info  Down

Up
Setting the weighting 
(max. dosing rating)

 Down
Up

Setting the weighting 
(max. dosing rating)
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9.4.2 Manual Control

Dosing with manual on/off and manually adjustable dosing flow

In this operating mode, all the settings are entered on the pump by the operator.

Use the "Start/Stop" key to start or stop the pump.

Use the "Up" and "Down" keys to increase or decrease the flow rate. This can be done 
when the pump is stopped or when it is running.

The maximum displayed/adjustable flow rate is automatically set according to the selec-
ted pump type and the calibrated stroke volume.
Input range for the flow rate:

9.4.3 Contact Signal Control

Note
The pump must also be started first in this operating mode (LED lights up green, 
"Run" appears in the display). 

Use the "Start/Stop" key to start or stop the pump.

For continuous dosing in a process:

For each signal received at the contact input of the pump (e.g. from a water meter with 
reed contact output), the pump doses the set dosing capacity. The dosing is continuously 
distributed between the incoming contacts via a controller for as long as possible. The 
maximum dosing capacity must not be exceeded.

Input range for the dosing capacity per contact:

• Use the "Up" and "Down" keys in the first function level to set the dosing volume for 
each contact signal.

1. When the pump is stopped (LED lights up red) press the "Menu/Info" key.

– The first function level is opened.

2. Use "Up" and "Down" in the "Contact signal control" menu to set the dosing volume 
per contact signal.

3. Use the "Start/Stop" key to confirm the settings and to exit the first function level.

– The pump is running (LED lights up green).

Even if the pump receives more contact signals than it can process at the maximum flow 
rate, the pump runs for as long as possible in continuous operation with a maximum 
stroke frequency of 180/min (120/min or 74/min in slow mode).

Pump type Q min [l/h] Resolution of the flow rate

DDI 60-10 0,075 20 ml/h for Q < 10 l/h, 100 ml for Q >= 10 l/h

DDI 150-4
0,188

20 ml/h for Q < 10 l/h, 100 ml for Q >= 10 l/h, 
1 l/h for Q >= 100 l/h

Manual

l/h

Run
1.20

Pump type Min. dosing capacity [ml] Max. dosing capacity [ml]

DDI 60-10 0,111 22,2

DDI 150-4 0,278 55,5

Contact ml

1.75
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Note
Due to the constant dosing control, the pump can continue dosing for a short time 
even when no contact has been received.

Memory Function / Excess Contact Signals

Contact signals, which cannot be processed immediately, can be stored and subse-
quently made available to the pump for processing. A maximum of 65000 contact signals 
can be stored. 

• Without memory: If the pump is running when a contact signal is received, it is igno-
red. The pump executes the current dosing, then it is again ready to receive new con-
tact signals, i.e. it rejects excess contacts.

• With memory: If the pump is running when a contact signal is received, it is stored in 
the memory. First, the pump executes the current dosing, then it processes the con-
tact signals from the memory.

The contents of the memory are deleted by:

• Switching off the mains voltage 

• Switching operating mode again

The contents of the memory are not deleted by:

• Remote on/off

• Pressing the "Start/Stop" key

• Continuous operation

Note
The memory function can be enabled and disabled in the second function level.

9.4.4 Current Signal Control 0 - 20 mA/4 - 20 mA

For controlling the dosing pump via an external current signal of
0 - 20 mA (4 - 20 mA)

• The flow rate is proportional to a current input signal of 0-20 mA 
(4-20 mA).

• Above 19.5 mA, the pump runs in continuous operation at maximum dosing flow 
(Qmax).

• Below 0.2 (4.2) mA, the pump switches off.

Note
Default setting for Qmax is the dosing flow up to 3 bar (default calibration value). 
Once the pump has been calibrated, the current signals must be weighted, refer to 
the "Second Function Level/Current Input/Output - Weighting" section.

Note
The pump must also be started first in this operating mode (LED lights up green, 
"Run" appears in the display).

• Use the "Start/Stop" key to start or stop the pump.

4 - 20 mA current signal control:

If the current input signal falls below 2 mA, the error relais is switched, as an error has 

0 - 20 mA 4 - 20 mA

Analog0-20mA

l/h

Run
0

Analog

l/h

Run
2.50

4-20mA
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probably occurred at the signal source or on the cable. 

• The error signal relay switches on, the LED flashes red.

• "4-20mA" and "ERROR" flash in the display:

Current input and current output with default setting

The assignment between the current signal and flow rate is linear and passes:

• With 0 - 20 mA current signal control for current input and current output:
through Q = 0 at 0 mA and the value pair Qmax (Qcal) at 20 mA (curve 1a)

• With 4 - 20 mA current signal control for current input and current output:
through Q = 4 at 0 mA and the value pair Qmax (Qcal) at 20 mA (curve 2a)

• With manual or contact control for current output:
through Q = 4 at 0 mA and the value pair Qmax (Qcal) at 20 mA (curve 2a)

Default setting for Qmax is the maximum dosing flow at default calibration up to 3 bar.

Direct weighting of the current signal input and output

Weighting while the pump is running can be carried out in the first menu level. The current 
set value increases or decreases for the maximum flow rate Qmax (Qcal), or with weighting 
set value Qselect mA max..

Setting the weighting:

Note
The parameters for 0 - 20 mA and for 4 - 20 mA are independent of one another. The 
weighting parameters are modified and saved according to the set operating mode. 
Select the current control used (0 - 20 mA/4 - 20 mA) before weighting.

Note
Weighting can be set independent of the current input value that is currently set. 
The dosing flow value [l/h] that corresponds to the set current input value [mA] 
always appears in the display.

When the pump is running or stopped:

1. Press and hold down the "Up" key for approximately 5 seconds.

– "0 - 20 mA" or "4 - 20 mA", "Analog" and "l/h" flash in the display.

2. Use the "Up" and "Down" keys to increase or decrease the current set value for the 
maximum flow rate.

The curve for current input/current output now passes: 

• With 0 - 20 mA (4 - 20 mA) current signal control for current input and current output, 

Analog

l/h

Run
0.000

ERROR

4-20mA

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

Q [l/h]

Iin / Iout 0-20 mA

Iin 4-20 mA
Iout 4-20 mA, manual, 
     kontakt

1a

2a

1..

2..

Qmax default (Qkal)

50 l/h

20 l/h

40 l/h

10  l/h

30 l/h
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linear through Q = 0 at 0 mA (4 mA) and the current set value for the maximum flow 
rate Qselect max. at 20 mA (Curves 1b, 2b)

Note
The set weighting is saved in the pump, the values are retained, e.g. when the 
power supply is switched off, and are also active when current weighting is called 
in the second menu level.

Current input and current output with direct weighting

Even for current input/current output assignments that are already weighted in the second 
function level (see curve 3a), subsequent weighting can be set or weighting can be shifted 
here. The value for the maximum flow rate Qselect mA max.at mAmax. is shifted (curve 3b).

Current input and current output with subsequent weighting 

9.5 Second Function Level

9.5.1 Opening/Exiting the Second Function Level

Open the second function level to set the access code, to enable or disable functions, to 
enter settings for operating modes such as batch mode, to display the operating hours 
and total dosing capacity, to carry out a calibration, or to modify the assignment between 
the current input / output and dosing rate. 

This function level can only be opened when the pump is stopped (LED lights up red).

9.5.2 Setting the Access Code

The code is set to 111 by default. Code 111 enables all settings that are described in the 
"First Function Level" section and the "Second Function Level" section.

An access code is used to protect the pump against unintentional/unauthorized adjust-
ment of the pump settings.

Note
The "Start/Stop" key for stopping the pump is active with any code.

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

Q [l/h]

Iin / Iout 0-20 mA

Iin  4-20 mA
Iout 4-20 mA, manual, 

     kontakt

1a

2a

1..

2..

Qmax default (Qkal)

50 l/h

20 l/h
1b

2b

Qselect max.

40 l/h

10  l/h

30 l/h

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

3a

3b
Qselect mA max. b / 
mA max.

Qselect mA max. a / 
mA max.

Qselect mA min. / 
mA min.

Q [l/h]

50 l/h

20 l/h

40 l/h

10  l/h

30 l/h
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1. Press the "Start/Stop" key while the pump is running (LED lights up green).

– The pump is stopped (LED lights up red).

2. Press and hold down the "Menu/Info" key for 3 seconds.

– The second function level is opened.

– The input arrow appears in the display.

– "C:111" (default value is "111") or a user-defined code appears in the display.

3. Use the "Up" and "Down" keys to set the code in the range between 1 and 999.

Code 111 is required to open the second function level.

1. Navigate in the second function level by repeatedly pressing the "Menu/Info" key.

2. Use the "Up" and "Down" keys to modify the settings in the relevant menu as shown in 
the following figure.

3. Press the "Start/Stop" key to exit the second function level.

Note
The second function level is only opened for one operation. Pressing the "Menu/
Info" key again automatically opens the first function level.

keep pressed for 3 seconds

set code 111

 Down Up

 

 - Memory on / off 
- analog weighting

- display or reset of total 
  dosing capacity 

second function level

pump running (LED lights up green)

pump not running (LED lights up red)

- Flow on / off

Stop
Start

Stop
Start

Stop
Start

- display of operating hours

- Batch
- Timer

- Calibration

- Profibus
- Slow Mode

- Pressure control

 Menu
Info

 Menu
Info
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Figure for the second function level

memory function

keep pressed for 3 seconds

Current Input / 
Output - 

Weighting

Stop
Start

Stop
Start

Stop
Start

Stop
Start

Stop
Start

Down
Up

C:111
Code

Memory OFF

Analog

L: 0.0 mA

saving of approx. 
65000 contact signals
ON / OFF

Down
Up

Weighting current input/ 
outputDown

Up

BATCH
Timer
ProfiBUS
Slow Mode
dosing amount counter
operating hours counter

set code 111

4-20 mA

see following page

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

Pressure control P:OFF
CAL

 
Stop
Start

Down
Up

 Menu
Info

Calibrating OFF
CAL

 
Stop
Start

With "Up" start calibrating

see chapter "Menü calibration"

Down
Up

 Menu
Info

Switch on pressure control 
function with "Up"
For maximum counterpressure 
settings, refer to the 
"Pressure Control Menu" section

see chapter "Current Input/ Output - 
Weighting"

dosing controller Stop
Start

flow
OFF

switch dosing controller 
on/off
ON / OFF

Down
Up

 Menu
Info
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9.5.3 Calibration

The dosing flow display is set by default for an operating counterpressure of 3 bar. Cali-
bration can be used to set the pump flow to the actual operating conditions.

Calibrate the pump under normal operating conditions with the pressure line connected 
and under operating counterpressure.

Note
The dosed volume must be gauged in litres during calibration, e.g. by drawing the 
dosing medium from a gauged tank.

"OFF CAL" appears in the display.

1. Press the "Up" key.

– "---" and "CAL" (flashing) appear in the display.

2. Wait until "On" and "CAL" (not flashing) appear in the display.

– "ON CAL" appears in the display.

3. Press the "Start/Stop" key.

– Calibration is started. The LED flashes green and "Run" flashes in the display. 

• 200 strokes are executed by default. The number of strokes executed appears in the 
display.

• Press "Start/Stop" to stop at any stroke value.

– The LED lights up red.

4. Press the "Start/Stop" key.
The current calibration value is displayed (not with replacement circuit boards!).

5. Press the "Up"/"Down" keys to enter the calibration value (gauged volume in ml).

6. Press the "Menu/Info" key.

Stop
Start

Stop
Start   1 h display of operating time of drive

1 = 10 h to 9999 = 99 990 h

BATCH
Adjustment of batch amount and 
dosing rating for Batch operating
see chapter "Menü BATCH"

Timer

 

 
bus address indication

Slow Mode 
(anti-cavitation)  

Stop
Start

Slow Mode on / off
ON / OFF

Down
Up

total dosing 
quantity

OFF

9999

OFF

OFF
BUS

 
 

SL : OF
 

Stop
Start

Stop
Start

Stop
Start

Stop
Start

operating hours 
counter

ProfiBUS

BATCH on / off
ON / OFF

Down
Up

Adjustment of batch amount, dosing 
rating and times for Timer operation
see chapter "Menü Timer"

Timer on / off
ON / OFF

Down
Up

display of  total dosing quantity [l](resettable)
0,000 - 9,999 
10,00 - 99,99
100,0 - 999,9
1000 - 9999

set Code 111
Calibrating
dosing controller
Pressure control
memory function
weighting of current input

t

B

only with ProfiBUS

l / 

see previous page

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

To set the slow mode factor, refer to 
the "Slow Mode Menu" section
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– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Confirm the setting and close the second function level.)

Note
The calibration process does not change the setting for the assignment/weighting 
of the current input and output for the flow rate. If a current input or output is used, 
check after calibration to determine whether a new current weighting is required.

Adjusting the operating counterpressure without gauging the dosed volume during 
calibration.

If you do not gauge the dosed volume, you can determine the "calibration value" from the 
following dosing capacity curves in order to adjust your pump to the operating counter-
pressure.

The curves represent 

• 200 strokes,

• dosing medium with a viscosity similar to water,

 

green LED flashing

red LED 

process 200 strokes

red LED 

flashing

 
manual stop at user-
defined stroke number

value of manufacturing calibration - calculated for  
stroke number of actual calibration

input of  actual ascertained 
calibration volume  

 Down

 Up

Stop
Start

Stop
Start

Stop
Start 

 
 

OFF

 Up

 Down

CAL

- - - 
CAL

 Menu
Info

 Menu
Info

 Menu
Info

 Menu
Info

OFF 
CAL

99  
Run CAL

200
Stop CAL

87
Stop CAL

1315
Stop CAL

ml

1295  
 Stop CAL

On 
CAL

flashing wait until On CAL 
(not flashing) 
is displayed

 Up
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• 0,5 m flooded suction. 

Note
Values are approximate values and do not take into consideration deviations due to 
construction tolerance according to VDMA 24284.

9.5.4 Flow Monitor (Dosing Controller) (Optional)
The dosing controller function can be switched on and off if a pressure sensor (Flow 
Monitor pump option) is installed.

Note
For information about operating the pump with the dosing controller, refer to the 
"Dosing controller" additional guidelines.

9.5.5 Pressure Control Menu

When the pressure control function is switched on, the pump is switched off as soon as 
the counterpressure exceeds the set limit value by more than 0.5 bar. If no pressure 
sensor (Flow Monitor pump option) is connected, the pump determines the pressure from 
the motor current.

Note
For applications with high requirements in terms of precision, the pressure control 
function must be used with a pressure sensor.

In the pressure control menu, the function is switched on or off and the counterpressure at 
which the pump is stopped is set. 

1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200

0 1 2 3 4 5 6 7 8 9 10
psys  [bar]

Vkal  [ml]

DDI 60 -10 

DDI 150 - 4
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Input range for the pressure control function:

Set the pressure control function

The pressure control value is entered using "Up"/"Down".

In the second function level: 

"P:OFF" appears in the display.

1. Press the "Up" key.

– "P:ON" appears in the display.

2. Press the "Start/Stop" key.

– The current pressure control value appears in the display. (The default value is the 
maximum set pressure of the pump.)

3. Press the "Up"/"Down" keys to enter the desired pressure control value.

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Confirm the setting and close the second function level.)

Pressure control

When the pressure control function is active during operation (excess pressure in the 
dosing head, or motor current consumption too high):

• The pump is stopped.

• The error signal relay switches on.

• The LED flashes red/green.

• "bar" and "ERROR" flash in the display:

Once the error has been removed:

• Press the "Start/Stop" key to acknowledge the error.

• The pump starts running again (if it was running before).

• The error signal relay switches off.

• The pump returns to the state it was in before the error occurred.

Automatic restart

Until the error is removed and acknowledged, the pump attempts to restart up to 5 times 
at 10 minute intervals. Several strokes are thus carried out.

Pump type Maximum 
counterpressure [bar] Setting range [bar]

DDI 60-10 10 1 - 12

DDI 150-4 4 1 - 5

P:OFF
bar

 Up

 Down

10.0
 Down

 Up 

P:OFF

P:on Stop

Start 6.0

The pressure control value 
is entered using ‚Up’/’Down’

Stop

Start

 Menu
Info

 Menu
Info

 Menu
Info

bar

bar

bar bar

Stop
1.20

ERROR

l/h

bar

Manual
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Caution
To protect the pump and system against excessive build-up of pressure: Install an 
overflow valve in the pressure line.

9.5.6 Memory Function 

Used to store excess contact inputs for processing later.

9.5.7 Current Input / Output - Weighting
In current input/output operation, the dosing capacity is controlled via the current signal. 
The pump emits a current signal as a feedback for control rooms or master/slave applica-
tions.

Note
For current input/output weighting, see also "First Function Level/Current Signal 
Control 0 - 20 mA/4 - 20 mA".

Current input and current output with default setting

The assignment between the current signal and flow rate with default setting is 
linear and passes:

• With 0 - 20 mA current signal control for current input and current output:
through Q = 0 at 0 mA and the value pair Qmax (Qcal) at 20 mA 
(curve 1a)

• With 4 - 20 mA current signal control for current input and current output:
through Q = 4 at 0 mA and the value pair Qmax (Qcal) at 20 mA
(curve 2a)

• With manual or contact control for current output:
through Q = 4 at 0 mA and the value pair Qmax (Qcal) at 20 mA
(curve 2a)

Default setting for Qmax is the maximum dosing flow at default calibration up to 3 bar.

When calibrating the pump for your application and using current signal control 
and/or current output, proceed as follows:

1. Calibrate the pump.

2. Determine the maximum flow rate Qcal by taking a reading on the pump:
Qcal is the maximum adjustable flow rate after calibration, e.g. in manual mode, or the 
displayed flow rate in continuous operation (press and hold down the "Start/Stop" key 
for longer than 1 second).

3. To set the current input/current output weighting, refer to the instructions under 
"Setting the weighting".

Note
For unweighted assignment (curves 1a, 2a, see above) select the following 
reference points:
L: mAmin. = 0 (4) mA / Qselect mA min. = 0 l/h 
H: mAmax. = 20 mA / Qselect mA max. = Qcal 

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

Q [l/h]

Iin / Iout 0-20 mA

Iin 4-20 mA
Iout 4-20 mA, manual, 
     kontakt

1a

2a

1..

2..

Qmax default (Qkal)

50 l/h

20 l/h

40 l/h

10  l/h

30 l/h
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Note
Qcal is not updated automatically when DDI model 222   is recalibrated. This 
protects the user-defined value pairs. After calibration, new weighting may be 
required!

Setting the weighting (in the second function level):

Note
The setting options for weighting depend on the selected current signal control. 
The parameters for 0 - 20 mA and for 4 - 20 mA are independent of one another. The 
weighting parameters are modified and saved according to the set operating mode. 
Select the current control operating mode used later (0 - 20 mA/4 - 20 mA) manually 
or via contact signal before weighting. (Weighting of the control output for manual 
control mode or contact signal control is the same as current weighting 4 - 20 mA.)

In the second function level: 

First enter the values for reference pair L:

The current value for mAmin. appears in the display (the default value is "L:0.0 mA" 
("L:4.0 mA")), "Analog" and "0 - 20 mA" ("4 - 20 mA) (flashing)).

1. Press the "Up"/"Down" key to enter the minimum current input mAmin. between 0 mA 
(4 mA) and 20 mA (e.g. mAmin. = 6 mA).

2. Press the "Start/Stop" key.

– The current value for the mAmin. assigned flow rate QmA min. appears in the display 
(the default value is 0.000).

3. Press the "Up"/"Down" key to enter the desired value for flow rate QmA min. at mAmin.
(e.g. QmA min. = 10 l/h).

Now enter the values for reference pair H:

1. Press the "Start/Stop" key.

– The current value for mAmax. appears in the display (the default value is 
"H:20.0 mA").

2. Press the "Up"/"Down" key to enter the maximum current input mAmax. > mA min.
(e.g. mAmax. = 16 mA).

3. Press the "Start/Stop" key.

– The current value for the mAmax. assigned flow rate QmA max. appears in the 
display (the default value is Qmax.).

Analog

L:0.0 mA

Down

Up

set the flow rate
Q mA min.

0 - 0,999 [l/h]
1 - 9,9 [l/h]
10 - 99,9 [l/h]
100 – Q max. [l/h]

Stop
Start

Analog

6 mA

Select value for current 
input mA min.
0 - 20 mA

Analog

0.000 l / h
0-20 mA

Down

Up Analog

10.00 l / h
0-20 mA

Stop
Start

0-20 mA

 Menu
Info

 Menu
Info

0-20 mA

Analog

H:20.0 mA

Down

Up

set the flow rate
Q mA max.

0 - 0,999 [l/h]
1 - 9,9 [l/h]
10 - 99,9 [l/h]
100 – Q max. [l/h]

Stop
Start

Analog

16 mA

Select value for current input
mA max. > mA min.

Analog

71.00 l / h
0-20 mA

Down

Up Analog

40.00 l / h
0-20 mA0-20 mA0-20 mA

Stop
Start

flashing

flashing
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4. Press the "Up"/"Down" key to enter the desired value for flow rate QmA max. at mAmax.
(e.g. QmA max. = 40 l/h).

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Confirm the setting and close the second function level.)

Result of weighting:

In the example, the following values were entered as reference points Ld and Hd:

Ld: mAmin. = 6 mA, Qselect mA min. = 10 l/h 

Hd: mAmax. = 16 mA, Qselect mA max. = 40 l/h 

The curve for current input/current output now passes through 
Q = 0 at < 6 mA, from Q = 10 l/h at 6 mA to Q = 40 l/h at 16 mA, 
and through Q = 40 l/h at > 16 mA (curve 1d).

In the same way, it is also possible to enter a current weighting with a negative gradient, 
in order to do this the value pair for reference point L must first be entered with the smaller 
mA value followed by reference point H.

In the example, the following values were entered as reference points Le and He:

Le: mAmin. = 2 mA, Qselect mA min. = 60 l/h 

He: mAmax. = 16 mA, Qselect mA max. = 10 l/h 

The curve for current input/current output now passes through 
Q = 0 at < 2 mA, from Q = 60 l/h at 2 mA to Q = 10 l/h at 16 mA, 
and through Q = 10 l/h at > 16 mA (curve 1e).

Note
The maximum flow rate of the pump must not be exceeded! 

Note down the set current weighting in the following diagram for current input/
current output:

1. Label the Q [l/h] axis for your working area.

2. Mark your reference points with the value pairs
L: mAmin./Qselect mA min. and H: mAmax./Qselect mA max. 
in the diagram.

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin [mA]

Q [l/h]

1d

50 l/h

20 l/h

Qselect mA max. d

40 l/h

10  l/h

30 l/h

1e

Qselect mA max. eQselect mA min. d

Qselect mA min. e
50 15.720139-V4.0 / 1.35

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 54 of 879



DDI model 222  en Using the Pump Electronics

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets
3. Draw the curve as a line from L to H, 
vertical from Qselect mA min. to the mA axis, and 
horizontal from Qselect mA max. to the edge of the diagram. 

9.5.8 Batch Menu / Batch Mode

In batch mode a defined batch quantity is dosed with a defined dosing flow. The batch can 
be dosed manually or by a contact.

Caution
Risk of dosing errors! Batch dosing using contact inputs may be insufficiently or 
excessively triggered in the event of an error, if the pump/system is not monitored. 
The system must be protected redundantly.

• Batch mode is controlled at the first and second function level. 

• The batch quantity is set in the second function level. 

• The batch function is enabled in the first function level.

Setting batch dosing

In the second function level: 

"OFF B" appears in the display.

1. Press the "Up" key.

– "ON B" appears in the display.

2. Press the "Start/Stop" key.

– The current defined flow rate appears in the display. 

3. Press the "Up"/"Down" keys to enter the desired flow rate.

4. Press the "Start/Stop" key.

– The current defined batch quantity appears in the display. 

5. Press the "Up"/"Down" keys to enter the desired batch quantity.

0 mA 4 mA 8 mA 12 mA 16 mA 20 mA
0

Iin/out [mA]

Q [l/h]

L: Q select mA min. = ____ / ____mA min.
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Qkal
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On  Stop

Start 1,05 L 
B

input of batch amount 
with'Up' / 'Down'

 Down

 Up
Stop

Start

 Menu
Info

 Menu
Info

 Menu
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• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Confirm the setting, close the second function level and enable batch dosing in 
the first function level.)

Executing batch dosing

– In the first function level only the batch function is displayed with the Batch Manual 
and Batch Contact menu items.

– "Stop" and the preset batch quantity appear in the display, the LED lights up red.

• Use the "Menu/Info" key to select either: 

• "Batch Manual", or

• "Batch Contact"

Batch Manual

Batch dosing is triggered manually.

• Press the "Start/Stop" key.

– The LED and the "Stop" segment are turned off and "Run" flashes in the display.

– The preset batch quantity is dosed. 

Batch Contact

Batch dosing is triggered by an external contact signal. 

To activate the batch contact function:

• Press the "Start/Stop" key.

– The LED lights up green, the "Stop" segment is turned off and "Run“ appears in 
the display.

When the external contact signal is received:

– "Run" flashes in the display.

– The preset batch quantity is dosed. 

During Batch Dosing

The batch quantity still to be dosed appears in the display.

To display the batch quantity already dosed:

• Press the "Down" key.

To display the total batch quantity: 

• Press the "Up" key.

Stop/start pump during batch dosing

The pump is stopped by:

• Pressing the "Start/Stop" key, oror

• Remote on/off 

The pump is restarted by:

• Pressing the "Start/Stop" key

– The remaining quantity is dosed.

Deactivating the batch function

1. Open the second function level.

2. Press the "Menu/Info" key several times. 

– "ON B" appears in the display.

3. Press the "Up" key.

– "OFF B" appears in the display.
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– The batch function is deactivated.

9.5.9 Timer / Timer Mode Menu

In timer mode a defined batch quantity is dosed with a defined dosing flow. The first 
dosing starts after the start time t1 has elapsed, batch dosing is then repeated after the 
repetition time t2 has elapsed, until the user stops the process by pressing the "Start/
Stop" key or with remote off.

Caution
Risk of dosing errors! 
If repetition time t2 is not long enough to dose the batch quantity at the set dosing 
flow within this time, the pump continues dosing until the current batch quantity is 
finished. The pump is then stopped and the next batch dosing is triggered after the 
next repetition time. 
Batch dosing in timer mode may be insufficiently or excessively triggered in the 
event of an error, if the pump/system is not monitored. The system must be protec-
ted redundantly.

• Timer mode is controlled in the first and second function level. 

• The batch quantity and times t1 and t2  are set in the second function level. 

• Timer mode is enabled in the first function level
.

"OFF t" appears in the display.

1. Press the "Up" key.

– "ON t" appears in the display.

2. Press the "Start/Stop" key.

3. Press the "Up"/"Down" keys to enter the desired dosing flow.

– The selected dosing flow appears in the display.

4. Press the "Start/Stop" key.

Input range for the
batch quantity:

0.0 - 999.9 ml 
1.00 - 99.99 l
100 - 999.9 l

Input range for the
times t1 and t2:

1 min < t1 < 999 h
1 min < t2 < 999 h
Input: hh:mm

Batch 1 Batch 2 Batch n

start time t1 repetition time t2

Dosing DosingDosing

repetition time t2

t

t
OFF

On
Menu

Menu

OFF
t

Up

Down

Stop
Start

Down

Up

Stop
Start

Stop
Start

Stop
Start

Down

Up
Stop
Start

Menu

Down

Up

Down

Up

6.00
t

l/h

890.0
t
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1:00
t

h

t 1
t

2:00
t

h
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5. Press the "Up"/"Down" keys to enter the desired batch quantity.

– The selected batch quantity appears in the display.

6. Press the "Start/Stop" key.

– "t1" appears in the display.

7. Press the "Up"/"Down" keys to enter start time t1.

8. Press the "Start/Stop" key.

– "t2" appears in the display.

9. Press the "Up"/"Down" keys to enter repetition time t2.

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.), 

or

• Press the "Start/Stop" key.

– (Confirm the setting, close the second function level and enable timer mode in the 
first function level.)

Selecting "Manual" or "Contact" timer mode

• When the pump is running (LED lights up green) press the "Start/Stop" key.

– "Stop" and the preset start time t1 appear in the display, the LED lights up red.

– "Manual" or "Contact" appears in the display ("Manual" is set by default).

In the first function level only the timer function is displayed with the Timer Manual and 
Timer Contact menu items. 

• Use the "Menu/Info" key to select either: 

• "Timer Manual", 

or

• "Timer Contact"

Enabling timer mode

Timer Manual

Batch dosing with the preset pause time is triggered manually.

• Press the "Start/Stop" key.

– The LED lights up green, the "Stop" segment is turned off and "Run" flashes in the 
display.

– The preset batch cycle is started. 

Timer Contact 

Batch dosing with the preset pause time is triggered by an external contact signal. 

To activate the batch contact function:

• Press the "Start/Stop" key.

– The LED lights up green, the "Stop" segment is turned off and "Run“ appears in 
the display.

When the external contact signal is received:

• "Run" flashes in the display.

• The preset batch cycle is started. 

During Pause Times

The time remaining until the next dosing appears in the display.

To display the time already elapsed:

• Press the "Down" key.

To display the total time t1 or t2:

• Press the "Up" key.
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During Timer Dosing

The batch quantity still to be dosed appears in the display.

To display the batch quantity already dosed:

• Press the "Down" key.

To display the total batch quantity: 

• Press the "Up" key.

Stop/start pump during timer dosing

The pump is stopped by:

• Pressing the "Start/Stop" key

or

• Remote on/off 

The pump is restarted by:

• Pressing the "Start/Stop" key

– The preset batch cycle continues.

Deactivating the timer function

1. Open the second function level.

2. Press the "Menu/Info" key several times. 

– "ON t" appears in the display.

3. Press the "Up" key.

– "OFF t" appears in the display.

– The timer function is deactivated.

9.5.10 Profibus Menu

The "Profibus" menu item is only displayed for pumps with Profibus interfaces. The Profi-
bus interface is activated/deactivated here and the bus address is specified.

9.5.11 Slow Mode Menu

Slow mode reduces the maximum dosing flow of the pump in two stages to 66% (slow 
mode 1) or 41% (slow mode 2). By increasing the minimum suction time, cavitation is 
reduced with viscous media, for example.

Slow mode can be activated in any operating mode. 

In the slow mode menu, the slow mode function is set and the slow mode factor is 
selected. 

Set slow mode

In the second function level: 

"SL:OF" appears in the display.

• Press the "Up"/"Down" key to switch between normal operation (SL:OF), slow mode 1 
(SL:01) and slow mode 2 (SL:02).

– The current slow mode factor appears in the display.

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.), or

• Press the "Start/Stop" key.

– (Confirm the setting and close the second function level.)

Note
The maximum flow rate of the pump decreases. The maximum stroke value is 120 
1/min in slow mode 1 and 74 1/min in slow mode 2.
The minimum adjustable flow rate is maintained.
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9.5.12 Viewing / Resetting the Total Capacity Dosed

The total capacity dosed since the value was last reset is displayed.

Note
The maximum value that can be displayed is 9999 l, if this value is exceeded, coun-
ting starts again at zero.

To reset the value:

1. Press the "Up" key.

– "dEL" appears in the display.

2. Press the "Start/Stop" key.

– The total dosing capacity is deleted.

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Confirm the setting and close the second function level.)

To display the value during operation of the pump (in "Run" mode):

• Press the "Menu/Info" key.

– The total capacity dosed since the value was last reset is displayed.

9.5.13 Displaying the Total Operating Hours

The operating hours counter indicates the operating time of the drive, e.g. to check 
maintenance intervals. The maximum number of operating hours that can be displayed is 
99990 h (display = 9999).

The operating hours counter cannot be reset.

Note
Multiply the number displayed by 10 to determine the number of operating hours.

9.6 Service Level

Open the service level to modify the switch assignments of the electronics, to set the 
pump type, or to select the unit of display for the dosing flow 
(l/h; gal/h).

9.6.1 Modifying the Switch Assignment

Note
You are modifying the default settings of your electronics, they will therefore differ 
from the technical data.

The service level can only be accessed when the power supply is switched on.

1. Simultaneously press the "Menu/Info" and "Down" keys, and hold them down.

2. Switch on the power supply.

– The LED alternately flashes red and green.

3. Release the "Menu/Info" and "Down" keys.

4. Press the "Start/Stop" key.

5. Press the "Up" key.

– The LED lights up yellow.

– "Func" appears in the display.

6. Press the "Menu/Info" key.

– The service level is opened.
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1. Navigate in the service level by repeatedly pressing the "Menu/Info" key.

2. Use the "Up" and "Down" keys to modify the switch assignment in the relevant menu.

3. Press the "Start/Stop" key to:

• Confirm the new settings

• Exit the service level

• Open the first function level.

1: Relay function (stroke/pre-empty/pulse selection)

"1:OFF", "1:ON" or "1:1:1" appears in the display.

• Use the "Up" and "Down" keys to switch between:

• "1:OFF" Relay function = stroke signal ("1/min“ flashes in display) 

and

• "1:ON" Relay function = pre-empty signal 
(empty signal symbol flashes in the display)

and

• "1:1:1" Relay function = pulse input ("n:1" flashes in the display)

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

2: NO/NC relay output (stroke/pre-empty/pulse)

"2:NO" or "2:NC" appears in the display ("1/min" and empty signal symbol flashes in the 
display)

• Use the "Up" and "Down" keys to switch between:

• "2:NO"  stroke/pre-empty signal/pulse input relay = NO contact

and

 Up

pump not connected to power supply

LED flashes up red and green alternating

Stop
Start 

keep pressed when switching on

 Down+

Service level

Stop
Start LED lights up yellow

1: relay function for output stroke/ 
    advanced empty message / pulse signal
2: stroke/ advanced empty message / 
    pulse signal NO / NC
3: advanced empty message NO / NC
4: empty message NO / NC
5: fault message NO / NC
6: remote off NO / NC
7: locking 'run' ON/OFF
- dosing controller calibration
- number of error strokes for the 
  dosing controller
-   unit [l/h] / [gph]

 Menu
Info

 Menu
Info
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• "2:NC"  stroke/pre-empty signal/pulse input relay = NC contact

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

3: Pre-empty signal NO/NC input

"3:NO" or "3:NC" appears in the display (empty signal symbol flashes in display)

• Use the "Up" and "Down" keys to switch between:

• "3:NO" Pre-empty signal = NO contact

and

• "3:NC" Pre-empty signal = NC contact

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

4: Empty signal NO/NC input

"4:NO" or "4:NC" appears in the display (empty signal symbol lights up in the display)

• Use the "Up" and "Down" keys to switch between:

• "4:NO" Empty signal = NO contact

and

• "4:NC" Empty signal = NC contact

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

5: Error signal NO/NC output

"5:NO" or "5:NC" appears in the display ("ERROR" flashes in the display)

• Use the "Up" and "Down" keys to switch between:

• "5:NO" Error signal relay = NO contact

and

• "5:NC" Error signal relay = NC contact

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

6: Remote off NO/NC input

"6:NO" or "6:NC" appears in the display ("Run" and "Stop" flash in the display)

• Use the "Up" and "Down" keys to switch between:

• "6:NO" Remote off = NO contact

and

• "6:NC" Remote off = NC contact

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)
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or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

7: Locking ’run’ ON/OFF

The locking of the "Start/Stop" key against manual stopping of the pump can be enabled 
and disabled.

The display indicates "7:on" or "7:off" (the "RUN" symbol is displayed).

• Use the "Up" and "Down" keys to switch between:

• "7:on" Locking ’run’ on

and

• "7:off" Locking ’run’ off

• Press the "Menu/Info" key.

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

9.6.2 Dosing Controller Calibration

The dosing controller can be calibrated.

For information about operating the pump with the dosing controller, refer to the "Dosing 
controller" additional guidelines.

"P:OFF" appears in the display ("CAL" appears).

• Press the "Menu/Info" key. 

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

9.6.3 Number of Error Strokes for the Dosing Controller

The number of error strokes permitted when starting the pump and when the pump is 
running without dosing controller error indication can be set.

For information about operating the pump with the dosing controller, refer to the "Dosing 
controller" additional guidelines.

"ST:60" appears in the display ("ERROR" appears)

• Press the "Menu/Info" key. 

– (Confirm the setting and move on to the next menu item.)

or

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)

9.6.4 Selection Unit (Display)

"Unit l/h" or "Unit gph" appears in the display.

• Use the "Up" and "Down" keys to switch between:

• "Unit l/h" Unit Q = l/h

and

• "Unit gph" Unit Q = gal/h

• Press the "Start/Stop" key.

– (Close the service level and confirm the setting.)
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9.7 Resetting to Default Settings

You can reset the first and second function levels to the default settings when the power 
supply is connected.

Note
The service level settings (pump type, unit of display for the dosing flow, input and 
output settings) and the values for the total dosing capacity and operating hours 
counter remain as they are.

The pump is disconnected from the mains.

1. Simultaneously press the "Down" and "Up" keys and hold them down.

2. Switch on the power supply.

– "boot" appears in the display.

3. Release the "Down" and "Up" keys.

– The settings in the first and second function levels are reset to the default settings.

9.8 Creating a Master / Slave Application
You can connect several secondary pumps and control the secondary pumps (slaves) via 
the first pump (master).

9.8.1 Master

All operating modes in manual, contact, or current control are available for the 
master pump:

• Manual

• Contact 

• Batch dosing with manual / contact start

• Timer mode with manual / contact start

• Current control 

Select the output signal of the master pump in the service level 
(relay 1) (output socket 3) :

• Stroke signal (emits one output signal per stroke) - must be used for manual or current 
control of the master pump.
or

• Pulse input (emits one output signal per contact input signal) - must be used for con-
tact control of the master pump.

Or select the current output (putput socket 2) for current control of the slave pump.

Note
Please note that the current output can differ from the current input, e.g. when the 
pump is stopped, and please observe the modified current output values with 
weighted current control.

9.8.2 Slave

The following operating modes are available for slave pumps in contact or current 
control (input socket 4):

• Contact 

• Batch dosing with contact start

• Timer mode with contact start

• Current control 

Note
The settings for the operating modes of the slave pumps are implemented indepen-
dently of the settings for the master pump.
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Caution
Unused pulse inputs from the master pump are forwarded to the slave pumps 
when: output signal = pulse input is set. They are processed on the slave pumps 
according to the slave pump settings!

9.9 Hotkeys / Info Keys
The following important displays and functions of the DDI model 222  can be accessed 
quickly using key combinations (hotkeys).

Service functions

Display functions in batch and timer operation

Other display functions

Function Operating state 
of the pump

Activate 
function / display

Deactivate 
function / display

Deaerate
In "Run", "Stop" or 
"Menu" mode

Press the 
"Start/Stop" key for 
at least 1 second

Release the 
"Start/Stop" key

Move back the 
diaphragm for 
servicing

Pump must be in 
"Stop" mode

Simultaneously 
press the "Up" and 
"Down" keys

—

Boot function
The pump is 
disconnected from the 
mains

Simultaneously 
press the "Up" and 
"Down" keys while 
switching on the 
mains

—

Delete the total dosing 
capacity In "Run" mode

Press the "Menu/
Info" key for 5 
seconds

—

Display / function Operating state 
of the pump

Activate 
function / display

Deactivate 
function / display

Display the batch 
quantity already 
dosed since start of 
the batch 

During batch dosing 
in batch or timer 
operation 

Press the "Down" 
key

Release the 
"Down" key

Display the total batch 
quantity Press the "Up" key

Release the "Up" 
key

Display the time that 
has already elapsed During pause times 

in timer operation 

Press the "Down" 
key

Release the 
"Down" key

Display the total time Press the "Up" key
Release the "Up" 
key

Display / function Operating state 
of the pump

Activate 
function / display

Deactivate 
function / display

Display the total 
dosing capacity In "Run" mode

Press the "Menu/
Info" key Display 

automatically jumps 
back after 
5 seconds

Display the input 
current

In "Analog" mode 
(0 - 20 mA / 
4 - 20 mA)

Press the "Down" 
key

Display of pressure in 
the dosing head In "Run" mode

Press the "Menu/
Info" key 2 x

Display 
automatically jumps 
back after 
10 seconds
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9.10 Pump Safety Functions
The DDI model 222   pump is equipped with various safety functions as standard, which 
are indicated by the following indicators and behaviour of the pump. 

Safety functions

Designation Error Pump behaviour LED/display/
relay

Behaviour after 
error removal

Power Off

Excess pressure 
in the dosing 
head or motor 
power 
consumption too 
high.

The pump stops. 
An attempt to 
restart 
automatically is 
made every 10 
minutes.

The LED flashes 
red/green.
"ERROR", "bar", 
"1/min" appear in 
the display.
The error signal 
relay switches 
on.

Restart after error 
confirmation and 
pressing the 
"Start/Stop" key, 
or on an 
automatic restart 
attempt.

Blocking safety
Clogged pressure 
line/blocked 
motor

The pump stops 
after 1 stroke.

The LED flashes 
red.
"ERROR", "bar", 
"1/min" appear in 
the display.
The error signal 
relay switches 
on.

Restart after error 
confirmation and 
pressing the 
"Start/Stop" key.

Pressure 
control (can be 
switched on and 
off)

When the 
pressure control 
function is 
switched on: 
Excess pressure 
in the dosing 
head (with 
pressure sensor) 
or motor power 
consumption too 
high.

The pump stops 
after 3 strokes. 
An attempt to 
restart 
automatically is 
made every 10 
minutes up to 5 
times with an 
increasing 
number of 
strokes.

The LED flashes 
red/green.
"ERROR", "bar" 
flash.

Restart after error 
confirmation and 
pressing the 
"Start/Stop" key, 
or on an 
automatic restart 
attempt.

Diaphragm 
breakage 
monitoring
(optional)

Diaphragm 
breakage

The pump starts 
running again (in 
emergency 
mode).

The LED flashes 
red.
"ERROR", "MBS" 
flash.
The error signal 
relay switches 
on.

The error signal 
relay switches off 
after error 
confirmation.

Flow Monitor 
(dosing 
controller)

Refer to "Dosing controller" additional guidelines.
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10 Maintenance

10.1 General Notes

! Warning
When dosing dangerous media, observe the corresponding safety precautions!

Wear protective clothing (gloves and glasses) when working on the dosing head, 
connections or lines!

Warning
Do not open the pump!
Repairs must only be carried out by authorised and qualified personnel!

Switch off the pump and disconnect it from the mains before carrying out mainte-
nance work and repairs!

10.2 Maintenance Intervals
• At least every 12 months or after 4000 operating hours, when dosing crystallizing 

liquids more frequently,

• In the event of an error

10.2.1 Cleaning the Valves and Diaphragm

• Clean diaphragm and valves and replace, if necessary (for stainless steel valves: 
inner parts of valve) – see "Spare Parts" section

10.3 Cleaning Suction and Pressure Valves

! Warning
Risk of chemical burns!
Wear protective clothing (gloves and glasses) when working on the dosing head, 
connections or lines!
Do not allow any chemicals to leak from the pump. Collect and dispose of all che-
micals correctly!

Note
If possible, rinse the dosing head, e.g. by supplying it with water.

10.3.1 Switching Off the Pump

• Switch off the pump and disconnect it from the mains.

• Depressurise the system.

• Take suitable steps to ensure that the returning dosing medium is safely collected.

10.3.2 Unscrewing Suction and Pressure Valves/Cleaning Valves

Saug- und Druckventile wie folgt reinigen:

1. Unscrew valve.

2. Remove screw part and valve seat with round nose pliers.

3. Dismantle inner part (seat, O-ring, balls, ball cages, springs if present).

4. Clean all parts, replace faulty parts.

4.1 For plastic DN 8 valve, replace valve completely.

4.2 For stainless steel DN 8 valve or DN 20 valve, replace valve inner parts.

– For spare parts sets contents and order numbers: see "Spare Parts" section.

5. Reassemble valve.

6. Replace O-rings with new ones and screw valve back on.
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Caution
The O-rings must be correctly placed in the specified groove.
Observe flow direction (arrow)!
Only tighten plastic valves by hand. Risk of damage!

10.4 Replacing the Diaphragm

! Warning
Risk of chemical burns!
Wear protective clothing (gloves and glasses) when working on the dosing head, 
connections or lines!
Do not allow any chemicals to leak from the pump. Collect and dispose of all che-
micals correctly!

Note
If possible, rinse the dosing head, e.g. by supplying it with water.

10.4.1Resetting the Diaphragm

When replacing the diaphragm, it must be at the back dead point (end of suction stroke). 
As the stroke usually ends at the front dead point, reset the diaphragm as follows:

• With the pump stopped (LED lights up red), press the "Up" and "Down" keys 
simultaneously.

– The diaphragm is reset.

10.4.2 Switching Off the Pump

• Switch off the pump and disconnect it from the mains.

• Depressurise the system.

• Take suitable steps to ensure that the returning dosing medium is safely collected.

 

DN 8 valve, stainless steel/plastic, 
spring-loaded as an option

DN 20 valve 1) stainless steel/2) plastic, 
spring-loaded as an option

2)1)
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10.4.3 Replacing the Diaphragm

1. Loosen the 6 screws (1q) on the dosing head (2).

2. Remove dosing head (2) with dosing head cover (2q).

3. Unscrew the diaphragm (Q) anti-clockwise.

4. Screw in new diaphragm.

Note
Replace support disk when damaged.

4.1 For pumps with MBS: The diaphragm package (Q) is supplied with a new support 
disk (5q) screwed on. Screw in the complete diaphragm package.

5. Replace the dosing head (2) with dosing head cover (2q) and tighten the screws (1q) 
crosswise. Maximum torque: 4 Nm.

6. Restart pump.

Caution
Following initial start-up and after each time the diaphragm is changed, tighten the 
fixing screws on the dosing head:
After approximately 6 - 10 working hours or two days, tighten the dosing head 
screws crosswise using a torque wrench.
Max. torque

Pump type

Dosing head version

Standard With diaphragm breakage signal

DDI 60-10 7 Nm 7 Nm

DDI 150-4 7 Nm 7 Nm
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Diagram for replacing diaphragm 

DDI 60-10

Q Diaphragm

2 Dosing head

1q Dosing head screws

2q Dosing head disk

3q Intermediate ring

5q Intermediate flange

DDI 150-4

Q Diaphragm

2 Dosing head

1q Dosing head screws

2q Dosing head disk

3q Intermediate ring

4q separator

5q Intermediate flange

1q

2q

2

3q

Q

5q

5q

Q

1q

2q

2

3q

4q
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11 Possible Errors

Note
For further error signals for the electronics, refer to the relevant section.

Error Cause Remedy

Dosing pump does not 
run.

Not connected to mains. Connect the power supply cable.

Incorrect mains voltage.
Switch off pump, check voltage and motor. If 
the motor is faulty, return the pump for repair.

Electrical failure. Return the pump for repair.

Pump does not suck 
in or dose.

Crystalline deposits in the valves. Clean the valves.

Empty dosing tank. Fill dosing tank.

Air in the suction line and dosing head. Fill dosing head and suction line.

Valves not correctly assembled.
Assemble the valve inner parts in the right 
order and check or possibly correct the flow 
direction.

Dosing pump does not 
suck in.

Leaking suction line. Replace or seal the suction line.

Cross-section of the suction line too narrow or suc-
tion line too long.

Check Grundfos specification.

Clogged suction line. Rinse or replace the suction line.

Foot valve covered by sediment. Suspend the suction line at a higher position.

Buckled suction line.
Install the suction line correctly, check for 
damage.

Diaphragm broken or diaphragm tappet torn out. Replace the diaphragm.

Excess counterpressure
Depressurise the system on the pressure side 
of the pump.

Dosing pump does not 
dose.

Viscosity or density of medium too high. Check installation.

Injection unit blocked.
Check and possibly correct the flow direction, 
or remove the obstruction.

Incorrect installation of lines and peripheral equip-
ment.

Check perviousness and correct installation.

Sealing elements not chemically resistant. Replace sealing elements.

Dosing flow of the 
pump

is inaccurate.

Volatile medium. Check installation.

Parts of the valves covered in dirt or incrusted. Clean the valves.

Incorrect dosing flow display. Calibrate.

Counterpressure fluctuations.
Use a pressure retention valve and a pulsation 
damper, if necessary.

Suction height fluctuations. Keep the suction level constant.

Siphon effect (aDDIssion pressure higher than 
counterpressure).

Install a pressure retention valve.

Leaking or porous suction line or pressure line. Replace the suction line or pressure line.

Dosing diaphragm worn (incipient tears). Replace the diaphragm.

Variation of the dosing medium (density, viscosity).
Check the concentration, use an agitator, if 
necessary.

Overflow
Install or check suction and pressure pulsation 
damper, recalculate installation, install 
pressure retention valve.
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Bjerringbro, 15th May 2006

Jan Strandgaard, Technical Director

Declaration of Conformity
We Grundfos declare under our sole responsibility that the prod-
ucts DMX model 222, to which this declaration relates, are in con-
formity with the Council Directives on the approximation of the laws 
of the EC Member States relating to
— Machinery (98/37/EC).

Standards used: EN ISO 12100 and EN 809: 1998.
— Electromagnetic compatibility (89/336/EEC).

Standards used: 
EN 61000-3-2: 1995 + A1 + A2: 1998
EN 61000-3-3: 1995
EN 61326:1997 + A1: 1998 + A2: 2001 Class B
EN 61326:1997 / A1: 1998 + A2: 2001.

— Electrical equipment designed for use within certain voltage limits 
(73/23/EEC) [95].
Standard used: EN 61010-1: 2002.

—
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Operation Manual
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Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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Imprint
Pressure Loading Valve 525
Operation Manual

Version 3.0

Publisher

ALLDOS Eichler GmbH
Reetzstraße 85 • 76327 Pfinztal (Söllingen)
Postfach 1160 • 76317 Pfinztal
Germany

Tel. +49 72 40 61-0 / Fax. +49 72 40 61-211
Mail: alldos.de@alldos.com
Internet: www.alldos.com

© 2007 by ALLDOS Eichler GmbH

Subject to change.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure loading valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure loading valve described here is used to maintain the required 
counterpressure for the pump, if insufficient counterpressure is available in the system or 
open outflow is specified.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
4 15.750045-V3.0
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure loading valve keeps the pump's backpressure constant. The valve opens 
and the liquid is dosed, if the pressure exceeds the opening pressure adjusted at the 
valve.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure loading valves must not be used for abrasive or crystallizing media.

! Warning
Pressure loading valves are not absolutely tight. When dosing dangerous sub-
stances take appropriate protective measures!

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar

1.4571 -10 °C to 40 °C

PVC 0 °C to 40 °C

PP 0 °C to 40 °C

PVDF -10 °C to 40 °C *
V3.0 5
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4 Technical Data

4.1 Pressure Loading Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket Hose type Pipe Connection Image

525-0565 4 3 PP Viton PE-SL4/6 G 5/8" 1

525-0565.1 4 3 PP EPDM PE-SL4/6 G 5/8" 1

525-0566.1 4 3 PVDF PTFE RO4/6" G 5/8" 2

525-0567
4 
8

3 PVC Viton
PE-SL4/6 
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.1
4 
8

3 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0567.2
4
8

3 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0570 4 3 1.4571 RO4/6" G 1/4" 5

525-0573 4 3 PP EPDM PE-SL5/8 G 5/8" 1

525-0600 4 3 1.4571 RO4/6" G 1/4" 4

525-0608 4 3 PTFE Viton GL 18" -

525-3173
4
8 3 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3173.1
4 
8 3 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3174

4
8

3 PVC Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12
PVC-SL6/12

RO10/12" G 5/8" 1

525-3174.1
4
8 3 PVC EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

RO10/12" G 5/8" 1

525-0563 8 3 PP EPDM PE-SL9/12 G 5/8" 1

525-0568 8 3 PP Viton RO12/16" G 5/8" 3

525-0568.1 8 3 PP EPDM RO12/16" G 5/8" 3

525-0569.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-0571 8 3 1.4571 RO1/4" G 1/4" 6

525-1565.1 8 3 PP EPDM PVC-SL6/12 G 5/8" 1

525-3177 8 3 PVDF PTFE PE-SL6/9 G 5/8" 1

Drilling scheme for Images 1-4

Image 1
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Image 2

Image 3

Image 4

Drilling scheme for Images 5 and 6

Image 5

Image 6
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4.2 Pressure Loading Valves DN 20

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Hose type Pipe Connection Image

525-1113 20 3 PVC Viton 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.01 20 3 PVC Viton 149 PVC-SL19/27 G 11/4" 8

525-1113.1 20 3 PVC EPDM 149 PVC-SL13/20 RO20/25 G 11/4" 7

525-1113.11 20 3 PVC EPDM 149 PVC-SL19/27 G 11/4" 8

525-1113.21 20 3 PVC PTFE 149 PVC-SL19/27 G 11/4" 8

525-1163 20 3 PP Viton 152,5 RO20/25 G 11/4" 7

525-1163.01 20 3 PP Viton 152,5 PVC-SL19/27 G 11/4" 8

525-1163.1 20 3 PP EPDM 152,5 RO20/25 G 11/4" 7

525-1163.11 20 3 PP EPDM 152,5 PVC-SL19/27 G 11/4" 8

525-1183.1 20 3 PVDF PTFE 145,5 RO20/25 G 11/4" 7

525-2133 20 3 1.4571 - G3/4 10

525-4113 20 3 PVC Viton 149 3/4" NPT 9

Drilling scheme

Image 7

B A
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Image 8

Image 9

Image 10

B A

AB
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4.3 Pressure Loading Valves DN 32

* With insertion section for pipe 32/40 in PP and also in PVDF

Order No. Nominal 
width

Pressure 
release

Valve 
body Gasket L Pipe Connection Image

525-1173 32 3 PP Viton 229 RO32/40" flange DN32 12

525-1173.01 32 3 PP Viton 205 RO32/40" G 2" 13

525-1173.1 32 3 PP EPDM 229 flange DN32 12

525-1173.11 32 3 PP EPDM 205 RO32/40" G 2" 13

525-1223 32 3 PVC Viton 205 RO32/40" G 2" 11

525-1223.1 32 3 PVC EPDM 205 RO32/40" G 2" 11

525-1243 32 3 PVC Viton 229 flange DN32 12

525-1243.1 32 3 PVC EPDM 229 flange DN32 12

525-2233 32 3 1.4571 - G 11/4" 14

525-2243 32 3 1.4571 PVC ? flange DN32/G 11/4" 15

525-2403 32 3 PVDF PTFE 229 RO32/40" flange DN32 12

Drilling scheme

Image 11

B A
10 15.750045-V3.0
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Image 12

Image 13

Image 14

AB

AB

B A

129
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4.4 Pressure Loading Valves DN 50 and DN 65

Image 15

AB

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-2363 50 2,2 PP Viton 264 flange DN50 17

525-0610 65 1,5 PVC Viton 266 flange DN65 17

525-0611 65 1,5 PVC EPDM 266 flange DN65 17

525-0612 65 1,5 PP Viton 326 flange DN65 17

525-0613 65 1,5 1.4571
PVC-
WEICH

- flange DN65 16

Drilling scheme for Image 16
12 15.750045-V3.0
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 16

Image 17

L

AB
V3.0 13
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5.1 Picture of optimal installation:

5.2 Connections
The pressure loading valves have an input (A) and an output on the pressure side (B). 
They are installed in the pressure line. 

Pressure loading valves DN4 and DN8 can also be mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

Caution
When using a pressure loading valve in conjunction with a pulsation damper, the 
pressure loading valve must be installed after the pulsation damper.

Note
It is recommended that the pressure loading valve is installed directly in front of 
the addition point in the dosing line. 
For direct pump installation, the line connected to the injection unit should be as 
short as possible.

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Overflow valve 

7 Pressure loading valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8

14 15.750045-V3.0
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.

For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure loading valve.

! Warning
Settings on the pressure loading valve must only be carried out by authorized spe-
cialists!

The opening pressure of the pressure loading valve is set in the factory to the value spec-
ified in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

A

B

D

DN4
2Nm

DN8

DN20 5Nm
V3.0 15
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! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! Wear protective clothing (goggles, gloves) when working on the connec-
tions and lines!

Caution
The pressure loading valve does not function as a shut-off valve. Therefore, the 
adjusting screw must not be tightened too far.

6.2 Setting Instructions for Opening Pressure

7 Possible Faults

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure loading valve.

2. Read the current opening pressure on the manometer.

3. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

4. Attach the cap again.

Fault Cause Elimination
pressure loading 
valve set incorrectly 
(too low)

Set pressure loading 
valve to a higher 
opening pressure

Diaphragm faulty Replace diaphragm

Contamination Clean pressure 
loading valve 

pressure loading 
valve produces 
no backpressure
16 15.750045-V3.0
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8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure loading valve, and replace the diaphragm and O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure loading valve.

4. Remove top part of pressure loading valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure loading valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure loading valve again after 48 hours 
of operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 DN 4 PVC 3/8“ an 5/8“

529-058 DN 4 1.4571 3/8“ an 1/4“

529-062 DN 4 PP 3/8“ an 5/8“

529-064 DN 4 PVDF 3/8“ an 5/8“

529-059 DN 8 1.4571 5/8“ an 1/4“

529-061 DN 8 PVC 5/8“ an 5/8“

529-063 DN 8 PP 5/8“ an 5/8“

529-065 DN 8 PVDF 5/8“ an 5/8“
V3.0 17
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9.2 Set of counter flanges for Pressure Loading Valves DN 32 and DN 65

9.3 Spare Parts for Pressure Loading Valves
Spare parts - Order No.

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw

525-0565 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0565.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0566.1 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0567 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0567.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0567.2 4 10.6243-401 52.344 2 10.6247 10.6490-400

525-0570 4 10.6243-401 - - 10.6251 10.6490-400

525-0573 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0600 4 10.6243-401 - 2 10.6247 10.6490-401

525-0608 4 10.6243-401 52.183 2 10.6247 10.6490-401

525-3173 4 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-3173.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-3174 4 10.6243-401 52.150-2 2 10.6247 10.6490-400

525-3174.1 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0563 4 10.6243-401 52.105-1 2 10.6247 10.6490-400

525-0568 8 10.6243-401 52.105-2 2 10.6247 10.6490-400

525-0569.1 8 10.6243-401 52.344 2 10.6247 10.6490-400

525-0571 8 10.6243-401 - - 10.6251 10.6490-400

525-1565.1 8 10.6243-401 52.105-1 2 10.6251 10.6490-400

525-3177 8 10.6243-401 52.344 2 10.6251 10.6490-400

525-0568.1 10 10.6243-401 52.105-1 2 10.2663 10.6490-400

525-1113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1113.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1113.21 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-1163 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.01 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1163.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1163.11 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-1183.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-2133 20 10.6243-402 - - 10.6251 10.2617-41

525-4113 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-1173 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-1173.01 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1173.1 32 10.6243-402 52.261 2 10.2663 10.2664-41
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525-1173.11 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-1223 32 10.6243-402 52.154-2 2 10.2663 10.2664-41

525-1223.1 32 10.6243-402 52.393 2 10.2663 10.2664-41

525-1243 32 10.6243-402 52.202 2 10.2663 10.2664-41

525-1243.1 32 10.6243-402 52.261 2 10.2663 10.2664-41

525-2233 32 10.6243-402 - 1 10.2663 10.2664-41

525-2243 32 10.6243-402 - 1 10.2663 10.2664-41

525-2403 32 10.6243-402 52.422 2 10.2663 10.2664-41

525-0610 65 - 52.260 2 - -

525-0611 65 - 52.259 2 - -

525-0612 65 - 52.260 2 - -

525-0613 65 10.1572-41 54.020-4 1 10.3361 10.3349-402

Pressure 
loading valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
springr Adjusting screw
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Pressure Relief Valve 525
Operation Manual

Read this manual completely and keep it!

No warranty in case of damages caused by incorrect operation.
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1 General

1.1 Introduction
This operation manual contains all the information required for starting up and handling 
the described pressure relief valves.

If you require further information or if any problems arise, which are not discussed in 
detail in this operation manual, contact ALLDOS directly for the information needed.

1.2 Using this Paper
The headings WARNING, CAUTION and NOTE have the following meaning:

! Warning
Danger of injuries and accidents!

Caution
Danger of incorrect operation or damage to the product!

Note
There is an exceptional feature.

1.3 Warranty
Warranty in accordance with our general terms of sale and delivery shall only be valid, if:

• the product is used according to the information within this paper,

• the product is not being opened or used improperly,

• maintenance and repair is implemented exclusively by authorized and qualified per-
sonnel,

• original spare parts are used for repairs.

The safety instructions specified in this document must be observed at all times!

2 Safety Instructions
The component has left the factory in a safe error-free state. In order to maintain this state 
and ensure safe operation, the user most observe the instructions and warning notes 
provided in this technical information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions

2.1 Application of the Product
The pressure relief valve described here is used to protect the dosing line system on the 
pressure side against an impermissibly high pressure build-up within the scope of the 
possible applications described here.

! Warning
Other applications are not intended and are not permitted. ALLDOS Eichler GmbH 
accept no responsibility for damages caused by unintended use.

2.2 Obligations of the Operating Authority
The operating authority of the plant is responsible for

• instructing the operation personnel

• arranging regular maintenance
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2.3 Averting Dangers

! Warning
When dosing dangerous media, observe the corresponding safety precautions! 

! Warning
Please observe the chemical resistance of dosing media with regard to materials.

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

! Warning
Only use the prescribed line types!
Repair only by authorized personnel!

3 General description

3.1 Function
The pressure relief valve protects the entire dosing line system on the pressure side 
against any impermissibly high pressure build-up.

If the pressure rises above the set opening pressure of the valve, the valve opens, and 
the dosing medium can flow back into the dosing tank.

3.2 Ambient and Operating Conditions

3.3 Admissible Media

Admissible Mediatemperaturer

! Warning
Pressure relief valves must not be used for abrasive or crystallizing media.

! Warning
Observe the freezing and boiling point of the dosing medium!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

Admissible storage
temperature

20 °C to +50 °C

Admissible ambient
temperature

0 °C to +40 °C 

(at an installation height of up to 1000 m above sea level)

Admissible humidity rel. humidity: 70% at 40 °C, 90% at 35 °C

Pressure range

Material until 10 bar until 16 bar

1.4571 -10 °C to 40 °C -10 °C to 40 °C

PVC 0 °C to 40 °C 0 °C to 20 °C

PP 0 °C to 40 °C -

PVDF -10 °C to 40 °C * -10 °C to 20 °C
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! Warning
The resistance of the parts that come into contact with the media depends on the 
media, media temperature and operating pressure.

Additional information with regard to the medium, medium temperature and operating 
pressure is available on request.

4 Technical Data

4.1 Pressure Relief Valves DN 4 and DN 8

Order No. Nominal 
width

Pressure 
release Valve body Gasket Hose type Pipe Connection Image

525-0579.1 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0580.1 4 10 PVDF PTFE RO4/6" G 5/8" 2

525-0581 4 10 1.4571 RO4/6" G 1/4" 4

525-0582 4 10 PP Viton PE-SL4/6 G 5/8" 1

525-0582.1 4 10 PP EPDM PE-SL4/6 G 5/8" 1

525-0585 4 10 PVC EPDM PVC-SL4/6 G 3/8" 1

525-0589 4 10 PP EPDM PE-SL5/8 G 5/8" 1

525-0583 8 10 PP Viton RO12/16" G 5/8" 3

525-0583.1 8 10 PP EPDM RO12/16" G 5/8" 3

525-0584
4
8

10 PVC Viton
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.1
4
8

10 PVC EPDM
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0584.2
4
8

10 PVC PTFE
PE-SL4/6
PVC-SL6/12

RO10/12" G 5/8" 1

525-0585.1 8 10 PVDF PTFE RO12/16" G 5/8" 3

525-0586 8 10 1.4571 RO1/4" G 1/4" 5

525-0587 8 10 PVC Viton PE-SL1/2" G 5/8" 1

525-0588 8 10 PP EPDM PE-SL9/12 G 5/8" 1

525-0590 8 10 1.4571 1/4" NPT 5

525-1582.1 8 10 PP EPDM PVC-SL6/12 G 5/8" 1

525-1584 8 16 PVC Viton PVC-SL6/12 RO10/12" G 5/8" 1

525-1584.1 8 16 PVC EPDM PVC-SL6/12 RO10/12" G 5/8" 1

525-1585.1 8 3 PVDF PTFE RO12/16" G 5/8" 3

525-1586 8 16 1.4571 PTFE RO1/4" G 1/4" 5

525-3175
4
8 10 PP Viton

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3175.1
4
8 10 PP EPDM

PE-SL4/6
PE-SL6/9
PE-SL9/12

G 5/8" 1

525-3176
4
8 10 PVC Viton

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3176.1
4
8 10 PVC EPDM

PE-SL4/6
PE-SL6/9
PVC-SL6/12

RO10/12" G 5/8" 1

525-3178 8 10 PVDF PTFE PE-SL6/9 1

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 104 of 879



UESV 525 en Technical Data

V2.0 7

Drilling scheme for Images 1,2,3
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4.2 Pressure Relief Valves DN20

Image 4

Image 5

A

B

C

A

B

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Hose type Pipe Connection Image

525-3023.1 20 10 PVC EPDM 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.4 20 4 PVC Viton 204 PVC-SL13/20 RO20/25 G 11/4" 7

525-3023.401 20 4 PVC Viton 204 PVC-SL19/27 - G 11/4" 8

525-3023.411 20 4 PVC EPDM 204 PVC-SL19/27 - G 11/4" 8

525-3073 20 10 1.4571 - ca. 89 - - G3/4 6

525-3073.4 20 4 1.4571 - ca. 89 - - G3/4 6

525-3103.1 20 10 PVDF PTFE 198,5 - RO20/25 G 11/4" 7

525-3153 20 10 PP Viton 205,5 - RO20/25 G 11/4" 7

525-3153.1 20 10 PPH EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.401 20 4 PP Viton 204 PVC-SL19/27 - G 11/4" 8

525-3153.41 20 4 PP EPDM 205,5 - RO20/25 G 11/4" 7

525-3153.411 20 4 PP EPDM 204 PVC-SL19/27 - G 11/4" 8

Drilling scheme
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4.3 Pressure Relief Valves DN32

Image 8

L

Öffnungsdruck
Opening pressure
Pression de service

4 bar

10 bar

B

A

C

Order No. Nominal 
width

Pressure 
release Valve body L Gasket Pipe Connection Image

525-3043 32 10 PVC 283 Viton RO32/40" G 2" 11

525-3043.1 32 10 PVC 283 EPDM RO32/40" G 2" 11

525-3043.401 32 4 PVC 283 Viton RO32/40" G 2" 12

525-3043.411 32 4 PVC 283 EPDM RO32/40" G 2" 12

525-3045.401 32 4 PP 283 Viton RO32/40" G 2" 12

525-3045.411 32 4 PP 283 EPDM RO32/40" G 2" 12

525-3053 32 10 PVC 307 Viton flange DN32 10

525-3053.1 32 10 PVC 307 EPDM flange DN32 10

525-3083 32 10 1.4571 185 G 11/4" 9

525-3083.4 32 4 1.4571 185 G3/4 9

525-3163 32 10 PPH 343 Viton flange DN32 10

525-3163.1 32 10 PPH 343 EPDM flange DN32 10
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Drilling scheme
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Image 10
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4.4 Pressure Relief Valves DN50 - DN65

Image12

The standard insertion section is PP; for 525-3045.401 and 525-3045.411 a PVC 
insertion section is added.

Öffnungsdruck

Opening pressure
Pression de service

4 bar

10 bar

L

B

C

A

C

Order No. Nominal 
width

Pressure 
release Valve body Gasket L Connection Image

525-3143 50 1,5 PPH Viton 264 flange DN50 14

525-0614 65 3,00 PVC Viton 266 flange DN65 14

525-0615 65 3,00 PVC EPDM 266 flange DN65 14

525-0616 50 3,00 PP Viton 326 flange DN65 14

525-0617 65 4,00 1.4571 PVC soft 394 flange DN65 13

Drilling scheme for image 13
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5 Installation

! Warning
The installation must only be carried out by authorized specialists!

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets! 

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

Image 13

Image 14

A

B

C

L

A B

C

L
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5.1 Picture of optimal installation:

5.2 Connections

5.2.1 Pressure Relief Valves DN4 and DN 8

Pressure relief valves DN4 and DN 8 are designed as 3-way valves. They have an input 
(A), an output on the pressure side (B) and an unpressurised overflow output (C). The 
input and outputs are fitted with adapters for the desired connection (see section 
’technical data’).

The pressure relief valves can be installed in the line, or mounted directly on the pressure 
valve for the dosing pump with an optional adapter (D) (for the adapter for pump 
installation, see section ’spare parts and accessories’).

! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

1 Dosing tank 

2 Electric agitator 

3 Extraction device 

4 Suction pulsation damper 

5 Dosing pump

6 Pressure relief valve 

7 Pressure retention valve 

8 Pulsation damper 

9 Measuring glass

10 Injection unit

1

2

3

4 5

6

7

9

10

8
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For line installation

1. Connect the pressure line from the dosing head to the input (A). 

2. Connect the outgoing pressure line to the output on the pressure side (B).

3. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

For installation directly on the pump

1. Remove connection from the input (A).

2. Screw the adapter (D) for pump installation onto the input (A) and onto the pressure 
relief valve for the pump.

3. Connect the outgoing pressure line to the output on the pressure side (B).

4. Connect overflow line to overflow output (C) and direct the unpressurised flow to the 
tank or a suitable overflow.

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure relief valve.

5. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

5.2.2 Pressure Relief Valves DN 20- DN 65

Pressure relief valves DN20 and onwards are usually designed as bypass pressure relief 
valves with connected T-piece for installation in the dosing line. 

They have an input (A), an output on the pressure side (B) and an unpressurised overflow 
output (C). The input and outputs are fitted with adapters for the desired connection (see 
section ’spare parts and accessories’).

Note
The T-piece is not always supplied as standard. In addition, there are special versi-
ons in the form of 3-way valves similar to DN4 and DN8. 
Please always observe the drawings in section ’technical data’!

1. Install T-piece in the dosing line (pipe). 

2. Connect pressure relief valve to the T-piece outlet.

3. Connect overflow line as shown in the drawings and direct the unpressurised flow to 
the tank or a suitable overflow.

A

B

C

D

DN4
2Nm

DN8
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! Warning
During installation, observe the flow direction of the dosing line. (Direction arrow 
on valve housing)

! Warning
Danger of injuries! Never operate the pump if the line is not correctly connected to 
the pressure loading valve.

4. After 48 operating hours, tighten the screws on the upper part of the valve. 
Max. torque: :

6 Setting of Opening Pressure

6.1 General
The opening pressure can only be set if a manometer is installed in the system between 
the pump and the pressure relief valve.

! Warning
Settings on the pressure relief valve must only be carried out by authorized specia-
lists!

The opening pressure of the pressure relief valve is set in the factory to the value speci-
fied in the technical data. The opening pressure during operation depends on various fac-
tors, e.g. the flow, the stroke frequency of the pump, or the back-pressure. If an exact 
setting is required, the pressure loading valve must be adapted to the local conditions.

The opening pressure must only be set to values below the maximum permissible opera-
ting pressure.

! Warning
Danger of injury! Never set the opening pressure higher than the maximum permis-
sible operating pressure of the dosing system and dosing pump. 

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective gloves and glasses when executing work at the connections or 
lines!

DN20 5Nm
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6.2 Setting Instructions for Opening Pressure

7 Possible Faults

8 Maintenance

! Warning
When dosing dangerous media, always refer to the corresponding safety data 
sheets!

! Warning
Wear protective clothing (goggles, gloves) when working on the connections and 
lines!

! Warning
Maintenance must only be carried out by authorized specialists!

8.1 Intervals for Cleaning and Maintenance
• at least every 12 months or after 8000 operating hours or

• should faults occur.

Clean the pressure relief valve, and replace the diaphragm und O-rings if necessary.

Spare parts-> see section ’spare parts and accessories’

Proceed as follows if the factory-set pressure is to be changed:

With the pump running:

1. Remove the cap from the top part of the pressure relief valve.

2. Close the isolating valve after the pressure retention valve.

3. In the event of (audible) overflows of the dosing medium, read the 
current opening pressure on the pressure gauge.

4. Read the current opening pressure on the manometer.

5. For DN4 and DN8 use a hexagon wrench, 
for DN20 - DN65 use a pair of needle-nose pliers:

• in the clockwise direction to increase the pressure 

• in the counterclockwise direction to reduce the pressure 
until the desired opening pressure is set.

6. Open the isolating valve after the pressure retention valve.

7. Attach the cap again.

Error Cause Remedy 
Pressure relief valve set 
incorrectly (too low) 

Set pressure relief valve to a 
higher opening pressure 

Faulty diaphragm Replace diaphragm with a new 
one 

Pressure relief valve 
continuously releases 

Dirt Clean pressure relief valve 

Pressure relief valve does not 
release 

Pressure relief valve set 
incorrectly (too high) 

Set pressure relief valve to a 
lower opening pressure 

 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 116 of 879



UESV 525 en Spare Parts and Accessories

V2.0 19

8.2 Replacing the Diaphragm
1. Shut down the dosing system.

2. Make it impossible for a return flow or overpressure to occur.

3. Loosen the 4 screws on the top part of the pressure relief valve.

4. Remove top part of pressure relief valve.

5. Remove the diaphragm.

6. Insert new diaphragm.

7. Return top part of pressure relief valve and tighten screws diagonally. 
Max. torque: :

8. Start up the dosing system again.

9. Tighten the screws on the top part of the pressure relief valve again after 48 hours of 
operation. 
Max. torque: :

9 Spare Parts and Accessories

9.1 Adapter for installation directly on the pump

* not suitable for pumps with Plus3 System

9.2 Set of counter flanges for Pressure Relief Valves DN 32 and DN 65

DN4
2Nm

DN8

DN20 5Nm

DN4
2Nm

DN8

DN20 5Nm

Order No.
Nominal 

width Material
Connection 

(pump-valve)

529-057 4 PVC 3/8“ an 5/8“

529-058 4 1.4571 3/8“ an 1/4“

529-062 4 PP 3/8“ an 5/8“

529-064 4 PVDF 3/8“ an 5/8“

529-059 8 1.4571 5/8“ an 1/4“

529-061 8 PVC 5/8“ an 5/8“

529-063 8 PP 5/8“ an 5/8“

529-065 8 PVDF 5/8“ an 5/8“

Order No.
Nominal 

width Material Description

529-412 DN 32 V4A

Consisting of lapped flange, headed bush, screws, 
collars and nuts

529-417 DN 32 PVC

529-420 DN 32 PVDF

529-443 DN 65 PVC

529-444 DN 65 PP

529-421 DN 32 PP
Consisting of welding neck flange, flat gasket, 

screws, collars and nuts

529-445 DN 65 V4A
Consisting of welding neck flange, screws, collars 

and nuts
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9.3 Spare Parts for Pressure Loading Valves DN4 and DN8
Spare parts - Order No.

9.4 Spare Parts for Pressure Loading Valves DN20 - DN65
Spare parts - Order No.

Pressure relief 
valve

Nominal 
width Diaphragm O-Ringe Amount

Pressure 
spring Adjusting screw

525-0579.1 4 10.6243-401 52.298-1 2 10.6247 10.6490-400

525-0580.1 4 10.6243-401 52.344 3 10.6247 10.6490-400

525-0581 4 10.6243-401 - - 10.6247 10.6490-400

525-0582 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0582.1 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0585 4 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0589 4 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0583 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0583.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0584.2 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-0586 8 10.6243-401 - - 10.6247 10.6490-400

525-0587 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-0588 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-0590 8 10.6243-401 - - 10.6247 10.6490-400

525-1582.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1584 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-1584.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-1585.1 8 10.6243-401 52.344 3 10.6247 10.6490-400

525-3175 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3175.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3176 8 10.6243-401 52.105-2 3 10.6247 10.6490-400

525-3176.1 8 10.6243-401 52.105-1 3 10.6247 10.6490-400

525-3178 8 10.6243-401 52.344 3 10.6247 10.6490-400

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw

525-3023.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3023.4 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3023.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3073 20 10.6243-402 - - 10.6251 10.2617-41

525-3073.4 20 10.6243-402 - - 10.6251 10.2617-41

525-3103.1 20 10.6243-402 52.141-2 2 10.6251 10.2617-41

525-3153 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.1 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.401 20 10.6243-402 52.141 2 10.6251 10.2617-41

525-3153.41 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3153.411 20 10.6243-402 52.141-1 2 10.6251 10.2617-41

525-3043 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.1 32 10.6243-403 52.393 2 10.2663 10.2664-41

525-3043.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3043.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3045.401 32 10.6243-403 52.154-2 2 10.2663 10.2664-41

525-3045.411 32 10.6243-403 52.154-1 2 10.2663 10.2664-41

525-3053 32 10.6243-403 52.202 2 10.2663 10.2664-41
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525-3053.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3083 32 10.6243-403 - - 10.2663 10.2664-41

525-3083.4 32 10.6243-403 - - 10.2663 10.2664-41

525-3163 32 10.6243-403 52.202 2 10.2663 10.2664-41

525-3163.1 32 10.6243-403 52.261 2 10.2663 10.2664-41

525-3143 50 - 52.258 3 - -

525-0614 65 - 52.260 3 - -

525-0615 65 - 52.259 3 - -

525-0616 65 - 52.260 3 - -

525-0617 65 10.1572-41 - - 10.3361 10.3349-402

Pressure relief 
valve

Nominal 
width Diaphragm O-rings Amount

Pressure 
spring Adjusting screw
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Type: 
 

PV = PVC 

Style: 
1 = Bottom thr’d conn. only 
2 = Top/Bottom thr’d conn 
3 = Bottom thr’d conn. c/w 

removable vented dust cap 

Std. connection is NPT thr’d 
Optional (add suffix) 
S = Socket weld connection 
B = BSP Thread 
F = Flanged 

Size: 
100 =100 ml  (1.6 GPH) 
250 =250 ml  (4 GPH) 
500 =500 ml  (8 GPH) 
1000 =1000 ml  (16 GPH) 
2000 =2000 ml  (32 GPH) 
4000 =4000 ml  (64 GPH) 
10000 =10000 ml (160 GPH) 
20000 =20000 ml (320 GPH) 

 
HOW TO ORDER 

 
ACCUDRAW Calibration Cylinders 

 
Accudraw Standard Material of Construction 
 
AC = All polypropylene construction – (see below for options) 
PV = All polyvinylchloride construction – (see below for options) 
ACS = All glass cylinder 

- Acrylic outer tube 
- 304 Stainless steel hardware 
- Viton wetted “O” ring  – (see below for options) 
- Buna outer sealing “O” ring  

 

Example: AC#1-1000-B 
 

AC = PP (polypropylene) 
1 = Bottom thr’d conn. only 
1000 = 1000 ml 
 B =  BSP Thread 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As Manufactured By: 

 PRIMARY FLUID Tel:  (905) 333-8743 
 SYSTEMS INC. Fax:  (905) 333-8746 
 North America Toll Free – 1-800-776-6580 
 E-Mail: primary@primaryfluid.com 
 http://www.primaryfluid.com 

PVC  Grad in ml/GPH 

  
 PVC = 100 – 20,000 
  

SIZE 
RANGE 

e.g.: AC#1-1000-B 
 
 
  AC    #1   -   1000      B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type: 
AC = Polypropylene 
PV = PVC 
ACS = Glass 

Style: 
1 = Bottom thr’d conn. only 
2 = Top/Bottom thr’d conn 
3 = Bottom thr’d conn. c/w 

removable vented dust cap 

Std. connection is NPT thr’d 
Optional (add suffix) 
S = Socket weld connection 
GTV = Glass/TFE construction 
GKV = Glass/PVDF construction 
GCV = Glass/CPVC construction 
GSV = Glass/SS construction 
B = BSPT Thread 
F = Flanged 

Substitute E for V for 

EPDM wetted “O” Ring seal 

Size: 
100 =100 ml  (1.6 GPH) 
250 =250 ml  (4 GPH) 
500 =500 ml  (8 GPH) 
1000 =1000 ml  (16 GPH) 
2000 =2000 ml  (32 GPH) 
4000 =4000 ml  (64 GPH) 
6000 =6000 ml Glass Only 
8000 =8000 ml Glass Only 
10000 =10000 ml (160 GPH) 
20000 =20000 ml (320 GPH) 

PP Grad in ml only 
PVC  Grad in ml/GPH 
Glass Grad in ml only 

 PP = 100 –   4,000 
 PVC = 100 – 20,000 
 Glass = 100 – 20,000 

SIZE 
RANGE 
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PRIMARY FLUID
SYSTEMS INC.

Call Toll Free 1-800-776-6580
Tel (905) 333-8743  Fax (905) 333-8746

E-Mail:  primary@primaryfluid.com
www.primaryfluid.com

ACCUDRAW®

Glass Calibration Cylinders

ACCUDRAW Glass Calibration Cylinders are ideal for the
calibration of metering pumps, batch systems and for handling
hazardous chemicals.

• volumes calibrated in mls and US gallons
• construction materials available include TFE, PVDF, CPVC
  and 316 stainless steel
• sealing "O" rings are Viton and Buna N
• outer shield of acrylic construction
• port connections in NPT, metric or flanged
• custom designs available to your specifications
• standard sizes 100 - 10000 ml

®
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®

Glass Construction

TFE, PVDF and CPVC End Flanges:
Glass cylinder with acrylic outer shield and

3/4" thick (TFE, PVDF or CPVC) end flanges

Sizing and Ordering Information

Distributed By:

ACCUDRAW Glass Calibration Cylinders

Dimensional Information Conversion Factors
1 ml = 1 cc

1000 ml = 1 liter

ml/sec X 60 = ml/min

1 US gal/min X 0.063 = liters/sec

1 US gal = 3.786 liters

   Call Toll Free 1-800-776-6580
Tel: (905) 333-8743

PRIMARY FLUID

SYSTEMS INC.

®  Registered Trade Mark of Primary Fluid SystemsDistribution Territories Available e

Fax: (905) 333-8746
E:Mail: primary@primaryfluid.com

www.primaryfluid.com

ACCUDRAW

316 S/S End Flanges:
Glass cylinder with acrylic outer shield and

1/2" thick 316 Stainless Steel end flanges

Descriptions:

All cylinders are bolted together using stainless steel rods with Viton "O" rings for the
glass seal and Buna N "O" rings for the acrylic seal.
Note: Cylinders are not pressure vessels.
Options available: (may affect price and delivery)
• different type or size of thread connection, different "O" ring material, different flange material

Glass cylinders with 316 Stainless Steel End Flanges

Glass cylinders with TFE, PVDF or CPVC End Flanges

w y

Note: Cylinders are not
           pressure vessels.

Model # For Model # For Model # For Model # For
Size Conn. TFE End Flgs 316 S/S End Flgs PVDF End Flgs CPVC End Flgs

100 ml 1/2" NPT ACS#2-100-GTV ACS#2-100-GSV ACS#2-100-GKV ACS#2-100-GCV

250 ml 1/2" NPT ACS#2-250-GTV ACS#2-250-GSV ACS#2-250-GKV ACS#2-250-GCV

500 ml 1/2" NPT ACS#2-500-GTV ACS#2-500-GSV ACS#2-500-GKV ACS#2-500-GCV

1000 ml 1/2" NPT ACS#2-1000-GTV ACS#2-1000-GSV ACS#2-1000-GKV ACS#2-1000-GCV

2000 ml 1 " NPT ACS#2-2000-GTV ACS#2-2000-GSV ACS#2-2000-GKV ACS#2-2000-GCV

4000 ml 1" NPT ACS#2-4000-GTV ACS#2-4000-GSV ACS#2-4000-GKV ACS#2-4000-GCV

6000 ml 1" NPT ACS#2-6000-GTV ACS#2-6000-GSV ACS#2-6000-GKV ACS#2-6000-GCV

8000 ml 2" NPT ACS#2-8000-GTV ACS#2-8000-GSV ACS#2-8000-GKV ACS#2-8000-GCV

10000 ml 2" NPT ACS#2-10000-GTV ACS#2-10000-GSV ACS#2-10000-GKV ACS#2-10000-GCV

Size ml DIV ml A inches B inches C inches D inches E thread

100 1.00 10.00 11.00 3.00 2.50 1/2" FNPT

250 2.00 12.50 13.50 3.50 3.00 1/2" FNPT

500 5.00 14.50 15.50 4.00 3.50 1/2" FNPT

1000 10.00 16.75 17.75 4.75 4.25 1/2" FNPT

2000 20.00 18.75 19.75 5.50 5.00 1" FNPT

4000 25.00 22.50 23.50 6.50 6.00 1" FNPT

6000 50.00 20.128 21.16 8.00 7.50 1" FNPT

8000 50.00 24.628 25.66 8.00 7.50 2" FNPT

10000 50.00 30.128 31.16 8.00 7.50 2" FNPT

Size ml DIV ml A inches B inches C inches D inches E thread

100 1.00 9.50 10.50 3.00 2.50 1/2" FNPT

250 2.00 12.00 13.00 3.50 3.00 1/2" FNPT

500 5.00 14.00 15.00 4.00 3.50 1/2" FNPT

1000 10.00 16.25 17.25 4.75 4.25 1/2" FNPT

2000 20.00 18.25 19.25 5.50 5.00 1" FNPT

4000 25.00 22.00 23.00 6.50 6.00 1" FNPT

6000 50.00 19.628 20.66 8.00 7.50 1" FNPT

8000 50.00 24.128 25.16 8.00 7.50 2" FNPT

10000 50.00 29.628 30.66 8.00 7.50 2" FNPT
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Pulsation damper 
516 / 517
Operation manual

Please read Operation and Servicing Manual completely and retain for future reference!
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Imprint
Pulsation damper 516 / 517
Operation Manual

Version 1.0

Issued by

ALLDOS Eichler GmbH
Reetzstraße 85 • 76327 Pfinztal (Söllingen)
Postfach 1160 • 76317 Pfinztal
Germany

Tel. +49 72 40 61-0 / Fax. +49 72 40 61-211

Mail: alldos.de@alldos.com
Internet: www.alldos.com

© 2006 by ALLDOS Eichler GmbH

Subject to change
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1 General

1.1 General advice
This Technical Information document contains all the instructions required for 
commissioning and operating the pulsation damper. 

• Technical data

• Instructions for commissioning, operating and maintenance

• Safety information

If you require further information or if any problems arise which are not discussed in detail 
in this document, contact ALLDOS directly to obtain the information needed.

1.2 Using this document
Sections marked WARNING, CAUTION and NOTE have the following meanings:

! Warning
Risk of accidents and injury!

Caution
Risk of malfunction or damage to the device!

Note
There is an exceptional feature.

1.3 Guarantee
A guarantee claim in the sense of our general conditions of sale and delivery will only be 
recognised if:

• The component has been used in accordance with this Technical Information 
document

• The component has not been opened or incorrectly handled in any manner

• Installation, service and repairs are only carried out by authorised and qualified 
personnel

• Only original spare parts are used for repairs

• Only components approved by ALLDOS are used throughout the entire dosing plant.

Typical parts subject to wear are excluded from the guarantee, e.g.

• Seals, O-rings, diaphragms

The safety instructions specified in this document must be observed at all times.

2 Safety
The component has left the factory in a safe and satisfactory condition. 

In order to maintain this condition and ensure safe operation, the user most observe the 
instructions and warning notes provided in this Technical Information.

If safe operation is no longer possible, the component must be shut down and secured 
against unintentional operation. This is the case:

• If the component is visibly damaged

• If the component no longer seems operational

• Following long periods of storage under unfavourable conditions
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2.1 Use of the component
ALLDOS pulsation dampers 516 and 517 are used to dampen pressure pulsations in 
plants with ALLDOS dosing pumps within the framework of the applications described in 
this operation manual.

! Warning
Other applications are regarded as improper use and are not permitted. ALLDOS 
Eichler GmbH accepts no liability for any damage resulting from such use.

2.2 Obligations of the operator
The operator of the plant is responsible for

• compliance with country-specific safety regulations

• training of operating personnel

• provision of prescribed protective gear

• organising of regular maintenance.

2.3 Avoidance of danger

! Warning
Risk of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Do not exceed the maximum permitted pressure.

Make sure the materials are chemically resistant to the dosing medium used.

Note
ALLDOS pulsation dampers are not subject to the German Pressure Vessel Code 
(German Pressure Vessels Regulation).
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3 Technical data

3.1 Suction side pulsation damper 516

 

Dimensions in mm 

Plastic Plastic Stainless steel

B

E

ø14
200

395
B

L

D

D

15
0

F

L

B

8
E

F

ø6,5

L

A

A A

A

D

F

516, plastic, 1 litre - 20 litres 516, plastic, 40 litres 516, stainless steel, 1 litre - 40 litres

Type
Materials Connections Vol. pmax 

B D E F L
Body Gaskets A (l) (bar)

516-4132 PVC EPDM Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4133 PVC Viton Pipe DN15 (G1") 1 2 160 — — DN 10 388

516-4011 PVDF PTFE Pipe DN10 (G 3/4") 1 6 145 — — DN 10 524

516-513 1.4301 — R 1/4" (G 1/4") 1 40 159 — 155 R 1/4" 295

516-4231 PVC EPDM Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4232 PVC Viton Pipe DN25 (G11/2") 3 2 194 — — DN 10 643

516-4021 PVDF PTFE Pipe DN20 (G 3/4") 3 6 145 — — DN 10 1035

516-523 1.4301 — R 3/4" (G 3/4") 3 40 213 — 215 R 1/4" 375

516-4332 PVC Viton Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-4331 PVC EPDM Pipe DN32 (G 21/4") 5 2 220 — — DN 10 900

516-533 1.4301 — R 3/4" (G 3/4") 5 25 248 170 245 R 1/4" 395

516-444 PVC Viton Flange DN 32 10 32 280 160 — DN 8 787

516-544 1.4301 — Flange DN 32 10 16 248 170 500 R 1/4" 645

516-464 PP Viton Flange DN 50 20 6 320 200 — DN 10 800

516-4641 PP Viton Flange DN 65 20 6 320 200 — DN 10 800

516-554 1.4301 — Flange DN 50 20 6 363 273 255 R 1/4" 500

516-5541 1.4301 — Flange DN 65 20 6 363 273 255 R 1/4" 500

516-474 PP Viton Flange DN 50 40 4 450 270 930 DN 10 1060

516-4741 PP Viton Flange DN 65 40 4 450 270 930 DN 10 1060

516-564 1.4301 — Flange DN 50 40 4 363 273 755 R 1/4" 1000

516-5641 1.4301 — Flange DN 65 40 4 363 273 755 R 1/4" 1000
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3.2 Pressure side pulsation damper 517 with separating diaphragm

Technical data

E

D

G

A
B

16

R

~

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2111 PVC Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2112 PVC EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2121
Stainless 

steel
Viton DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2122
Stainless 

steel
EPDM DN8 (G 5/8") G 3/8" 0,07 200 118 136 55 53

517-2141 PP Viton DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2142 PP EPDM DN8 (G 5/8") G 3/8" 0,07 10 123 120 60 58

517-2211 PVC Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2212 PVC EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2221
Stainless 

steel
Viton DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2222
Stainless 

steel
EPDM DN8 (G 5/8") G 1/2" 0,15 180 143 136 70 64

517-2241 PP Viton DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2242 PP EPDM DN8 (G 5/8") G 1/2" 0,15 10 160 120 80 67

517-2253 PVDF PTFE DN8 (G 5/8") G 1/2" 0,15 20 205 136 64 58

517-2311 PVC Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2312 PVC EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2321
Stainless 

steel
Viton DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2322
Stainless 

steel
EPDM DN20 (G 11/4") G 1/2" 0,35 130 192 136 80 67

517-2341 PP Viton DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2342 PP EPDM DN20 (G 11/4") G 3/4" 0,35 10 198 120 90 71

517-2353 PVDF PTFE DN20 (G 11/4") G 1/2 0,3 20 270 136 78 67
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Dimensions in mm 

Note
The preload pressure of the pulsation damper is set in the factory by default to 
2.7 bar, or to a different value on request.

Type
Materials Connections Vol. pmax 

A B D E
Body Diaphragm G (external)

R 
(internal)

(l) (bar)

517-2411 PVC Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2412 PVC EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2421
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2422
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 0,65 50 233 136 90 67

517-2441 PP Viton DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2442 PP EPDM DN20 (G 11/4") G 3/4" 0,65 10 258 120 100 78

517-2453 PVDF PTFE DN20 (G 11/4") G 3/4" 0,7 20 253 136 98 78

517-2511 PVC Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2512 PVC EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2521
Stainless 

steel
Viton DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2522
Stainless 

steel
EPDM DN20 (G 11/4") G 3/4" 1,4 40 273 136 110 78

517-2541 PP Viton DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2542 PP EPDM DN20 (G 11/4") G 1" 1,4 10 323 120 130 92

517-2553 PVDF PTFE DN20 (G 11/4") G 3/4" 1,4 20 323 136 112 84

517-2611 PVC Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2612 PVC EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2621
Stainless 

steel
Viton DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2622
Stainless 

steel
EPDM DN32 (G 2") G 1" 2,6 30 332 136 140 90

517-2641 PP Viton DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2642 PP EPDM DN32 (G 2") G 1" 2,6 10 362 120 160 107

517-2653 PVDF PTFE DN32 (G 2") G 1" 2,6 20 357 136 158 107

517-2711 PVC Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2712 PVC EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2721
Stainless 

steel
Viton DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2722
Stainless 

steel
EPDM DN32 (G 2") G 11/2" 5,6 40 451 136 170 127

517-2741 PP Viton DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2742 PP EPDM DN32 (G 2") G 11/2" 5,6 10 495 120 198 127

517-2753 PVDF PTFE DN32 (G 2") G 1" 5,6 20 527 136 158 107

517-2811 PVC Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2812 PVC EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2821
Stainless 

steel
Viton DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2822
Stainless 

steel
EPDM DN65 (flange) G 2" 9,5 30 502 136 220 111/119

517-2841 PP Viton DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2842 PP EPDM DN65 (flange) G 2" 9,5 10 560 120 250 133

517-2853 PVDF PTFE DN65 (flange) G 11/4" 9,5 20 525 136 212 111/113
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3.2.1 Pressure gauge for pressure side pulsation damper 517 with separating 
diaphragm (option)

3.3 Pressure side pulsation damper 517 without separating diaphragm
Technical Data

517 Plastic: 0.35 - 5.0 litres 517 Plastic: 10 - 40 litres  517 Stainless steel: 0.35 - 40 litres

BAR
KI.1,6

10

2
8

4 6

12
0

Description

Without pressure gauge (standard version)

For pulsation dampers made of plastic, filled with compressed air via G 1/4" 
connection, pressure load PN 10 (bar) 

For pulsation dampers made of stainless steel, filled with compressed air via G 
1/4" connection, pressure load PN 25, PN 60, PN 160, PN 250 (bar) 

A
C

24
B

A E
B

B

Ø 6,5

D

A

B 24

C

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

517-0611 PVC Viton PE tube DN 4 0,35 202 47 127 — —

517-0612 PVC EPDM PE tube DN 4 0,35 202 47 127 — —

517-0623 1.4301 — 1.4571 pipe R 1/4" 0,35 215 50 — 83 85

517-0641 PP Viton PE tube DN 4 0,35 202 47 127 — —

517-0642 PP EPDM PE tube DN 4 0,35 202 47 127 — —

517-0651 PVDF Viton PVDF pipe DN 4 0,35 202 47 127 — —

517-0652 PVDF EPDM PVDF pipe DN 4 0,35 202 47 127 — —

517-0711 PVC Viton PVC tube/pipe DN 8 1 351 60 260 — —

517-0712 PVC EPDM PVC tube/pipe DN 8 1 351 60 260 — —

517-0723 1.4301 — 1.4571 pipe R 1/4" 1 277 65 — 110 125

517-0741 PP Viton PP pipe DN 10 1 278 60 165 — —

517-0742 PP EPDM PP pipe DN 10 1 278 60 165 — —

517-0751 PVDF Viton PVDF pipe DN 10 1 278 60 165 — —

517-0752 PVDF EPDM PVDF pipe DN 10 1 278 60 165 — —

517-0811 PVC Viton PVC tube/pipe DN20 3 764 60 675 — —

517-0812 PVC EPDM PVC tube/pipe DN20 3 764 60 675 — —

517-0823 1.4301 — 1.4571 pipe R 3/4" 3 355 87 — 150 160
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Dimensions in mm

3.3.1 Pressure gauge for pressure side pulsation damper 517 without separating 
diaphragm (option)

* Pressure gauges for plastic pulsation dampers are equipped with diaphragm pressure 
transducers.

517-0841 PP Viton PP pipe DN 20 3 655 60 565 — —

517-0842 PP EPDM PP pipe DN 20 3 655 60 565 — —

517-0851 PVDF Viton PVDF pipe DN 20 3 655 60 565 — —

517-0852 PVDF EPDM PVDF pipe DN 20 3 655 60 565 — —

517-0911 PVC Viton PVC tube/pipe DN20 5 841 70 750 — —

517-0912 PVC EPDM PVC tube/pipe DN20 5 841 70 750 — —

517-0923 1.4301 — 1.4571 pipe R 3/4" 5 345 100 — 170 190

517-0941 PP Viton PP pipe DN 20 5 700 70 608 — —

517-0942 PP EPDM PP pipe DN 20 5 700 70 608 — —

517-0951 PVDF Viton PVDF pipe DN 20 5 700 70 608 — —

517-0952 PVDF EPDM PVDF pipe DN 20 5 700 70 608 — —

517-1011 PVC Viton PVC flange DN 32 10 829 95 610 — —

517-1012 PVC EPDM PVC flange DN 32 10 829 95 610 — —

517-1024 1.4301 — 1.4571 flange DN 32 10 633 100 170 460

517-1041 PP Viton PP flange DN 32 10 829 95 605 — —

517-1042 PP EPDM PP flange DN 32 10 829 95 605 — —

517-1051 PVDF Viton PVDF flange DN 32 10 829 95 605 — —

517-1052 PVDF EPDM PVDF flange DN 32 10 829 95 610 — —

517-1124 1.4301 — 1.4571 flange DN 50 20 525 150 — 270 310

517-1141 PP Viton PP flange DN 50 20 1056 108 812 — —

517-1142 PP EPDM PP flange DN 50 20 1056 108 812 — —

517-1324 1.4301 — 1.4571 flange DN 65 20 525 150 — 254 310

517-1341 PP Viton PP flange DN 65 20 1056 108 812 — —

517-1342 PP EPDM PP flange DN 65 20 1056 108 812 — —

517-1424 1.4301 — 1.4571 flange DN 50 40 935 150 — 254 720

517-1441 PP Viton PP flange DN 50 40 896 166 662 — —

517-1442 PP EPDM PP flange DN 50 40 896 166 662 — —

Type
Materials Connections Vol. 

A B C D E
Body Gasket G (external) (l)

ca.105 ca.105

ca
. 2

20

    120~

   
 2

50~

Material Gaskets
Pressure 

rating

PVC* Viton PN 10

PVC* EPDM PN 10

1.4571 PTFE PN 16

1.4571 PTFE PN 40

PP* Viton PN 10

PP* EPDM PN 10

PVDF* Viton PN 10

PVDF* EPDM PN 10
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3.4 Accessories

3.4.1 Manual vacuum pump as suction aid

Accessories for suction side pulsation damper 516

3.4.2 Filling devices 

Accessories for pressure side pulsation damper 517 with separating diaphragm

 Filling device 523-030, -031, -032, -033 Adapter for filling valve 523-013

3.4.3 Counterflange sets

Accessories for pulsation damper 516 and 517 without separating diaphragm

Order No. Description

523-018 Suction aid (manual vacuum pump with tube and 3-way ball valve)

13
6

25

G 1/4’’ 

38

Vg8

Type Description

523-013
Adapter for filling valve (tyre valve) for pulsation damper up to 8 bar, for use in 
conjunction with filling device523-016, 523-017 or pressure gauge.

523-016
Compressed air filling device for pulsation damper made of plastic,
for an existing compressed air plant, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-017
Compressed air filling device for pulsation damper made of plastic,
with 6 litre compressed air cylinder, control lever, pressure gauge and tube with filling 
valve, for use in conjunction with adapter 523-013.

523-030
Filling device for pulsation damper made of plastic or stainless steel,
with pressure gauge, up to 25 bar, compressed air filled via G 1/4" connection

523-031
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 60 bar, compressed air filled via G 1/4" connection

523-032
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 160 bar, compressed air filled via G 1/4" connection

523-033
Filling device for pulsation damper made of stainless steel,
with pressure gauge, up to 250 bar, compressed air filled via G 1/4" connection

Type
Materials Nominal 

diameter
Note

Body Gaskets

529-62 PVC Viton DN 32 ————————

529-621 PVC EPDM DN 32 ————————

529-80 1.4571 soft PVC DN 32 Welding neck flange

529-93 PP Viton DN 32 ————————

529-931 PP EPDM DN 32 ————————

529-94 PVDF Viton DN 32 ————————

529-941 PVDF EPDM DN 32 ————————

529-95 PP Viton DN 50 ————————

529-951 PP EPDM DN 50 ————————

529-82 1.4571 soft PVC DN 50 Welding neck flange

529-443 PVC ——— DN 65 ————————

529-444 PP ——— DN 65 ————————

529-445 1.4571 ——— DN 65 ————————
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3.4.4 Aeration and drain valves

Accessories for suction side pulsation damper 516

3.4.5 Cross pieces

Accessories for pulsation damper 517, for use in piped installations.

 

DN8, DN10 and DN20 cross pieces DN32 and DN50 cross pieces

The choice of cross pieces listed in the table is limited to the cross pieces most frequently 
used. Other cross pieces are available on request. 

The pulsation damper is attached to connection D1.

*) use the DN8 reducing piece supplied.

**) at T= 20°C

Type Description Connections
Materials

Body Gaskets

523-020 Aeration and drain valve DN 10 PVC Viton

523-021 Aeration and drain valve DN 10 PVC EPDM

523-022 Aeration and drain valve DN 10 PP Viton

523-023 Aeration and drain valve DN 10 PVC EPDM

523-024 Aeration and drain valve DN 10 PVDF Viton

ca. 165

DN 10DN 10

L1

L2

L3

D1

L3

L2

L1

D3

D2

D4

D1

D3

D2

D4

L4

L4

Type Material
PN **)
(bar)

D1 D2 D3 D4 L1 L2 L3
appro
x. L4

523-6001 PVC 10 DN20 (G11/4") DN8 *) (G5/8) DN8 (G5/8) DN10 (G3/4") 55 73 73 77

523-6002 PVC 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 55 55 55 77

523-6003 PP 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 55 77

523-6004 PP 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 61 55

523-6005 PVDF 10 DN20 (G11/4") DN10 (G3/4") DN10 (G3/4") DN10 (G3/4") 62 62 55 55

523-6006 PVDF 10 DN20 (G11/4") DN20 (G11/4") DN20 (G11/4") DN10 (G3/4") 62 62 61 55

523-6007 PVC 10 Flange DN32 Flange DN32 Flange DN32 DN20 (G11/4") 85 85 125 83

523-6008 PVC 10 Flange DN50 Flange DN50 Flange DN50 DN20 (G11/4") 113 113 115 139

523-6063 PVC 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 66 73 73 77

523-6064 PP 10 DN4 (G5/8") DN4 (G5/8") DN4 (G5/8") DN10 (G3/4") 73 66 45 53
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4 Installation

4.1 Transport and Storage
• Transport the unit carefully. Never throw it!

• Store in a cool, dry location.

4.2 Unpacking
• Do not allow foreign bodies to get inside the unit during unpacking.

• Check the delivery to ensure that no parts are missing.

• Assemble as soon as possible following unpacking.

4.3 Typical installations

4.3.1 Suction/pressure side pulsation damper without separating diaphragm

Suction side

1 Dosing tank

2 Agitator

3 Suction aid vacuum pump or aeration valve

4 Suction side pulsation damper without separating diaphragm (516)

5 Drain valve

6 Dosing pump

Pressure side

7 Overflow valve

8 Drain valve

9 Pressure side pulsation damper without separating diaphragm (517)

10 Diaphragm pressure transducer

11 Pressure gauge

12 Cross piece

13 Pressure retention valve

14 Flowmeter

15 Injection unit

3

4

7

6

15

8

9

12

1

5

10

13

14

11

2
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4.3.2 Pressure side pulsation damper 517 with separating diaphragm

1 Dosing pump

2 Overflow valve

3 Cross piece

4 Pressure side pulsation damper (517) with separating diaphragm

5 Pressure gauge

6 Pressure retention valve

7 Flowmeter

8 Injection unit

4.4 Installation

Caution
Pulsation damper 516 must only be used as a suction side pulsation damper.
Pulsation damper 517 must only be used as a pressure side pulsation damper.

Observe the correct mounting position. For correct operation and to prevent the 
accumulation of dirt, install the pulsation damper vertically with the connection 
pointing downwards.

• Install the pulsation damper in the pressure line or suction line according to the 
specified installation method.

• Dosing lines must be free from strain.

• Pulsation dampers with a tube connection or very heavy pulsation dampers must 
be fixed separately using the fixing materials supplied.

To avoid flow deflection losses and frictional losses:

• Make sure the dosing lines are as straight as possible.

• Use dosing lines with the same nominal diameter as the pulsation damper.

Note
Mount suction side pulsation damper 516 as close as possible to the suction valve 
(intake) of the dosing pump.
Mount pressure side pulsation damper 517 as close as possible to the pressure 
valve (outlet) of the dosing pump.

2

4

5

3

1

876
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5 Commissioning

5.1 Pulsation dampers without separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly.

• Deaerate the pulsation damper.

• Switch on the dosing system.

5.2 Pulsation dampers with separating diaphragm
• Check that all components of the dosing system are mounted and connected 

correctly. 

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

• Check the preload pressure and adjust if necessary:

• Read the pressure at the pressure gauge, if present.

• If there is no pressure gauge, connect the filling device and read the pressure.

• Set the recommended preload pressure (0.8 x average operating pressure of the 
system).

• Switch on the dosing system.

6 Operation

6.1 Function
Pressure fluctuations in pipe networks often cause undue stress and damage, especially 
with rigid pipe work. Danger exists in particular where the pulsation frequency is close to the 
resonant frequency of the pipe network, in which case unforeseeable damage can occur.

Diaphragm and piston-diaphragm dosing pumps have a built-in tendency to experience 
pressure pulsations, which may need to be reduced by pulsation dampers.

As liquids are not compressible, a gas cushion (air or nitrogen) is used to store part of the 
dosing medium when the pressure rises and release it into the pipe network when the 
pressure falls again.

On the suction side of a dosing pump, the medium is often subject to high acceleration. If 
the acceleration is too great, the liquid column may break (due to cavitation). Suction 
side pulsation dampers ensure an even flow of the dosing medium, even under these 
conditions.

In the case of pulsation dampers without a separating diaphragm, the dosing medium 
is in direct contact with the air cushion. At start-up, the cushion is compressed by the 
pressure of the dosing medium. Over time, the air dissolves in the dosing medium, so that 
the pulsation damper has to be deaerated on a regular basis.

In the case of pulsation dampers with a separating diaphragm, the air or nitrogen 
cushion is separated from the dosing medium by an elastic diaphragm. As a result the 
cushion cannot dissolve in the dosing medium. Furthermore the cushion can be 
preloaded, making it also suitable for high pressures.
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6.2 Unit description

6.2.1 Suction side pulsation damper 516

1 Suction aid (manual pump)

2 Aeration valve

3 Connection for aeration valve

4 Calibration scale (only on versions in transparent PVC)

5 Body

6 Connections for dosing medium

7 Connection for aeration valve

8 Drain valve

6.2.2 Pressure side pulsation damper 517 without separating diaphragm

1 Body

2 Connection for aeration valve

3 Connection for dosing medium

4 Pressure gauge

5 Pressure gauge or diaphragm pressure transducer

6 Aeration valve

1 2

3

4

8

7

6

5

2

3

1

4

5

6
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6.2.3 Pressure side pulsation damper 517 with separating diaphragm

1 Filling device with pressure gauge

2 Connection for filling device

3 Body

4 Connection for dosing medium

6.3 Operation

Note
Before the system is put into operation, the preload pressure must be adjusted 
according to the system pressure.
Recommended preload pressure  = 0.8 x average operating pressure of the system. 
All further settings must be carried out on the plant components. 

6.4 Possible faults

3

4

1

2

Fault Cause Remedy

Pulsation damping 
effect too small or 
diminishing. 

For pulsation dampers without separating 
diaphragm: The air cushion has been absorbed by 
the dosing medium.

Deaerate the pulsation 
damper.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.

After start-up, the 
pulsation damper 
does not produce the 
desired effect.

Pulsation damper is the wrong size.
Use a pulsation 
damper of the correct 
size.

For pulsation dampers with separating diaphragm: 
Preload pressure is too high or too low.

Set the correct preload 
pressure.
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7 Maintenance

! Warning
The whole system must be turned off before carrying out any cleaning or 
maintenance work.
Observe the safety precautions for the dosing medium used. Use safety gear where 
appropriate.

7.1 Aeration - only for pulsation dampers without separating diaphragm
If the damping effect has diminished, the pulsation damper must be deaerated:

1. Switch off the dosing system.

2. Place a basin under the drain valve.

3. Open the aeration valve and the drain valve.

4. Wait until the dosing medium has flowed out of the pulsation damper.

5. Close the aeration valve and the drain valve.

6. Switch on the dosing system.

7.2 Setting the preload pressure - only for pulsation dampers with a 
separating diaphragm

! Warning
Danger of explosion!
Do not introduce oxygen into a pulsation damper with a separating diaphragm.
Use only compressed air or nitrogen.

Caution
Depressurise the pressure line before checking and adjusting the preload 
pressure.

Note
Recommended preload pressure: 0.8 x average operating pressure of the system.

7.2.1 Checking interval

Check the preload pressure and readjust it if necessary:

• one week after initial commissioning

• every three months

7.2.2 Setting the preload pressure

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Connect the filling device.

5. Read the pressure at the pressure gauge.

6. Fill the pulsation damper with compressed air or nitrogen (or reduce the pressure) 
until the correct preload pressure (0.8 x average operating pressure of the system) is 
reached.

7. Remove the filling device.

8. Open the shut-off valves (if present) before and after the pulsation damper.

9. Switch on the dosing system.
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7.3 Changing the separating diaphragm - only for pulsation dampers 
with a separating diaphragm

Pulsation damper (cross-section)

1 Aeration valve connection

2 Securing ring

3 Cover

3a Cover recess

4 Diaphragm

4a Diaphragm edge

5 Body

6 Double nipple

7 Recess

Note
To change the diaphragm you need a manual press. If this is not available, the 
diaphragm must be changed in the factory.

To change the diaphragm:

1. Switch off the dosing system.

2. Close the shut-off valves (if present) before and after the pulsation damper.

3. Depressurise the pressure line.

4. Depressurise the pulsation damper and open the aeration valve (1).

5. Detach the pulsation damper from the pressure line.

6. Unscrew the double nipple (6) from the body (5).

2 3 5 5 6

2 3 4 5 6

7

3a 4a

1

1
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Removing the diaphragm

1. Place the pulsation damper (5) upright (see diagram I), and press on the cover with a 
hollow object (A) such as a pipe (using a manual press) until the diaphragm is pushed 
down by approx. 5mm..

2. Remove the securing ring (2).

3. Turn the pulsation damper through 180° and place it with the body (5) standing on a 
pipe (B) as shown in diagram  II.

Note
The inner edge of the body and the cover (2) must be unobstructed.

4. Using a mandrel (8) the same size as the hole in the bottom of the damper, carefully 
push out the diaphragm (4) and cover (3) assembly.

5. Lift the diaphragm (4) from the cover (3).

6. Clean the inside of the body (5).

Inserting the new diaphragm

1. Place the edge of the new diaphragm (4a) in the recess in the cover (3a).

2. Insert the assembly (cover and diaphragm) in the body (5), see diagram (note the 
direction: cover above, diaphragm below).

Note
To facilitate pressing, the interior of the damper or the diaphragm may be wetted, 
or greased if the dosing medium is grease-tolerant.

3. Place the body with cover and diaphragm under the press.

4. Using a hollow object (A) such as a pipe, press the cover assembly down as far as the 
recess (7).

5. Fit the securing ring (2).

6. Screw in the double nipple (6) with O-ring.

7. Re-install the pulsation damper in the pressure line.

8. Open the shut-off valves (if present) before and after the pulsation damper. 

A

2

3

4

5

F

B

5

4

3

2

180°

I F
II

8

4a
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9. Connect the filling device.

10. Read the pressure at the pressure gauge.

11. Fill the pulsation damper with compressed air or nitrogen until the correct preload 
pressure (0.8 x average operating pressure of the system) is reached.

Note
When filling the pulsation damper, increase the preload pressure slowly until the 
cover has reached the securing ring.

12. Switch on the dosing system.
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8 Spare Parts
Order No. For pulsation damper Materials Volume pmax

Replacement 
diaphragm

Type Body Diaphragm (l) (bar)

10.7714-01 517-2111 PVC Viton 0,07 10

10.7714-11 517-2112 PVC EPDM 0,07 10

10.7714-02 517-2121 1.4404 Viton 0,07 200

10.7714-12 517-2122 1.4404 EPDM 0,07 200

10.7714-04 517-2141 PP Viton 0,07 10

10.7714-14 517-2142 PP EPDM 0,07 10

10.7715-01 517-2211 PVC Viton 0,15 10

10.7715-11 517-2212 PVC EPDM 0,15 10

10.7715-02 517-2221 1.4404 Viton 0,15 180

10.7715-12 517-2222 1.4404 EPDM 0,15 180

10.7715-04 517-2241 PP Viton 0,15 10

10.7715-14 517-2242 PP EPDM 0,15 10

10.7715-25 517-2253 PVDF PTFE 0,15 20

10.7716-01 517-2311 PVC Viton 0,35 10

10.7716-11 517-2312 PVC EPDM 0,35 10

10.7716-02 517-2321 1.4404 Viton 0,35 130

10.7716-12 517-2322 1.4404 EPDM 0,35 130

10.7716-04 517-2341 PP Viton 0,35 10

10.7716-14 517-2342 PP EPDM 0,35 10

10.7716-25 517-2353 PVDF PTFE 0,3 20

10.7717-01 517-2411 PVC Viton 0,65 10

10.7717-11 517-2412 PVC EPDM 0,65 10

10.7717-02 517-2421 1.4404 Viton 0,65 50

10.7717-12 517-2422 1.4404 EPDM 0,65 50

10.7717-04 517-2441 PP Viton 0,65 10

10.7717-14 517-2442 PP EPDM 0,65 10

10.7717-25 517-2453 PVDF PTFE 0,7 20

10.7718-01 517-2511 PVC Viton 1,4 10

10.7718-11 517-2512 PVC EPDM 1,4 10

10.7718-02 517-2521 1.4404 Viton 1,4 40

10.7718-12 517-2522 1.4404 EPDM 1,4 40

10.7718-04 517-2541 PP Viton 1,4 10

10.7718-14 517-2542 PP EPDM 1,4 10

10.7718-25 517-2553 PVDF PTFE 1,4 20

10.7719-01 517-2611 PVC Viton 2,6 10

10.7719-11 517-2612 PVC EPDM 2,6 10

10.7719-02 517-2621 1.4404 Viton 2,6 30

10.7719-12 517-2622 1.4404 EPDM 2,6 30

10.7719-04 517-2641 PP Viton 2,6 10

10.7719-14 517-2642 PP EPDM 2,6 10

10.7719-25 517-2653 PVDF PTFE 2,6 20

10.7720-01 517-2711 PVC Viton 5,6 10

10.7720-11 517-2712 PVC EPDM 5,6 10

10.7720-02 517-2721 1.4404 Viton 5,6 40

10.7720-12 517-2722 1.4404 EPDM 5,6 40

10.7720-04 517-2741 PP Viton 5,6 10

10.7720-14 517-2742 PP EPDM 5,6 10

10.7720-25 517-2753 PVDF PTFE 5,6 20

10.7721-01 517-2811 PVC Viton 9,5 10
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10.7721-11 517-2812 PVC EPDM 9,5 10

10.7721-02 517-2821
Stainless 

steel
Viton 9,5 30

10.7721-12 517-2822
Stainless 

steel
EPDM 9,5 30

10.7721-04 517-2841 PP Viton 9,5 10

10.7721-14 517-2842 PP EPDM 9,5 10

10.7721-25 517-2853 PVDF PTFE 9,5 20
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2.1.6. Prochem Pressure Gauge 
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2.1.7. E&H Cerabar PMP71 Pressure 

Transmitter 
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Technical Information

Cerabar S PMC71, PMP71/72/75
Pressure transmitter

with ceramic and metal sensors

Overload-resistant and function-monitored; Communication via 

HART, PROFIBUS PA or FOUNDATION Fieldbus

Application

The Cerabar S pressure transmitter is used for the 

following measuring tasks:

� Absolute pressure and gauge pressure in gases, steams 

or liquids in all areas of process engineering and 

process measurement technology

� Level, volume or mass measurement in liquids

� High process temperature

� without diaphragm seals up to 150°C (302°F)

� with typical diaphragm seals up to 350°C (662°F)

� High pressure up to 700 bar

� International usage thanks to a wide range of approvals

Your benefits

� Very good reproducibility and long-term stability

� High reference accuracy: up to ±0.075%, 

as PLATINUM version: ±0.05%

� Turn down 100:1, higher on request

� Meets PED (Pressure Equipment Directive)

� Used for process pressure monitoring up to SIL 2, 

certified according to IEC 61508 by TÜV SÜD

� HistoROM®/M-DAT memory module

� Function-monitored from the measuring cell to the 

electronics

� Continuous modularity for differential pressure and 

pressure (Deltabar S � Cerabar S), e.g.

� replaceable display

� universal electronic

� Quick commissioning thanks to quick setup menu

� Easy and safe menu-guided operation on-site, 

via 4...20 mA with HART, via PROFIBUS PA or 

via FOUNDATION Fieldbus

� Extensive diagnostic functions

� Device versions in conformity with ASME-BPE
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Function and system design

Device selection

Cerabar S � 

Product family

PMC71

P01-PMC71xxx-16-xx-xx-xx-000

With capacitive measuring cell and 

ceramic measuring diaphragm 

(Ceraphire®)

PMP71

P01-PMP71xxx-16-xx-xx-xx-000

With piezoresistive measuring cell 

and metallic welded diaphragm

PMP75

P01-PMP75xxx-16-xx-xx-xx-000

With diaphragm seal

Field of application � Gauge pressure and absolute pressure

� Level

� Gauge pressure and absolute pressure

� Level

� Gauge pressure and absolute pressure

� Level

Process connections � Diverse thread

� DN 32 � DN 80

� ANSI 1 1/2" � 4"

� JIS 50 A � 100 A

� Diverse thread

� DN 25 � DN 80

� ANSI 1 1/2" � 4"

� JIS 25 A � 100 A

� Oval flange adapter

� Prepared for diaphragm seal mount

� Wide range of diaphragm seals, → see 

the following section "Overview of 

diaphragm seal for PMP 75"

Measuring ranges from �0.1/0...100 mbar 

to �1/0...40 bar

from �0.1/0...100 mbar 

to �1/0...700 bar

from �0.1/0...400 mbar 

to �1/0...700 bar

OPL 1 max. 60 bar max. 1050 bar max. 1050 bar

Process temperature �20...+125°C/�20...+150°C 2

(�4...+257°F/�4...+302°C)

�40...+125°C

(�40...+257°F)

With diaphragm seal up to +350°C 

(+662°F)

Ambient temperature �40...+85°C (�40...+185°F) �40...+85°C (�40...+185°F) 3 �40...+85°C (�40...+185°F)

Reference accuracy � Up to ±0.075% of the set span

� PLATINUM version: up to ±0.05% of the set span

Up to ±0.075% of the set span

Supply voltage � For non-hazardous areas: 10.5...45 V DC

� EEx ia: 10.5...30 V DC

Output 4...20 mA with superimposed HART protocol, PROFIBUS PA, FOUNDATION Fieldbus

Options � PMP71, PMP75: Gold-Rhodium-coated diaphragm

� PMP71, PMP75: NACE-compliant materials

� PMC71, PMP71, PMP75: inspection certificate 3.1

Specialities � Metal-free measurement with PVDF 

connection

� Oil  volume-minimised process 

connections

� gas-tight, elastomer-free

� Wide range of diaphragm seals

� For high media temperatures

� Oil volume-minimised process 

connections

� Completely welded versions

1) OPL = Over pressure limit; dependent on the lowest-rated element, with regard to pressure, of the selected components

2) High temperature version "T" for feature 100 "Additional option 1" or for feature 110 "Additional option 2"

3) lower temperature on request
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Overview of diaphragm seal 

for PMP75

Design Diaphr. seal Connection Version Standard Nominal diameter Nom. press./Class

Thread Membrane 

diaphragm seal 

(MDM)

G

P01-PMP75xxx-03-xx-xx-xx-005

ISO 228 � G 1A

� G 1 1/2 A

� G 2A

700 bar

NPT

P01-PMP75xxx-03-xx-xx-xx-006

ANSI � 1 MNPT

� 1 1/2 MNPT

� 2 MNPT

700 bar

Tri-Clamp Membrane 

diaphragm seal 

(MDM)

Clamp 

P01-FMD78xxx-03-xx-xx-xx-005

ISO 2852 � DN 25 (1")

� DN 38 (1 1/2")

� DN 51 (2")

� DN 76.1 (3")

Dependent on the 

clamp used

Pipe diaphragm 

seal (RDM)

Clamp 

P01-FMD78xxx-03-xx-xx-xx-009

ISO 2852 � DN 25 (1")

� DN 38 (1 1/2")

� DN 51 (2")

Dependent on the 

clamp used

Front-flush 

connections

Membrane 

diaphragm seal 

(MDM)

Varivent

P01-FMD78xxx-03-xx-xx-xx-007

Type N for pipes 

DN 40 � DN 162

PN 40

DRD

P01-FMD78xxx-03-xx-xx-xx-006

d = 65 mm 25 bar

Taper adapter with 

coupling nut

P01-FMD78xxx-03-xx-xx-xx-003

DIN 11851 � DN 50

� DN 65

� DN 80

PN 25

Threaded adapter

P01-FMD78xxx-03-xx-xx-xx-004

DIN 11851 � DN 50

� DN 65

� DN 80

PN 25

Versions in 

conformity with 

ASME-BPE for use 

in biotechnical 

processes; 

wetted surfaces 

Ra ≤ 0.4 µm 

(15.75 µin; 

180 grit), 

electropolished

Membrane 

diaphragm seal 

(MDM)

Clamp

P01-PMP46xxx-03-xx-xx-xx-005

ISO 2852 � DN 25 (1 1/2")

� DN 51 (2" )

Dependent on the 

clamp used

Varivent

P01-PMP46xxx-03-xx-xx-xx-004

� Type N for pipes 

DN 40 � DN 162

PN 40

Flange Membrane 

diaphragm seal 

(MDM)

EN/DIN flange

P01-PMP75xxx-03-xx-xx-xx-001

EN 1092-1/ 

DIN 2527 

and 

DIN 2501-1

� DN 25, DN 50

� DN 32, DN 40

� DN 80

� DN 100

� up to PN 400

� PN 40

� up to PN 100

� PN 100

ANSI flange ANSI B 16.5 � 1", 2"

� 1 1/2", 3", 4"

� 2500 lbs

� 300 lbs

JIS flange B 2220 25A, 50A, 80A, 100A 10 K

Flange with 

extended 

diaphragm seal

Membrane 

diaphragm seal 

(MDM)

EN/DIN flange

P01-PMP75xxx-03-xx-xx-xx-002

EN 1092-1/ 

DIN 2527

DN 50/DN 80 + 

50/100/200 mm ext. 

diaphr. seal

PN 10 � PN 40

ANSI flange ANSI B 16.5 2"/3"/4" + 2"/4"/6"/

8" ext. diaphr. seal

Up to 300 lbs
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Threaded 

connection with 

separator

Membrane 

diaphragm seal 

(MDM)

G

P01-PMP75xxx-03-xx-xx-xx-004

ISO 228/

EN837

� G 1/2 A

� G 1/2 B

� 160 bar

� 400 bar

NPT

P01-PMP75xxx-03-xx-xx-xx-008

ANSI � 1/2 MNPT � 160 bar

� 400 bar

NPT Off line thread

P01-PMP75xxx-03-xx-xx-xx-009

ANSI � 1/2 NPT

� 1 NPT

250 bar

Design Diaphr. seal Connection Version Standard Nominal diameter Nom. press./Class
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Measuring principle

Ceramic measuring diaphragm used for PMC71 (Ceraphire®)

The ceramic sensor is a dry sensor, i.e. the process pressure acts directly on the robust ceramic diaphragm and 

deflects it. A pressure-dependent change in capacitance is measured at the electrodes of the ceramic carrier and 

the diaphragm. The measuring range is determined by the thickness of the ceramic diaphragm.

Advantages:

� Guaranteed overload resistance up to 40 times the nominal pressure

� Thanks to highly-pure 99.9% ceramic (Ceraphire®)

� extremely high resistance compared to Alloy

� less relaxation

� high mechanical stability

� Suitable for vacuums

� Second process barrier (Secondary Containment) for enhanced integrity

� Process temperature up to 150°C (302°F)

Metallic measuring diaphragm used for PMP71 and PMP75

PMP71

The operating pressure deflects the separating diaphragm and a fill fluid transfers the pressure to a resistance 

measuring bridge (semi-conductor technology). The pressure-dependent change of the bridge output voltage 

is measured and processed further.

Advantages:

� Can be used with process pressures up to 700 bar

� High long-term stability

� Guaranteed overload resistance up to 4 times the nominal pressure (PMP71)

� Second process barrier (Secondary Containment) for enhanced integrity

� Significantly less thermal effect compared to diaphragm seal systems

PMP75

The operating pressure acts on the diaphragm of the diaphragm seal and is transferred to the separating 

diaphragm of the sensor by a diaphragm seal fill fluid. The separating diaphragm is deflected and a fill fluid 

transfers the pressure to a resistance measuring bridge. The pressure-dependent change of the bridge output 

voltage is measured and processed further.

Advantages:

� Can be used with process pressures from 400 mbar to 400 bar

� High long-term stability

� Guaranteed overload resistance up to 4 times the nominal pressure

� Second process barrier (Secondary Containment) for enhanced integrity

Ceramic measuring diaphragm used for PMC71 (Ceraphire®) Metallic measuring diaphragm used for 

PMP71 and PMP75

P01-PMC71xxx-03-xx-xx-xx-000

Ceramic sensor

1 Atmospheric vent (gauge pressure only)

2 Ceramic substrate

3 Electrodes

4 Ceramic diaphragm

P01-PMP7xxxx-03-xx-xx-xx-000

Metal sensor

1 Measuring element

2 Measuring diaphragm with Wheatstone bridge

3 Channel with fill fluid

4 Process diaphragm, Metal separating diaphragm

p

➃

➂➀ ➁

➂

➀
➁

p

➃
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Level measurement (level, 

volume and mass)

Design and operation mode

P01-PMx7xxxx-15-xx-xx-xx-000

Level measurement with Cerabar S

h Height (level)

p Pressure

ρ Density of the medium

g Gravitation constant

Your benefits

� Choice of three level operating modes

� Volume and mass measurements in any tank shapes by means of a freely programmable characteristic curve

� Choice of diverse level units with automatic unit conversion

� A customised unit can be specified

� Has a wide range of uses, e.g.

� in the event of foam formation

� in tanks with agitators of screen fittings

� in the event of liquid gases

� for standard level measurement

Communication protocol � 4...20 mA with HART communication protocol

� PROFIBUS PA

� The Endress+Hauser devices meet the requirements as per the FISCO model.

� Due to the low current consumption of 11 mA ± 1 mA

� up to 9 Cerabar S for EEx ia, CSA IS and FM IS applications

� up to 32 Cerabar S for all other applications, e.g. in non-hazardous areas, EEx nA, etc.

can be operated at one bus segment with installation as per FISCO.

Further information on PROFIBUS PA, such as requirements for bus system components, can be found in 

the Operating Instructions BA034S "PROFIBUS DP/PA: Guidelines for planning and commissioning" and in 

the PNO guideline.

� FOUNDATION Fieldbus

� The Endress+Hauser devices meet the requirements as per the FISCO model.

� Due to the low current consumption of 14 mA ± 1 mA

� up to 7 Cerabar S for EEx ia, CSA IS and FM IS applications

� up to 30 Cerabar S for all other applications, e.g. in non-hazardous areas, EEx nA, etc.

can be operated at one bus segment with installation as per FISCO.

Further information on FOUNDATION Fieldbus, such as requirements for bus system components can be 

found in the Operating Instructions BA013S "FOUNDATION Fieldbus Overview".

h =
p

ρ g

h
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Human interface

On-site display (optional) A 4-line liquid crystal display (LCD) is used for display and operation. The on-site display shows measured 

values, dialog text as well as fault and notice messages in plain text, thereby supporting the user in every stage 

of operation.

4...20 mA HART

Functions:

� 8-digit measured value display including sign and decimal point, bargraph for current display

� Simple and complete menu guidance thanks to separation of the parameters into three levels

� Each parameter is given a 3-digit ID number for easy navigation.

� Option for configuring the display according to individual requirements and desires, such as language, 

alternating display, display of other measured values such as sensor temperature, contrast setting

� Comprehensive diagnostic functions (fault and warning message, peak-hold indicators, etc.)

� Rapid and safe commissioning with the Quick Setup menus

P01-xMx7xxxx-07-xx-xx-xx-001

PROFIBUS PA and FOUNDATION Fieldbus

Functions:

� 8-digit measured value display including sign and decimal point, bargraph for current display

� Option for configuring the display according to individual requirements and desires, such as language, 

alternating display, display of other measured values such as sensor temperature, contrast setting

� Comprehensive diagnostic functions (fault and warning message)

P01-xMD7xxxx-07-xx-xx-xx-001

E+–

Bargraph

Operating keys

Symbol
Bargraph

ValueFunction name

Measured value display

Unit

Header line

Information
line

Main line

Parameter
Identification

number

Editing modes

Selection
options

Value that
can be edited

Current measured value

Symbol
Bargraph

ValueFunction name

Measured value display

Unit

Header line

Information
line

Main line

Parameter
Identification

number
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Operating elements With regard to T14 housings, the operating keys are located either outside the device under the protection cap 

or inside on the electronic insert. In T17 housings, the operating keys are always located inside on the 

electronic insert.

In addition, devices with an on-site display and a 4 to 20 mA HART electronic insert have operating keys on 

the on-site display.

Operating keys on the exterior of the device

P01-PMx7xxxx-19-xx-xx-xx-038

The operating keys located externally on the device work on the Hall sensor principle. As a result, no additional 

openings are required in the device. This guarantees:

� Complete protection against environmental influences such as moisture and contamination

� Simple operation without any tools

� No wear.

Operating keys and elements located internally on the electronic insert

0%

Zero

4...20 mA HART

PROFIBUS PA/
FOUNDATION Fieldbus

P01-xxxxxxxx-19-xx-xx-xx-104

Electronic insert HART

1 Operating keys 

2 Slot for optional display

3 Slot for optional HistoROM®/M-DAT

4 DIP-switch for locking/unlocking 

measured-value-relevant parameters

5 DIP-switch for damping on/off

6 Green LED to indicate value being accepted

P01-xxxxxxxx-19-xx-xx-xx-105

Electronic insert PROFIBUS PA

1 Green LED to indicate value being accepted

2 Key for position calibration 

3 DIP-switch for bus address

4 Slot for optional display

5 Slot for optional HistoROM®/M-DAT

6 DIP-switch for locking/unlocking measured-

value-relevant parameters

7 DIP-switch for damping on/off

P01-xxxxxxxx-19-xx-xx-xx-106

Electronic insert FOUNDATION Fieldbus

1 Green LED to indicate value being accepted

2 Key for position calibration 

3 Slot for optional display

4 Slot for optional HistoROM®/M-DAT

5 DIP-switch for locking/unlocking 

measured-value-relevant parameters

6 DIP-switch for simulation mode on/off

➂

➀

➁

➃

Display

off

on Sensor

H
is

to
R

O
M

21 P
C

τ
on

off

➅
➄

D
a
m

p
in

g
[

]τ

on

off

➀ ➁ ➂
➃

➄

➆➅
τ

P
C

DisplaySensor

H
is

to
R

O
M

21

off

on

0%

Zero

on

off
1 2 3 4 5 6 7 8

Address

21

CKON

3 4 5 6 7 8

S D A 0 8

0 1

SW
HW

D
a

m
p

in
g

[
]τ

on

off

HW

0%

Zero

Sensor

Display

21

P
C

FOUNDATION

1 2

S
im

u
la

ti
o
n

➀ ➁

➃

on

off

➂

➄ ➅

H
is

to
R

O
M

S
im

.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 165 of 879



Cerabar S

Endress+Hauser 11

HistoROM®/M-DAT 

(optional)

HistoROM®/M-DAT is a memory module, which is attached to the electronic insert. The HistoROM®/M-DAT 

can be retrofitted at any stage (Order number: 52027785).

Your benefits

� Quick and safe commissioning of the same measuring points by copying the configuration data of one 

transmitter to another transmitter

� Reliable process monitoring thanks to cyclical recording of pressure and sensor temperature measured values

� Simple diagnosis by recording diverse events such as alarms, configuration changes, counters for measuring 

range undershoot and overshoot for pressure and temperature as well as user limit overshoot and undershoot 

for pressure and temperature etc.

� Analysis and graphic evaluation of the events and process parameters via ToF Tool (contained in scope of 

supply)

HistoROM®/M-DAT can be ordered via feature 100 "Additional options 1" or feature 110 "Additional 

options 2" or as spare parts. → See also page 70 ff. A CD with the Endress+Hauser ToF Tool operating program 

is also included in the scope of delivery.

You can copy data from one transmitter to another transmitter when operating a FOUNDATION Fieldbus 

device via an FF configuration program. You need the Endress+Hauser ToF Tool operating program and the 

FXA193 service interface to be able to access the data and events saved in the HistoROM®/M-DAT.

Functional Safety SIL2/

IEC 61508 Declaration of 

conformity (optional)

The Cerabar S pressure transmitters with 4...20 mA output signal have been developed to IEC 61508 standard 

and have been certified by TÜV SÜD. These devices can be used for process pressure monitoring up to SIL 2.

→ For a detailed description of the safety functions with Cerabar S, settings and characteristic quantities for 

functional safety, please refer to the "Manual for Safety Manual - Cerabar S" SD190P.

→ For devices with SIL2/IEC 61508 declaration of conformity, see page 73 ff, Feature 100 "Additional 

option 1" and Feature 110 "Additional option 2", version E "SIL2/IEC 61508, Declaration of Conformity".

On-site operation Functions 4...20 mA HART

� With on-site display: navigate through the operating menu using three operating keys

� Without on-site display:

� Position calibration (zero point correction)

� Setting lower-range value and upper-range value � reference pressure present at device

� Value acceptance indicated by green LED

� Device reset

� Locking and unlocking measured-value-relevant parameters

� Switching damping on and off

Functions PROFIBUS PA

� Position calibration (zero point correction)

� Value acceptance indicated by green LED

� Locking and unlocking measured-value-relevant parameters

� Setting bus address

� Switching damping on and off

Functions FOUNDATION Fieldbus

� Position calibration (zero point correction)

� Value acceptance indicated by green LED

� Locking and unlocking measured-value-relevant parameters

� Switching simulation mode on and off

Handheld terminals � HART With a handheld terminal, all the parameters can be configured anywhere along the 4...20 mA line via menu 

operation.

Handheld terminal DXR375 � 

FOUNDATION Fieldbus

With a handheld terminal DXR375, all the parameters can be configured via menu operation.
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ToF Tool � 

HART, PROFIBUS PA, 

FOUNDATION Fieldbus

The ToF Tool is a graphic and menu-guided operating program for measuring devices from

Endress+Hauser. It is used for the commissioning, data storage, signal analysis and documentation of the 

devices. The following operating systems are supported: WinNT4.0, Win2000 and Windows XP. You can set 

all parameters via the ToF Tool.

The ToF Tool supports the following functions:

� Configuration of transmitters in online operation

� Loading and saving device data (upload/download)

� HistoROM®/M-DAT analysis

� Calculation of tank characteristics for the level measuring mode

� Documentation of the measuring point

Connection options:

� HART via Commubox FXA191 and the serial interface RS 232 C of a computer

� HART via Commubox FXA195 and the USB interface of a computer

� PROFIBUS PA via segment coupler and PROFIBUS interface card 

� FOUNDATION Fieldbus, PROFIBUS PA and HART: Service interface with adapter FXA193

! Note! 

You can use the ToF Tool to configure the Endress+Hauser parameters for devices with "FOUNDATION 

Fieldbus signal". You need an FF configuration program to be able to configure all the FF-specific parameters 

and to integrate the device into an FF network.

FieldCare �

HART, PROFIBUS PA

FieldCare is an Endress+Hauser asset management tool based on FDT technology. With FieldCare, you can 

configure all Endress+Hauser devices as well as devices from other manufacturers that support the FDT 

standard. The following operating systems are supported: WinNT4.0, Win2000 and Windows XP.

FieldCare supports the following functions:

� Configuration of transmitters in online operation

� Loading and saving device data (upload/download)

� HistoROM®/M-DAT analysis

� Documentation of the measuring point

Connection options:

� HART via Commubox FXA195 and the USB interface of a computer

� PROFIBUS PA via segment coupler and PROFIBUS interface card

Remote operation � 

FOUNDATION Fieldbus

An FF configuration program is required to integrate a device with "FOUNDATION Fieldbus signal" into an FF 

network or to set the FF-specific parameters. Please contact your local Endress+Hauser Sales Center for more 

information.

Service interface FXA193 The FXA193 service interface connects Cerabar S, Deltabar S, ToF and PROline measuring devices (level and 

flow measuring devices) with the RS 232 C serial interface of a PC and thus makes it possible to operate the 

measuring devices with the Endress+Hauser ToF Tool operating program. The FXA193 service interface is 

connected to the interface for the local display on the electronic insert. → See also graphics on page 10.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 167 of 879



Cerabar S

Endress+Hauser 13

Input

Measured variable Absolute pressure and gauge pressure, from which level (level, volume or mass) is derived 

Measuring range PMC71 � with ceramic measuring diaphragm (Ceraphire®) for gauge pressure

PMC71 � with ceramic measuring diaphragm (Ceraphire®) for absolute pressure

Nominal 

value

Measurement limit Span OPL 1 MWP 2 Vacuum 

resistance

Versions in 

the order 

code 3

lower (LRL) upper (URL) recommended 

min./max.

minimum 4

[bar] [bar] [bar] [bar] [bar] [bar] [barabs]

100 mbar �0.1 +0.1 0.01/0.1 0.005 4 2.7 0.7 1C

250 mbar �0.25 +0.25 0.017/0.25 0.005 5 3.3 0.5 1E

400 mbar �0.4 +0.4 0.027/0.4 0.005 8 5.3 0 1F

1 bar �1 +1 0.067/1 0.01 10 6.7 0 1H

2 bar �1 +2 0.133/2 0.02 18 12 0 1K

4 bar �1 +4 0.267/4 0.04 25 16.7 0 1M

10 bar �1 +10 0.67/10 0.1 40 26.7 0 1P

40 bar �1 +40 4/40 0.4 60 40 0 1S

Nominal 

value

Measurement limit Span OPL 1 MWP 2 Versions in the order code 3

lower (LRL) upper (URL) recommended 

min./max.

minimum 4

[barabs] [barabs] [bar] [bar] [barabs] [barabs]

100 mbar 0 +0.1 0.02/0.1 0.005 4 2 2C

250 mbar 0 +0.25 0.025/0.25 0.005 5 2.7 2E

400 mbar 0 +0.4 0.027/0.4 0.005 8 5.3 2F

1 bar 0 +1 0.067/1 0.01 10 6.7 2H

2 bar 0 +2 0.133/2 0.02 18 12 2K

4 bar 0 +4 0.267/4 0.04 25 16.7 2M

10 bar 0 +10 0.67/10 0.1 40 26.7 2P

40 bar 0 +40 4/40 0.4 60 40 2S

1) OPL: Over pressure limit (= Sensor overload limit)

2) The MWP (maximum working pressure) for the measuring device depends on the weakest element of the components selected with regard to pressure, 

i.e. the process connection (→ see page 34 ff) has to taken into consideration in addition to the sensor (→ see Table above). Pay attention to the pressure-

temperature dependence also. For the appropriate standards and further information, see page 33, "Pressure specification".

3) Versions in the order code → See also page 71 ff, feature 40 "Sensor range; Sensor overload limit (= OPL)"

4) minimum span that can be calibrated, Turn down > 100:1 on request
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PMP71 and PMP75 � with metallic measuring diaphragm for gauge pressure

PMP71 and PMP75 � with metallic measuring diaphragm for absolute pressure

Nominal 

value

Measurement limits Span OPL 1 MWP 2 Vacuum 

resistance 3
Versions in 

the order 

code 4

lower (LRL) 5 upper (URL) recommended 

min./max.

minimum 5 Silicone oil/

Inert oil

[bar] [bar] [bar] [bar] [barrel] [barrel] [barabs]

100 mbar �0.1 +0.1 0.05/0.1 0.005 4 2.7 0.01/0.04 1C

250 mbar �0.25 +0.25 0.1/0.25 0.005 4 2.7 0.01/0.04 1E

400 mbar �0.4 +0.4 0.2/0.4 0.005 6 4 0.01/0.04 1F

1 bar �1 +1 0.4/1 0.01 10 6.7 0.01/0.04 1H

2 bar �1 +2 0.4/2 0.02 20 13.3 0.01/0.04 1K

4 bar �1 +4 0.4/4 0.04 28 18.7 0.01/0.04 1M

10 bar �1 +10 0.67/10 0.1 40 26.7 0.01/0.04 1P

40 bar �1 +40 2.67/40 0.4 160 106.7 0.01/0.04 1S

100 bar �1 +100 10/100 1.0 400 100 0.01/0.04 1U

400 bar �1 +400 80/400 4.0 600 400 0.01/0.04 1W

700 bar 6 �1 +700 350/700 7.0 1050 700 0.01/0.04 1X

Nominal 

value

Measurement limits Span OPL 1 MWP 2 Vacuum 

resistance 3
Versions in 

the order 

code 4

lower (LRL) upper (URL) recommended 

min./max.

minimum 5 Silicone oil/

Inert oil

[barabs] [barabs] [bar] [bar] [barabs] [barabs] [barabs]

100 mbar 0 +0.1 0.05/0.1 0.005 4 2.7 0.01/0.04 2C

250 mbar 0 +0.25 0.1/0.25 0.005 4 2.7 0.01/0.04 2E

400 mbar 0 +0.4 0.2/0.4 0.005 6 4 0.01/0.04 2F

1 bar 0 +1 0.4/1 0.01 10 6.7 0.01/0.04 2H

2 bar 0 +2 0.4/2 0.02 20 13.3 0.01/0.04 2K

4 bar 0 +4 0.4/4 0.04 28 18.7 0.01/0.04 2M

10 bar 0 +10 0.67/10 0.1 40 26.7 0.01/0.04 2P

40 bar 0 +40 2.67/40 0.4 160 106.7 0.01/0.04 2S

100 bar 0 +100 10/100 1.0 400 100 0.01/0.04 2U

400 bar 0 +400 80/400 4.0 600 400 0.01/0.04 2W

700 bar 6 0 +700 350/700 7.0 1050 700 0.01/0.04 2X

1) OPL: Over pressure limit (= Sensor overload limit)

2) The MWP (maximum working pressure) for the measuring device depends on the weakest element of the components selected with regard to pressure, 

i.e. the process connection (→ see page 34 ff) has to taken into consideration in addition to the sensor (→ see Table above). Pay attention to the pressure-

temperature dependence also. Pay attention to the pressure-temperature dependence also. For the appropriate standards and further information, see Page 

33, "Pressure specification".

3) The vacuum resistance applies to the measuring cell at a reference conditions. The pressure and temperature application limits of the selected filling oil 

must also be observed for the PMP75. → See also page 63, section "Diaphragm seal filling oils".

4) Versions in the order code → See also page 70 ff, feature 40 "Sensor range; Sensor Overload limit (= OPL)"

5) minimum span that can be calibrated, Turn down > 100:1 on request

6) PMP71 only, PMP75 on request
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Explanation of terms Explanation of terms: Turn down (TD), 

set span and zero based span 

Case 1:

� ⏐Upper range value⏐ ≤ ⏐Lower range value⏐

Example:

� Lower range value = 0 bar

� Upper range value = 0.5 bar

� Nominal value (URL) = 1 bar

Turn down:

� Nominal value /⏐Upper range value⏐= 1 bar/0.5 bar

TD = 2:1

set span:

� Upper range value � Lower range value = 0.5 bar � 0 bar 

set span = 0.5 bar

This span is based on the zero point.

P01-PMx7xxxx-05-xx-xx-xx-012

Example: 1 bar measuring cell

Case 2:

� ⏐Lower range value⏐ ≤ ⏐Upper range value⏐

Example:

� Lower range value (LRV) = 0 bar

� Upper range value (URV) = �0.5 bar

� Nominal value (URL) = 1 bar

Turn down:

� Nominal value /⏐Lower range value (LRV)⏐ = 

1 bar/0.5 bar

TD = 2:1

set span:

� Upper range value � Lower range value = 0.5 bar � 0 bar

set span = 0.5 bar

This span is based on the zero point.

P01-PMx7xxxx-05-xx-xx-xx-007

Example: 1 bar measuring cell

Case 3:

� ⏐Lower range value⏐ ≥ ⏐Upper range value⏐

Example:

� Lower range value (LRV) = �0.6 bar

� Upper range value (URV) = 0 bar

� Nominal value (URL) = 1 bar

Turn down:

� Nominal value /⏐Lower range value (LRV)⏐ = 

1 bar/0.6 bar

TD = 1.67:1

set span:

� Upper range value � Lower range value = 

0 bar � (�0,6 bar)

set span = 0.6 bar

This span is based on the zero point.

P01-PMx7xxxx-05-xx-xx-xx-008

Example: 1 bar measuring cell

1 Set span

2 Zero based span

3 Nominal value i Upper range limit (URL)

4 Nominal measuring range

5 Sensor measuring range

LRL Lower range limit

URL Upper range limit

LRV Lower range value

URV Upper range value

0 bar +1 bar

URLURV

➂

LRL = LRV

0.5 bar

➃

➁➀ =

➄=

–1 bar +1 bar

LRV URLURV

➂

0

LRL

0.5 bar

➁➀ =

➃

➄

–1 bar +1 bar

LRV URLURV

➂

0

LRL

–0.6 bar

➁➀ =

➃

➄
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Output

Output signal � 4...20 mA with superimposed digital communication protocol HART 5.0, 2-wire

� Digital communication signal PROFIBUS PA (Profile 3.0)

� Digital communication signal FOUNDATION Fieldbus

Signal range � 

4...20 mA HART

3.8 mA to 20.5 mA

Signal on alarm � 4...20 mA HART

Options:

� Max. alarm*: can be set from 21...23 mA

� Keep measured value: last measured value is kept

� Min. alarm: 3.6 mA

* Factory setting: 22 mA

� PROFIBUS PA: can be set in the Analog Input block, 

options: Last Valid Out Value, Fsafe Value (factory setting), Status bad

� FOUNDATION Fieldbus: can be set, 

options: Last good Value, Fail Safe Value (factory setting), Wrong Value

Load � 4...20 mA HART

P01-PMx7xxxx-05-xx-xx-xx-003

Load diagram, observe the position of the jumper and the explosion protection. (→ See also page 20, section "Taking 

4...20 mA test signal" .)

1 Jumper for the 4...20 mA test signal inserted in "Non-test" position

2 Jumper for the 4...20 mA test signal inserted in "Test" position

3 Supply voltage 10.5 (11.5)...30 V DC for 1/2 G, 1 GD, 1/2 GD, FM IS, CSA IS, IECEx ia, NEPSI Ex ia and TIIS Ex ia

4 Supply voltage10.5 (11.5)...45 V DC for devices for non-hazardous areas, 1/2 D, 1/3 D, 2 G EEx d, 3 G EEx nA, 

FM XP, FM DIP, FM NI, CSA XP, CSA Dust-Ex, NEPSI Ex d, TIIS Ex d

5 Supply voltage 11 (12)...45 V DC for PMC71, EEx d[ia], NEPSI Ex d[ia] and TIIS Ex d[ia]

RLmax Maximum load resistance

U Supply voltage

Note!

When operating via a handheld terminal or via PC with an operating program, a minimum communication 

resistance of 250 Ω must exist within the loop.

302010.5 U
[V]

40 45

1282

1500

847

413

[ ]Ω
RLmax

302011.5 U
[V]

40 45

1239

1456

804

369

[ ]Ω
RLmax

TestTest

➀ ➁
U – 10.5 V

RLmax 23 mA
≤ U – 11.5 V

RLmax 23 mA
≤

➂

➃

➂

➃

391

U – 11 V
RLmax 23 mA

≤

3020 U
[V]

40 45

1260

1478

826

[ ]Ω
RLmax

11

➄

302012 U
[V]

40 45

1217

1434

782

347

[ ]Ω
RLmax

U – 12 V
RLmax 23 mA

≤

➄
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Resolution � Current output: 1 µA

� Display: can be set (setting at the factory: presentation of the maximum accuracy of the transmitter)

Reading cycle � HART commands: on average 3 to 4 per second

� PROFIBUS PA: 

� cyclic: 

� max.: 100/s

� typical value: 20/s

� acyclic: 

� max.: 20/s

� typical value: 10/s

� FOUNDATION Fieldbus:

� cyclic: up to 5/s, dependent on the number and type of function blocks used in a closed-control loop

� acyclic: 10/s

Cycle time (Update time) PROFIBUS PA

� The cycle time in a bus segment in cyclic data communication depends on the number of devices, on the 

segment coupler used and on the internal PLC cycle time.

� The minimum cycle time is approx. 20 ms per device.

Response time � PROFIBUS PA:

� cyclic: approx. 10 ms per request

� acyclic: < 50 ms

� FOUNDATION Fieldbus:

� cyclic: < 80 ms

� acyclic: < 40 ms

Damping � Via on-site display, handheld terminal or PC with operating program, continuous from 0...999 s

� Additionally for HART and PROFIBUS PA: via DIP-switch on the electronic insert, switch position 

"on" = set value and "off"

� Factory setting: 2 s

All values are typical values.
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Power supply

Electrical connection 

4...20 mA HART

Note!

� When using the measuring device in hazardous areas, installation must comply with the corresponding 

national standards and regulations and the Safety Instructions or Installation or Control Drawings. → See 

also page 67 ff, sections "Safety Instructions" and "Installation/Control Drawings".

� Devices with integrated overvoltage protection must be earthed. → See also page 31. 

� Protective circuits against reverse polarity, HF influences and overvoltage peaks are installed.

P01-xMx7xxxx-04-xx-xx-xx-001

Electrical connection 4...20 mA HART

1 Housing

2 Jumper for 4...20 mA  test signal

→ See also page 20, section "Taking 4...20 mA test signal".

3 Internal earth terminal

4 External earth terminal

5 4...20 mA test signal between plus and test terminal

6 Minimum supply voltage 10.5 V DC, if the jumper is inserted in accordance with the illustration.

7 Minimum supply voltage 11.5 V DC, if the jumper is inserted in "Test" position.

8 Devices with integrated overvoltage protection are labelled OVP (overvoltage protection) here (→ see also page 31).

PROFIBUS PA

The two-wire cable must be connected to the "PA+" and "PA�" terminals.

FOUNDATION Fieldbus

The two-wire cable must be connected to the "FF+" and "FF�" terminals.

Devices with Harting plug Han7D

P01-PMx7xxxx-04-xx-xx-xx-001

Left: electrical connection for devices with Harting plug Han7D

Right: view of the plug at the device

4…20 mA

➅ 10.5 V DC

➆ 11.5 V DC

4... 20mA Test

Test

➀

➁

➂

➃

➄

Test

➇
4... 20mA Test

1
2

3

8
7

6

5
4

Han7D

–+

+ –

–

+
Cerabar S
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Devices with M12 plug

P01-PMx7xxxx-04-xx-xx-xx-000

Left: electrical connection for devices with M12 plug

Right: view of the plug at the device

Endress+Hauser offers for devices with M12 plug the following accessories:

Plug-in jack M 12x1, straight

� Material: Body PA; coupling nut CuZn, nickel-plated

� Degree of protection (fully locked): IP67

� Order number: 52006263

Plug-in jack M 12x1, elbowed

� Material: Body PBT/PA; coupling nut GD-Zn, nickel-plated

� Degree of protection (fully locked): IP67

� Order number: 51006327

Cable 4x0.34 mm2 with M12 socket, elbowed, screw plug, 5 m length 

� Material: Body PUR; coupling nut CuSn/Ni; cable PVC

� Degree of protection (fully locked): IP67

� Order number: 52010285

Devices with 7/8" plug

P01-PMx7xxxx-04-xx-xx-xx-003

Left: electrical connection for devices with 7/8" plug

Right: view of the plug at the device

M12

–+

+ –

Cerabar S

– +

7/8"

–+

+ –

Cerabar S
–

+
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Taking 4...20 mA test signal

A 4...20 mA signal may be measured via the positive and test terminal without interrupting the measurement. 

The minimum supply voltage of the device can be reduced by simply changing the position of the jumper. As 

a result, operation is also possible with lower voltage sources. Observe the position of the jumper in accordance 

with the following table.

Supply voltage Note!

� When using the measuring device in hazardous areas, installation must comply with the corresponding 

national standards and regulations and the Safety Instructions or Installation or Control Drawings.

� All explosion protection data are given in separate documentation which is available upon request. The Ex 

documentation is supplied as standard with all devices approved for use in explosion hazardous areas. → See 

also page 82 ff sections "Safety Instructions" and "Installation/Control Drawings".

4...20 mA HART

� Version for non-hazardous areas, jumper for 4...20 mA test signal in "Test" position (delivery status): 

11.5...45 V DC

� Version for non-hazardous areas, jumper for 4...20 mA test signal in "Non-test" position: 10.5...45 V DC

PROFIBUS PA

� Version for non-hazardous areas: 9...32 V DC

FOUNDATION Fieldbus

� Version for non-hazardous areas: 9...32 V DC

Current consumption � PROFIBUS PA: 11 mA ± 1 mA, switch-on current corresponds to IEC 61158-2, Clause 21

� FOUNDATION Fieldbus: 14 mA ± 1 mA, switch-on current corresponds to IEC 61158-2, Clause 21

Cable entry → See also page 70 ff, feature 30 "Housing, Cable entry, Protection".

Cable specification � Endress+Hauser recommends using shielded, twisted-pair two-wire cables.

� Terminals for wire cross-sections 0.5...2.5 mm2

� Cable external diameter: 5...9 mm

Residual ripple Without influence on 4...20 mA signal up to ± 5% residual ripple within the permitted voltage range [according 

to HART hardware specification HCF_SPEC-54 (DIN IEC 60381-1)]

Influence of power supply ≤ 0.0006% of URL/1 V

Jumper position for test signal Description

� Taking 4...20 mA test signal via plus and test terminal: 

possible. (Thus, the output current can be measured without 

interruption via the diode.)

� Delivery status

� minimum supply voltage: 11.5 V DC

� Taking 4...20 mA test signal via plus and test terminal: 

not possible.

� minimum supply voltage: 10.5 V DC

Test

TestTest
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Performance characteristics � general

Reference operating 

conditions

� As per IEC 60770

� Ambient temperature TU = constant, in the range of: +21...+33°C (+69.8...+91.4°F)

� Humidity ϕ = constant, in the range of: 5...80 % r.H

� Ambient pressure pU = constant, in the range of: 860...1060 mbar

� Position of the measuring cell: constant, in the range of: ±1°

� Input of LOW SENSOR TRIM and HIGH SENSOR TRIM for lower range value and upper range value

� Zero based span

� Membrane material PMC71: Al2O3 (Aluminium oxide ceramic)

� Membrane material PMP71 and PMP75: AISI 316L/1.4435

� Filling oil: silicone oil

� Supply voltage: 24 V DC ± 3 V DC

� Load with HART: 250 Ω

Uncertainty of measurement 

for small absolute pressure 

ranges

The smallest extended uncertainty of measurement that can be returned by our standards is: 

� 0.4% of the set span in the range of 1...30 mbar and

� 1% of the set span in the range < 1 mbar.

Long-term stability � ± 0.05% of URL/year 1

Influence of the installation 

position

� PMC71 1: ≤ 0.18 mbar

� PMP71 1, 2

� Process connections thread G 1 A, G 1 1/2, G 2, 1 1/2 MNPT, 2 MNPT, M 44x1.25, EN/DIN, ANSI 

and JIS flanges: ≤ 10 mbar

� Process connections thread: G 1/2, 1/2 MNPT, JIS G 1/2, JIS R 1/2, M20x1.5: ≤ 4 mbar

Position-dependent zero shift can be corrected. → See also page 27, section "General installation instructions" 

and page 67 ff section "Installation instructions, Diaphragm seal systems".

1) for measuring ranges ≥ 1 mbar

1) Device rotated 180°, process connection pointing upwards.

2) This value is doubled for devices with inert oil.
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Performance characteristics � ceramic diaphragm

Reference accuracy �

PMC71

The reference accuracy comprises the non-linearity including hysteresis and non-reproducibility in accordance 

with the limit point method as per IEC 60770.

PMC71 � Gauge pressure sensors

100 mbar measuring cell:

� TD 1:1: to TD 10:1 ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

250 mbar, 400 mbar, 1bar, 2 bar, 4 bar, 10 bar measuring cell:

� TD 1:1: to TD 15:1 ±0.075% of the set span

� TD > 15:1: ±0.005% of the set span x TD

40 bar measuring cell:

� TD 1:1 to TD 10:1: ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

Platinum version,

1 bar, 2 bar, 4 bar, 10 bar measuring cell:

� TD 1:1: ±0.05% of the set span

PMC71 � Absolute pressure sensors

100 mbar measuring cell:

� TD 1:1: to TD 5:1: ±0.075% of the set span

� TD > 5:1: ±0.015% of the set span x TD

250 mbar measuring cell:

� TD 1:1: to TD 10:1: ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

400 mbar, 1 bar, 2 bar, 4 bar, 10 bar measuring cell:

� TD 1:1: to TD 15:1: ±0.075% of the set span

� TD > 15:1: ±0.005% of the set span x TD

40 bar measuring cell:

� TD 1:1 to TD 10:1: ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

Platinum version,

1 bar, 2 bar, 4 bar, 10 bar measuring cell:

� TD 1:1: ±0.05% of the set span

Total performance � 

PMC71

The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibility as 

well as the thermal change of the zero point.

PMC71

100 mbar, 250 mbar, 400 mbar measuring cell:

� ±0.2% of URL

1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell:

� ±0.15 % of URL

PMC71 High temperature version

all measuring cells:

� ±0.46% of URL

Warm-up period �

PMC71

� 4...20 mA HART : < 10 s

� PROFIBUS PA: 6 s

� FOUNDATION Fieldbus: 50 s

All specifications apply to the temperature range �10...+60°C (+14...+140°F).
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Dead time, 

Time constant (T63) �

PMC71

P01-xxxxxxxx-05-xx-xx-xx-007

Presentation of the dead time and the time constant

Thermal change of the zero 

output and the output span � 

PMC71

PMC71

�10...+60°C (+14...+140 °F):

� 100 mbar, 250 mbar, 400 mbar measuring cell: ±(0.088 x TD + 0.088)% of the set span

� 1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell: ±(0.088 x TD + 0.04)% of the set span

�20...�10°C, +60...+125°C (�4...+14°F, +140...+257°F)

� 100 mbar, 250 mbar, 400 mbar, measuring cell: ±(0.138 x TD + 0.138)% of the set span

� 1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell: ±(0.175 x TD + 0.075)% of the set span

PMC71 High temperature version

�10...+60°C (+14...+140 °F):

� 100 mbar, 250 mbar, 400 mbar measuring cell: ±(0.088 x TD + 0.088)% of the set span

� 1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell: ±(0.088 x TD + 0.04)% of the set span

�20...�10°C, +60...+150°C (�4...+14°F, +140...+302°F):

� all measuring cells: ±1.25% of URL x TD

I

63 %

100 %

tt1 t2

Type Dead time t1 Time constant (T63), t2

PMC71 90 ms 120 ms
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Performance characteristics � metallic diaphragm

Reference accuracy �

PMP71, PMP75

The reference accuracy comprises the non-linearity including hysteresis and non-reproducibility in accordance 

with the limit point method as per IEC 60770.

PMP71 and PMP75

100 mbar, 400 mbar measuring cell:

� TD 1:1: to TD 2:1 ±0.15% of the set span

250 mbar measuring cell:

� TD 1:1: to TD 2.5:1 ±0.15% of the set span

400 mbar measuring cell:

� TD 1:1: ±0.15% of the set span

� TD > 1:1: ±0.15% of the set span x TD

1 bar measuring cell:

� TD 1:1 to TD 2.5:1: ±0.075% of the set span

� TD > 2.5:1: ±0.03% of the set span x TD

2 bar measuring cell:

� TD 1:1 to TD 5:1: ±0.075% of the set span

� TD > 5:1: ±0.015% of the set span x TD

4 bar measuring cell:

� TD 1:1 to TD 10:1: ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

10 bar, 40 bar measuring cell:

� TD 1:1 to TD 15:1: ±0.075% of the set span

� TD > 15:1: ±0.005% of the set span x TD

100 bar measuring cell:

� TD 1:1 to TD 10:1: ±0.075% of the set span

� TD > 10:1: ±0.0075% of the set span x TD

400 bar measuring cell:

� TD 1:1 to TD 5:1: ±0.15% of the set span

� TD > 5:1: ±0.03% of the set span x TD

700 bar measuring cell:

� TD 1:1 to TD 2:1: ±0.2% of the set span

� TD > 2:1: ±0.1% of the set span x TD

Platinum version, 

2 bar, 4bar, 10 bar, 40 bar measuring cell:

� TD 1:1: ±0.05% of the set span
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Total performance � 

PMP71

The "Total performance" specification comprises the non-linearity including hysteresis, non-reproducibility as 

well as the thermal change of the zero point.

PMP71

100 mbar measuring cell:

� ±0.35% of URL

250 mbar measuring cell:

� ±0.3% of URL

400 mbar measuring cell:

� ±0.25% of URL

1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell:

� ±0.15% of URL

100 bar measuring cell:

� ±0.25% of URL

400 bar measuring cell:

� ±0.3% of URL

700 bar measuring cell:

� ±0.4% of URL

PMP71 with Gold-Rhodium-coated membrane

400 mbar measuring cell:

� ±1.25% of URL 

1 bar measuring cell:

� ±0.75% of URL 

2 bar measuring cell:

� ±0.45% of URL

4 bar measuring cell:

� ±0.3% of URL

10 bar and 40 bar measuring cell:

� ±0.15% of URL

100 bar measuring cell:

� ±0.25% of URL

400 bar measuring cell:

� ±0.3% of URL

700 bar measuring cell:

� ±0.4% of URL

Warm-up period �

PMP71, PMP75

� 4...20 mA HART : < 10 s

� PROFIBUS PA: 6 s

� FOUNDATION Fieldbus: 50 s

All specifications apply to the temperature range �10...+60°C (+14...+140°F).
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Dead time, 

Time constant (T63) �

PMP71, PMP75

P01-xxxxxxxx-05-xx-xx-xx-007

Presentation of the dead time and the time constant

Thermal change of the zero 

output and the output span � 

PMP71

PMP71

�10...+60°C (+14...+140°F):

� 100 mbar measuring cell: ±(0.3 x TD + 0.02)% of the set span

� 250 mbar measuring cell: ±(0.25 x TD + 0.02)% of the set span

� 400 mbar measuring cell: ±(0.2 x TD + 0.015)% of the set span

� 1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell: ±(0.1 x TD + 0.01)% of the set span

� 100 bar measuring cell: ±(0.2 x TD + 0.015)% of the set span

� 400 bar measuring cell: ±(0.35 x TD + 0.02)% of the set span

� 700 bar measuring cell: ±(0.4 x TD + 0.03)% of the set span

�40...�10°C, +60...+85°C (�40...+14°F, +140...+185°F):

� 100 mbar measuring cell: ±(0.6 x TD + 0.04)% of the set span

� 250 mbar measuring cell: ±(0.5 x TD + 0.04)% of the set span

� 400 mbar measuring cell: ±(0.4 x TD + 0.03)% of the set span

� 1 bar, 2 bar, 4 bar, 10 bar, 40 bar measuring cell: ±(0.4 x TD + 0.02)% of the set span

� 100 bar measuring cell: ±(0.4 x TD + 0.03)% of the set span

� 400 bar measuring cell: ±(0.7 x TD + 0.04)% of the set span

� 700 bar measuring cell: ±(0.75 x TD + 0.06)% of the set span

I

63 %

100 %

tt1 t2

Type Dead time t1 Time constant (T63), t2

PMP71 45 ms � 100 mbar, 250 mbar, 400 mbar measuring cell: 70 ms

�  measuring cells ≥ 1 bar: 35 ms

PMP75 PMP71 + influence from the diaphragm seal
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Operating conditions (installation)

General installation 

instructions

� For PMP75: See page 52 ff, "Installation instructions, Diaphragm seal systems" section.

� The position-dependent zero shift can be corrected directly at the device via operating key, for devices with 

external operation even in hazardous areas. Diaphragm seals also shift the zero point, depending on the 

installation position 

(→ See also page 67 ff, section "Installation instructions, Diaphragm seal systems").

� The housing of the Cerabar S can be rotated up to 380°. → See also page 29, section "Turn the housing".

� Endress+Hauser offers a mounting bracket for installing on pipes or walls. → See also page 28, section "Wall 

and pipe-mounting".

Installation instructions for 

devices without diaphragm 

seal � PMC71 and PMP71

Cerabar S transmitters without diaphragm seal are mounted as per the norms for a manometer (DIN EN 839-

2). We recommend the use of shut-off devices and siphons. The orientation depends on the measuring 

application.

Pressure measurement in gases

� Mount Cerabar S with shut-off device above the tapping point so that the condensate can flow into the 

process.

Pressure measurement in steams

� Mount Cerabar S with siphon below the tapping point.

The siphon reduces the temperature to almost ambient temperature. 

� Fill the siphon with fill fluid before commissioning.

Pressure measurement in liquids

� Mount Cerabar S with shut-off device below or at the same level as the tapping point.

Level measurement

� Mount Cerabar S below the lowest measuring point.

� Do not mount the device at the following positions:

In the fill flow, in the tank outlet or at a point in the container which could be affected by pressure pulses 

from the agitator.

� The calibration and functional test can be carried out more easily if you mount the device after a shut-off 

device.

Heat insulation � 

PMC71 high temperature 

version and PMP75

The PMC71 high temperature version and the PMP75 must only be insulated up to a certain height. The 

maximum permitted insulation height is labelled on the devices and applies to an insulation material with a 

heat conductivity ≤ 0.04 W/(m x K) and to the maximum permitted ambient and process temperature (→ see 

table below). The data were determined under the most critical application "quiescent air".

P01-PMx7xxxx-11-xx-xx-xx-010

Maximum insulation height, here e.g. PMC71 with flange

λ 0.04≤ W
m K•TA

TP

PMC71 high temperature version PMP75

Ambient temperature (TA) ≤ 70°C (158°F) ≤ 70°C (158°F)

Process temperature (TP) ≤ 150°C (302°F) max. 350°C (662°F), depending on the 

diaphragm seal filling oil used (→ see 

page 63)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 182 of 879



Cerabar S

28 Endress+Hauser

Mounting with temperature 

isolator

Endress+Hauser recommends the use of temperature isolators in the event of constant extreme fluid 

temperatures which lead to the maximum permissible ambient temperature of +85°C (+185°F) being 

exceeded.

Depending on the filling oil used, Cerabar S devices with temperature isolators can be used for maximum 

temperatures of up to 260°C (+500°F). → For the temperature application limits of filling oils, see page 63, 

"Diaphragm seal filling oil" section.

To minimise the influence of rising heat, Endress+Hauser recommends the device be mounted horizontally or 

with the housing pointing downwards.

The additional installation height also brings about a zero point shift of maximum 21 mbar due to the 

hydrostatic columns in the temperature isolator. The position-dependent zero shift can be corrected. 

P01-PMx7xxxx-11-xx-xx-xx-005

PMP75 with temperature isolator

Wall and pipe-mounting Endress+Hauser offers a mounting bracket for installing the device on pipes or walls. → See also page 70 ff, 

feature 110, "Additional options 2".

P01-PMx7xxxx-06-xx-xx-xx-001

m
a

x
.

1
1

5

1
0
1

11
8

70
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Turn the housing The housing can be rotated up to 380° by loosening the Allen screw. 

Your benefits

� Simple mounting by optimally aligning the housing

� Good, accessible device operation

� Optimum readability of the on-site display (optional). 

P01-PMx7xxxx-17-xx-xx-xx-000

Align the housing by loosening the Allen screw.

T14 housing: 2 mm Allen key; T17 housing: 3 mm Allen key

Oxygen applications Oxygen and other gases can react explosively to oils, grease and plastics, such that, among other things, the 

following precautions must be taken:

� All components of the system, such as measuring devices, must be cleaned in accordance with the BAM 

(DIN 19247) requirements.

� Dependent on the materials used, a certain maximum temperature and a maximum pressure for oxygen 

applications must not be exceeded. 

The devices suitable for gaseous oxygen applications are listed in the following table with the specification pmax.

F
IE

L
D

T
E

R
M

IN
A

L
S

F
IE

L
D

T
E

R
M

IN
A

L
S

max. 380°

Order code for devices cleaned for 

oxygen applications

pmax for oxygen applications Tmax for oxygen 

applications

PMC71 � * * * ** * ** 2 * *,

Devices with sensors, 

nominal value < 10 bar

Overpressure limit (OPL) of sensor1, 2

1) → See page 70 ff "Ordering information", feature 40 "Sensor range; sensor overload limit (= OPL)"

2) PMC71 with PVDF thread or flange pmax = 15 bar (225 psi)

60°C (140°F)

PMC71 � * * * ** * ** 2 * *,

Devices with sensors, 

nominal value ≥ 10 bar

30 bar 60°C (140°F)

PMP71 � * * * ** * * ** N * * Depends on the weakest link in terms of 

pressure of the selected components: over 

pressure limit (OPL) of sensor1 or process 

connection (1.5 x PN) or filling fluid 

(160 bar)

85°C (185°F)

PMP75 � * * * ** * * * ** N * * Depends on the weakest link in terms of 

pressure of the selected components: over 

pressure limit (OPL) of sensor1 or process 

connection (1.5 x PN) or filling fluid 

(160 bar)

85°C (185°F)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 184 of 879



Cerabar S

30 Endress+Hauser

Ultra pure gas applications Endress+Hauser also offers the degreased device for special applications, such as ultra pure gas.

No special restrictions regarding the process conditions apply to this device.

→ See also page 72, "Ordering information PMC71", feature 80 "Seal" or page 76, "Ordering information 

PMP71", feature 90 "Fill fluid".

Diaphragm seals for materials 

with hydrogen build-up (Gold-

Rhodium coating)

With regard to materials in which hydrogen build-up takes place, hydrogen atoms can diffuse through the metal 

diaphragms. This can result in incorrect measurement results.

Endress+Hauser offers diaphragms with Gold-Rhodium coating for this application.

→ See also page 75 "Ordering information PMP71" and page 79 "Ordering information PMP75", feature 60 

"Membrane material" version "6".

Operating conditions (environment)

Ambient temperature limits � PMC71:

� �20...+85°C (�4...+185°F)

� High temperature version: �20...+70°C (�4...+158°F)

(Version "T" for feature 100 "Additional options 1" or feature 110 "Additional options 2"), 

→ For the maximum insulation height see page 28.

� PMP71: �40...+85°C (�40...+185°F)

devices for lower temperatures on request

� PMP75: �40...+85°C (�40...+185°F)

devices for lower temperatures on request

→ For the maximum insulation height see page 28.

� On-site display: �20...+70°C (�4...+158°F)

Extended temperature application range with restrictions in optical properties such as display speed and 

contrast: �40...+85°C (�40...+185°F)

For devices for use in hazardous areas, see Safety instructions, Installation or Control Drawing. (→ See also 

page 82, sections "Safety Instructions" and "Installation/Control Drawings".)

The device can be used in this temperature range. The values of the specification, such as thermal change, may 

be exceeded. → See also DIN 16086.

Storage temperature range � �40...+100°C (�40...+212°F)

� On-site display: �40...+85°C (�40...+185°F)

Degree of protection � → See page 70 ff, feature 30 "Housing, Cable entry, Protection".

� Degree of protection IP 68 for T17 housing: 1.83 mH2O for 24 h

Climate class Class 4K4H (air temperature: �20...55°C/�4...+131°F, relative humidity: 4...100%) fulfilled as per 

DIN EN 60721-3-4 (condensation possible)

1) With PMC71, avoid condensate in the device (avoid moisture collecting in the device). 
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Vibration resistance

Electromagnetic compatibility � Interference emission as per EN 61326 electrical device B, Interference immunity as per EN 61326 appendix 

A (industrial use) and NAMUR EMC recommendation (NE 21).

� With increased interference immunity against electromagnetic fields as per EN 61000-4-3: 

30 V/m with closed cover1

� Maximum deviation: < 0.5% of span

� All EMC measurements were performed with a turn down (TD) = 2:1.

Overvoltage protection � Overvoltage protection: 

� Nominal functioning DC voltage: 600 V

� Nominal discharge current: 10 kA

� Surge current check î = 20 kA as per DIN EN 60079-14: 8/20 µs satisfied

� Arrester AC current check I = 10 A satisfied

→ See also page 73 ff, feature 100 "Additional options 1" and feature 110 "Additional options 2", version "M 

Overvoltage protection".

Note!

Devices with integrated overvoltage protection must be earthed.

Device/Additional option Test standard Vibration resistance

PMC71 1

1) not for high temperature version with EEx d[ia], CSA XP or FM XP

GL guaranteed for 

3...25 Hz: ±16 mm; 

25...100 Hz: 4 g 

in all 3 planes

PMP71

PMP75 2, 3

2) with aluminium T14 housing only

3) For applications with high temperatures, either a PMP75 with a temperature isolator or a PMP75 with a capillary 

can be used. If vibrations also occur in the application, Endress+Hauser recommends using a PMP75 with a 

capillary. If a PMP75 with a temperature isolator is used, it must be mounted with a mounting bracket. (→ see also 

page 28).

with mounting bracket IEC 61298-3 guaranteed for 

10...60 Hz: ±0.15 mm; 

60...500 Hz: 2 g

in all 3 planes

1) for devices with T14 housing
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Operating conditions (Process)

Process temperature limits Note!

For oxygen applications, observe page 29, section "Oxygen applications".

PMC71 (with ceramic measuring diaphragm)

� �40...+125°C (�40...+257°F)

� High temperature version: �20...+150°C (�4...+302°F)

→ See also page 73, feature 100 "Additional options 1", Version "T".

� Observe the temperature operating range of the seal. See also the following section "Temperature operating 

range, seals".

PMP71 (with metallic measuring diaphragm)

PMP75 (with metallic measuring diaphragm)

� depending on the diaphragm seal and filling oil up to +350°C (+662°F)

Observe the temperature application limits of the diaphragm seal oil. → See also page 63, section 

"Diaphragm seal filling oils".

Temperature operating range, 

seals

PMC71 (with ceramic measuring diaphragm)

Extreme jumps in temperature can result in temporary measuring errors. Temperature compensation takes effect after several 

minutes. Internal temperature compensation is faster the smaller the temperature jump and the longer the time interval.

Description Temperature operating range

Process connections with internal diaphragm �40...+125°C (�40...+257°F)

Process connections with flush-mounted diaphragm, 

G 1 A, G 1 1/2 A, G 2 A, 1 NPT, 1 1/2 NPT, 2 NPT, 

M 44 x 1.25, EN/DIN, ANSI and JIS flanges

�40...+100°C (�40...+212°F)

Process connections with flush-mounted diaphragm, 

G 1/2 A, M 20

�20...+85°C (�4...+185°F)

Version for feature 80 in the 

order code

Seal Temperature operating range

A FKM Viton �20...+125°C/150°C 1

(�4...+257°F/302°F)

1) +150°C (+302°F): for high temperature version

→ See also page 73, feature 100 "Additional options 1" and feature 110 "Additional options 2", Version "T".

B 2

2) These seals are used for devices with 3A-approved process connections. 

EPDM (FDA 21CFR177.2600; 3A Class I; 

USP Class VI)

�20...+125°C (�4...+257°F)

B EPDM �20...+125°C (�4...+257°F)

D Kalrez, Compound 4079 +5...+125°C/150°C 1

(+41...+257°F/302°F)

E Chemraz, Compound 505 �10...+125°C/150°C 1

(14...+257°F/302°F)

F 2, 3

3) For devices with NBR or HNBR seals, the values for "Toatal Performance" (→ see page 22) and "Thermal change" 

(→ see page 23) must be multiplied by the factor 3.

HNBR (FDA 21CFR177.2600; 3A Class II; 

KTW; AFNOR; BAM; USP Class VI)

�20...+125°C (�4...+257°F)

F 3 NBR �20...+100°C (�4...+212°F)

1 FKM Viton, degreased �10...+125°C (+14...+257°F)

2 FKM Viton, cleaned for oxygen service �10...+60 °C (+14...+140°F)
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Pressure specifications � The MWP (maximum working pressure) is specified on the nameplate. The maximum pressure for the 

measuring device is dependent on the lowest-rated element with regard to pressure, see the following 

sections for this:

� → page 13 ff, section "Measuring range"

� → chapter "Mechanical construction".

The MWP (maximum working pressure) is specified on the nameplate. This value refers to a reference 

temperature of 20°C (68°F) or 100°F for ANSI flanges. Observe pressure-temperature dependency.

� The pressure values permitted at higher temperatures can be found in the following standards:

� EN 1092-1: 2001 Tab. 18 1

� ASME B 16.5a � 1998 Tab. 2-2.2 F316

� ASME B 16.5a � 1998 Tab. 2.3.8 N10276

� JIS B2238/2210

� The test pressure corresponds to the over pressure limit (OPL) of the device = MWP x 1.5 2.

� The Pressure Equipment Directive (EC Directive 97/23/EC) uses the abbreviation "PS". The abbreviation 

"PS" corresponds to the MWP (maximum working pressure) of the measuring device.

� In the case of sensor range and process connections where the OPL (Over pressure limit) of the pressure 

connection is smaller than the nominal value of the sensor, the device is set at the factory, at the very 

maximum, to the OPL value of the process connection. If you want to use the entire sensor range, select a 

process connection with a higher OPL value (1.5 x PN; PN = MWP).

� In oxygen applications, the values for "pmax and Tmax for oxygen applications" as per page 30, "Oxygen 

applications" may not be exceeded.

1) With regard to its stability property, the material 1.4435 is identical to 1.4404 which is grouped under 13EO in 

EN 1092-1 Tab. 18. the chemical composition of the two materials can be identical.

2) The equation does not apply for PMP71 and PMP75 with a 100 bar measuring cell.
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Mechanical construction

Housing dimensions T14

P01-PMx7xxx-06-00-xx-xx-000

Front view, left-hand side view, top view

→ See the process connection in question for installation height. Housing weight see page 61.

Housing dimensions T17

P01-PMx7xxxx-06-00-xx-xx-001

Front view, left-hand side view, top view

→ See the process connection in question for installation height. Housing weight see page 61.
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Process connections PMC71 

(with ceramic measuring 

diaphragm)

Note!

Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection 

(→ see page 72, feature 70 "Process connection") has to be ordered with a CSA approval (→ see page 70, 

feature 10 "Approval"). These devices are fitted with a separate plate bearing the registration number 

0F10525.5C.

Thread, internal diaphragm

P01-PMC71xxx-06-09-xx-xx-001

Process connections PMC71, thread ISO 228 

→ Installation height see page 36.

1 Thread ISO 228 G 1/2 A EN 837; 

Material version GA: AISI 316L/1.4435, version GB: Alloy C276/2.4819, version GC: Monel, 

Version GD: PVDF (max.: 15 bar/225 psi, max.: �10...+60°C/+14...+140°F); mount version "GD" with a mounting 

bracket only. (→ see also page 28)

2 Thread ISO 228 G 1/2 A G 1/4 (female); 

Material version GE: AISI 316L/1.4435, version GF: Alloy C276/2.4819, version GG: Monel

3 Thread ISO 228 G 1/2 A hole 11.4 mm; 

Material version GH: AISI 316L/1.4435, version GJ: Alloy C276/2.4819, version GK: Monel

P01-PMC71xxx-06-09-xx-xx-002

Process connections PMC71, thread ANSI 

→ Installation height see page 36.

1 Thread ANSI 1/2 MNPT 1/4 FNPT; 

Material version RA: AISI 316L/1.4435, version RB: Alloy C276/2.4819, version RC: Monel

2 Thread ANSI 1/2 MNPT hole 11.4; 

Material version RD: AISI 316L/1.4435, version RE: Alloy C276/2.4819, version RF: Monel

3 Thread ANSI 1/2 MNPT hole 3 mm; 

Material version RG: PVDF(max.: 15 bar/225 psi, max.: �10...+60°C/+14...+140°F), 

mount with mounting bracket only (→ see also page 28)

4 Thread ANSI 1/2 FNPT; 

Material version RH: AISI 316L/1.4435, version RJ: Alloy C276/2.4819, version RK: Monel
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P01-PMC71xxx-06-09-xx-xx-003

Process connections PMC71, thread JIS

→ Installation height see page 36.

1 Version GL: thread JIS B0202 G 1/2 (male), material: AISI 316L/1.4435

2 Version RL: thread JIS B0203 R 1/2 (male), material: AISI 316L/1.4435

P01-PMC71xxx-06-09-xx-xx-004

Process connections PMC71 thread DIN 13 M 20x1.5 hole 3 mm

Material version GP: AISI 316L/1.4435, version GQ: Alloy C276/2.4819

→ Installation height see page 36.

Installation height H for devices with thread connection and internal diaphragm

G 1/2➀ R 1/2➁

ø8

ø3

ø5

2
0

3

G 1/2

ø11.4

R 1/2

1
3

.2

2
3

HH H

M20x1.5

ø8

ø3

ø6

M20x1.5

1
7

2
0

3
H

Description Housing T14 Housing T17

PMC71 155 mm 171 mm

PMC71 with EEx d[ia], CSA XP or FM XP 236 mm 252 mm

PMC71 High temperature version 1

1) High temperature version, see also page 73, feature 100 "Additional options 1" and 

feature 110 "Additional options 2", versions "T"

235 mm 251 mm

PMC 71 High temperature version 1 with 

EEx d[ia], CSA XP or FM XP

300 mm 316 mm
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Thread, flush-mounted diaphragm 

P01-PMC71xxx-06-09-xx-xx-005

Process connections PMC71,

→ Installation height see table below.

1 Thread ISO 228 G 1 1/2 A; 

Material version 1G: AISI 316L/1.4435, version 1H: Alloy C276/2.4819, version 1J: Monel

2 Thread ISO 228 G 2 A; 

Material version 1K: AISI 316L/1.4435, version 1L: Alloy C276/2.4819, version 1M: Monel

3 Thread ANSI 1 1/2 MNPT;

Material version 2D: AISI 316L/1.4435, version 2E: Alloy C276/2.4819, version 2F: Monel

4 Thread ANSI 2 MNPT;

Material version 2G: AISI 316L/1.4435, version 2H: Alloy C276/2.4819, version 2J: Monel

5 Thread DIN 13 M 44x1.25; 

Material version 1R: AISI 316L/1.4435, version 1S: Alloy C276/2.4819

Installation height H for devices with thread connection and flush-mounted diaphragm

SW 60SW 60 SW 60
60 AF60 AF

G 1 1/2

SW 60SW 60

ø55

G 1 1/2

2
5 2
8

H

60 AF60 AF

G 2

ø68

3
0

3
3

.5

60 AF

1 1/2 NPT 2 NPT

ø68

ø40.5

M44x1.25

2
7

2
2

1
13

0

3
3

.5

1 1/2 NPT 2 NPT M44x1.25

G 2➀

➂

➁

➃ ➄

H

H H H
Description Housing T14 Housing T17

PMC71 215 mm 231 mm

PMC71 with EEx d[ia], CSA XP or FM XP 280 mm 296 mm
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EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527

P01-PMC71xxx-06-09-xx-xx-006

Process connection PMC71, EN/DIN flange with raised face (flush-mounted diaphragm)

→ Installation height see page 40.

D

k

b

g
2

g

H

2
Flange Boltholes

Version Material Nominal 

diameter

Nominal 

pressure

Shape 1 Diameter Thick-

ness

Raised 

face

Quantity Diameter Hole 

circle

Flange 

weight 2

D b g g2 k

[mm] [mm] [mm] [mm] [mm] [kg]

CP AISI 316L 3 DN 32 PN 10-40 B1 (D) 140 18 77 4 18 100 1.9

CQ AISI 316L 3 DN 40 PN 10-40 B1 (D) 150 18 87 4 18 110 2.2

BR PVDF 4 DN 50 PN 10-16 B1 (D) 165 21.4 102 4 18 125 0.6

B3 AISI 316L 3 DN 50 PN 10-40 B1 (D) 165 20 102 4 18 125 3.0

C3 AISI 316L 3 DN 50 PN 63 B2 (D) 180 26 108 4 22 135 4.6

BS PVDF 4 DN 80 PN 10/16 B1 (D) 200 21.4 138 8 18 160 1.0

B4 AISI 316L 3 DN 80 PN 10-40 B1 (D) 200 24 138 8 18 160 5.4

1) Designation in brackets as per DIN 2527

2) Housing weight see page 61

3) AISI 316L/1.4435

4) Max.: 15 bar (225 psi), max.: �10...+60°C (+14...+140°F)
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ANSI flange, connection dimensions as per ANSI B 16.5, raised face RF

P01-PMC71xxx-06-09-xx-xx-007

Process connection PMC71, ANSI flange with raised face (flush-mounted diaphragm)

→ Installation height see page 40.

D

k

b

g
2

g

0
.0

6

1
.6 H

Flange Boltholes

Version Material Nominal 

diameter

Class Diameter Thickness Raised face Quantity Diameter Hole circle Flange 

weight 1

D b g g2 k

[in] [lb./sq.in] [in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[kg]

AE AISI 316/

316L 2
1 1/2 150 5

127

0.69

17.5

2.88

73.2

4 0.62

15.7

3.88

98.6

1.0

AQ AISI 316/

316L 2
1 1/2 300 6.12

155.4

0.81

20.6

2.88

73.2

4 0.88

22.4

4.5

114.3

2.6

AF AISI 316/

316L 2
2 150 6

152.4

0.75

19.1

3.62

91.9

4 0.75

19.1

4.75

120.7

2.4

JR ECTFE 3 2 150 6

152.4

0.75

19.1

3.62

91.9

4 0.75

19.1

4.75

120.7

2.4

A3 PVDF 4 2 150 6

152.4

0.75

19.1

3.62

91.9

4 0.75

19.1

4.75

120.7

0.5

AR AISI 316/

316L 2
2 300 6.5

165.1

0.88

22.4

3.62

91.9

8 0.75

19.1

5

127

3.2

AG AISI 316/

316L 2
3 150 7.5

190.5

0.94

23.9

5

127

4 0.75

19.1

6

152.4

4.9

JS ECTFE 3 3 150 7.5

190.5

0.94

23.9

5

127

4 0.75

19.1

6

152.4

4.9

A4 PVDF 4 3 150 7.5

190.5

0.94

23.9

5

127

4 0.75

19.1

6

152.4

0.9

AS AISI 316/

316L 2
3 300 8.25

209.5

1.12

28.4

5

127

8 0.88

22.4

6.62

168.1

6.8

AH AISI 316/

316L 2
4 150 9

228.6

0.94

23.9

6.19

157.2

8 0.75

19.1

7.5

190.5

7.1

JT ECTFE 3 4 150 9

228.6

0.94

23.9

6.19

157.2

8 0.75

19.1

7.5

190.5

7.1

AT AISI 316/

316L 2
4 300 10

254

1.25

31.8

6.19

157.2

8 0.88

22.4

7.88

200.2

11.6

1) Housing weight see page 61

2) Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated)

3) ECTFE coating on AISI 316L/1.4435

When operating in hazardous area, avoid electrostatic charge of the plastic surface.

4) max.: 15 bar (225 psi), max.: �10...+60°C (+14...+140°F)
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JIS flange, connection dimensions as per JIS B 2220, raised face RF

P01-PMC71xxx-06-09-xx-xx-008

Process connection PMC71, JIS flange with raised face RF (flush-mounted diaphragm), AISI 316L/1.4435

→ Installation height see table below.

Installation height H for devices with flange

g

k

D

b2

g
2

H

Flange Boltholes

Versions Nominal 

dimension

Nominal 

pressure

Diameter Thickness Raised face Quantity Diameter Hole circle Flange 

weight 1

D b g g2 k

[mm] [mm] [mm] [mm] [mm] [kg]

KF 50 A 10 K 155 16 96 4 19 120 2.0

KL 80 A 10 K 185 18 127 8 19 150 3.3

KH 100 A 10 K 210 18 151 8 19 175 4.4

1) Housing weight see page 61

Description T14 housing T17 housing

PMC71 215 mm 231 mm

PMC71 with EEx d[ia], CSA XP or FM XP 280 mm 296 mm
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Hygienic connections, flush-mounted diaphragm

Note!

Many process connections with an EPDM or HNBR seal are 3A-approved for PMC71. This means that a 3A-

approved process connection with an EPDM or HNBR seal must be selected when ordering for the 3A approval 

for the PMC71 version to be valid. → For ordering information on EPDM or HNBR seals, see page 72 "Ordering 

information PMC71", feature 80 "Sensor seal", version B or F.

P01-PMC71xxx-06-09-xx-xx-011

Process connections PMC71, Hygienic connections, material AISI 316L/1.4435

surface roughness of the surfaces in contact with the medium ≤ 0.8 µm as standard. Lower surface roughness on request.

1 Version MP: DIN 11851 DN 40 PN 25, 3A with HNBR or EPDM seal

2 Version MR: DIN 11851 DN 50 PN 25, 3A with HNBR or EPDM seal

3 Version TD: Tri-Clamp ISO 2852 (2"), DIN 32675 DN 50, 3A with HNBR or EPDM seal

4 Version TF: Tri-Clamp ISO 2852 (3"), 3A with HNBR or EPDM seal

5 Version TK: DRD 65 mm PN 25, 3A with HNBR or EPDM seal

6 Version TR: Varivent Type N for pipes 40 � 162, PN 40, 3A with HNBR or EPDM seal

Installation height H for devices with hygienic connection and flush-mounted diaphragm

H

ø68

ø84

➂ ➃Clamp ISO 2852 DN 51 (2")/
DIN 32676 DN 50

➄ Varivent N DN 40 – DN 162➅DRD 65 mm

➀ DIN 11851 DN 40

2
2

1
1

ø61

Rd 78 x 1/6

H

➁ DIN 11851 DN 50

Clamp ISO 2852 DN 76.1 (3")

ø91

83.5

H

2
1

1
0

ø48

Rd 65 x 1/6

H

ø64

ø56.5

H

ø65

ø84

1
6

4 x ø11.5

ø105

H

Description T14 housing T17 housing

PMC71 215 mm 231 mm

PMC71 with EEx d[ia], CSA XP or FM XP 280 mm 296 mm
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Process connections PMP71 

(with metallic measuring 

diaphragm)

Note!

Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection 

(→ see page 71, feature 70 "Process connection") has to be ordered with a CSA approval (→ see page 70, 

feature 10 "Approval"). These devices are fitted with a separate plate bearing the registration number 

0F10525.5C.

Thread, internal diaphragm

P01-PMP71xxx-06-09-xx-xx-000

Process connections PMP71, thread ISO 228

→ Installation height H see page 43.

1 Thread ISO 228 G 1/2 A EN 837; 

Material version GA: AISI 316L/1.4435, version GB: Alloy C276/2.4819

2 Thread ISO 228 G 1/2 A G 1/4 (female); 

Material version GE: AISI 316L/1.4435, version GF: Alloy C276/2.4819

3 Thread ISO 228 G 1/2 A hole 11.4 mm; 

Material version GH: AISI 316L/1.4435, version GJ: Alloy C276/2.4819

P01-PMP71xxx-06-09-xx-xx-001

Process connections PMP71, thread ANSI

→ Installation height see page 43.

1 Thread ANSI 1/2 MNPT 1/4 FNPT; 

Material version RA: AISI 316L/1.4435, version RB: Alloy C276/2.4819

2 Thread ANSI 1/2 MNPT hole 11.4; 

Material version RD: AISI 316L/1.4435, version RE: Alloy C276/2.4819

3 Thread ANSI 1/2 FNPT; 

Material version RH: AISI 316L/1.4435, version RJ: Alloy C276/2.4819

2
0

H H H

1
7

1
7

3

2
0

2
03

G 1/2 A
G 1/2 A

G 1/2 A

G 1/2A G 1/2A G 1/4 G 1/2A 11.4

ø3.2 G 1/4
ø6

ø11.4 ø11.4

ø17.5
ø17.5

ø17.5

1
3

➀ ➂➁

2
5 2
5

1/2 MNPT 1/4 FNPT 1/2 MNPT 11.4 1/2 FNPT

1/2 NPT 1/2 NPT

1/2 NPT1/4 NPT

ø11.4

ø11.4

H

1
5

8

7

1
0

2
0

HH

ø21.4 ø21.4

ø38

➀ ➂➁
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P01-PMP71xxx-06-09-xx-xx-002

Process connections PMP71, thread JIS

→ Installation height H see table, below.

1 Version GL: thread JIS B0202 G 1/2 (male), material: AISI 316L/1.4435

2 Version RL: thread JIS B0203 R 1/2 (male), material: AISI 316L/1.4435

P01-PMP71xxx-06-09-xx-xx-003

Process connections PMP71 thread DIN 13 M 20x1.5 hole 11.4 mm

Material version GP: AISI 316L/1.4435, version GQ: Alloy C276/2.4819

→ Installation height H see table, below.

Installation height H for devices with thread connection and internal flush-mounted diaphragm

2
3

2
33

R 1/2
G 1/2

ø11.4

ø8

ø3

ø5

H H

ø21.4

G 1/2 R 1/2➀ ➁

2
01
7

M20x1.5

ø11.4

ø17.5

H

M 20x1.5

T14 housing T17 housing

Height H 165 mm 181 mm
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Thread, flush-mounted diaphragm 

P01-PMP71xxx-06-09-xx-xx-004

Process connections PMP71, thread ISO 228

→ Installation height see page 45.

1 Thread ISO 228 G 1/2 A DIN 3852; 

Material version 1A: AISI 316L/1.4435, version 1B: Alloy C276/2.4819 

2 Thread ISO 228 G 1 A; 

Material version 1D: AISI 316L/1.4435, version 1E: Alloy C276/2.4819

3 Thread ISO 228 G 1 1/2 A 

Material version 1G: AISI 316L/1.4435, version 1H: Alloy C276/2.4819

4 Thread ISO 228 G 2 A 

Material version 1K: AISI 316L/1.4435, version 1L: Alloy C276/2.4819

P=1-PMP71xxx-06-09-xx-xx-005

Process connections PMP71, thread ANSI

→ Installation height see page 45.

1 Thread ANSI 1 MNPT; 

Material version 2A: AISI 316L/1.4435, version 2B: Alloy C276/2.4819 

2 Thread ANSI 1 1/2 MNPT; 

Material version 2D: AISI 316L/1.4435, version 2E: Alloy C276/2.4819

3 Thread ANSI 2 MNPT 

Material version 2G: AISI 316L/1.4435, version 2H: Alloy C276/2.4819

1
8

1
4 2

6 3
1

H

8

H

1

22 2 2

3
.5

3
.5 3

H

3

H

G 1A

G 1/2A

G 1 1/2A G 2 A

ø55 ø68

ø39

ø26.5

ø30

d =M ø17.5

ø36

ø23.6

ø36 ø56.3

ø30
ø18.4

G 1/2A G 1 1/2A G 2AG 1A➀ ➂➁ ➃

d =M ø28 d =M ø28 d =M ø28

2
3

H

2
7

H

3
3

.5
H

1 MNPT

1 NPT

1 1/2 MNPT

1 1/2 NPT

2 MNPT

2 NPT

➀ ➂➁

d =M ø28 d =M ø28 d =M ø28
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P01-PMP71xxx-06-09-xx-xx-006

Process connections PMP71, thread DIN

→ Installation height see table, below.

1 Thread DIN 16288 M20; 

Material version 1N: AISI 316L/1.4435, version 1P: Alloy C276/2.4819 

2 Thread DIN 13 M 44 x 1.25; 

Material version 1R: AISI 316L/1.4435, version 1S: Alloy C276/2.4819

Installation height H for devices with thread connection and flush-mounted diaphragm
1

4

2

3
.5 3 H

H

M20x1.5

ø26.5

ø23.6

ø17.7

M 20x1.5 M 44x1.25

2
3

8

2

M44x1.25

ø55

ø40.5

➀ ➁

d =M ø17.5 d =M ø17.5

Description Housing T14 Housing T17

G 1/2 163 mm 179 mm

G 1 167 mm 183 mm

G 1 1/2 A 163 mm 179 mm

G 2 A 162 mm 178 mm

1 MNPT 162 mm 178 mm

1 1/2 MNPT 165 mm 181 mm

2 MNPT 159 mm 175 mm

M 20x1.5 163 mm 179 mm

M 44x1.25 170 mm 186 mm
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EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527

P01-PMP71xxx-06-09-xx-xx-008

Process connection PMP71, EN/DIN flange with raised face, material AISI 316L/1.4435

H: device height = height of device without flange + flange thickness b

→ Height h see page 48.

D

k

b

g

h H

2

g2

d =M ø28

Flange Boltholes

Version Nominal 

diameter

Nominal 

pressure

Shape 1 Diameter Thickness Raised face Quantity Diameter Hole circle Flange 

weight 2

D b g g2 k

[mm] [mm] [mm] [mm] [mm] [kg]

CN DN 25 PN 10-40 B1 (D) 115 18 66 4 14 85 1.2

CP DN 32 PN 10-40 B1 (D) 140 18 77 4 18 100 1.9

CQ DN 40 PN 10-40 B1 (D) 150 18 87 4 18 110 2.2

B3 DN 50 PN 10-40 B1 (D) 165 20 102 4 18 125 3.0

B4 DN 80 PN 10-40 B1 (D) 200 24 138 8 18 160 5.3

1) Designation as per DIN 2527 in brackets

2) Housing weight see page 61
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ANSI flanges, connection dimensions as per ANSI B 16.5, raised face RF

JIS flanges, connection dimensions as per B 2220, Raised face RF

P01-PMP71xxx-06-09-xx-xx-009

Process connection PMP71, ANSI flange or JIS flange with raised face RF; material

H: device height = height of device without flange + flange thickness b

For the height h see page 48.

D

k

b

g

h H

2

g2

d =M ø28

Flange Boltholes

Version Material Nominal 

diameter

Class/

Nominal 

pressure

Diameter Thickness Diameter 

raised face

Height 

raised 

face

Quantity Diameter Hole 

circle

Flange 

weight 1

D b g f g2 k

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[kg]

ANSI flange

AN AISI 316/

316L2

1 in 300 

lb./sq.in

4.88

124

0.69

17.5

2

50.8

0.06

1.6

4 0.75

19.1

3.5

88.9

1.3

AE AISI 316/

316L 2
1 1/2 in 150 

lb./sq.in

5

127

0.69

17.5

2.88

73.2

0.06

1.6

4 0.62

15.7

3.88

98.6

1.5

AQ AISI 316/

316L 2
1 1/2 in 300 

lb./sq.in

6.12

155.4

0.81

20.6

2.88

73.2

0.06

1.6

4 0.88

22.4

4.5

114.3

2.6

AF AISI 316/

316L 2
2 in 150

lb./sq.in

6

152.4

0.75

19.1

3.62

91.9

0.06

1.6

4 0.75

19.1

4.75

120.7

2.4

AR AISI 316/

316L 2
2 in 300

lb./sq.in

7.5

190.5

0.88

22.3

3.62

91.9

0.06

1.6

8 0.75

19.1

5

127

3.2

AG AISI 316/

316L 2
3 in 150

lb./sq.in

7.5

190.5

0.94

23.9

5

127

0.06

1.6

4 0.75

19.1

6

152.4

4.9

AS AISI 316/

316L 2
3 in 300 

lb./sq.in

8.25

209.5

1.12

28.4

5

127

0.06

1.6

8 0.88

22.4

6.62

168.1

6.7

AH AISI 316/

316L 2
4 in 150 

lb./sq.in

9

228.6

0.94

23.9

6.19

157.2

0.06

1.6

8 0.75

19.1

7.5

190.5

7.1

AT AISI 316/

316L 2
4 in 300 

lb./sq.in

10

254

1.25

31.8

6.19

157.2

0.06

1.6

8 0.88

22.4

7.88

200.2

11.6

JIS flange

KA AISI 316L 3 25 A 20 K 125 16 67 1 4 19 90 1.5

KF AISI 316L 3 50 A 10 K 155 16 96 2 4 19 120 2.0

KL AISI 316L 3 80 A 10 K 185 18 127 2 8 19 150 3.3

KH AISI 316L 3 100 A 10 K 210 18 151 2 8 19 175 4.4

1) Housing weight see page 61

2) Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated)

3) AISI 316L/1.4435
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Height h for devices with flange

Oval flange

P01-PMP71xxx-06-09-xx-xx-007

Version UR: oval flange adapter 1/4-18 NPT, mounting: 7/16-20 UNF

Prepared for diaphragm seal mount

P01-PMP75xxx-06-09-xx-xx-xx-005

Version U1: prepared for diaphragm seal mount

1 Hole for filling fluid

2 Bearing

3 Threaded pin with an internal hexagon 4 mm

T14 housing T17 housing

Height h 165 mm 181 mm

7
/1

6
-2

0
U

N
F

6
3

.5 7
8

.5

1
/4

-1
8

N
P

T

75

ø2.5

5
h ➀ ➂➁

ø7.95

T14 housing T17 housing

Height h 190 mm 204 mm
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PMP75 Basic unit

P01-PMP75xxx-06-09-xx-xx-012

PMP75 Basic unit with diaphragm seal

1 PMP75 Basic unit

2 Diaphragm seal, here e.g. flange diaphragm seal

Process connections PMP75 

(with metallic measuring 

diaphragm)

Note!

� Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection 

(→ see page 79, feature 70 "Process connection") has to be ordered with a CSA approval (→ see page 78, 

feature 10 "Approval"). Devices with capillary are not CRN-approved. These devices are fitted with a 

separate plate bearing the registration number 0F10525.5C.

� Specifications for the "TK Process" are listed in the following tables. These are typical values. The temperature 

coefficients apply to silicone oil and the membrane material AISI 316L/1.4435. For other filling oils, this 

temperature coefficient must be multiplied by the TK correction factor of the corresponding filling oil. For 

the TK correction factors, see page 63, section "Diaphragm seal filling oils".

� With regard to the temperature coefficient "TK Ambient", devices with a temperature isolator behave like 

devices with the same process connection with 1 m capillary.

� In addition, the temperature coefficient "TK Ambient" is listed in relation to the capillary length for the 

diaphragm seal versions which can be supplied with capillaries as standard. This information is found on 

page 63 ff, section "Influence of the temperature on the zero point".

� The weights of the diaphragm seals are given in the tables. See page 61 for the weight of the housing.

� The following drawings are drawings that illustrate how the system works in principle. In other words, the 

dimensions of a diaphragm seal supplied can deviate from the dimensions given in this document.

➁

h

➀

T14 housing T17 housing

Height 190 mm 204 mm
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Thread, flush-mounted diaphragm 

P01-PMP75xxx-06-09-xx-xx-003

Process connections PMP75, left: thread ISO 228, right: thread ANSI

h h

x
1

G

d1

d2

dM

x
1

dM

NPT

d2

SW
AF

SW
AF

Threaded connection Diaphragm seal

Ver-

sion

Material 1 Thread Nomi-

nal 

pres-

sure

Dia-

meter

Dia-

meter

Screw-in 

length

Across 

flats

max. Dia-

phragm 

diameter

TK 

Ambient

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Height Dia-

phragm 

seal 

weight

PN d1 d2 x1 SW/AF dM h

[mm] [mm] [mm] [mm] [mbar/10 K] [mm] [kg]

1D AISI 316L G 1 A 400 30 39 21 32 30 +16.03 +24.33 +5.17 19 0.4

1E Alloy C276 � � � 0.5

1G AISI 316L G 1 1/2 A 400 43 55 30 41 42 +5.4 +8.18 +1.76 20 0.9

1H Alloy C276 � � � 1.0

1K AISI 316L G 2 400 56 68 30 60 50 +1.76 +2.68 +0.56 20 1.9

1L Alloy C276 � � � 2.1

2A AISI 316L 1 MNPT 400 � 48 28 41 24 +15.66 +24.42 +4.21 37 0.6

2B Alloy C276 � � � 0.7

2D AISI 316L 1 1/2 MNPT 400 � 50 30 41 36 +8.14 +12.39 +2.59 20 0.9

2E Alloy C276 � � � 1.0

2G AISI 316L 2 MNPT 400 � 78 30 65 38 +5.4 +8.18 +2.59 35 1.8

2H Alloy C276 � � � 2,0

1) AISI 316L/1.4435; Alloy C276/2.4819
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Tri-Clamp ISO 2852

P01-FMD78xxx-06-09-xx-xx-005

Process connection PMP75, material: AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

dM

C7

h

Version Nominal 

diameter 

ISO 2852

Nominal 

diameter 

DIN 32676

Nominal 

diameter

Diameter max. 

Diaphragm 

diameter

Height TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Diaphragm 

seal weight

C7 dM h

[in] [mm] [mm] [mm] [mbar/10 K] [kg]

TB DN 25 DN 25 1 50.5 24 37 +15.33 +24.0 +2.85 0.32

TC 1 DN 38 DN 40 1 1/2 50.5 34 30 +8.14 +12.39 +1.91 1.0

TD 1 DN 51 DN 50 2 64 48 30 +3.45 +4.81 +1.28 1.1

TF DN 76.1 � 3 91 73 30 +0.3 +0.35 +0.18 1.2

1) Diaphragm seal versions in conformity with ASME-BPE for use in biochemical processes, wetted surfaces Ra ≤ 0.4 µm (15.75 µin; 180 grit), electropolished; 

to be ordered using feature 60 "Additional option", version "P" in the order code
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Tri-Clamp pipe diaphragm seal ISO 2852

P01-FMD78xxx-06-09-xx-xx-001

Process connection PMP75, material AISI 316L, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 

µm as standard. Lower surface roughness on request.

Varivent N for pipes DN 40 � DN 162

P01-FMD78xxx-06-09-xx-xx-006

Process connection PMP75, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 µm as standard. Lower 

surface roughness on request.

d
1

h

d
2

L

D

Version Nominal 

diameter 

ISO 2852

Nominal 

diameter

Diameter Diameter Diameter Height Face-to-

face-

length

TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Dia-

phragm 

seal 

weight

D d1 d2 h L

[in] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

SB DN 25 1 22.5 43.5 50.5 67 126 +7.75 +8.69 +4.49 1.7

SC 1 DN 38 1 1/2 35.5 43.5 50.5 67 126 +5.17 +5.69 +3.46 1.0

SD 1 DN 51 2 48.6 56.5 64 79 100 +3.56 +3.91 +2.69 1.7

1) Including 3.1 and pressure test as per Pressure Equipment Directive, category II

4
0

ø68

d = 50M max.

Version Material Nominal 

pressure

TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK Process Diaphragm 

seal weight

[mbar/10 K] [kg]

TR 1

1) Diaphragm seal versions in conformity with ASME-BPE for use in biochemical processes, wetted surfaces 

Ra ≤ 0.4 µm (15.75 µin; 180 grit), electropolished; to be ordered using feature 60 "Additional option", version "P" in 

the order code

AISI 316L/

1.4435

PN 40 +2.26 +3.11 +0.89 1.3
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DRD 65 mm

P01-FM78xxx-06-09-xx-xx-002

Process connection PMP75, surface roughness of the surfaces in contact with the medium Ra ≤ 0.8 µm as standard. Lower 

surface roughness on request.

SMS nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-009

Process connection PMP75, material AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

4 x ø11.5

ø65–1.2

ø84

ø105

d =50M max.

2
3

.64
1

Version Material Nominal 

pressure

TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK Process Diaphragm 

seal weight

[mbar/10 K] [kg]

TK AISI 316L/

1.4435

PN 25 +2.26 +3.11 +0.89 0,75

G

D

m

f

h

dM

Version Nominal 

diameter

Nominal 

pressure

Dia-

meter

Adapter 

height

Thread Height Height max. dia-

phragm

diameter

TK 

Ambient

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Weight 

dia-

phragm 

seal

D f G m h dM

[inch] [bar] [mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

TG 1 PN 25 54 3,5 Rd 40 � 1/6 20 42.5 24 +15.66 +24.22 +4.21 0.25

TH 1 1/2 PN 25 74 4 Rd 60 � 1/6 25 57 36 +8.18 +12.39 +2.59 0.65

TI 2 PN 25 84 4 Rd 70 � 1/6 26 62 48 +5.4 +8.18 +1.76 1.05
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APV-RJT nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-010

Process connection PMP75, material AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

APV-ISS nozzles with coupling nut

P01-PMP75xxx-06-09-xx-xx-011

Process connection PMP75, material AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

f

h

G

D

dM

m

Version Nomi-

nal dia-

meter

Nomi-

nal 

pres-

sure

Dia-

meter

Adapter 

height

Thread Height Height max. 

diaphragm 

diameter

TK 

Ambient

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Weight 

dia-

phragm 

seal

PN D f G m h dM

[inch] [bar] [mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

TL 1 PN 40 77 6.5 1 13/16 � 1/8" 22 42.6 21 +15.66 +24.42 +4.21 0.45

TM 1 1/2 PN 40 72 6.4 2 5/16 � 1/8" 22 42.6 28 +8.18 +12.39 +2.59 0.75

TN 2 PN 40 86 6.4 2 7/8 � 1/8" 22 42.6 38 +5.4 +8.18 +1.76 1.2

f

G

D

m

SW/AF

h

dM

Version Nomi-

nal dia-

meter

Nomi-

nal 

pres-

sure

Dia-

meter

Adap-

ter 

height

Thread Height Across 

flat

Height max. 

diaphragm 

seal

TK 

Ambient 

≤ 40 bar

TK 

Ambient

> 40 bar

TK 

Process

Weight 

Dia-

phragm 

seal

D f G m AF h dM

[inch] [bar] [mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

TP 1 PN 40 54.1 4 1 1/2" � 1/8" 30 46.8 50 24 +15.66 +24.42 +4.21 0.4

TQ 1 1/2 PN 40 72 4 2" � 1/8" 30 62 50 34 +8.14 +12.39 +2.59 0.6

TS 2 PN 40 89 4 2 1/2" � 1/8" 30 77 50 45 +5.4 +8.18 +1.76 1.1
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Taper adapter with coupling nut, DIN 11851

P01-FMD78xxx-06-09-xx-xx-007

Process connection PMP75, material AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

Threaded adapter, DIN 11851

P01-FMD78xxx-06-09-xx-xx-008

Process connection PMP75, material AISI 316L/1.4435, surface roughness of the surfaces in contact with the medium 

Ra ≤ 0.8 µm as standard. Lower surface roughness on request.

D

G

4
0

f

km

dM

Taper adapter Slotted nut Diaphragm seal

Version Nominal 

diameter

No-

minal 

pres-

sure

Dia-

meter

Adapter 

height

Thread Height Height max. Dia-

phragm 

diameter

TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK 

Process

Dia-

phragm 

seal 

weight

D f G k m dM

[mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

MR DN 50 PN 25 68.5 11 Rd 78 x 1/6" 22 19 52 +2.21 +3.02 +0.88 1.1

MS DN 65 PN 25 86 12 Rd 95 x 1/6" 35 21 66 +1.6 +2.1 +0.6 2.0

MT DN 80 PN 25 100 12 Rd 110 x 1/4" 30 26 81 +0.66 +0.81 +0.4 2.55

dM

d1

G

h

Threaded adapter Diaphragm seal

Version Nominal 

diameter

Nominal 

pressure

Diameter Thread Height max. 

Diaphragm 

diameter

TK 

Ambient 

≤ 40 bar

TK 

Ambient 

> 40 bar

TK Process Diaphragm 

seal weight

d1 G h dM

[mm] [mm] [mm] [mbar/10 K] [kg]

M3 DN 50 PN 25 54 Rd 78 x 1/6" 35 52 +2.21 +3.02 +0.88 0.9

M4 DN 65 PN 25 71 Rd 95 x 1/6" 40 66 +1.6 +2.1 +0.6 1.7

M5 DN 80 PN 25 85 Rd 110 x 1/4" 40 81 +0.66 +0.81 +0.4 2.0
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EN/DIN flanges, connection dimensions as per EN 1092-1/DIN 2527 and DIN 2501-1

P01-PMP75xxx-06-09-xx-xx-002

Process connection PMP75, EN/DIN flange with flush-mounted diaphragm, material AISI 316L

L

g

k

D

g

dM

d3

g2

b

4
0

f

Flange Boltholes Diaphragm seal

Ver-

sion

No-

minal 

dia-

meter

Nominal 

pressure

Shape 
1

Dia-

meter

Thick-

ness

Raised face Quan-

tity

Dia-

meter

Hole 

circle

max. 

Dia-

phragm 

dia-

meter

TK  Ambient TK 

Pro-

cess 

Dia-

phragm 

seal 

weight

≤ 40 bar > 40 bar

D b g f g2 k dM

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

CN DN 25 PN 10-40 B1 (D) 115 18 66 3 4 14 85 32 +16.03 +24.33 +5.17 2.1

DN DN 25 PN 63-160 E 140 24 68 2 4 18 100 28 +16.03 +24.33 +5.17 2.5

EN DN 25 PN 250 E 150 28 68 2 4 22 105 28 +16.03 +24.33 +5.17 3.7

E1 DN 25 PN 400 E 180 38 68 2 4 26 130 28 +16.03 +24.33 +5.17 7.0

CP DN 32 PN 10-40 B1 (D) 140 18 77 2.6 4 18 100 34 +8.14 +12.39 +2.59 1.9

CQ DN 40 PN 10-40 B1 (D) 150 18 87 2.6 4 18 110 48 +5.40 +8.18 +1.76 2.2

B3 DN 50 PN 10-40 B1 (D) 165 26 102 3 4 18 125 59 +2.21 +3.02 +1.15 3.0

C3 DN 50 PN 63 B2 (E) 180 26 102 3 4 22 135 59 +2.21 +3.02 +1.15 4.6

EF DN 50 PN 100/

160

E 195 30 102 3 4 26 145 59 +2.21 +3.02 +1.15 6.2

ER DN 50 PN 250 E 200 38 102 3 8 26 150 59 +2.21 +3.02 +1.15 7.7

E3 DN 50 PN 400 E 235 52 102 3 8 30 180 59 +2.21 +3.02 +1.15 14.7

B4 DN 80 PN 10-40 B1 (D) 200 24 138 3.5 8 18 160 89 +0.19 +0.25 +0.11 5.3

C4 DN 80 PN 100 B2 (E) 230 32 138 4 8 24 180 89 +0.19 +0.25 +0.11 8.9

C5 DN 100 PN 100 B2 (E) 265 36 175 5 8 30 210 89 +0.19 +0.25 +0.11 13.7

D3 2 DN 50 PN 10-40 B1 (D) 165 20 102 3 4 18 125 47 +3.45 +4.81 +1.67 2

D4 2 DN 80 PN 10-40 B1 (D) 200 24 138 3.5 8 18 160 72 +0.19 +0.25 +0.7 2

1) Designation as per DIN 2527 in brackets

2) 50 mm, 100 mm or 200 mm extension selectable, for extension diameter and weight see the following table

Version Nominal 

diameter

Nominal 

pressure

Extension 

length

Extension 

diameter

Diaphragm seal 

weight

[mm] [mm] [kg]

D3 DN 50 PN 10-40 50 / 100 / 200 48.3 3.2 / 3.8 / 4.4

D4 DN 80 PN 10-40 50 /100 / 200 76 6.2 / 6.7 / 7.8
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ANSI flanges B 16.5 RF

P01-PMP75xxx-06-09-xx-xx-001

Process connection PMP75, ANSI flange B 16.5 RF with and without extended diaphragm seal

L

g

k

D

g

dM

d3

g2

b

4
0

4
0
0

–
2
5
0
0

lb
/s

q
.i
n

0
.2

5
in

(6
.4

m
m

)

1
5
0
,
3
0
0

lb
/s

q
.i
n

0
.0

6
in

(1
.6

m
m

)

Flange Boltholes Diaphragm seal

Ver-

sion

Material No-

minal 

dia-

meter

Class Dia-

meter

Thick-

ness

Raised 

face

Quan-

tity

Dia-

meter

Hole 

circle

max. 

Dia-

phragm 

dia-

meter

TK Ambient TK 

Pro-

cess 

Dia-

phragm 

seal 

weight

≤ 40 bar > 40 bar

D b g g2 k dM

[in] [lb./

sq.in]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[mbar/10 K] [kg]

AC AISI 316/

316L 1
1 150 4.25

108

0.56

14.2

2

50.8

4 0.62

15.7

3.12

79.2

1.26

32

+16.03 +24.33 +5.17 1.2

AN AISI 316/

316L 1
1 300 4.88

124

0.69

17.5

2

50.8

4 0.75

19.1

3.5

88.9

1.26

32

+16.03 +24.33 +5.17 1.3

HC AISI 316/

316L 1
1 400/

600

4.88

124

0.69

17.5

2

50.8

4 0.75

19.1

3.5

88.9

1.26

32

+16.03 +24.33 +5.17 1.4

HN AISI 316/

316L 1
1 900/

1500

5.88

149.4

1.12

28.4

2

50.8

4 1

25.4

4

101.6

1.26

32

+16.03 +24.33 +5.17 3.2

HO AISI 316/

316L 1
1 2500 6.25

158.8

1.38

35.1

2

50.8

4 1

25.4

4.25

108

1.26

32

+16.03 +24.33 +5.17 4.6

AE AISI 316/

316L 1
1 1/2 150 5

127

0.69

17.5

2.88

73.2

4 0.62

15.7

3.88

96.6

1.89

48

+8.14 +12.39 +2.59 1.5

AQ AISI 316/

316L 1
1 1/2 300 6.12

155.4

0.81

20.6

2.88

73.2

4 0.88

22.4

4.5

114.3

1.89

48

+8.14 +12.39 +2.59 2.6

AF AISI 316/

316L 1
2 150 6

152.4

0.75

19.1

3.62

91.9

4 0.75

19.1

4.75

120.7

2.32

59

+2.21 +3.02 +1.15 2.2

J3 2 AISI 316/

316L 1
2 150 6

152.4

0.75

19.1

3.62

91.9

4 0.75

19.1

4.75

120.7

1.85

47

+3.45 +4.81 +1.67 2

AR AISI 316/

316L 1
2 300 6.5

165.1

0.88

22.4

3.62

91.9

8 0.75

19.1

5

127

2.32

59

+2.21 +3.02 +1.15 3.4

HF AISI 316/

316L 1
2 400/

600

6.5

165.1

1

25.4

3.62

91.9

8 0.75

19.1

5

127

2.32

59

+2.21 +3.02 +1.15 4.3

HR AISI 316/

316L 1
2 900/

1500

8.5

215.9

1.5

38.1

3.62

91.9

8 1

25.4

6.5

165.1

2.32

59

+2.21 +3.02 +1.15 10.3

H3 AISI 316/

316L 1
2 2500 9.25

235

2

50.8

3.62

91.9

8 1.12

28.4

6.75

171.5

2.32

59

+2.21 +3.02 +1.15 15.8

AG AISI 316/

316L 1
3 150 7.5

190.5

0.94

23.9

5

127

4 0.75

19.1

6

152.4

3.50

89

+0.19 +0.25 +0.11 5.1

AS AISI 316/

316L 1
3 300 8.25

209.5

1.12

28.4

5

127

8 0.75

19.1

6

152.4

3.5

89

+0.19 +0.25 +0.11 7.0
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[in] [lb./

sq.in]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[in]

[mm]

[mbar/10 K] [kg]

J4 3 AISI 316/

316L 1
3 150 7.5

190.5

0.94

23.9

5

127

4 0.75

19.1

6

152.4

2.83

72

+0.19 +0.25 +0.7 2

J7 3 AISI 316/

316L 1
3 300 8.25

209.5

1.12

28.4

5

127

8 0.88

22.4

6.62

168.1

2.83

72

+0.19 +0.25 +0.7 2

AH AISI 316/

316L 1
4 150 9

228.6

0.94

23.9

6.19

157.2

8 0.75

19.1

7.5

190.5

3.50

89

+0.19 +0.25 +0.11 7.2

AT AISI 316/

316L 1
4 300 10

254

1.25

31.8

6.19

157.2

8 0.88

22.4

7.88

200.2

3.50

89

+0.19 +0.25 +0.11 11.7

J5 3 AISI 316/

316L 1
4 150 9

228.6

0.94

23.9

6.19

157.2

8 0.75

19.1

7.5

190.5

3.50

89

+0.19 +0.25 +0.11 2

J8 3 AISI 316/

316L 1
4 300 10

254

1.25

31.8

6.19

157.2

8 0.88

22.4

7.88

200.2

3.50

89

+0.19 +0.25 +0.11 2

1) Combination of AISI 316 for required pressure resistance and AISI 316L for required chemical resistance (dual rated)

2) 2", 4", 6" or 8" extension selectable, for extension diameter and weight see the following table

Flange Boltholes Diaphragm seal

Ver-

sion

Material No-

minal 

dia-

meter

Class Dia-

meter

Thick-

ness

Raised 

face

Quan-

tity

Dia-

meter

Hole 

circle

max. 

Dia-

phragm 

dia-

meter

TK Ambient TK 

Pro-

cess 

Dia-

phragm 

seal 

weight

≤ 40 bar > 40 bar

D b g g2 k dM

Version Nominal 

diameter

Class Extension 

length

Extension 

diameter

Diaphragm seal 

weight

[in] [lb./sq.in] [in] [(mm)] [in] [(mm)] [kg]

J3 2 150 � 2 (50.8)

� 4 (101.6)

� 6 (152.4)

� 8 (203.2)

1.9 (48.3) � 3.0

� 3.4

� 3.9

� 4.4

J4 3 150 � 2 (50.8)

� 4 (101.6)

� 6 (152.4)

� 8 (203.2)

2.99 (75.9) � 6.0

� 6.6

� 7.1

� 7.8

J7 3 300 � 2 (50.8)

� 4 (101.6)

� 6 (152.4)

� 8 (203.2)

2.99 (75.9) � 7.9

� 8.5

� 9.0

� 9.6

J5 4 150 � 2 (50.8)

� 4 (101.6)

� 6 (152.4)

� 8 (203.2)

3.7 (94) � 8.6

� 9.9

� 11.2

� 12.4

J8 4 300 � 2 (50.8)

� 4 (101.6)

� 6 (152.4)

� 8 (203.2)

3.7 (94) � 13.1

� 14.4

� 15.7

� 16.9
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JIS flange B 2220

P01-PMP75xxx-06-09-xx-xx-000

Process connection PMP75, JIS flange, material AISI 316L

Separator ISO 228 G 1/2 A and ANSI 1/2 MNPT

P01-PMP75xxx-06-09-xx-xx-004

Process connection PMP75, versions "UA" and "UB", welded, material AISI 316L

k

D

b

f

4
0

g

dM

Flange Boltholes Diaphragm seal

Ver-

sion

No-

minal 

dia-

meter

No-

minal 

pres-

sure

Dia-

meter

Thick-

ness

Dia-

meter 

raised 

face

Height 

raised 

face

Quan-

tity

Dia-

meter

Hole 

circle

max. 

Dia-

phragm 

dia-

meter

TK Ambient TK 

Process

Dia-

phragm 

seal 

weight 1
≤ 40 bar > 40 bar

D b g f g2 k dM

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mbar/10 K] [kg]

KA 25 A 10 K 125 14 67 1 4 19 90 32 +16.03 +24.33 +5.17 1.5

KF 50 A 10 K 155 16 96 2 4 19 120 59 +2.21 +3.02 +1.15 2.3

KL 80 A 10 K 185 18 127 2 8 19 150 89 +0.19 +0.25 +0.11 3.3

KH 100 A 10 K 210 18 151 2 8 19 175 89 +0.19 +0.25 +0.11 4.4

1) Housing weight see page 61

1/2 - 14 NPT

ø11.4

ø18.4

ø6

ø72.6 ø72.6

G 1/2A

1
4

7
0

7
0

2
01
7

3

ø4

SW 30
AF 30

SW 30
AF 30 1

4
2

1
.5

ø72.6
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P01-PMP75xxx-06-09-xx-xx-007

Process connection PMP75, versions "UC" and "UD", screwed, material AISI 316L, with metallic seal

1/2 NPT und 1 NPT Off line thread

P01-PMP75xxx-06-09-xx-xx-008

Process connection PMP75, versions "UG" and "UL", screwed, material AISI 316L , seal Viton

SW 36

ø115

8
4

1/2 NPT

1
9

ø2.5

SW 36

SW 22

ø115

9
2

.5

ø6

G 1/2A

2
01
7

3

ø4

Version Description Nominal 

pressure

TK Ambient TK Process Diaphragm 

seal weight

[mbar/10 K] [kg]

UA ISO 228 G 1/2 A PN 160 +0.9 +0.3 1.43

UB ANSI 1/2 MNPT PN 160 +0.9 +0.3 1.43

UC ISO 228 G 1/2 B PN 400 +3.45 +1.28 4.75

DU ANSI 1/2 MNPT PN 400 +3.45 +1.28 4.75

SW 36

ø118

1 NPT

ø52

9
4

.5

1
5 2

7

4
4

.5

SW 27

ø118

1/2 NPT

7
6

1
2 1
9

2
6

ø30

27 AF

36 AF
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Weight Housing

Process connections

→ See corresponding process connection, page 34 ff.

Material T14 housing:

� T14 housing, selectable:

� Die-cast aluminium with protective powder-coating on polyester basis: RAL 5012 (blue), 

cover: RAL 7035 (grey)

� Precision cast stainless steel AISI 316L (1.4435)

� External operation (keys and key covering): Polycarbonate PC-FR Lexan UL 940 UL94VO, 

RAL 7035 (grey)

� Sight glass:

� Aluminium housing: Polycarbonat (PC), for Dust-Ex, EEx d, FM XP and CSA XP: Mineral glass

� Stainless steel housing: Mineral glass

� Cable gland: Polyamid (PA)

� Bind plug: PBT-GF30 FR, 

for Dust Ex, EEx d, FM XP and CSA XP: AISI 316L (1.4435)

� Seal for cable gland and plug: Silicone (VMQ)

� O-ring for cover sealing: EPDM

� Nameplates: AISI 304 (1.4301)

T17 housing:

� Housing: Stainless steel AISI 316L (1.4404)

� Sight glass: Polycarbonat (PC) or mineral glass

� Cable gland: Polyamid PA, for Dust-Ex: CuZn nickel-plated

� Bind plug: PBT-GF30 FR, for Dust-Ex: AISI 316L (1.4435)

� Seal for cable gland and plug: Silicone (VMQ)

� Pressure compensation filter: PA6 GF10, O-Ring: Silicone (VMQ)

� O-ring for cover sealing: Silicone (VMQ)

� Nameplates: lasered

Miscellaneous:

� Process diaphragm PMC71: Al2O3 (Aluminium-oxide-ceramic), ultrapure 99.9%

(→ See also www.endress.com/ceraphire)

� Mounting accessories: Mounting kit with screws AISI 304 (1.4301)

� Capillary: AISI 316 Ti (1.4571)

� Protective hose for capillary: AISI 304 (1.4301)

� External earth terminal: AISI 304 (1.4301)

→ For process connections, process diaphragms, seals and filling oils see ordering information, page 70 ff.

Version Description Nominal 

pressure

TK Ambient TK Process Diaphragm seal 

weight

[mbar/10 K] [kg]

UG 1/2 NPT PN 250 +3.45 +1.28 4.75

UH 1 NPT PN 250 +3.45 +1.28 5.0

T14 T17

Aluminium AISI 316L/1.4435 AISI 316L/1.4404

With electronic insert and 

on-site display

1.2 kg 2.1 kg 1.2 kg

With electronic insert and 

without on-site display

1.1 kg 2.0 kg 1.1 kg
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Planning instructions, diaphragm seal systems

Applications Diaphragm seal systems should be used if the process media and the device should be separated. Diaphragm 

seal systems offer clear advantages in the following instances:

� In the case of high process temperatures (→ See also page 32, section "Process temperature limits".)

� For aggressive media

� If good and rapid measuring point cleaning is necessary

� If the measuring point is exposed to vibrations

� For mounting locations that are difficult to access

� For very humid mounting locations

Planning instructions Diaphragm seals are separating equipment between the measuring system and the process medium.

A diaphragm seal system consists of:

� A diaphragm seal in a one-sided system

� Capillary tube

� Fill fluid and

� A pressure transmitter.

The process pressure acts via the diaphragm seal membrane on the liquid-filled system, which transfers the 

process pressure via the capillary tube onto the sensor of the pressure transmitter.

Endress+Hauser delivers all diaphragm seal systems as welded versions. The system is hermetically sealed, 

which ensures the highest reliability.

Note!

The correlations between the individual diaphragm seal components are presented in the following section. 

For further information and comprehensive diaphragm seal system designs, please contact your local 

Endress+Hauser Sales Center.

Diaphragm seal

The diaphragm seal determines the application range of the system by

� the diaphragm diameter

� the diaphragms: stiffness and material

� the design (oil volume).

Diaphragm diameter

The larger the diaphragm diameter (less stiffness), the smaller the temperature effect on the measurement 

result.

Note: To keep the temperature effect in practice-oriented limits, you should select diaphragm seals with a 

nominal diameter of ≥ DN 80, in as far as the process connection allows for it.

Diaphragm stiffness

The stiffness is dependent on the diaphragm diameter, the material, any available coating and on the diaphragm 

thickness and shape. The diaphragm thickness and the shape are defined constructively. The stiffness of a 

diaphragm seal membrane influences the temperature operating range and the measuring error caused by 

temperature effects.

Capillary

Capillaries with an internal diameter of 1 mm are used as standard.

The capillary tube influences the TK  zero point, the ambient temperature operating range and the response 

time of a diaphragm seal system as a result of its length and internal diameter.

→ See also page 63 ff, sections "Influence of the temperature on the zero point" and "Ambient temperature 

range".

→ Observe the installation instructions regarding capillary tubes. See page 67 ff, section "Installation 

instructions".

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 217 of 879



Cerabar S

Endress+Hauser 63

Filling oil

When selecting the filling oil, fluid and ambient temperature as well as the operating pressure are of crucial 

importance. Observe the temperatures and pressures during commissioning and cleaning. A further selection 

criterion is the compatibility of the filling oil with the requirements of the process medium. For this reason, 

only filling oils that are harmless to health are used in the food industry, such as vegetable oil or silicone oil

→ See also the following section "Diaphragm seal filling oils" section.

The filling oil used influences the TK zero point and the temperature operating range of a diaphragm seal system 

and the response time. → See also page 63 ff, section "Influence of the temperature on the zero point". 

Pressure transmitter

The pressure transmitter influences the temperature operating range, the TK zero point and the response time 

as a result of its volume change. The volume change is the volume that has to be shifted to pass through the 

complete measuring range.

Pressure transmitters from Endress+Hauser are optimised with regard to minimum volume change.

Diaphragm seal filling oils

Influence of the temperature 

on the zero point

A temperature change results in a volume change of the filling oil. The volume change is dependent on the 

coefficient of thermal expansion of the filling oil and on the volume of the filling oil at calibration temperature 

(constant in the range: +21 to +33°C (+69.8 to 91.4°F)). → See also page 48, "Filling oils, technical data" 

section.

For example, the filling oil expands in the event of a temperature increase. The additional volume presses 

against the diaphragm seal membrane. The stiffer a diaphragm is, the greater its return force, which counteracts 

a volume change and acts on the measuring cell together with the operating pressure, thus shifting the zero 

point. For the "TK Process" and "TK Ambient (for devices without capillary)", see page 49 ff, section "Process 

connections PMP75".

The following diagrams display the temperature coefficient "TK Ambient" dependent on the capillary length. 

The following application is displayed: capillary temperature and transmitter temperature (ambient 

temperature) change, the process temperature corresponds to the calibration temperature. 

The temperature coefficients obtained from the diagrams apply to silicone oil and the membrane material 

AISI 316L/1.4435. For other filling oils, these temperature coefficients must be multiplied by the TK correction 

factor of the corresponding filling oil. For the TK correction factors, see page 63,

section "Diaphragm seal filling oils".

With regard to the temperature coefficient "TK Ambient", devices with temperature isolator behave like devices 

with the same process connection with 1 m capillary.

Version 1 Filling oil Permissible 

temperature range at

0.05 bar ≤ pabs ≤ 1 bar

Permissible 

temperature range 

at pabs ≥ 1 bar

Density Viscosity Coefficient 

of thermal 

expansion 

TK 

correction 

factor

Note

[g/cm3] [cSt at 

25°C 

(77°F)]

[1/K]

A, H, 1 or 2 Silicone oil �40...+180°C

(�40...+356°F)

�40...+250°C

(�40...+482°F)

0.96 100 0.00096 1 suitable for foods

G, 3 or 4 High 

temperature oil

�10...+200°C

(+14...+392°F)

�10...+350°C

(+14...+662°F)

1.07 37 0.0007 0.72 high temperatures

F or N Inert oil �40...+80°C

(�40...+176°F)

�40...+175°C

(�40...+347°F)

1.87 27 0.000876 0.91 Oil for ultra pure gas 

and oxygen 

applications

D Vegetable oil �10...+120°C

(+14...+248°F)

�10...+200°C

(+14...+392°F)

0.94 9.5 0.00101 1.05 suitable for foods

FDA 21 CFR 172.856

1) Version for feature 90 in the order code
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P01-PMP75xxx-05-xx-xx-xx-007

Diagram TK Ambient dependent on the capillary length for PMP75, PN ≤ 40 bar

Example for:

� Diaphragm seal versions "B3, EN/DIN flange DN 50 PN 10-40 B1, AISI 316L"

� Capillary length: 5 m

� Ambient temperature, capillary/transmitter: 45°C

� Filling oil: silicone oil

1. Select characteristic curve type for the diaphragm seal versions "B3" in accordance with the following 

table. 

Result: characteristic curve type 6

2. Obtain value for TK Ambient from the diagram. 

Result: 8.4 mbar/10 K

3. TAmbient � TCalibration = 45°C � 25°C = 20°C ⇒ 8.4 mbar/10 K x 20 K = 16.8 mbar

Result: In this application, the zero point is shifted by 16.8 mbar.

Note!

� The influence of temperature on the zero point can be corrected with position calibration.

� The temperature influence can be minimised by using a filling oil with a smaller coefficient of thermal 

expansion, shorter capillary, diaphragm seal with larger diaphragm diameter or by using a smaller capillary 

internal diameter.

3

4

5

6

8.4
mbar
10 K

0 1 2 3 4 5 6 7 8 9 10

6

0

2

4

8
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16

7

1

2

7

PN ≤ 40 bar

[mbar/10 K]

T AmbientK

[m]
Capillary length
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P01-PMP75xxx-05-xx-xx-xx-005

Diagram TK Ambient dependent on the capillary length for PMP75, PN > 40 bar

1

2

3

4

5

6

7

0 1 2 3 4 5 6 7 8 9 10

6

0

2

4

8

10

12

14

16

7

[m]
Capillary length

PN > 40 bar

[mbar/10 K]

T AmbientK

Characteristic 

curve type

Version Diaphragm seal

1 B4 EN/DIN flange DN 80 PN 10-40 B1, AISI 316L

C4 EN/DIN flange DN 80 PN 100 B2, AISI 316L

C5 EN/DIN flange DN 100 PN 100 B2, AISI 316L

KL JIS flange 10K 80A RF, AISI 316L

KH JIS flange 10K 100A RF, AISI 316L

D4 EN/DIN flange DN 80, PN 10-40 B1, Extensions: 50 mm/100 mm/200 mm, AISI 316L

AG ANSI flange 3" 150 lbs RF, AISI 316/316L

AS ANSI flange 3" 300 lbs RF, AISI 316/316L

AH ANSI flange 4" 150 lbs RF, AISI 316/316L

AT ANSI flange 4" 300 lbs RF, AISI 316/316L

J4 ANSI flange 3" 150 lbs RF, Extensions: 2"/4"/6"/8", AISI 316/316L

J7 ANSI flange 3" 300 lbs RF, Extensions: 2"/4"/6"/8", AISI 316/316L

J5 ANSI flange 4" 150 lbs RF, Extensions: 2"/4"/6"/8", AISI 316/316L

J8 ANSI flange 4" 300 lbs RF, Extensions: 2"/4"/6"/8", AISI 316/316L

2 TF Tri-Clamp, ISO 2852 DN 76.1 (3"), AISI 316L/1.4435

3 MT DIN 11851 DN 80 PN 25, AISI 316L/1.4435 

M5 DIN 11851 DN 80 PN 25 socket, AISI 316L/1.4435

4 SD Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 51 (2"), AISI 316L

5 SC Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 38 (1 1/2"), AISI 316L

6 B3 EN/DIN flange DN 50 PN 1040 B1, AISI 316L

C3 EN/DIN flange DN 50 PN 63 B2, AISI 316L

EF EN/DIN flange DN 50 PN 100-160 E, AISI 316L

ER EN/DIN flange DN 50 PN 250 E, AISI 316L

E3 EN/DIN flange DN 50 PN 400 E, AISI 316L

AF ANSI flange 2" 150 lbs RF, AISI 316/316L

AR ANSI flange 2" 300 lbs RF, AISI 316/316L

HF ANSI flange 2" 400/600 lbs RF, AISI 316/316L

HR ANSI flange 2" 900/1500 lbs RF, AISI 316/316L

H3 ANSI flange 2" 2500 lbs RF, AISI 316/316L

KF JIS 10K 50A RF, AISI 316L

MR DIN 11851 DN 50 PN 25, AISI 316L/1.4435

MS DIN 11851 DN 65 PN 25, AISI 316L/1.4435

M3 DIN 11851 DN 50 PN 25 socket, AISI 316L/1.4435

M4 DIN 11851 DN 65 PN 25 socket, AISI 316L/1.4435

7 TR Varivent Type N for tubes DN 40 � DN 162, PN 40, AISI 316L/1.4435

TK DRD 65 mm, PN 25, AISI 316L/1.4435

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 220 of 879



Cerabar S

66 Endress+Hauser

P01-PMP75xxx-05-xx-xx-xx-008

Diagram TK Ambient dependent on the capillary length for PMP75, PN ≤ 40 bar

P01-PMP75xxx-05-xx-xx-xx-009

Diagram TK Ambient dependent on the capillary length for PMP75, PN > 40 bar
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Ambient temperature range The filling oil, capillary length, capillary internal diameter, process temperature and the oil volume of the 

diaphragm seal determine the ambient temperature operating range of the diaphragm seal system.

The operating range can be extended by using a filling oil with a smaller coefficient of expansion and by using 

shorter capillaries.

Installation instructions Instructions for diaphragm seal systems

� The diaphragm seal together with the transmitter form a closed, calibrated system, which is filled through 

ports in the diaphragm seal and in the measurement system of the transmitter. These ports are sealed and 

must not be opened.

� In the case of devices with diaphragm seals and capillaries, the zero point shift caused by the hydrostatic 

pressure of the filling liquid column in the capillaries must be taken into account when selecting the 

measuring cell. If a measuring cell with a small measuring cell is selected, the sensor nominal range can be 

overdriven as a result of position adjustment. See the following diagram and the following example.

� When using a mounting bracket, sufficient strain relief must be allowed for in order to prevent the capillary 

bending down (bending radius ≥ 100 mm).

Installation instructions

In order to obtain more precise measurement results and to avoid a defect in the device, mount the capillaries 

as follows:

� vibration-free (in order to avoid additional pressure fluctuations)

� not in the vicinity of heating or cooling lines

� insulate at colder or warmer ambient temperatures

� with a bending radius of ≥ 100 mm.

Characteristic 

curve type

Version Diaphragm seal

8 SB Pipe diaphragm seal Tri-Clamp, ISO 2852 DN 25 (1"), AISI 316L

9 D3 EN/DIN flange PN10-40 B1, Extensions: 50 mm/100 mm/200 mm, AISI 316L 

J3 ANSI flange 2" 150 lbs, Extensions: 2"/4"/6"/8", AISI 316/316L

TD Tri-Clamp, ISO 2852 DN 51 (2"), AISI 316L/1.4435

10 CQ EN/DIN flange DN 40 PN 10-40 B1, AISI 316L

TI SMS 2" PN 25, AISI 316L/1.4435

TN APV-RJT 2" PN 40, AISI 316L/1.4435

TS APV-ISS 2" PN 40, AISI 316L/1.4435

11 CP EN/DIN flange DN32 PN 10-40 B1, AISI 316L

AE ANSI flange 1 1/2" 150 lbs RF, AISI 316/316L

AQ ANSI flange 1 1/2" 300 lbs RF, AISI 316/316L

TC Tri-Clamp, ISO 2852 DN 38 (1 1/2"), DIN 32676 DN 40, AISI 316L/1.4435

TH SMS 1 1/2" PN 25, AISI 316L/1.4435

TM APV-RJT 1 1/2" PN 40, AISI 316L/1.4435

TS APV-ISS 1 1/2" PN 40, AISI 316L/1.4435

12 CN EN/DIN flange PN 10-40 B1, AISI 316L

DN EN/DIN flange PN 64-160 E, AISI 316L

EN EN/DIN flange PN 250 E, AISI 316L

E1 EN/DIN flange PN 400 E, AISI 316L

AC ANSI flange 1" 150 lbs RF, AISI 316/316L

AN ANSI flange 1" 300 lbs RF, AISI 316/316L

HC ANSI flange 1" 400/600 lbs RF, AISI 316/316L

HN ANSI flange 1" 900/1500 lbs RF, AISI 316/316L

HO ANSI flange 1" 2500 lbs RF, AISI 316/316L

KA JIS flange 10K 25 A RF, AISI 316L

13 TB Tri-Clamp, ISO 2852 DN 25 (1"), DIN 32676 DN 25, AISI 316L/1.4435
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Vacuum applications

For applications under vacuum, Endress+Hauser recommends mounting the pressure transmitter below the 

diaphragm seal. A vacuum load of the diaphragm seal caused by the presence of fill fluid in the capillary 

prevents is hereby prevented. 

When the pressure transmitter is mounted above the diaphragm seal, the maximum height difference H1 in 

accordance with the following illustration on the left must not be exceeded. The maximum height difference 

is dependent on the density of the filling oil and the smallest ever pressure that is permitted to occur at the 

diaphragm seal (empty tank), see the following illustration, on the right.

P01-PMx7xxxx-11-xx-xx-xx-008

Installation above the diaphragm seal

P01-PMx7xxxx-05-xx-xx-xx-011

Diagram of maximum installation height above the diaphragm seal for 

vacuum applications
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Certificates and approvals

CE mark The device meets the legal requirements of the relevant EC directives.

Endress+Hauser confirms that the device has been successfully tested by applying the CE mark.

Ex approvals � ATEX

� FM

� CSA

� NEPSI

� IECEx

� TIIS

� GOST on request

All explosion protection data are given in separate documentation which is available upon request. The Ex 

documentation is supplied as standard with all devices approved for use in explosion hazardous areas.

→ See also page 82 ff, sections "Safety Instructions" and "Installation/Control Drawings".

Marine certificate � GL

� ABS

Overspill protection WHG

CRN approvals Some device versions have CRN approval. For a CRN-approved device, a CRN-approved process connection 

(→ see page 71, feature 70 "Process connection") has to be ordered with a CSA approval (→ see page 70, 

feature 10 "Approval"). PMP75 devices with capillary are not CRN-approved. These devices are fitted with a 

separate plate bearing the registration number 0F10525.5C.

Pressure Equipment Directive 

(PED)

� This measuring device corresponds to Article 3 (3) of the EC directive 97/23/EC (Pressure Equipment 

Directive) and has been designed and manufactured according to good engineering practice.

� PMP71 with threaded connection and internal diaphragm PN > 200 as well as 

oval flange adapter PN > 200:

Suitable for stable gases in group 1, category I

� PMP75 with pipe diaphragm seal ≥ 1.5"/PN 40:

Suitable for stable gases in group 1, category II

� PMP75 with separator PN > 200:

Suitable for stable gases in group 1, category 1

Standards and guidelines DIN EN 60770 (IEC 60770):

Transmitters for use in industrial-process control systems

Part 1: Methods for inspection and routine testing

DIN 16086:

Electrical pressure measuring instruments, pressure sensors, pressure transmitters, pressure measuring 

instruments, concepts, specifications in data sheets

EN 61326:

Electrical equipment for measurement, control and laboratory use � EMC requirements
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Ordering information

PMC71

→ For continuation of ordering information for PMC71, see the following page.

10 Approval:

A For non-hazardous areas

1 ATEX II 1/2 G EEx ia IIC T6

6 ATEX II 1/2 G EEx ia IIC T6, overspill protection WHG

2 ATEX II 1/2 D EEx ia IIC T6 

8 ATEX II 1 GD EEx ia IIC T6

3 ATEX II 1/2 GD EEx ia IIC T6

5 ATEX II 2 G EEx d[ia] IIC T6

7 ATEX II 3 G EEx nA II T6

S FM IS, Class I, II, III Division 1, Groups A � G; NI Class I Division 2, Groups A � D; AEx ia

T FM XP, Class I Division 1, Groups A � D; AEx d

R FM NI, Class I, Division 2, Groups A � D

U CSA IS, Class I, II, III Division 1, Groups A � G; Class I Division 2, Groups A � D, Ex ia

V CSA XP, Class I Division 1, Groups B � D; Ex d

G NEPSI Ex d[ia] IIC T4/T6

H NEPSI Ex ia IIC T6

I IECEx Zone 1 Ex ia IIC T6

K TIIS Ex ia IIC T6

L TIIS Ex d[ia] IIC T6

M TIIS Ex d[ia] IIC T4

N TIIS Ex ia IIC T4

20 Output; Operation:

A 4...20 mA HART, operation outside, LCD (→ see Fig. ➀, o)

B 4...20 mA HART, operation inside, LCD (→ see Fig. ➀, p)

C 4...20 mA HART, operation inside (→ see Fig. p)

M PROFIBUS PA, operation outside, LCD (→ see Fig. n, o)

N PROFIBUS PA, operation inside, LCD (→ see Fig. n, p)

O PROFIBUS PA, operation inside (→ see Fig. p)

P FOUNDATION Fieldbus, operation outside, LCD (→ see Fig. n, p)

Q FOUNDATION Fieldbus, operation inside, LCD (→ see Fig. n, p)

R FOUNDATION Fieldbus, operation inside (→ see Fig. p)

30 Housing; Cable entry; Protection:

A Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1,5 

B Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

C Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

D Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug

E Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

F Aluminium T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

1 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1,5 

2 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

3 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

4 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug 

5 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

6 AISI 316L T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

P AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Gland M 20x1,5 

S AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread G 1/2

T AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread 1/2 NPT 

U AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, M 12x1 PA plug 

V AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, 7/8" FF plug 
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PMC71 (continued)

→ For continuation of ordering information for PMC71, see the following page.

40 Sensor range; Sensor overload limit (= OPL):

Sensors for gauge pressure

Measurement limits: �100 % (�1 bar)...+100 % of sensor nominal range

Sensor nominal value (URL) OPL (Over pressure limit)

1C 100 mbar/10 kPa/1.5 psi g 4 bar/400 kPa/60 psi g

1E 250 mbar/25 kPa/3.75 psi g 5 bar/500 kPa/75 psi g

1F 400 mbar/40 kPa/6 psi g 8 bar/800 kPa/120 psi g

1H 1 bar/100 kPa/15 psi g 10 bar/1 MPa/150 psi g

1K 2 bar/200 kPa/30 psi g 18 bar/1,8 MPa/270 psi g

1M 4 bar/400 kPa/60 psi g 25 bar/2,5 MPa/375 psi g

1P 10 bar/1 MPa/150 psi g 40 bar/4 MPa/600 psi g

1S 40 bar/4 MPa/600 psi g 60 bar/6 MPa/900 psi g

Sensors for absolute pressure

Sensor nominal value (URL) OPL (Over pressure limit)

2C 100 mbar/10 kPa/1.5 psi abs 4 bar/400 kPa/60 psi abs

2E 250 mbar/25 kPa/3.75 psi abs 5 bar/500 kPa/75 psi abs

2F 400 mbar/40 kPa/6 psi abs 8 bar/800 kPa/120 psi abs

2H 1 bar/100 kPa/15 psi abs 10 bar/1 MPa/150 psi abs

2K 2 bar/200 kPa/30 psi abs 18 bar/1,8 MPa/270 psi abs

2M 4 bar/400 kPa/60 psi abs 25 bar/2,5 MPa/375 psi abs

2P 10 bar/1 MPa/150 psi abs 40 bar/4 MPa/600 psi abs

2S 40 bar/4 MPa/600 psi abs 60 bar/6 MPa/900 psi abs

50 Calibration; Unit:

1 Sensor range; mbar/bar

2 Sensor range; kPa/MPa

3 Sensor range; mmH2O/mH2O

4 Sensor range; inH2O/ftH2O

6 Sensor range; psi

B Customised; see additional specification

C Factory certificate 5-point; see additional specification

D DKD certificate; see additional specification

K Platinum; see additional specification

L Platinum and factory certificate 5-point; see additional specification

M Platinum and DKD certificate; see additional specification

70 Process connection; Material:

Thread, internal diaphragm

GA Thread ISO 228 G 1/2 A EN 837, AISI 316L

GB Thread ISO 228 G 1/2 A EN 837, Alloy C

GC Thread ISO 228 G 1/2 A EN 837, Monel

GD Thread ISO 228 G 1/2 A EN 837, PVDF 

(max. 15 bar/225 psi, �10...+60°C/+14...+140°F)

GE Thread ISO 228 G 1/2 A G 1/4 (female), AISI 316L

GF Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C

GG Thread ISO 228 G 1/2 A G 1/4 (female), Monel

GH Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L

GJ Thread ISO 228 G 1/2 A hole 11.4 mm, Alloy C

GK Thread ISO 228 G 1/2 A hole 11.4 mm, Monel

RA Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L (CRN)

RB Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy C (CRN)

RC Thread ANSI 1/2 MNPT 1/4 FNPT, Monel

RD Thread ANSI 1/2 MNPT, hole 11.4 mm, AISI 316L (CRN)

RE Thread ANSI 1/2 MNPT, hole 11.4 mm, Alloy C (CRN)

RF Thread ANSI 1/2 MNPT, hole 11.4 mm, Monel

RG Thread ANSI 1/2 MNPT hole 3 mm, PVDF 

(max. 15 bar/225 psi, �10...+60°C/+14...+140°F)

RH Thread ANSI 1/2 FNPT, AISI 316L (CRN)

RJ Thread ANSI 1/2 FNPT, Alloy C (CRN)

RK Thread ANSI 1/2 FNPT, Monel

GL Thread JIS B0202 G 1/2 (male), AISI 316L

RL Thread JIS B0203 R 1/2 (male), AISI 316L

GP Thread DIN 13 M 20x1.5 EN 837 hole 3 mm, AISI 316L

GQ Thread DIN 13 M 20x1.5 EN 837 hole 3 mm, Alloy C

For continuation "Process connection, Material" see next page.

PMC71 order code

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 226 of 879



Cerabar S

72 Endress+Hauser

PMC71 (continued)

→ For continuation of ordering information for PMC71, see the following page.

70 Process connection; Material (continued):

Thread, flush-mounted diaphragm

1G Thread ISO 228 G 1 1/2 A, AISI 316L

1H Thread ISO 228 G 1 1/2 A, Alloy C

1J Thread ISO 228 G 1 1/2 A, Monel

1K Thread ISO 228 G 2 A, AISI 316L

1L Thread ISO 228 G 2 A, Alloy C

1M Thread ISO 228 G 2 A, Monel

2D Thread ANSI 1 1/2 MNPT, AISI 316L

2E Thread ANSI 1 1/2 MNPT, Alloy C

2F Thread ANSI 1 1/2 MNPT, Monel

2G Thread ANSI 2 MNPT, AISI 316L

2H Thread ANSI 2 MNPT, Alloy C

2J Thread ANSI 2 MNPT, Monel

1R Thread DIN 13 M 44x1.25, AISI 316L

1S Thread DIN 13 M 44x1.25, Alloy C

EN/DIN flanges, flush-mounted diaphragm

CP DN 32 PN 10-40 B1, AISI 316L

CQ DN 40 PN 10-40 B1, AISI 316L

BR DN 50 PN 10-16 A, PVDF (max. 15 bar/150 psi, �10...+60°C/+14...+140°F)

B3 DN 50 PN 10-40 B1, AISI 316L 

C3 DN 50 PN 63 B2, AISI 316L 

BS DN 80 PN 10-16 A, PVDF (max. 15 bar/150 psi, �10...+60°C/+14...+140°F)

B4 DN 80 PN 10-40 B1, AISI 316L 

ANSI flanges, flush-mounted diaphragm

AE 1 1/2" 150 lbs RF, AISI 316/316L

AQ 1 1/2" 300 lbs RF, AISI 316/316L

AF 2" 150 lbs RF, AISI 316/316L

JR 2" 150 lbs RF, AISI 316L with ECTFE-coating

A3 2" 150 lbs RF, PVDF (max. 15 bar/225 psi, �10...+60°C/+14...+140°F)

AR 2" 300 lbs RF, AISI 316/316L

AG 3" 150 lbs RF, AISI 316/316L

JS 3" 150 lbs RF, AISI 316L with ECTFE-coating

A4 3" 150 lbs RF, PVDF (max. 15 bar/225 psi, �10...+60°C/+14...+140°F)

AS 3" 300 lbs RF, AISI 316/316L

AH 4" 150 lbs RF, AISI 316/316L

JT 4" 150 lbs RF, AISI 316L with ECTFE-coating

AT 4" 300 lbs RF, AISI 316/316L

JIS flanges, flush-mounted diaphragm

KF 10K 50A RF, AISI 316L

KL 10K 80A RF, AISI 316L

KH 10K 100A RF, AISI 316L

Hygienic connections, flush-mounted diaphragm

MP DIN 11851 DN 40 PN 25, AISI 316L, 3A with HNBR/EPDM seal

MR DIN 11851 DN 50 PN 25, AISI 316L, 3A with HNBR/EPDM seal

TD Tri-Clamp ISO 2852 DN 51 (2"), AISI 316L, 3A with HNBR/EPDM seal

TF Tri-Clamp ISO 2852 DN 76.1 (3"), AISI 316L, 3A with HNBR/EPDM seal

TK DRD 65 mm, PN 25, AISI 316L, 3A with HNBR/EPDM seal

TR Varivent type N for tubes DN 40 � DN 162, PN 40, AISI 316L, 

3A with HNBR/EPDM seal

80 Seal:

A FKM Viton

B EPDM

D Kalrez

E Chemraz

F NBR/3A: HNBR (FDA)

1 FKM Viton, degreased

2 FKM Viton, cleaned for oxygen service
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PMC71 (continued) 100 Additional option 1:

A not selected

E SIL2/IEC 61508 Declaration of conformity

T High temperature version

B Material test certificate for wetted parts, inspection certificate as per EN 10204 3.1 

acc. to specification 52005759

M Overvoltage protection

N HistoROM/M-DAT

S GL (German Lloyd)/ABS marine certificate

V Mounting on shut-off valve from above

2 Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate,

inspection certificate as per EN 10204 3.1

110 Additional option 2:

A not selected

E SIL2/IEC 61508 Declaration of conformity

T High temperature version

M Overvoltage protection

N HistoROM/M-DAT

S GL (German Lloyd)/ABS marine certificate

U Mounting bracket for wall/pipe, AISI 304

2 Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1

5 Helium leak test EN 1518 with test certificate,

inspection certificate as per EN 10204 3.1

PMC71 complete order code
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PMP71

→ For continuation of ordering information for PMP71, see the following page.

10 Approval:

A For non-hazardous areas

1 ATEX II 1/2 G EEx ia IIC T6

6 ATEX II 1/2 G EEx ia IIC T6, overspill protection WHG

2 ATEX II 1/2 D

4 ATEX II 1/3 D

8 ATEX II 1 GD EEx ia IIC T6

3 ATEX II 1/2 GD EEx ia IIC T6

5 ATEX II 2 G EEx d IIC T6

7 ATEX II 3 G EEx nA II T6

S FM IS, Class I, II, III Division 1, Groups A � G; NI Class I Division 2, Groups A � D; AEx ia

T FM XP, Class I Division 1, Groups A � D; AEx d

Q FM DIP, Class II, III Division 1, Groups E � G

R FM NI, Class I, Division 2, Groups A � D

U CSA IS, Class I, II, III Division 1, Groups A � G; Class I Division 2, Groups A � D, Ex ia

V CSA XP, Class I Division 1, Groups B � D; Ex d

W CSA Class II, III Division 1, Groups E � G (Dust Ex)

G NEPSI Ex d IIC T6

H NEPSI Ex ia IIC T6

I IECEx Zone 1 Ex ia IIC T6

K TIIS Ex ia IIC T6

L TIIS Ex d IIC T6

B Combined certificates: ATEX II 1/2 G EEx ia IIC T6 + II 2 G EEx d IIC T6

C Combined certificates: FM IS and XP Class I Division 1, Groups A � D

D Combined certificates: CSA IS and XP Class I Division 1, Groups A � D

E Combined certificates: FM/CSA IS and XP Class I Division 1, Groups A � D

20 Output; Operation:

A 4...20 mA HART, operation outside, LCD (→ see Fig. ➀, o)

B 4...20 mA HART, operation inside, LCD (→ see Fig. ➀, p)

C 4...20 mA HART, operation inside (→ see Fig. p)

M PROFIBUS PA, operation outside, LCD (→ see Fig. n, o)

N PROFIBUS PA, operation inside, LCD (→ see Fig. n, p)

O PROFIBUS PA, operation inside (→ see Fig. p)

P FOUNDATION Fieldbus, operation outside, LCD (→ see Fig. n, p)

Q FOUNDATION Fieldbus, operation inside, LCD (→ see Fig. n, p)

R FOUNDATION Fieldbus, operation inside (→ see Fig. p)

30 Housing; Cable entry; Protection:

A Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1.5

B Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

C Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

D Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug 

E Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

F Aluminium T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

1 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1.5 

2 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

3 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

4 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug 

5 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

6 AISI 316L T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

R AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Gland M 20x1.5 

S AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread G 1/2

T AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread 1/2 NPT 

U AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, M 12x1 PA plug 

V AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, 7/8" FF plug 
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PMP71 (continued)

→ For continuation of ordering information for PMP71, see the following page.

40 Sensor range; Sensor overload limit (= OPL):

Sensors for gauge pressure

Measurement limits: �100 % (�1 bar)...+100 % of sensor nominal range

Sensor nominal value (URL) OPL (Over pressure limit)

1C 100 mbar/10 kPa/1.5 psi g 4 bar/400 kPa/60 psi g

1E 250 mbar/25 kPa/3.75 psi g 4 bar/400 kPa/60 psi g

1F 400 mbar/40 kPa/6 psi g 6 bar/600 kPa/90 psi g

1H 1 bar/100 kPa/15 psi g 10 bar/1 MPa/150 psi g

1K 2 bar/200 kPa/30 psi g 20 bar/2 MPa/300 psi g

1M 4 bar/400 kPa/60 psi g 28 bar/2.8 MPa/420 psi g

1P 10 bar/1 MPa/150 psi g 40 bar/4 MPa/600 psi g

1S 40 bar/4 MPa/600 psi g 160 bar/16 MPa/2400 psi g

1U 100 bar/10 MPa/1500 psi g 400 bar/40 MPa/6000 psi g

1W 400 bar/40 MPa/6000 psi g 600 bar/60 MPa/9000 psi g

1X 700 bar/70 MPa/10500 psi g 1050 bar/105 MPa/15700 psi g

Sensors for absolute pressure

Sensor nominal value (URL) OPL (Over pressure limit)

2C 100 mbar/10 kPa/1.5 psi abs 4 bar/400 kPa/60 psi abs

2E 250 mbar/25 kPa/3.75 psi abs 4 bar/400 kPa/60 psi abs

2F 400 mbar/40 kPa/6 psi abs 6 bar/600 kPa/90 psi abs

2H 1 bar/100 kPa/15 psi abs 10 bar/1 MPa/150 psi abs

2K 2 bar/200 kPa/30 psi abs 20 bar/2 MPa/300 psi abs

2M 4 bar/400 kPa/60 psi abs 28 bar/2.8 MPa/420 psi abs

2P 10 bar/1 MPa/150 psi abs 40 bar/4 MPa/600 psi abs

2S 40 bar/4 MPa/600 psi abs 160 bar/16 MPa/2400 psi abs

2U 100 bar/10 MPa/1500 psi g 400 bar/40 MPa/6000 psi g

2W 400 bar/40 MPa/6000 psi g 600 bar/60 MPa/9000 psi g

2X 700 bar/70 MPa/10500 psi g 1050 bar/105 MPa/15700 psi g

50 Calibration; Unit:

1 Sensor range; mbar/bar

2 Sensor range; kPa/MPa

3 Sensor range; mmH2O/mH2O

4 Sensor range; inH2O/ftH2O

6 Sensor range; psi

B Customised; see additional specification

C Factory certificate 5-point; see additional specification

D DKD certificate; see additional specification

K Platinum; see additional specification

L Platinum and factory certificate 5-point; see additional specification

M Platinum and DKD certificate; see additional specification

60 Membrane material:

1 AISI 316L

2 Alloy C276

6 AISI 316L with Gold-Rhodium coating

70 Process connection; Material: 

Thread, internal diaphragm

GA Thread ISO 228 G 1/2 A EN 837, AISI 316L

GB Thread ISO 228 G 1/2 A EN 837, Alloy C

GE Thread ISO 228 G 1/2 A G 1/4 (female), AISI 316L

GF Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C

GH Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L

GJ Thread ISO 228 G 1/2 A hole 11.4 mm, Alloy C

RA Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L (CRN)

RB Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy C (CRN)

RD Thread ANSI 1/2 MNPT hole 11.4 mm, AISI 316L (CRN)

RE Thread ANSI 1/2 MNPT hole 11.4 mm, Alloy C (CRN)

RH Thread ANSI 1/2 FNPT, AISI 316L

RJ Thread ANSI 1/2 FNPT, Alloy C

GL Thread JIS B0202 G 1/2 (male), AISI 316L

RL Thread JIS B0203 R 1/2 (male), AISI 316L

For continuation "Process connection; Material", see next page.
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PMP71 (continued)

→ For continuation of ordering information for PMP71, see the following page.

70 Process connection; Material (continued):

Thread, internal diaphragm (continued)

GP Thread DIN 13 M 20x1.5 EN 837 hole 11.4 mm, AISI 316L

GQ Thread DIN 13 M 20x1.5 EN 837 hole 11.4 mm, Alloy C

Thread, flush-mounted diaphragm

1A Thread ISO 228 G 1/2 A, DIN 3852, AISI 316L

1B Thread ISO 228 G 1/2 A, DIN 3852, Alloy C

1D Thread ISO 228 G 1 A, AISI 316L

1E Thread ISO 228 G 1 A, Alloy C

1G Thread ISO 228 G 1 1/2 A, AISI 316L

1H Thread ISO 228 G 1 1/2 A, Alloy C

1K Thread ISO 228 G 2 A, AISI 316L

1L Thread ISO 228 G 2 A, Alloy C

2A Thread ANSI 1 MNPT, AISI 316L (CRN)

2B Thread ANSI 1 MNPT, Alloy C (CRN)

2D Thread ANSI 1 1/2 MNPT, AISI 316L (CRN)

2E Thread ANSI 1 1/2 MNPT, Alloy C (CRN)

2G Thread ANSI 2 MNPT, AISI 316L (CRN)

2H Thread ANSI 2 MNPT, Alloy C

1N Thread DIN 16288 M 20x1.5, AISI 316L

1P Thread DIN 16288 M 20x1.5, Alloy C

1R Thread DIN 13 M 44x1.25, AISI 316L

1S Thread DIN 13 M 44x1.25, Alloy C

EN/DIN flanges, flush-mounted diaphragm 

CN DN 25 PN 10-40 B1, AISI 316L 

CP DN 32 PN 10-40 B1, AISI 316L 

CQ DN 40 PN 10-40 B1, AISI 316L 

B3 DN 50 PN 10-40 B1, AISI 316L 

B4 DN 80 PN 10-40 B1, AISI 316L 

ANSI flanges, flush-mounted diaphragm

AN 1" 300 lbs RF, AISI 316/316L (CRN)

AE 1 1/2" 150 lbs RF, AISI 316/316L (CRN)

AQ 1 1/2" 300 lbs RF, AISI 316/316L (CRN)

AF 2" 150 lbs RF, AISI 316/316L (CRN)

AR 2" 300 lbs RF, AISI 316/316L (CRN)

AG 3" 150 lbs RF, AISI 316/316L (CRN)

AS 3" 300 lbs RF, AISI 316/316L (CRN)

AH 4" 150 lbs RF, AISI 316/316L (CRN)

AT 4" 300 lbs RF, AISI 316/316L (CRN)

JIS flanges, flush-mounted diaphragm

KA 20K 25A RF, AISI 316L

KF 10K 50A RF, AISI 316L

KL 10K 80A RF, AISI 316L

KH 10K 100A RF, AISI 316L

Other

UR Ovalflange adapter 1/4-18 NPT, mounting: 7/16-20 UNF, AISI 316L

U1 Prepared for diaphragm seal mount, AISI 316L

90 Fill fluid:

A Silicone oil fill

F Inert oil fill

K Inert oil fill, degreased

N Inert oil fill, cleaned for oxygen services
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PMP71 (continued) 100 Additional option 1:

A not selected

E SIL2/IEC 61508 Declaration of conformity

B Material test certificate for wetted parts, inspection certificate as per 

EN 10204 3.1 acc. to specification 52005759

C NACE MR0175 (wetted parts)

D Material test certificate for wetted parts as per EN 10204 3.1 and NACE 

MR0175 material, inspection certificate as per EN 10204 acc. to specification 

52010806

M Overvoltage protection

N HistoROM/M-DAT

S GL (German Lloyd)/ABS marine certificate

2 Test report acc. to EN10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1

110 Additional option 2:

A not selected

E SIL2/IEC 61508 Declaration of conformity

M Overvoltage protection

N HistoROM/M-DAT

S GL (German Lloyd)/ABS marine certificate

U Mounting bracket for wall/pipe, AISI 304

2 Test report acc. to EN10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate, inspection certificate as per EN 10204 

3.1

5 Helium leak test EN 1528 with test certificate, inspection certificate as 

per EN 10204 3.1
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PMP75

→ For continuation of ordering information for PMP75, see the following page.

10 Approval:

A For non-hazardous areas

1 ATEX II 1/2 G EEx ia IIC T6

6 ATEX II 1/2 G EEx ia IIC T6, overspill protection WHG

2 ATEX II 1/2 D

4 ATEX II 1/3 D

8 ATEX II 1 GD EEx ia IIC T6

3 ATEX II 1/2 GD EEx ia IIC T6

5 ATEX II 2 G EEx d IIC T6

7 ATEX II 3 G EEx nA II T6

S FM IS, Class I, II, III Division 1, Groups A � G; NI Class I Division 2, Groups A � D; AEx ia

T FM XP, Class I Division 1, Groups A � D; AEx d

Q FM DIP, Class II, III Division 1, Groups E � G

R FM NI, Class I, Division 2, Groups A � D

U CSA IS, Class I, II, III Division 1, Groups A � G; Class I Division 2, Groups A � D, Ex ia

V CSA XP, Class I Division 1, Groups B � D; Ex d

W CSA Class II, III Division 1, Groups E � G (Dust Ex)

G NEPSI Ex d IIC T6

H NEPSI Ex ia IIC T6

I IECEx Zone 1Ex ia IIC T6

K TIIS Ex ia IIC T6

L TIIS Ex d IIC T6

B Combined certificates: ATEX II 1/2 G EEx ia IIC T6 + II 2 G EEx d IIC T6

C Combined certificates: FM IS and XP Class I Division 1, Groups A � D

D Combined certificates: CSA IS and XP Class I Division 1, Groups A � D

E Combined certificates: FM/CSA IS and XP Class I Division 1, Groups A � D

20 Output; Operation:

A 4...20 mA HART, operation outside, LCD (→ see Fig. ➀, o)

B 4...20 mA HART, operation inside, LCD (→ see Fig. ➀, p)

C 4...20 mA HART, operation inside (→ see Fig. p)

M PROFIBUS PA, operation outside, LCD (→ see Fig. n, o)

N PROFIBUS PA, operation inside, LCD (→ see Fig. n, p)

O PROFIBUS PA, operation inside (→ see Fig. p)

P FOUNDATION Fieldbus, operation outside, LCD (→ see Fig. n, p)

Q FOUNDATION Fieldbus, operation inside, LCD (→ see Fig. n, p)

R FOUNDATION Fieldbus, operation inside (→ see Fig. p)

30 Housing; Cable entry; Protection:

A Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1.5

B Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

C Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

D Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug, 

E Aluminium T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

F Aluminium T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

1 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Gland M 20x1.5 

2 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread G 1/2

3 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, Thread 1/2 NPT 

4 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, M 12x1 PA plug 

5 AISI 316L T14 housing, optional display on the side, IP 66/67/NEMA 6P, 7/8" FF plug 

6 AISI 316L T14 housing, optional display on the side, IP 65/NEMA 4X, Hand 7D plug 90°

R AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Gland M 20x1.5 

S AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread G 1/2

T AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, Thread 1/2 NPT 

U AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, M 12x1 PA plug 

V AISI 316L T17 housing, optional display on the side, IP 66/68/NEMA 6P, 7/8" FF plug 

➀
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PMP75 (continued)

→ For continuation of ordering information for PMP75, see the following page.

40 Sensor range; Sensor overload (= OPL):

Sensors for gauge pressure

Measurement limits: �100 % (�1 bar)...+100 % of sensor nominal range

Sensor nominal value (URL) OPL (Over pressure limit)

1F 400 mbar/40 kPa/6 psi g 6 bar/600 kPa/90 psi g

1H 1 bar/100 kPa/15 psi g 10 bar/1 MPa/150 psi g

1K 2 bar/200 kPa/30 psi g 20 bar/2 MPa/300 psi g

1M 4 bar/400 kPa/60 psi g 28 bar/2.8 MPa/420 psi g

1P 10 bar/1 MPa/150 psi g 40 bar/4 MPa/600 psi g

1S 40 bar/4 MPa/600 psi g 160 bar/16 MPa/2400 psi g

1U 100 bar/10 MPa/1500 psi g 400 bar/40 MPa/6000 psi g

1W 400 bar/40 MPa/6000 psi g 600 bar/60 MPa/9000 psi g

1X 700 bar/70 MPa/10500 psi g 1050 bar/105 MPa/15700 psi g

Sensors for absolute pressure

Sensor nominal value (URL) OPL (Over pressure limit)

2F 400 mbar/40 kPa/6 psi abs 6 bar/600 kPa/90 psi abs

2H 1 bar/100 kPa/15 psi abs 10 bar/1 MPa/150 psi abs

2K 2 bar/200 kPa/30 psi abs 20 bar/2 MPa/300 psi abs

2M 4 bar/400 kPa/60 psi abs 28 bar/2.8 MPa/420 psi abs

2P 10 bar/1 MPa/150 psi abs 40 bar/4 MPa/600 psi abs

2S 40 bar/4 MPa/600 psi abs 160 bar/16 MPa/2400 psi abs

2U 100 bar/10 MPa/1500 psi abs 400 bar/40 MPa/6000 psi abs

2W 400 bar/40 MPa/6000 psi abs 600 bar/60 MPa/9000 psi abs

2X 700 bar/70 MPa/10500 psi abs 1050 bar/105 MPa/15700 psi abs

50 Calibration; Unit:

1 Sensor range; mbar/bar

2 Sensor range; kPa/MPa

3 Sensor range; mmH2O/mH2O

4 Sensor range; inH2O/ftH2O

6 Sensor range; psi

B Customised; see additional specification

C Factory certificate 5-point; see additional specification

D DKD calibration: see additional specification

60 Membrane material:

1 AISI 316L

2 Alloy C276

3 Monel

5 Tantal

6 AISI 316L with Gold-Rhodium coating

7 AISI 316L with 0.09 mm PTFE foil (not for vacuum applications)

8 AISI 316L with 0.25 mm PTFE foil (not for vacuum applications, only for non-hazardous areas)

70 Process connection, Material: 

Thread, flush-mounted diaphragm

1D Thread ISO 228 G 1 A, AISI 316L

1E Thread ISO 228 G 1 A, Alloy C

1G Thread ISO 228 G 1 1/2 A, AISI 316L

1H Thread ISO 228 G 1 1/2 A, Alloy C

 1K Thread ISO 228 G 2 A, AISI 316L

1L Thread ISO 228 G 2 A, Alloy C

2A Thread ANSI 1 MNPT, AISI 316L

2D Thread ANSI 1 1/2 MNPT, AISI 316L

2G Thread ANSI 2 MNPT, AISI 316L

Clamp connections

TB Tri-Clamp, ISO 2852 DN 25 (1"), DIN 32676 DN 25, AISI 316L

TC Tri-Clamp, ISO 2852 DN 38 (1 1/2"), DIN 32676 DN 40, AISI 316L

TD Tri-Clamp, ISO 2852 DN 40 � DN 51 (2")/DN 50, AISI 316L

TF Tri-Clamp, ISO 2852 DN 70 � DN 76.1 (3"), AISI 316L
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PMP75 (continued)

→ For continuation of ordering information for PMP75, see the following page.

70 Process connection; Material (continued):

Pipe diaphragm seal, Clamp

SB Tri-Clamp, ISO 2852 DN 25 (1"), AISI 316L

SC Tri-Clamp, ISO 2852 DN 38 (1 1/2"), AISI 316L, 3.1 + 

Pressure test acc. to PED Cat.II

SD Tri-Clamp, ISO 2852 DN 51 (2"), AISI 316L, 3.1 + Pressure test acc. to PED Cat.II

Hygienic connections

TR Varivent type N for pipes DN 40 � DN 162, PN 40, AISI 316L

TK DRD 65 mm, PN 25, AISI 316L

MR DIN 11851 DN 50 PN 25, AISI 316L

MS DIN 11851 DN 65 PN 25, AISI 316L

MT DIN 11851 DN 80 PN 25, AISI 316L

M3 DIN 11851 DN 50 PN 25 thread, AISI 316L

M4 DIN 11851 DN 65 PN 25 thread, AISI 316L

M5 DIN 11851 DN 80 PN 25 thread, AISI 316L

TG SMS 1" PN 25, AISI 316L

TH SMS 1 1/2" PN 25, AISI 316L

TI SMS 2" PN 25, AISI 316L

TL APV-RJT 1" PN 40, AISI 316L

TM APV-RJT 1 1/2" PN 40, AISI 316L

TN APV-RJT 2" PN 40, AISI 316L

TP APV-ISS 1" PN 40, AISI 316L

TQ APV-ISS 1 1/2" PN 40, AISI 316L

TS APV-ISS 2" PN 40, AISI 316L

TK DRD 65 mm PN 25, AISI 316L

TR Varivent Type N for pipes DN 40 � DN 162 PN 40, AISI 316L

EN/DIN flanges, flush-mounted diaphragm 

CN DN 25 PN 10-40 B1, AISI 316L 

DN DN 25 PN 63-160 E, AISI 316L 

EN DN 25 PN 250 E, AISI 316L 

E1 DN 25 PN 400 E, AISI 316L 

CP DN 32 PN 10-40 B1, AISI 316L 

CQ DN 40 PN 10-40 B1, AISI 316L 

B3 DN 50 PN 10-40 B1, AISI 316L 

C3 DN 50 PN 63 B2, AISI 316L 2

EF DN 50 PN 100-160 E, AISI 316L 

ER DN 50 PN 250 E, AISI 316L 

E3 DN 50 PN 400 E, AISI 316L 

B4 DN 80 PN 10-40 B1, AISI 316L 

C4 DN 80 PN 100 B2, AISI 316L 

C5 DN 100 PN 100 B2, AISI 316L 

EN/DIN flanges with extended diaphragm seal, flush-mounted diaphragm

D3 DN 50 PN 10-40 B1, Tubus 50 mm/100 mm/200 mm, AISI 316L 

D4 DN 80 PN 10-40 B1, Tubus 50 mm/100 mm/200 mm, AISI 316L 

ANSI flanges, flush-mounted diaphragm

AC 1" 150 lbs RF, AISI 316/316L (CRN)

AN 1" 300 lbs RF, AISI 316/316L (CRN)

HC 1" 400/600 lbs RF, AISI 316/316L (CRN)

HN 1" 900/1500 lbs RF, AISI 316/316L (CRN)

H0 1" 2500 lbs RF, AISI 316/316L (CRN)

AE 1 1/2" 150 lbs RF, AISI 316/316L (CRN)

AQ 1 1/2" 300 lbs RF, AISI 316/316L (CRN)

AF 2" 150 lbs RF, AISI 316/316L (CRN)

AR 2" 300 lbs RF, AISI 316/316L (CRN)

HF 2" 400/600 lbs RF, AISI 316/316L (CRN)

HR 2" 900/1500 lbs RF, AISI 316/316L (CRN)

H3 2" 2500 lbs RF, AISI 316/316L (CRN)

AG 3" 150 lbs RF, AISI 316/316L (CRN)

AS 3" 300 lbs RF, AISI 316/316L (CRN)

AH 4" 150 lbs RF, AISI 316/316L (CRN)

AT 4" 300 lbs RF, AISI 316/316L (CRN)
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PMP75 (continued) 70 Process connection; Material (continued):

ANSI flanges with extended diaphragm seal

J3 2" 150 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L

J4 3" 150 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L

J7 3" 300 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L

J5 4" 150 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L

J8 4" 300 lbs RF, Tubus 2"/4"/6"/8", AISI 316/316L

JIS flanges, flush-mounted diaphragm

KA 10K 25A RF, AISI 316L

KF 10K 50A RF, AISI 316L

KL 10K 80A RF, AISI 316L

KH 10K 100A RF, AISI 316L

Other

UA Separator ISO 228 G 1/2 A PN 160, EN 837, welded, AISI 316L

UB Separator ANSI 1/2 MNPT, PN 160, welded, AISI 316L

UC Separator ISO 228 G 1/2 B PN 400, EN 837, screwed, AISI 316L

UD Separator ANSI 1/2 MNPT PN 400, screwed, AISI 316L

UG 1/2 NPT Off line thread, bolted, AISI 316L

UH 1 NPT Off line thread, bolted, AISI 316L

90 Fill fluid:

A Silicone oil

D Vegetable oil

F Inert oil

G High temperature oil and extension 100 mm

H Silicone oil and extension 100 mm

N Inert oil, cleaned for oxygen services

1 ... m capillary, silicone oil

2 ... ft capillary, silicone oil

3 ... m capillary, high temperature oil

4 ... ft capillary, high temperature oil

5 ... m capillary, vegetable oil

4 ... ft capillary, vegetable oil

100 Additional option 1:

A not selected

E SIL2/IEC 61508 Declaration of conformity

B Material test certificate for wetted parts, inspection certificate as per EN 

10204 3.1 acc. to specification 52005759

C NACE MR0175 (wetted parts)

D Material test certificate for wetted parts, inspection certificate as per EN 

10204 3.1 and NACE MR0175 material, inspection certificate as per 

EN 10204 acc. to specification 52010806

M Overvoltage protection

N HistoROM/M-DAT

S GL (German Lloyd)/ABS marine certificate

2 Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1

110 Additional option 2:

A not selected

E SIL2/IEC 61508 Declaration of conformity

M Overvoltage protection

N HistoROM/M-DAT

B EN10204-3.1 material, Ra < 0.4 µm/15.75 µin (180 grit), 

electropolished, (wetted) inspection certificate (in conjunction with 

process connection versions "TC", "TD" and "TR")

S GL (German Lloyd)/ABS marine certificate

U Mounting bracket for wall/pipe, AISI 304

2 Test report acc. to EN 10204 2.2

3 Routine test with certificate, inspection certificate as per EN 10204 3.1

4 Overpressure test with certificate, 

inspection certificate as per EN 10204 3.1
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Documentation

Innovation � For process pressure, differential pressure, flow and level measurement: IN001P/00/en

Field of Activities � Pressure measurement, Powerful instruments for process pressure, differential pressure, level and flow: 

FA004P/00/en

Technical Information � Deltabar S: TI382P/00/en

� EMC test basic principles TI241F/00/en

Operating Instructions 4...20 mA HART:

� Cerabar S: BA271P/00/de

� Description of device functions Cerabar S/Deltabar S, Pressure and Differential pressure transmitters: 

BA274P/00/en

PROFIBUS PA:

� Cerabar S: BA295P/00/de

� Description of device functions Cerabar S/Deltabar S, Pressure and Differential pressure transmitters: 

BA296P/00/en

FOUNDATION Fieldbus:

� Cerabar S: BA302P/00/de

� Description of device functions Cerabar S/Deltabar S, Pressure and Differential pressure transmitters: 

BA303P/00/en

Manual for Functional Safety 

(SIL)

� Cerabar S (4...20 mA): SD190P/00/en

Safety Instructions
Certificate/Type of 

Protection

Device Electronic insert Documentation

ATEX II 1 G EEx ia IIC T6 PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA244P

ATEX II 1/2 D PMP71, PMP72, 

PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� XA246P

� XA289P

ATEX II 1/2 D EEx ia IIC T6 PMC71 � 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� XA247P

� XA290P

ATEX II 1/3 D PMP71, PMP72, 

PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� XA248P

� XA291P

ATEX II 2 G EEx d IIC T6 PMP71, PMP72, 

PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA249P

ATEX II 2 G EEx d[ia] IIC T6 PMC71 � 4...20 mA HART, 

PROFIBUS PA., 

FOUNDATION Fieldbus

� XA250P

ATEX II 3 G EEx nA II T6 PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA251P

ATEX II 1/2 GD

EEx ia IIC T6

PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA253P

ATEX II 1 GD EEx ia IIC T6 PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA276P

ATEX II 1/2 G EEx ia IIC T6 

+ ATEX II 2 G EEx d IIC T6

PMP71, PMP75 � 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XA252P
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Installation/

Control Drawings

Overspill protection � WHG: ZE260P/00/de

Certificate/Type of 

Protection

Device Electronic insert Documentation

IECEx Zone 1 Ex ia IIC T6 PMC71, PMP71, 

PMP75

� 4...20 mA HART � XB005P

Certificate/Type of 

Protection

Device Electronic insert Documentation

NEPSI Ex ia IIC T6 PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XC003P

NEPSI Ex d IIC T6 PMP71, PMP72, 

PMP75

� 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XC005P

NEPSI Ex d[ia] IIC T6 PMC71 � 4...20 mA HART, 

PROFIBUS PA, 

FOUNDATION Fieldbus

� XC005P

Certificate/Type of 

Protection

Device Electronic insert Documentation

FM IS Class I, II, III,

Division 1, Groups A � G; 

NI, Class I Division 2, 

Groups A � D; AEx ia

PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� ZD147P

� ZD188P

CSA IS Class I, II, III, 

Division 1, Groups A � G; 

Class I Division 2, 

Groups A � G

PMC71, PMP71, 

PMP72, PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� ZD148P

� ZD189P

FM IS + XP Class I, 

Division 1, Groups A � D

PMP71, PMP72, 

PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� ZD187P

� ZD190P

CSA IS + XP Class I, 

Division 1, Groups A � D

PMP71, PMP72, 

PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� ZD154P

� ZD191P

FM/CSA IS + XP Class I, 

Division 1, Groups A � D

PMP71, PMP72, 

PMP75

� 4...20 mA HART

� PROFIBUS PA, 

FOUNDATION Fieldbus

� ZD154P + ZD187P

� ZD190P + ZD191P
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GmbH+Co. KG

Instruments International

Colmarer Str. 6

79576 Weil am Rhein

Deutschland

Tel. +49 76 21 9 75 02

Fax +49 76 21 9 75 34 5

www.endress.com

info@ii.endress.com

TI383P/00/en/03.06

CCS/FM+SGML 6.0
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Software version 02.10
Hardware version 02.00

Operating Instructions

Cerabar S PMC71, PMP71, PMP75
Pressure transmitter

6
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Overview documentation Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART

2 Endress+Hauser

Overview documentation

Device Documentation Content Remarks

Cerabar S 4...20 mA HART Technical Information TI383P Technical data – The documentation is located on the ToF Tool 
CD. The CD is enclosed with every device 
ordered with the "HistoROM/M-DAT" 
option. The "HistoROM/M-DAT" option is 
selected in the order code via feature 100 
Additional option 1" or 110 "Additional 
option  2", version "N".

– The documentation is also available via the 
Internet. → See: www.endress.com → 
Download

Operating Instructions BA271P – Identification
– Installation
– Wiring
– Operation
– Commissioning, Description of 

Quick Setup menus
– Maintenance
– Trouble-shooting and spare parts
– Appendix: Illustration of menu

– The documentation is supplied with the 
device.

– The documentation is also available via the 
Internet. → See: www.endress.com → 
Download

Operating Instructions BA274P – Examples of configuration for 
pressure and level measurement

– Description of parameters
– Trouble-shooting
– Appendix: Illustration of menu

– The documentation is located on the ToF Tool 
CD. The CD is enclosed with every device 
ordered with the "HistoROM/M-DAT" 
option. The "HistoROM/M-DAT" option is 
selected in the order code via feature 100 
Additional option 1" or 110 "Additional 
option  2", version "N".

– The documentation is also available via the 
Internet. → See: www.endress.com → 
Download

Brief Operating Instructions KA218P – Wiring
– Operation without on-site 

display
– Description of Quick Setup menus
– Operation HistoROM®/M-DAT

– The documentation is supplied with the 
device. See cover of the terminal 
compartment.

Functional Safety Manual SD190P – Safety function with Cerabar S
– Behaviour in operation and failure
– Commissioning and iterative tests
– Settings
– Technical safety characteristic 

quantities
– Management Summary

– The documentation is supplied with the 
devices showing version "E" in feature 100 
"Additional options 1" or in feature 110 
"Additional options 2". 
→ See also Technical Information TI383P, 
chapter "Ordering information".
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1 Safety instructions

1.1 Designated use
The Cerabar S is a pressure transmitter for measuring pressure and level.

The manufacturer accepts no liability for damages resulting from incorrect use or use other than that 
designated.

1.2 Installation, commissioning and operation
The device has been designed to operate safely in accordance with current technical, safety and EU 
standards. If installed incorrectly or used for applications for which it is not intended, however, it is 
possible that application-related dangers may arise, e.g. product overflow due to incorrect 
installation or calibration. For this reason, the instrument must be installed, connected, operated 
and maintained according to the instructions in this manual: personnel must be authorised and 
suitably qualified. The manual must have been read and understood, and the instructions followed. 
Modifications and repairs to the device are permissible only when they are expressly approved in 
the manual. Pay particular attention to the technical data on the nameplate.

1.3 Operational safety

1.3.1 Hazardous areas (optional)
Devices for use in hazardous areas are fitted with an additional nameplate (→ see Page 6). If the 
device is to be installed in an explosion hazardous area, then the specifications in the certificate as 
well as all national and local regulations must be observed. A separate Ex documentation is enclosed 
with the device and is an integral part of this documentation. The installation regulations, 
connection values and Safety Instructions listed in this document must be observed. The 
documentation number of the related Safety Instructions is also indicated on the additional 
nameplate.

• Ensure that all personnel are suitably qualified.

1.3.2 Functional Safety SIL 2 (optional)
If using devices for SIL 2 applications, the separate manual on functional safety (SD190P) must be 
observed thoroughly.
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1.4 Notes on safety conventions and icons
In order to highlight safety-relevant or alternative operating procedures in the manual, the following 
conventions have been used, each indicated by a corresponding icon in the margin.

Symbol Meaning

#
Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to 
personal injury, a safety hazard or destruction of the instrument.

"
Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to 
personal injury or incorrect functioning of the instrument.

!
Note!
A note highlights actions or procedures which, if not performed correctly, may indirectly 
affect operation or may lead to an instrument response which is not planned. 

0
Device certified for use in explosion hazardous area
If the device has this symbol embossed on its nameplate, it can be installed in an explosion 
hazardous area or a non-explosion hazardous area, according to the approval.

-
Explosion hazardous area
Symbol used in drawings to indicate explosion hazardous areas.

– Devices used in hazardous areas must possess an appropriate type of protection.

.  
Safe area (non-explosion hazardous area)
Symbol used in drawings to indicate, if necessary, non-explosion hazardous areas.

– Devices used in hazardous areas must possess an appropriate type of protection. Lines 
used in hazardous areas must meet the necessary safety-related characteristic quantities.

% Direct voltage
A terminal to which or from which a direct current or voltage may be applied or supplied.

&
Alternating voltage
A terminal to which or from which an alternating (sine-wave) current or voltage may be 
applied or supplied.

)
Grounded terminal
A grounded terminal, which as far as the operator is concerned, is already grounded by 
means of an earth grounding system.

*
Protective grounding (earth) terminal
A terminal which must be connected to earth ground prior to making any other connection 
to the equipment.

+
Equipotential connection (earth bonding)
A connection made to the plant grounding system which may be of type e.g. neutral star or 
equipotential line according to national or company practice.
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2 Identification

2.1 Device designation

2.1.1 Nameplate

! Note! 
• The MWP (maximum working pressure) is specified on the nameplate. This value refers to a 

reference temperature of 20°C (68°F) or 100°F for ANSI flanges. 
• The pressure values permitted at higher temperatures can be found in the following standards:

– EN 1092-1: 2001 Tab. 18 1

– ASME B 16.5a – 1998 Tab. 2-2.2 F316
– ASME B 16.5a – 1998 Tab. 2.3.8 N10276
– JIS B 2220

• The test pressure corresponds to the over pressure limit (OPL) of the device = MWP x 1.5 2.
• The Pressure Equipment Directive (EC Directive 97/23/EC) uses the abbreviation "PS". The 

abbreviation "PS" corresponds to the MWP (maximum working pressure) of the measuring 
device.

Aluminium and stainless steel housing (T14)

P01-PMx7xxxx-18-xx-xx-xx-001

Fig. 1: Nameplate for Cerabar S

1 Order code
See the specifications on the order confirmation for the meanings of the individual letters and digits.

2 Serial number
3 Degree of protection
4 MWP (Maximum working pressure)
5 Symbol: Note: pay particular attention to the data in the "Technical Information"!
6 Minimum/maximum span
7 Nominal measuring range
8 Electronic version (output signal)
9 Supply voltage
10 Wetted materials
11 ID number of notified body with regard to Pressure Equipment Directive (optional)
12 ID number of notified body with regard to ATEX (optional)
13 GL-symbol for GL marine certificate (optional)
14 SIL-symbol for devices with SIL2/IEC 61508 Declaration of conformity (optional)
15 Layout identification of the nameplate

1) With regard to its stability-temperature property, the material 1.4435 is identical to 1.4404 which is grouped under 
13EO in EN 1092-1 Tab. 18. The chemical composition of the two materials can be identical.

2) The equation does not apply for PMP71 and PMP75 with a 100 bar measuring cell.
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Devices for use in hazardous areas are fitted with an additional nameplate.

P01-xMD7xxxx-18-xx-xx-xx-002

Fig. 2: Additional nameplate for devices for hazardous areas

1 EC type examination certificate number
2 Type of protection e.g. II 1/2 G EEx ia IIC T4/T6
3 Electrical data
4 Safety Instructions number e.g. XA235P
5 Safety Instructions index e.g. A
6 Device manufacture data

Devices suitable for oxygen applications are fitted with an additional nameplate.

P01-xxxxxxxx-18-xx-xx-xx-000

Fig. 3: Additional nameplate for devices suitable for oxygen applications

1 Maximum pressure for oxygen applications
2 Maximum temperature for oxygen applications
3 Layout identification of the nameplate

Dat.:

3

65

1
2

4

Pmax
Tmax

for oxygen service
Bei Sauerstoffeinsatz/

31
2
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Stainless steel housing (T17)

P01-PMx7xxxx-18-xx-xx-xx-003

Fig. 4: Nameplate for Cerabar S

1 Order code
See the specifications on the order confirmation for the meanings of the individual letters and digits.

2 Serial number
3 MWP (Maximum working pressure)
4 Symbol: Note: pay particular attention to the data in the "Technical Information"!
5 Minimum/Maximum span
6 Nominal measuring range
7 Electronic version (output signal)
8 Supply voltage
9 Wetted materials
10 Degree of protection

Optional:
11 ID number of notified body with regard to Pressure Equipment Directive
12 ID number of notified body with regard to ATEX
13 3A-symbol
14 CSA-symbol
15 FM-symbol
16 SIL-symbol for devices with SIL2/IEC 61508 Declaration of conformity
17 GL-symbol for GL marine certificate
18 Ex-symbol
19 EC type examination certificate
20 Type of protection e.g. II 1/2 G EEx ia IIC T4/T6
21 Approval number for WHG overspill protection
22 Temperature operating range for devices for use in hazardous areas
23 Electrical data for devices for use in hazardous areas
24 Safety Instructions number e.g. XA283P
25 Safety Instructions index e.g. A
26 Device manufacture data
27 Maximum temperature for devices suitable for oxygen applications
28 Maximum pressure for devices suitable for oxygen applications

15
PmaxTmax

Bei Sauerstoffeinsatz/for oxygen service:

Cerabar S

Made in Germany, D-79689 Maulburg

Order Code:

Ser.-No.:
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2.2 Scope of delivery
The scope of delivery comprises:
• Cerabar S pressure transmitter
• For devices with the "HistoROM/M-DAT" option:

CD-ROM with ToF Tool operating program and documentation
• Optional accessories

Documentation supplied:
• Operating Instructions BA271P (this document)
• Brief Operating Instructions KA218P
• Final inspection report
• Optional: factory calibration form and/or Safety Manual SD190P
• Devices which are suitable for use in hazardous areas: 

additional documentation such as Safety Instructions, Control or Installation Drawings

Additional documentation available with devices with the "HistoROM/M-DAT" option:
• Technical Information TI383P

2.3 CE mark, declaration of conformity
The device is designed to meet state-of-the-art safety requirements, has been tested and left the 
factory in a condition in which it is safe to operate. The device complies with the applicable 
standards and regulations as listed in the EC declaration of conformity and thus complies with the 
statutory requirements of the EC Directives. Endress+Hauser confirms the successful testing of the 
device by affixing to it the CE mark.

2.4 Registered trademarks

KALREZ, VITON, TEFLON
Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP
Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART
Registered trademark of the HART Communication Foundation, Austin, USA.
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3 Installation

3.1 Incoming acceptance and storage

3.1.1 Incoming acceptance
• Check the packaging and the contents for damage.
• Check the shipment, make sure nothing is missing and that the scope of supply matches your 

order.

3.1.2 Storage
The device must be stored in a dry, clean area and protected against damage from impact 
(EN 837-2).

Storage temperature range:
• –40...+100°C (–40...+212°F)
• On-site display: –40...+85°C (–40...+185°F)

3.2 Installation conditions

3.2.1  Dimensions
→ For dimensions, please refer to the Technical Information for Cerabar S TI383P, "Mechanical 
construction" section. See Page 2, "Overview documentation".

3.3 Installation instructions

! Note! 
• Due to the orientation of the Cerabar S, there may be a shift in the measured value, i.e. when the 

container is empty, the measured value does not display zero. You may correct this zero point 
shift either directly on the device using the F-key or by remote operation. → See Page 27, Section 
5.5.2 "Function of the operating elements – on-site display not connected" or Page 45, Section 
6.3 "Position adjustment".

• For PMP75, please refer to Section 3.3.2 "Installation instructions for devices with diaphragm 
seals – PMP75", Page 13.

• To ensure optimal readability of the on-site display, it is possible to rotate the housing up to 380°. 
→ See Page 17, Section 3.3.5 "Rotating the housing".

• Endress+Hauser offers a mounting bracket for installing on pipes or walls. → See Page 15, Section 
3.3.4 "Wall and pipe mounting".

3.3.1 Installation instructions for devices without diaphragm seals – 
PMP71, PMC71

! Note! 
• Cerabar S without diaphragm seal are mounted as per the norms for a manometer 

(DIN EN 839-2). We recommend the use of shut-off devices and siphons. The orientation 
depends on the measuring application.

• Do not clean or touch diaphragm seals with hard or pointed objects.
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Pressure measurement in gases

P01-PMx7xxxx-11-xx-xx-xx-001

Fig. 5: Measuring arrangement for pressure measurement in gases

1 Cerabar S
2 Shut-off device

• Mount Cerabar S with shut-off device above the tapping point so that the condensate can flow 
into the process.

Pressure measurement in steams

P01-PMx7xxxx-11-xx-xx-xx-002

Fig. 6: Measuring arrangement for pressure measurement in steams

1 Cerabar S
2 Shut-off device
3 U-shaped siphon
4 Circular siphon

• Mount Cerabar S with siphon below the tapping point.
The siphon reduces the temperature to almost ambient temperature. 

• Fill the siphon with fill fluid before commissioning.

➀

➁

➂ ➀

➁

➃➀

➁
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Pressure measurement in liquids

P01-PMx7xxxx-11-xx-xx-xx-003

Fig. 7: Measuring arrangement for pressure measurement in liquids

1 Cerabar S
2 Shut-off device

• Mount Cerabar S with shut-off device below or at the same level as the tapping point.

Level measurement

P01-PMP75xxx-11-xx-xx-xx-000

Fig. 8: Measuring arrangement for level

• Mount Cerabar S below the lowest measuring point.
• Do not mount the device at the following positions:

In the fill flow, in the tank outlet or at a point in the container which could be affected by pressure 
pulses from the agitator.

• The calibration and functional test can be carried out more easily if you mount the device after a 
shut-off device.

PVDF adapter

! Note! 
For instruments with PVDF adapter, a maximum torque of 7 Nm is permitted. The thread 
connection may become loose at high temperatures and pressures. This means that the integrity of 
the thread must be checked regularly and may need to be tightened using the torque given above. 
Teflon tape is recommended for sealing with the 1/2 NPT thread.

➀

➁
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3.3.2 Installation instructions for devices with diaphragm seals – 
PMP75

! Note! 
• The Cerabar S with diaphragm seal is screwed in, flanged or clamped, depending on the type of 

diaphragm seal.
• The diaphragm seal and the pressure sensor together form a closed an calibrated system which is 

filled with filling fluid through a hole in the upper part. This hole is sealed and not to be opened.
• Do not clean or touch diaphragm seals with hard or pointed objects. 
• Do not remove membrane protection until shortly before installation.
• When using a mounting bracket, sufficient strain relief must be ensured for the capillaries in order 

to prevent the capillary bending down (bending radius ≥ 100 mm).
• Please note that the hydrostatic pressure of the liquid columns in the capillaries can cause zero 

point shift. The zero point shift can be corrected. → See also Page 45, Section 6.3 "Position 
adjustment".

• Please note the application limits of the diaphragm seal filling oil as detailed in the Technical 
Information for Cerabar S TI383P, Section "Planning instructions for diaphragm seal systems". → 
See also Page 2, "Overview documentation".

In order to obtain more precise measurement results and to avoid a defect in the device, mount the 
capillaries as follows:
• vibration-free (in order to avoid additional pressure fluctuations)
• not in the vicinity of heating or cooling lines
• insulate in the event of colder or warmer ambient conditions
• with a bending radius of ≥100 mm.

Vacuum application

For applications under vacuum, Endress+Hauser recommends mounting the pressure transmitter 
underneath the diaphragm seal. A vacuum load of the diaphragm seal caused by the presence of 
filling oil in the capillaries is hereby prevented. 

When the pressure transmitter is mounted above the diaphragm seal, the maximum height 
difference H1 in accordance with the illustration below on the left must not be exceeded. The 
maximum height difference is dependent on the density of the filling oil and the smallest ever 
pressure that is permitted to occur at the diaphragm seal (empty container), see illustration below, 
on the right. 

P01-PMx7xxxx-11-xx-xx-xx-008

Fig. 9: Installation above the diaphragm 
seal

P01-PMx7xxxx-05-xx-xx-xx-011

Fig. 10: Diagram of maximum installation height above the 
diaphragm seal for vacuum applications dependent on 
the pressure at the diaphragm seal 
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Mounting with temperature separator

P01-PMx7xxxx-11-xx-xx-xx-005

Endress+Hauser recommends the use of temperature separators in the event of constant extreme 
fluid temperatures which lead to the maximum permissible electronics temperature of +85°C 
(+185°F) being exceeded.
The additional installation height also brings about a zero point shift of approx. 21 mbar due to the 
hydrostatic columns in the temperature separator. You can correct this zero point shift. → See also 
Page 45, Section 6.3 "Position adjustment".

3.3.3 Seal for flange mounting

P01-FMD7xxxx-11-xx-xx-xx-002

Fig. 11: Mounting the versions with flange or diaphragm seal

1 Diaphragm 
2 Seal

# Warning! 
The seal is not allowed to press on the diaphragm as this could affect the measurement result. 

m
a

x
.

1
1

5

➀ ➁
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3.3.4 Heat insulation – PMC71 high temperature version and PMP75
The PMC71 (high temperature version) and the PMP75 must only be insulated up to a certain 
height. The maximum permitted insulation height is labelled on the devices and applies to an 
insulation material with a heat conductivity ≤ 0.04 W/(m x K) and to the maximum permitted 
ambient and process temperature (→ see table below). The data were determined under the most 
critical application "quiescent air".

P01-PMx7xxxx-11-xx-xx-xx-010

Fig. 12: Maximum insulation height, here e.g. PMC71 with flange

3.3.5 Wall and pipe-mounting (optional)
Endress+Hauser offers a mounting bracket for installing on pipes or walls. 

P01-PMx7xxxx-06-xx-xx-xx-001

Please note the following when mounting:
• The cable entry should always point downwards so that moisture on the connecting cable can 

drain off and not penetrate the housing.
• In the case of pipe mounting, the nuts on the bracket must be tightened uniformly with a torque 

of at least 5 Nm.

λ 0.04≤ W
m K•TA

TP

PMC71 high temperature version PMP75

Ambient temperature (TA) ≤ 70°C (158°F) ≤ 70°C (158°F)

Process temperature (TP) ≤ 150°C (302°F) max. 350°C (662°F), depending on the 
diaphragm seal filling oil used (→ see 
Technical Information TI383P Cerabar S)

1
0
1

11
8

70
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3.3.6 PMP71, version prepared for diaphragm seal mount – 
welding recommendation

P01-PMP71xxx-11-xx-xx-xx-000

Fig. 13: Version U1: prepared for diaphragm seal mount

1 Hole for filling fluid
2 Bearing
3 Threaded pin with an internal hexagon 4 mm
A1 see the following table "Welding recommendation"

Welding recommendation
For the "U1 Prepared for diaphragm seal mount" version in feature 70 "Process connection; 
Material" in the order code of up to including 40 bar-sensors, Endress+Hauser recommends welding 
on the diaphragm seal as follows: the total welding depth of the fillet weld is 1 mm at an external 
diameter of 16 mm. Welding is performed according to the WIG method.

ø2.5

5

➀ ➂➁

ø7.95

A1

Consecutive 
seam no.

Sketch/welding groove 
shape, dimension as per 
DIN 8551

Base material 
matching

Welding 
process
DIN EN 
ISO 24063

Welding 
position

Inert gas, 
additives

A1 
for sensors 
≤ 40 bar

P01-PMP71xxx-11-xx-xx-xx-001

Adapter made of 
1.4435 (AISI 316L) 
to be welded to 
diaphragm seal made of 
1.4435 or 1.4404 
(AISI 316L)

141 PB Inert gas 
Ar/H 95/5

Additive: 
1.4430
(ER 316L Si)

s1 a0.8
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3.3.7 Rotating the housing
The housing can be rotated up to 380° by loosening the Allen screw. 

P01-PMx7xxxx-17-xx-xx-xx-000

Fig. 14: Aligning the housing 

– For aluminium and stainless steel housing (T14): Loosen setscrew with a 2 mm Allen key.
For stainless steel housing (T17): Loosen setscrew with a 3 mm Allen key.

– Rotate housing (max. up to 380°).
– Retighten setscrew. 

3.3.8 Close cover on a stainless steel housing (T17)

P01-PMD75xxx-17-xx-xx-xx-000

Fig. 15: Close cover 

The covers for the terminal and electronics compartment are hooked into the casing and closed with 
a screw. These screws should be finger-tightened (2 Nm) to the stop to ensure that the covers sit 
tightly.

3.4 Post-installation check
After installing the device, carry out the following checks:
• Are all screws firmly tightened?
• Are the housing covers screwed down tight?

F
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D

T
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M

IN
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S
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4 Wiring

4.1 Connecting the device

! Note! 
• When using the measuring device in hazardous areas, installation must comply with the 

corresponding national standards and regulations and the Safety Instructions or Installation or 
Control Drawings.

• Devices with integrated overvoltage protection must be earthed.
• Protective circuits against reverse polarity, HF influences and overvoltage peaks are installed.

• The supply voltage must match the supply voltage on the nameplate. (→ See also Page 6, Section 
2.1.1 Nameplate.)

• Switch off the supply voltage before connecting the device. 
• Remove housing cover of the terminal compartment.
• Guide cable through the gland. Preferably use twisted, screened two-wire cable.
• Connect device in accordance with the following diagram.
• Screw down housing cover.
• Switch on supply voltage.

P01-xMx7xxxx-04-xx-xx-xx-001

Fig. 16: Electrical connection 4...20 mA HART
→ Observe also Section 4.2.1 "Supply voltage", Page 20.

1 Housing
2 Jumper for 4...20 mA test signal. 

→ See also Page 20, Section 4.2.1, "Taking 4...20 mA test signal" part.
3 Internal earth terminal
4 External earth terminal
5 4...20 mA test signal between plus and test terminal
6 minimum supply voltage = 10.5 V DC, jumper is inserted in accordance with the illustration.
7 minimum supply voltage = 11.5 V DC, jumper is inserted in "Test" position.
8 Devices with integrated overvoltage protection are labelled OVP (overvoltage protection) here. 

4…20 mA

➅ 10.5 V DC

➆ 11.5 V DC

4... 20mA Test

Test

➀

➁

➂

➃

➄

Test

➇
4... 20mA Test
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4.1.1 Connecting devices with Harting plug Han7D

P01-PMx7xxxx-04-xx-xx-xx-001

Fig. 17: Left: electrical connection for devices with Harting plug Han7D
Right: view of the plug at the device

4.1.2 Connecting devices with M12 plug

P01-PMx7xxxx-04-xx-xx-xx-000

Fig. 18: Left: electrical connection for devices with M12 plug
Right: view of the plug at the device

4.1.3 Connecting devices with 7/8" plug

P01-PMx7xxxx-04-xx-xx-xx-003

Fig. 19: Left: electrical connection for devices with 7/8" plug
Right: view of the plug at the device

1
2

3

8
7

6

5
4

Han7D

–+

+ –

–

+
Cerabar S

M12

–+

+ –

Cerabar S

– +

7/8"

–+

+ –

Cerabar S
–

+
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4.2 Connecting the measuring unit

4.2.1 Supply voltage

! Note! 
• All explosion protection data are given in separate documentation which is available upon 

request. The Ex documentation is supplied as standard with all devices approved for use in 
explosion hazardous areas.

• When using the measuring device in hazardous areas, installation must comply with the 
corresponding national standards and regulations and the Safety Instructions or Installation or 
Control Drawings.

Taking 4...20 mA test signal

A 4...20 mA signal may be measured via the positive and test terminal without interrupting the 
measurement. The minimum supply voltage of the device can be reduced by simply changing the 
position of the jumper. As a result, operation is also possible with lower voltage sources. To keep 
the measured error below 0.1%, the current measuring device should display an internal resistance 
of < 0.7 Ω. Observe the position of the jumper in accordance with the following table.

4.2.2 Cable specification
• Endress+Hauser recommends using twisted, screened two-wire cables.
• Terminals for wire cross-sections 0.5...2.5 mm2

• Cable external diameter: 5...9 mm

Electronic version Jumper for 4...20 mA test signal in 
"Test" position (Delivery status)

Jumper for 4...20 mA test signal in 
"Non-Test" position

4...20 mA HART, for non-hazardous 
areas

11.5...45 V DC 10.5...45 V DC

Jumper position for test signal Description

– Taking 4...20 mA test signal via plus and test terminal: 
possible. (Thus, the output current can be measured without 
interruption via the diode.)

– Delivery status
– minimum supply voltage: 11.5 V DC

– Taking 4...20 mA test signal via plus and test terminal: 
not possible.

– minimum supply voltage: 10.5 V DC

Test

TestTest
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4.2.3 Load

P01-PMx7xxxx-05-xx-xx-xx-003

Fig. 20: Load diagram, observe the position of the jumper and the explosion protection. (→ See also Page 20, "Taking 
4...20 mA test signal" part.)

1 Jumper for the 4...20 mA test signal inserted in "Non-Test" position
2 Jumper for the 4...20 mA test signal inserted in "Test" position
3 Supply voltage 10.5 (11.5)...30 V DC for 1/2 G, 1 GD, 1/2 GD, FM IS , CSA IS, IECEx ia, NEPSI Ex ia and TIIS Ex ia
4 Supply voltage10.5 (11.5)...45 V DC for devices for non-hazardous areas, 1/2 D, 1/3 D, 2 G EEx d, 3 G EEx nA, 

FM XP, FM DIP, FM NI, CSA XP and CSA Dust-Ex, NEPSI Ex d, TIIS Ex d
5 Supply voltage 11 (12)...45 V DC for PMC71, EEx d[ia], NEPSI Ex d[ia] and TIIS Ex d [ia]
RLmax Maximum load resistance
U Supply voltage

! Note! 
When operating via a handheld terminal or via PC with an operating program, a minimum 
communication resistance of 250 Ω must exist within the loop.

4.2.4 Screening/potential matching
• You achieve optimum screening against disturbances if the screening is connected on both sides 

(in the cabinet and on the device). If you have to reckon with potential equalisation currents in 
the plant, only earth screening on one side, preferably at the transmitter.

• When using in hazardous areas, you must observe the applicable regulations.
Separate Ex documentation with additional technical data and instructions is included with all Ex 
systems as standard. 

• Ex applications: set up potential matching inside and outside the hazardous area. Connect all 
devices to the local potential matching.

302010.5 U
[V]

40 45

1282

1500

847

413

[ ]Ω
RLmax

302011.5 U
[V]

40 45

1239

1456

804

369

[ ]Ω
RLmax

TestTest

➀ ➁
U – 10.5 V

RLmax 23 mA
≤ U – 11.5 V

RLmax 23 mA
≤

➂

➃

➂

➃

391

U – 11 V
RLmax 23 mA

≤

3020 U
[V]

40 45

1260

1478

826

[ ]Ω
RLmax

11

➄

302012 U
[V]

40 45

1217

1434
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347

[ ]Ω
RLmax
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RLmax 23 mA

≤

➄
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4.2.5 Connecting HART handheld terminal
With a HART handheld terminal you can set and check the transmitter and avail of additional 
functions all along the 4...20 mA line.

P01-xMD7xxxx-04-xx-xx-xx-002

Fig. 21: Connecting an HART handheld terminal, e.g. Field Communicator DXR375 

1 Necessary communication resistor ≥ 250 Ω
2 HART handheld terminal
3 HART handheld terminal, directly connected to the device even in the Ex i-area

# Warning! 
• In the case of Ex d type of protection, do not connect the handheld terminal in the hazardous area.
• Do not replace the battery of the handheld terminal in the hazardous area.
• For devices with FM or CSA certificates, establish electrical connection as per Installation or 

Control Drawing (ZD) supplied.
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4.2.6 Connecting Commubox FXA191/FXA195 for operation via 
ToF Tool or FieldCare

P01-xMD7xxxx-04-xx-xx-xx-003

Fig. 22: Connecting PC with operating programs ToF Tool or FieldCare via Commubox FXA191/FXA195

1 Computer with operating program ToF Tool or FieldCare
2 Commubox FXA191/FXA195
3 Necessary communication resistor ≥ 250 Ω

Connecting Commubox FXA191

The Commubox FXA191 connects intrinsically safe transmitters to a computer's serial interface 
(RS 232C) using the HART protocol. This allows remote operation of the measuring transmitter 
using Endress+Hauser's operating programs ToF Tool and FieldCare. The Commubox is supplied 
with power through the serial interface. The Commubox is also suitable for connection to 
intrinsically safe circuits. → See Technical Information TI404F for further information.

Connecting Commubox FXA195

The Commubox FXA195 connects intrinsically safe transmitters to a computer's USB port using the 
HART protocol. This allows remote operation of the measuring transmitter using Endress+Hauser's 
operating programs ToF Tool and FieldCare. The Commubox is supplied with power through the 
USB port. The Commubox is also suitable for connection to intrinsically safe circuits. → See 
Technical Information TI237F for further information

4.3 Potential matching
Potential matching does not have to be set up.

EXEX EXEX

4…20 mA

min. 250 Ω
➂

4... 20mA Test

Test

➀

➁
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4.4 Overvoltage protection (optional)
Devices showing version "M" in feature 100 "Additional options 1" or feature 110 "Additional 
options 2" in the order code are equipped with overvoltage protection (see also Technical 
Information TI382P "Ordering information".
• Overvoltage protection:

– Nominal functioning DC voltage: 600 V
– Nominal discharge current: 10 kA

• Surge current check î = 20 kA as per DIN EN 60079-14: 8/20 µs satisfied
• Arrester AC current check I = 10 A satisfied

# Warning! 
Devices with integrated overvoltage protection must be earthed.

4.5 Post-connection check
Perform the following checks after completing electrical installation of the device:
• Does the supply voltage match the specifications on the nameplate?
• Is the device connected as per Section 4.1?
• Are all screws firmly tightened?
• Are the housing covers screwed down tight?

As soon as voltage is applied to the device, the green LED on the electronic insert lights up for a few 
seconds or the connected on-site display lights up.
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5 Operation
Feature 20 "Output; operation" in the order code provides you with information on the operating 
options available to you.

5.1 On-site display (optional)
A 4-line liquid crystal display (LCD) is used for display and operation. The on-site display shows 
measured values, dialog texts, fault messages and notice messages.

Functions:
• 8-digit measured value display including sign and decimal point, bargraph for current display
• simple and complete menu guidance thanks to separation of the parameters into several levels and 

groups
• each parameter is given a 3-digit ID number for easy navigation
• option for configuring the display according to individual requirements and desires, such as 

language, alternating display, contrast setting, display of other measured values such as sensor 
temperature 

• comprehensive diagnostic functions (fault and warning message, peak-hold indicators, etc.)
• rapid and safe commissioning with the Quick Setup menus

P01-xMx7xxxx-07-xx-xx-xx-001

Versions in the order code Operation

A 4...20 mA HART; external operation, LCD Via on-site display and 3 keys on the exterior of the device

B 4...20 mA HART; internal operation, LCD Via on-site display and 3 keys on the inside of the device

C 4...20 mA; internal operation Without on-site display, 3 keys on the inside of the device

E+–

Bargraph

Operating keys

Symbol
Bargraph

ValueFunction name

Measured value display

Unit

Header line

Information
line

Main line

Parameter
Identification

number

Editing modes

Selection
options

Value that
can be edited

Current measured value
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The following table illustrates the symbols that can appear on the on-site display. Four symbols can 
occur at one time.

5.2 Operating elements

5.2.1 Position of operating elements
With regard to aluminium or stainless steel housings (T14), the operating keys are located either 
outside the device under the protection cap or inside on the electronic insert. In stainless housings 
(T17), the operating keys are always located inside on the electronic insert.

Symbol Meaning

Alarm symbol
– Symbol flashing: warning, device continues measuring.
– Symbol permanently lit: error, device does not continue measuring.

Note: The alarm symbol may overlie the tendency symbol.

Lock symbol
The operation of the device is locked. Unlock device, → see Section 5.10.

Communication symbol
Data transfer via communication
Note: The alarm symbol may overlie the communication symbol.

Tendency symbol (increasing)
The measured value is increasing.

Tendency symbol (decreasing)
The measured value is decreasing.

Tendency symbol (constant)
The measured value has remained constant over the past few minutes.

P01-PMx7xxxx-19-xx-xx-xx-009

Fig. 23: Operating keys, external

1 Operating keys on the exterior of the device under 
the protective flap

P01-xxxxxxxx-19-xx-xx-xx-074

Fig. 24: Operating keys, internal

1 Operating keys 
2 Slot for optional display
3 Slot for optional HistoROM®/M-DAT
4 DIP-switch for locking/unlocking measured-value-

relevant parameters
5 DIP-switch for damping on/off
6 Green LED to indicate value being accepted
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5.2.2 Function of the operating elements –
on-site display not connected

Press and hold the key or the key combination for at least 3 seconds to execute the corresponding 
function. Press the key combination for at least 6 seconds for a reset.

Operating key(s) Meaning

S
Adopt lower range value. A reference pressure is present at the device.
→ See also Page 29, Section 5.3.1 "Pressure measuring mode" or Page 30, Section 5.3.2 
"Level measuring mode". 

O
Adopt upper range value. A reference pressure is present at the device.
→ See also Page 29, Section 5.3.1 "Pressure measuring mode" or Page 30, Section 5.3.2 
"Level measuring mode". 

F Position adjustment

O and S and F
Reset all parameters. The reset via operating keys corresponds to the software reset code 
7864.

O and F Copy the configuration data from the optional HistoROM®/M-DAT module to the device.

S and F Copy the configuration data from the device to the optional HistoROM®/M-DAT module.

P01-xxxxxxxx-19-xx-xx-xx-057

– DIP-switch 1: for locking/unlocking measured-value-relevant parameters
Factory setting: off (unlocked)

– DIP-switch 2: damping on/off, 
Factory setting: on (damping on)

1 2

τ
on

off
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5.2.3 Function of the operating elements –
on-site display connected

Operating key(s) Meaning

O – Navigate upwards in the picklist
– Edit the numerical values and characters within a function

S – Navigate downwards in the picklist
– Edit the numerical values and characters within a function

F – Confirm entry
– Jump to the next item

O and F
Contrast setting of on-site display: darker

S and F
Contrast setting of on-site display: brighter

O and S

ESC functions:
– Exit edit mode without saving the changed value.
– You are in a menu within a function group. The first time you press the keys 

simultaneously, you go back a parameter within the function group. Each time you press 
the keys simultaneously after that, you go up a level in the menu.

– You are in a menu at a selection level. Each time you press the keys simultaneously, you 
go up a level in the menu.

Note: The terms function group, level and selection level are explained in Section 5.4.1, 
Page 32.

P01-xxxxxxxx-19-xx-xx-xx-057

– DIP-switch 1: for locking/unlocking measured-value-relevant parameters
Factory setting: off (unlocked)

– DIP-switch 2: damping on/off, 
Factory setting: on (damping on)

1 2

τ
on

off
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5.3 On-site operation –
on-site display not connected

! Note! 
To operate the device with a HistoROM®/M-DAT module see Page 34, Section 5.5 "HistoROM®/
M-DAT module".

5.3.1 Pressure measuring mode
If no on-site display is connected, the following functions are possible by means of the three keys 
on the electronic insert or on the exterior of the device:
• Position adjustment (zero point correction)
• Setting lower range value and upper range value
• Device reset, → see also Page 27, Section 5.2.2 "Function of the operating elements", Table.

! Note! 
• The operation must be unlocked. → See Page 40, Section 5.9 "Locking /unlocking operation".
• The device is configured for the Pressure measuring mode as standard. You can switch measuring 

modes by means of the MEASURING MODE parameter. → See Page 43, Section 6.2 "Selecting 
language and measuring mode".

• The pressure applied must be within the nominal pressure limits of the sensor. See information 
on the nameplate. 

Carry out position adjustment.1

1) Observe "Warning" on page 43 in Chapter 6 "Commissioning".

Setting lower range value. Setting upper range value.

Pressure is present at device. Desired pressure for lower range 
value is present at device.

Desired pressure for upper range 
value is present at device.

↓ ↓ ↓

Press "E"-key for 3 s. Press "–"-key for 3 s. Press "+"-key for 3 s.

↓ ↓ ↓

Does the LED on the electronic insert 
light up briefly?

Does the LED on the electronic insert 
light up briefly?

Does the LED on the electronic insert 
light up briefly?

Yes No Yes No Yes No

↓ ↓ ↓ ↓ ↓ ↓

Applied pressure 
for 
position 
adjustment has 
been accepted.

Applied pressure 
for position 
adjustment has 
not been 
accepted. 
Observe the input 
limits.

Applied pressure 
for 
lower range value 
has been 
accepted.

Applied pressure 
for 
lower range value 
has not been 
accepted. 
Observe the input 
limits.

Applied pressure 
for 
upper range value 
has been 
accepted.

Applied pressure 
for 
upper range value 
has not been 
accepted. 
Observe the input 
limits.
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5.3.2 Level measuring mode
If no on-site display is connected, the following functions are possible by means of the three keys 
on the electronic insert or on the exterior of the device:
• Position adjustment (zero point correction)
• Set the lower and upper pressure value and assign to the lower and upper level value
• Device reset, → see also Page 27, Section 5.2.2 "Function of the operating elements", Table.

! Note! 
• The S- and O- keys only have a function in the following cases:

– LEVEL SELECTION "Level Easy Pressure", CALIBRATION MODE "Wet"
– LEVEL SELECTION "Level Standard", LEVEL MODE "Linear", 

CALIBRATION MODE "Wet"
The keys have no function in other settings.

• The device is configured for the Pressure measuring mode as standard. You can switch measuring 
modes by means of the MEASURING MODE parameter. → See Page 43, Section 6.2 "Selecting 
language and measuring mode".
The following parameters are set to the following values in the factory:
– LEVEL SELECTION: Level Easy Pressure
– CALIBRATION MODE: Wet
– OUTPUT UNIT or LIN. MEASURAND: %
– EMPTY CALIB.: 0.0
– FULL CALIB.: 100.0.
– SET LRV: 0.0 (corresponds to 4 mA value)
– SET URV: 100.0 (corresponds to 20 mA value)
These parameters can only be modified by means of the on-site display or remote operation such 
as the ToF Tool.

• The operation must be unlocked. → See Page 40, Section 5.9 "Locking /unlocking operation".
• The pressure applied must be within the nominal pressure limits of the sensor. See information 

on the nameplate. 
• → See also Page 48, Section 6.5 "Level measurement". For parameter description see Operating 

Instructions BA274P.
• LEVEL SELECTION, CALIBRATION MODE, LEVEL MODE, EMPTY CALIB., FULL CALIB, SET 

LRV and SET URV are parameter names used for on-site display or remote operation such as ToF 
Tool, for instance.
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Carry out position adjustment.1

1) Observe "Warning" on page 43 in Chapter 6 "Commissioning".

Setting lower pressure value. Setting upper pressure value.

Pressure is present at device. Desired pressure for lower pressure 
value (EMPTY PRESSURE2) is present 
at device.

2) Parameter name used for the on-site display or remote operation such as the ToF Tool.

Desired pressure for upper pressure 
value (FULL PRESSURE1) is present 
at device.

↓ ↓ ↓

Press "E"-key for 3 s. Press "–"-key for 3 s. Press "+"-key for 3 s.

↓ ↓ ↓

Does the LED on the electronic insert 
light up briefly?

Does the LED on the electronic insert 
light up briefly?

Does the LED on the electronic insert 
light up briefly?

Yes No Yes No Yes No

↓ ↓ ↓ ↓ ↓ ↓

Applied pressure 
for 
position 
adjustment has 
been accepted.

Applied pressure 
for position 
adjustment has 
not been 
accepted. 
Observe the input 
limits.

The pressure 
present was saved 
as the lower 
pressure value 
(EMPTY 
PRESSURE1) and 
assigned to the 
lower level value 
(EMPTY 
CALIB.1). 

The pressure 
present was not 
saved as the 
lower pressure 
value. Observe 
the input limits.

The pressure 
present was saved 
as the upper 
pressure value 
(FULL 
PRESSURE1) and 
assigned to the 
upper level value 
(FULL CALIB.1). 

The pressure 
present was not 
saved as the 
upper pressure 
value. Observe 
the input limits. 
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5.4 On-site operation –
on-site display connected

If the on-site display is connected, the three operating keys are used to navigate through the 
operating menu, → see Page 28, Section 5.2.3 "Function of the operating elements".

5.4.1 General structure of the operating menu
The menu is split into four levels. The three upper levels are used to navigate while you use the 
bottom level to enter numerical values, select options and save settings. The entire menu is 
illustrated in Section 10.1 "Menu for on-site display, ToF Tool, FieldCare and HART handheld 
terminal".
The structure of the OPERATING MENU depends on the measuring mode selected, e.g. if the 
"Pressure" measuring mode is selected, only the functions necessary for this mode are displayed.

P01-xxxxxxxx-19-xx-xx-xx-097

Fig. 25: Structure of the operating menu

1 1. Selection level
2 2. Selection level
3 Function groups
4 Parameter

! Note! 
The LANGUAGE and MEASURING MODE parameters are only displayed via the on-site display on 
the 1st selection level. In the ToF Tool or HART handheld terminal, the LANGUAGE parameter is 
displayed in the DISPLAY group and the MEASURING MODE parameter is displayed in the QUICK 
SETUP menus or in the BASIC SETUP function group. → See also Section 10.1 "Operating menu 
for on-site display, ToF Tool, FieldCare and HART handheld terminal".

➀

➂

➁

➃

Measured value

GROUP SELECTION

DISPLAYSETTINGS

EXTENDED SETUP

POS. ZERO ADJUST

POS. INPUT VALUE

CALIB. OFFSET

POSITION ADJUSTMENT BASIC SETUP

OPERATING MENUQUICK SETUPMEASURING MODELANGUAGE
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5.4.2 Selecting an option
Example: select "English" as the language of the menu.

5.4.3 Editing a value
Example: adjusting DAMPING VALUE function from 2.0 s to 30.0 s. → See also Page 28, Section 
5.2.3 "Function of the operating elements".

On-site display Operation

P01-xxxxxxxx-19-xx-xx-xx-017

German is selected as the language. A 	in front of the 
menu text indicates the active option.

P01-xxxxxxxx-19-xx-xx-xx-033

Select English with "+" or "–".

P01-xxxxxxxx-19-xx-xx-xx-034

1. Confirm your choice with "E". A 	 in front of the 
menu text indicates the active option. (English is now 
selected as the menu language.)

2. Jump to the next item with "E".

On-site display Operation

P01-xxxxxxxx-19-xx-xx-xx-023

The on-site display shows the parameter to be changed. 
The value highlighted in black can be changed. The "s" unit 
is fixed and cannot be changed.

P01-xxxxxxxx-19-xx-xx-xx-027

1. Press "+" or "–" to get to the editing mode.

2. The first digit is highlighted in black.

P01-xxxxxxxx-19-xx-xx-xx-028

1. Use "+" to change "2" to "3".

2. Confirm "3" with "E". The cursor jumps to the next 
position (highlighted in black).

P01-xxxxxxxx-19-xx-xx-xx-029

The decimal point is highlighted in black, i.e. you can now 
edit it.

P01-xxxxxxxx-19-xx-xx-xx-030

1. Keep pressing "+" or "–" until "0" is displayed. 

2. Confirm "0" with "E".
The cursor jumps to the next position. ↵  is displayed 
and is highlighted in black. → See next graphic.
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5.4.4 Taking pressure applied at device as value
Example: configuring upper range value – assign 20 mA to the pressure value 400 mbar.

5.5 HistoROM®/M-DAT (optional)
HistoROM®/M-DAT is a memory module, which is attached to the electronic insert and fulfils the 
following functions:
• Back-up copy of configuration data
• Copying configuration data of a transmitter into another transmitter
• Cyclic recording of pressure and sensor-temperature measured values
• Recording diverse events, such as alarms, configuration changes, counters for measuring range 

undershooting and exceeding for pressure and temperature, exceeding and undershooting the 
user limits for pressure and temperature, etc.

# Warning! 
Detach HistoROM®/M-DAT from the electronic insert or attach it to the insert in a deenergised 
state only.

P01-xxxxxxxx-19-xx-xx-xx-031

Use "E" to save the new value and exit the editing mode. 
→See next graphic.

P01-xxxxxxxx-19-xx-xx-xx-032

The new value for the damping is now 30.0 s. 

– Jump to the next parameter with "E".
– You can get back to the editing mode with "+" or

"–".

On-site display Operation

P01-xxxxxxxx-19-xx-xx-xx-035

The bottom line on the on-site display displays the pressure 
present, here 400 mbar. 

P01-xxxxxxxx-19-xx-xx-xx-036

Use "+" or "–" to switch to the "Confirm" option. The active 
selection is highlighted in black.

P01-xxxxxxxx-19-xx-xx-xx-028

Use "E" to assign the value (400 mbar) to the GET URV 
parameter. The device confirms the calibration and jumps 
back to the parameter, here GET URV (see next graphic).

P01-xxxxxxxx-19-xx-xx-xx-035

Switch to the next parameter with "E".

On-site display Operation
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! Note! 
• The HistoROM®/M-DAT module may be retrofitted at any time (Order No.: 52027785). 
• The HistoROM data and the data in the device are analysed once a HistoROM®/M-DAT is 

attached to the electronic insert and power is reestablished to the device. During the analysis, the 
messages "W702, HistoROM data not consistent" and "W706, Configuration in HistoROM and 
device not identical" can occur. For measures, see Page 52, Section 8.1 "Messages."

5.5.1 Copying configuration data

P01-xxxxxxxx-19-xx-xx-xx-099

Abb. 26: Electronic insert with optional HistoROM®/M-DAT memory module

1 optional HistoROM®/M-DAT 
2 To copy configuration data from the HistoROM®/M-DAT module to a device or from a device to a HistoROM®/

M-DAT, the operation must be unlocked DIP-switch 1, Position "off" ,parameter INSERT PIN NO. = 100). Observe 
Page 40, Section 5.9 "Locking/unlocking operation".

On-site operation – on-site display not connected

Copying configuration data from a device to a HistoROM®/M-DAT module:

! Note! 
The operation must be unlocked.

1. Disconnect device from supply voltage.

2. Attach the HistoROM®/M-DAT module to the electronic insert.

3. Reestablish supply voltage to the device.

4. Press F and S-keys (for at least 3 seconds) until the LED on the electronic insert lights up.

5. Wait approx. 20 seconds. Configuration data are loaded from the device to the HistoROM®/
M-DAT. The device is not restarted.

6. Disconnect device from the supply voltage again.

7. Detach memory module.

8. Reestablish supply voltage to the device.

➀

➁

Display

off

on Sensor

21 P
C
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Copying configuration data from a HistoROM®/M-DAT to a device:

! Note! 
The operation must be unlocked.

1. Disconnect device from supply voltage.

2. Attach the HistoROM®/M-DAT module to the electronic insert. Configuration data from 
another device are stored in the HistoROM®/M-DAT.

3. Reestablish supply voltage to the device.

4. Press F and S-keys (for at least 3 seconds) until the LED on the electronic insert lights up.

5. Wait approx. 20 seconds. All parameters except DEVICE SERIAL No, DEVICE DESIGN., 
CUST. TAG NUMBER, LONG TAG NUMBER, DESCRIPTION, BUS ADDRESS and the 
parameters in the POSITION ADJUSTMENT and PROCESS CONNECTION group are loaded 
into the device by HistoROM®/M-DAT. The device is restarted.

6. Before removing the HistoROM®/M-DAT again from the electronic insert, disconnect the 
device from supply voltage.

On-site operation via on-site display (optional) or remote operation 

Copying configuration data from a device to a HistoROM®/M-DAT:

! Note! 
The operation must be unlocked.

1. Disconnect device from supply voltage.

2. Attach the HistoROM®/M-DAT module to the electronic insert.

3. Reestablish supply voltage to the device.

4. The DOWNLOAD SELECT. parameter setting has no influence on an upload from the device 
into HistoROM. 
(Menu path: (GROUP SELECTION →) OPERATING MENU → OPERATION)

5. Using the HistoROM CONTROL parameter select the option "Device → HistoROM" as the 
data transfer direction.
(Menu path: GROUPSELECTION → OPERATING MENU → OPERATION)

6. Wait approx. 20 seconds. Configuration data are loaded from the device to the HistoROM®/
M-DAT. The device is not restarted.

7. Disconnect device from the supply voltage again.

8. Detach memory module.

9. Reestablish supply voltage to the device.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 275 of 879



Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART Operation

Endress+Hauser 37

Copying configuration data from a HistoROM®/M-DAT to a device:

! Note! 
The operation must be unlocked.

1. Disconnect device from supply voltage.

2. Attach the HistoROM®/M-DAT module to the electronic insert. Configuration data from 
another device are stored in the HistoROM®/M-DAT.

3. Reestablish supply voltage to the device.

4. Use the DOWNLOAD SELECT parameter to select which parameters are to be overwritten 
(Menu path: (GROUPS SELECTION →) OPERATING MENU → OPERATION).

The following parameters are overwritten according to the selection:
– Configuration copy: 

all parameters except DEVICE SERIAL No, DEVICE DESIGN., CUST. TAG NUMBER, 
LONG TAG NUMBER, DESCRIPTION, BUS ADDRESS and the parameters in the 
POSITION ADJUSTMENT and PROCESS CONNECTION group.

– Device replacement: 
all parameters except DEVICE SERIAL No, DEVICE DESIGN. and the parameters in the 
POSITION ADJUSTMENT and PROCESS CONNECTION group.

– Electronics replace: 
all parameters except the parameters in the POSITION ADJUSTMENT group.

Factory setting: Configuration copy

5. Using the HistoROM CONTROL parameter select the option "Device → HistoROM" as the 
data transfer direction. 
(Menu path: GROUP SELECTION → OPERATING MENU → OPERATION)

6. Wait approx. 20 seconds. Configuration data are loaded from the device to the HistoROM®/
M-DAT. The device is restarted.

7. Before removing the HistoROM®/M-DAT again from the electronic insert, disconnect the 
device from supply voltage.
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5.6 Operation via HART handheld terminal
Use the HART handheld terminal to set all parameters all the way along the 4...20 mA cable via 
menu operation.

P00-xMD7xxxx-02-xx-xx-xx-002

Fig. 27: HART handheld terminal, here e.g. Field Communicator DXR375 and menu guidance

1 LC display with menu text
2 Keys for menu selection
3 Keys for parameter entry

! Note! 
• → See also Page 22, Section 4.2.5 "Connecting HART handheld terminal".
• For further information, please refer to the Operating Instructions for the handheld terminal. The 

Operating Instructions are supplied with the handheld terminal.

5.7 FieldCare
FieldCare is an Endress+Hauser asset management tool based on FDT technology. With FieldCare, 
you can configure all Endress+Hauser devices as well as devices from other manufacturers that 
support the FDT standard. The following operating systems are supported: WinNT4.0, Win2000 
and Windows XP.

FieldCare supports the following functions:
• Configuration of transmitters in online operation
• Loading and saving device data (upload/download)
• HistoROM®/M-DAT analysis
• Documentation of the measuring point

Connection options:
• HART via Commubox FXA191 and the serial interface RS 232 C of a computer
• HART via Commubox FXA195 and USB interface of a computer
• HART via Fieldgate FXA520

! Note! 
• → See also Page 23, Section 4.2.6 "Connecting Commubox FXA191/FXA195 for operation via 

ToF Tool or FieldCare".
• Further information on the FieldCare can be found on the Internet (http://www.endress.com, 

Download → Search for: FieldCare). 
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5.8 ToF Tool operating program
The ToF Tool is a graphic and menu-guided operating program for measuring devices from 
Endress+Hauser. It is used for supporting the commissioning, data storage, signal analysis and 
documentation of the devices. The following operating systems are supported: WinNT4.0, 
Win2000 and Windows XP. You can set all parameters via the ToF Tool.

The ToF Tool supports the following functions:
• Configuration of transmitters in online operation
• Loading and saving device data (upload/download)
• HistoROM®/M-DAT analysis
• Documentation of the measuring point
• Calculation of tank characteristics for the level measuring mode

P01-PMx7xxxxx-19-xx-xx-en-000

Fig. 28: ToF Tool operating program, the configuration is performed via a menu

Connection options:
• HART via Commubox FXA191 and the serial interface RS 232 C of a computer
• HART via Commubox FXA195 and USB interface of a computer
• Service interface with adapter FXA193

! Note! 
• → See also Page 23, Section 4.2.6 "Connecting Commubox FXA191/FXA195 for operation via 

ToF Tool or FieldCare".
• Further information on the ToF Tool can be found on the CD-ROM supplied with the device or 

on the Internet (http://www.endress.com, Download → Search for: ToF Tool) The CD is 
supplied with any device ordered with the "HistoROM/M-DAT" option.
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5.9 Locking/unlocking operation
Once you have entered all the parameters, you can lock your entries against unauthorised and 
undesired access.

You have the following possibilities for locking/unlocking the operation:
• Via a DIP-switch on the electronic insert, locally on the display.
• Via the on-site display (optional) 
• Via communication e.g. ToF Tool, FieldCare and HART handheld terminal.

The -symbol on the on-site display indicates that operation is locked. Parameters which refer to 
how the display appears, e.g. LANGUAGE and DISPLAY CONTRAST can still be altered.

! Note! 
• If operation is locked by means of the DIP-switch, you can only unlock operation again by means 

of the DIP-switch. If operation is locked by means of the on-site display or remote operation e.g. 
ToF Tool, you can only unlock operation again by means of the on-site display or remote 
operation.

• If the operation is locked, any change to the "Damping on/off" DIP switch will not have any 
impact on the damping time. Any change will not take effect until the operation has been 
unlocked again.

The table provides an overview of the locking functions:

5.9.1 Locking/unlocking operation locally via DIP-switch

P01-xxxxxxxx-19-xx-xx-xx-133

Fig. 29: DIP-switch position "Hardware locking" on the electronic insert

1 If necessary, remove on-site display (optional)
2 DIP-switch is at "on": operation is locked.
3 DIP-switch is at "off": operation is unlocked (operation possible)

Locking via View/read 
parameter

Modify/write via1

1) Parameters which refer to how the display appears, e.g. LANGUAGE and DISPLAY CONTRAST can still be altered.

Unlocking via

On-site 
display

Remote 
operation

DIP-switch On-site 
display

Remote 
operation

DIP-switch Yes No No Yes No No

On-site display Yes No No No Yes Yes

Remote operation Yes No No No Yes Yes
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5.9.2 Locking/unlocking operation via on-site display or remote 
operation

5.10 Factory setting (reset)
By entering a certain code, you can completely, or partially, reset the entries for the parameters to 
the factory settings. (→ For factory settings refer to the Operating Instructions BA274P "Cerabar S/
Deltabar S/Deltapilot S, Description of device functions". See also Page 2, "Overview 
documentation".) Enter the code by means of the ENTER RESET CODE parameter (Menu path: 
(GROUP SELECTION →) OPERATING MENU → OPERATING).
There are various reset codes for the device. The following table illustrates which parameters are 
reset by the particular reset codes. Operation must be unlocked to reset parameters (→ see Page 40, 
Section 5.9).

! Note! 
Any customer-specific configuration carried out by the factory is not affected by a reset (customer-
specific configuration remains). If, after a reset, you wish the parameters to be reset to the factory 
settings, please contact Endress+Hauser Service.

Description

Locking operation 1. Select INSERT PIN NO. parameter, 
Menu path: OPERATING MENU → OPERATION → INSERT PIN NO.

2. To lock operation, enter a number for this parameter between 0...9999 that is ≠100.

Unlocking operation 1. Select INSERT PIN NO. parameter.

2. To unlock operation, enter "100" for the parameter.

Reset code Description and effect

1846 Display reset
– This reset resets all parameters which have to do with how the display appears (DISPLAY 

group).
– Any simulation which may be running is ended.
– The device is restarted.

62 PowerUp reset (warm start)
– This reset resets all the parameters in the RAM. Data are read back anew from the 

EEPROM (processor is initialised again).
– Any simulation which may be running is ended.
– The device is restarted.

2710 Measuring mode level reset

– Depending on the settings for the LEVEL MODE, LIN MEASURAND, 
LINdMEASURAND or COMB. MEASURAND parameters, the parameters needed for 
this measuring task will be reset.

– Any simulation which may be running is ended.
– The device is restarted.

Example LEVEL MODE = linear and LIN. MEASURAND = Height
• HEIGHT UNIT = m
• CALIBRATION MODE = wet
• EMPTY CALIB. = 0
• FULL CALIB. = Sensor end value converted to mH2O, e.g. 4.79 mH2O for a 400 mbar 

sensor

333 User reset
– Affects the following parameters:

– Function group POSITION ADJUSTMENT
– Function group BASIC SETUP, except for the customer-specific units
– Function group EXTENDED SETUP
– Group OUTPUT
– Function group HART DATA: BUS ADDRESS and PREAMBLE NUMBER

– Any simulation which may be running is ended.
– The device is restarted.
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7864 Total reset
– Affects the following parameters:

– Function group POSITION ADJUSTMENT
– Function group BASIC SETUP
– Function group EXTENDED SETUP
– Function group LINEARISATION (an existing linearisation table is erased)
– Group OUTPUT
– Function group PEAK HOLD INDICATOR
– Function group HART DATA
– All configurable messages ("Error" type) are set to factory setting. 

→ See also Page 52, Section 8.1 "Messages" and Page 59, Section 8.2 "Response of 
outputs to errors".

– Function group USER LIMITS
– Function group SYSTEM 2

– Any simulation which may be running is ended.
– The device is restarted.

8888 HistoROM reset
The measured value memory and event memory are cleared. During the reset, the 
HistoROM must be attached to the electronic insert.

Reset code Description and effect
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6 Commissioning

# Warning! 
• If a pressure smaller than the minimum permitted pressure is present at the device, the messages 

"E120 Sensor low pressure" and "E727 Sensor pressure error - overrange" are output in 
succession.

• If a pressure greater than the maximum permitted pressure is present at the device, the messages 
"E115 Sensor overpressure" and "E727 Sensor pressure error - overrange" are output in 
succession.

• Messages E727, E115 and E120 are "Error"-type messages and can be configured as a "Warning" 
or an "Alarm". These messages are configured as "Warning" messages at the factory. This setting 
prevents the current output from assuming the set alarm current value for applications (e.g. 
cascade measurement) where the user is consciously aware of the fact that the sensor range can 
be exceeded

• We recommend setting messages E727, E115 and E120 to "Alarm" in the following instances:
– The sensor range does not have to be exceeded for the measuring application.
– Position adjustment has to be carried out that has to correct a large measured error as a result 

of the orientation of the device (e.g. devices with a diaphragm seal).

! Note! 
The device is configured for the Pressure measuring mode as standard. The measuring range and 
the unit in which the measured value is transmitted correspond to the specifications on the 
nameplate.

6.1 Function check
Carry out a post-installation and a post-connection check as per the checklist before commissioning 
the device.

• "Post-installation check" checklist → see Section 3.4
• "Post-connection check" checklist → see Section 4.4

6.2 Selecting language and measuring mode

6.2.1 On-site operation
The LANGUAGE and MEASURING MODE parameters are located on the top menu level. → See 
also Page, Section 5.4.1 "General structure of the operating menu".

The following languages are available:
• Deutsch
• English
• Français
• Italiano
• Español
• Nederlands
• Chinese (CHS)
• Japanese (JPN)

The following measuring modes are available:
• Pressure
• Level
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6.2.2 ToF Tool, FieldCare or HART handheld terminal
The MEASURING MODE parameter is displayed in the ToF Tool and in the HART handheld 
terminal in the QUICK SETUP menus and in the BASIC SETUP function group (OPERATING 
MENU → SETTINGS → BASIC SETUP). 

The following measuring modes are available:
• Pressure
• Level

The LANGUAGE parameter is arranged in the ToF Tool and in the HART handheld terminal in the 
DISPLAY group (OPERATING MENU → DISPLAY).
Use the LANGUAGE parameter to select the menu language for the on-site display. Select the menu 
language for the ToF Tool via the "Options" menu → "Settings" → "Language" tab → "ToF Tool 
language" field.
Select the menu language for FieldCare by means of the "Language Button" in the configuration 
window.

The following languages are available:
• Deutsch
• English
• Français
• Italiano
• Español
• Nederlands
• Chinese (CHS)
• Japanese (JPN)
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6.3 Position adjustment
Due to the orientation of the device, there may be a shift in the measured value, i.e. when the 
container is empty, the measured value parameter does not display zero. There are three options to 
choose from when performing position adjustment.
(Menu path: (GROUP SELECTION →) OPERATING MENU → SETTINGS → POSITION 
ADJUSTMENT)

Parameter name Description

POS. ZERO ADJUST (685) 
Entry

Position adjustment – the pressure difference between zero (set point) and the measured 
pressure need not be known. (A reference pressure is present at the device.) 

Example:
– MEASURED VALUE = 2.2 mbar
– Correct the MEASURED VALUE via the POS. ZERO ADJUST parameter with the 

"Confirm" option. This means that you are assigning the value 0.0 to the pressure 
present.

– MEASURED VALUE (after pos. zero adjust) = 0.0 mbar
– The current value is also corrected.

The CALIB. OFFSET parameter displays the resulting pressure difference (offset) by which 
the MEASURED VALUE was corrected.

Factory setting:
0

POS. INPUT VALUE (563)
Entry

Position adjustment – the pressure difference between zero (set point) and the measured 
pressure need not be known. (A reference pressure is present at the device.)

Example:
– MEASURED VALUE = 0.5 mbar
– For the POS. INPUT VALUE parameter, specify the desired set point for the 

MEASURED VALUE, e.g. 2 mbar.
(MEASURED VALUEnew = POS. INPUT VALUE)

– MEASURED VALUE (after entry for POS. INPUT VALUE) = 2.0 mbar
– The CALIB. OFFSET parameter displays the resulting pressure difference (offset) by 

which the MEASURED VALUE was corrected.
CALIB. OFFSET = MEASURED VALUEold – POS. INPUT VALUE, 
here: CALIB. OFFSET = 0.5 mbar – 2.0 mbar = – 1.5 mbar)

– The current value is also corrected.

Factory setting:
0

CALIB. OFFSET (319)
Entry

Position adjustment – the pressure difference between zero (set point) and the measured 
pressure is known.

Example:
– MEASURED VALUE = 2.2 mbar
– Via the CALIB. OFFSET parameter, enter the value by which the MEASURED VALUE 

should be corrected. To correct the MEASURED VALUE to 0.0 mbar, you must enter 
the value 2.2 here.
(MEASURED VALUE new = MEASURED VALUEold – CALIB. OFFSET)

– MEASURED VALUE (after entry for calib. offset) = 0.0 mbar
– The current value is also corrected.

Factory setting:
0

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 284 of 879



Commissioning Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART

46 Endress+Hauser

6.4 Pressure measurement

6.4.1 Information on pressure measurement

! Note! 
• There is a Quick Setup menu for each of the measuring modes Pressure and Level which guides 

you through the most important basic functions. With the setting in the MEASURING MODE 
parameter, you specify which Quick Setup menu should be displayed. → See also Page 43, 
Section 6.2 "Selecting language and measuring mode".

• For a detailed description of the parameters see the Operating Instructions BA274P "Cerabar S/
Deltabar S/Deltapilot S, Description of device functions"
– Table 6, POSITION ADJUSTMENT
– Table 7, BASIC SETUP
– Table 15, EXTENDED SETUP
→ See also Page 2, Section "Overview documentation".

• For pressure measurement, select the "Pressure" option by means of the MEASURING MODE 
parameter. The operating menu is structured appropriately. → See also Section 10.1.

6.4.2 Quick Setup menu for Pressure measuring mode

P01-PMx7xxxx-19-xx-xx-xx-002

Fig. 30: Quick Setup menu for Pressure measuring mode

1)

1) 1)

2)

1) Display via on-site display only

2) Display via ToF Tool, FieldCare
and HART handheld terminal only

Gauge pressure sensors Absolut pressure sensors

SET LRV

SET URV

POS. ZERO ADJUST

DAMPING VALUE

POS. INPUT VALUE

Pressure Level

OPERATING MENU

Measured value

GROUP SELECTION

LANGUAGE MEASURING MODE QUICK SETUP

MEASURING MODE

On-site operation ToF Tool, FieldCare and HART handheld terminal

Measured value display
On-site display: Switch from the measured value display 
to GROUP SELECTION with F.

Measured value display
Select QUICK SETUP menu.

GROUP SELECTION
Select MEASURING MODE.

MEASURING MODE
Select "Pressure" option.

MEASURING MODE
Select "Pressure" option.

GROUP SELECTION
Select QUICK SETUP menu.

POS. ZERO ADJUST (gauge pressure sensors)
Due to orientation of the device, there may be a shift in 
the measured value. You correct the MEASURED 
VALUE via the POS. ZERO ADJUST parameter with the 
"Confirm" option, i. e. you assign the value 0.0 to the 
pressure present. 

POS. ZERO ADJUST (gauge pressure sensors)
Due to orientation of the device, there may be a shift in 
the measured value. You correct the MEASURED 
VALUE via the POS. ZERO ADJUST parameter with the 
"Confirm" option, i. e. you assign the value 0.0 to the 
pressure present. 
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! Note! 
For on-site operation, see also Page 28, Section 5.2.3 "Function of the operating elements" and 
Page 32, Section 5.4 "On-site operation".

POS. ZERO ADJUST (absolute pressure sensors)
Due to orientation of the device, there may be a shift in 
the measured value. For the POS. INPUT VALUE 
parameter, specify the desired set point for the 
MEASURED VALUE. 

POS. ZERO ADJUST (absolute pressure sensors)
Due to orientation of the device, there may be a shift in 
the measured value. For the POS. INPUT VALUE 
parameter, specify the desired set point for the 
MEASURED VALUE. 

SET LRV
Set the measuring range (enter 4 mA value).
Specify a pressure value for the lower current value 
(4 mA value). A reference pressure does not have to be 
present at the device.

SET LRV
Set the measuring range (enter 4 mA value).
Specify a pressure value for the lower current value 
(4 mA value). A reference pressure does not have to be 
present at the device.

SET URV
Set the measuring range (enter 20 mA value).
Specify a pressure value for the upper current value 
(20 mA value). A reference pressure does not have to be 
present at the device.

SET URV
Set the measuring range (enter 20 mA value).
Specify a pressure value for the upper current value 
(20 mA value). A reference pressure does not have to be 
present at the device.

DAMPING TIME
Enter damping time (time constant τ). The damping 
affects the speed at which all subsequent elements, such 
as the on-site display, measured value and current 
output react to a change in the pressure.

DAMPING TIME
Enter damping time (time constant τ). The damping 
affects the speed at which all subsequent elements, such 
as the on-site display, measured value and current 
output react to a change in the pressure.

On-site operation ToF Tool, FieldCare and HART handheld terminal
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6.5 Level measurement

6.5.1 Information on level measurement

! Note! 
• The Pressure and Level operating modes each have a quick setup menu which guides you through 

the most important basic functions. → See Page 50 for the "Level" quick setup menu.
• Furthermore, the three level modes "Level Easy Pressure", "Level Easy Height" and "Level 

Standard" are available to you for level measurement. You can select from the "Linear", "Pressure 
linearized" and "Height linearized" level types for the "Level Standard" level mode. The table in 
the "Overview of level measurement" section below provides an overview of the various 
measuring tasks.
– In the "Level Easy Pressure" and "Level Easy Height" level modes, the values entered are not 

tested as extensively as in the "Level Standard" level mode. The values entered for EMPTY 
CALIB./FULL CALIB., EMPTY PRESSURE/FULL PRESSURE, EMPTY HEIGHT/FULL 
HEIGHT and SET LRV/SET URV must have a minimum interval of 1% for the "Level Easy 
Pressure" and "Level Easy Height" level modes. The value will be rejected with a warning 
message if the values are too close together. Further limit values are not checked; i.e. the values 
entered must be appropriate for the sensor and the measuring task so that the measuring device 
can measure correctly.

– The "Level Easy Pressure" and "Level Easy Height" level modes encompass fewer parameters 
than the "Level Standard" mode and are used for quick and easy configuration of a level 
application.

– Customer-specific units of fill level, volume and mass or a linearization table may only be 
entered in the "Level Standard" level mode. 

– Where the device is intended for use as a subsystem in a safety function (SIL), a "Device 
configuration with enhanced parameter security" (SAFETY CONFIRM.) is only possible for the 
"Level" operating mode in the "Level Easy Pressure" level mode. All parameters previously 
entered are checked after a password is entered. Once the "Level Easy Height" or "Level 
Standard" has been selected, the configuration will first have to be reset to the ex-works setting 
using the RESET parameter (menu path: (GROUP SELECTION →) OPERATING MENU → 
OPERATION) using the reset code "7864". → For further information see the Cerabar S 
(SD190P) Functional Safety Manual. 

• See the Operating Instructions BA274P "Cerabar S/Deltabar S/Deltapilot S, Description of device 
functions". → See also Page 2, "Overview Documentation" section.
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6.5.2 Overview of level measurement

Measuring task LEVEL 
SELECTION/
LEVEL MODE

Measured 
variable options

Description Comment Measured value 
display

The measured variable is 
in direct proportion to the 
measured pressure.
Calibration is performed 
by entering two pressure-
level value pairs.

LEVEL SELECTION: 
Level Easy Pressure

Via OUTPUT UNIT 
parameter: %, level, 
volume or mass 
units.

– Calibration with reference 
pressure – wet calibration, 
see Operating Instructions 
BA274P, Section 5.2.1

– Calibration without 
reference pressure – dry 
calibration, see Operating 
Instructions BA274P, 
Section 5.2.2

– Incorrect entries are 
possible

– SIL mode possible
– Customised units are 

not possible

The measured value 
display and the LEVEL 
BEFORE LIN parameter 
show the measured value.

The measured variable is 
in direct proportion to the 
measured pressure.
Calibration is performed 
by entering the density 
and two height-level value 
pairs.

LEVEL SELECTION: 
Level Easy Height

Via OUTPUT UNIT 
parameter: %, level, 
volume or mass 
units.

– Calibration with reference 
pressure – wet calibration, 
see Operating Instructions 
BA274P, Section 5.3.1

– Calibration without 
reference pressure – dry 
calibration, see Operating 
Instructions BA274P, 
Section 5.3.2

– Incorrect entries are 
possible

– SIL mode not possible
– Customised units are 

not possible

The measured value 
display and the LEVEL 
BEFORE LIN parameter 
show the measured value.

The measured variable is 
in direct proportion to the 
measured pressure.

LEVEL SELECTION: 
Level standard/
LEVEL MODE:
Linear

Via LIN. 
MEASURAND 
parameter:
– % (level)
– Level
– Volume
– Mass

– Calibration with reference 
pressure – wet calibration, 
see Operating Instructions 
BA274P,Section 5.4.1

– Calibration without 
reference pressure – dry 
calibration, see Operating 
Instructions BA274P, 
Section 5.4.2

– Incorrect entries are 
rejected by the device

– SIL mode not possible
– Customised level, 

volume and mass units 
are possible

The measured value 
display and the LEVEL 
BEFORE LIN parameter 
show the measured value.

The measured variable is 
not in direct proportion to 
the measured pressure as, 
for example, with 
containers with a conical 
outlet. A linearisation table  
must be entered for the 
calibration.

LEVEL SELECTION: 
Level standard/
LEVEL MODE: 
Pressure linearized

Via LINd 
MEASURAND 
parameter:
– Pressure + %
– Pressure + volume
– Pressure + mass

– Calibration with reference 
pressure: semiautomatic 
entry of linearisation table, 
see Operating Instructions 
BA274P, Section 5.5.1

– Calibration without 
reference pressure: manual 
entry of linearisation table, 
see Operating Instructions 
BA274P, Section 5.5.2

– Incorrect entries are 
rejected by the device

– SIL mode not possible
– Customised level, 

volume and mass units 
are possible

The measured value 
display and the 
TANK CONTENT 
parameter show the 
measured value.

– Two measured variables 
are required or 

– The container shape is 
given by value pairs, 
such as height and 
volume.

The 1st measured variable 
%-height or height must be 
in direct proportion to the 
measured pressure. The 
2nd measured variable 
volume, mass or % must 
not be in direct proportion 
to the measured pressure. 
A linearisation table must 
be entered for the 2nd 
measured variable. The 
2nd measured variable is 
assigned to the 1st 
measured variable by 
means of this table.

LEVEL SELECTION: 
Level standard/
LEVEL MODE: 
Height linearized

Via COMB. 
MEASURAND 
parameter:
– Height + volume
– Height + mass
– Height + %
– %-Height + 

volume
– %-Height + mass
– %-Height + %

– Calibration with reference 
pressure: wet calibration 
and semiautomatic entry of 
linearisation table, see 
Operating Instructions 
BA274P, Section 5.6.1

– Calibration without 
reference pressure: dry 
calibration and manual 
entry of linearisation table, 
see Operating Instructions 
BA274P, Section 5.6.2

– Incorrect entries are 
rejected by the device

– SIL mode not possible
– Customised level, 

volume and mass units 
are possible

The measured value 
display and the 
TANK CONTENT 
parameter show the 2nd 
measured value (volume, 
mass or %).

The LEVEL BEFORE LIN 
parameter displays the 1st 
measured value (%-height 
or height).

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 288 of 879



Commissioning Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART

50 Endress+Hauser

6.5.3 Quick Setup menu for Level measuring mode

! Note! 
• Some parameters are only displayed if other parameters are appropriately configured. For 

example, the EMPTY CALIB. parameter is only displayed in the following cases:
– LEVEL SELECTION "Level Easy Pressure" and CALIBRATION MODE "Wet"
– LEVEL SELECTION "Level Standard", LEVEL MODE "Linear" and 

CALIBRATION MODE "WET"
You can find the LEVEL MODE parameter in the BASIC SETTINGS function group (menu path: 
(GROUP SELECTION →) OPERATING MENU → SETTINGS → BASIC SETTINGS).

• The following parameters are set to the following values in the factory: 
– LEVEL SELETION: Level Easy Pressure
– CALIBRATION MODE: Wet
– OUTPUT UNIT or LIN. MEASURAND: %
– EMPTY CALIB.: 0.0
– FULL CALIB.: 100.0
– SET LRV (BASIC SETTINGS group): 0.0 (corresponds to 4 mA value)
– SET URV (BASIC SETTINGS group): 100.0 (corresponds to 20 mA value).

• The quick setup is suitable for simple and quick commissioning. If you wish to make more 
complex settings, e.g. change the unit from "%" to "m", you will have to calibrate using the BASIC 
SETTINGS group. → See Operating Instructions BA274P or Page 2, "Overview Documentation" 
section.

P01-PMx7xxxx-19-xx-xx-xx-021

Fig. 31: Quick Setup menu for the Level measuring mode

1)

2)

1) 1)

3) 4)

ABGLEICH VOLL

ABGLEICH LEER

WERT DÄMPFUNG

Überdrucksensor Absolutdrucksensor

LAGESOLLWERTLAGEKORREKTUR

BETRIEBSART BEDIENMENÜQUICK SETUP

Messwert

SPRACHE

GRUPPENAUSWAHL

Druck Füllstand

BETRIEBSART

1) Anzeige nur über Vor-Ort-Anzeige

2) Anzeige nur über ToF Tool,
FieldCare und
HART Handbediengerät

3) FÜLLSTANDSTYP = "Druck mit Kennlinie"
oder "Höhe mit Kennlinie" und/oder
ABGLEICHMODUS = "trocken"

4) FÜLLSTANDSTYP = "linear" und
ABGLEICHMODUS = "nass"

1)

2)

1) 1)

3)

3)

LEVEL SELECTION

3) – LEVEL SELECTION "Level Easy Pressure" and
CALIBRATION MODE "Wet"

– LEVEL SELECTION = "Level Standard",
LEVEL MODE = "Linear" and
CALIBRATION MODE = "Wet"

EMPTY CALIB.

FULL CALIB.

DAMPING VALUE

Pressure Level

OPERATING MENU

Measured value

GROUP SELECTION

LANGUAGE MEASURING MODE QUICK SETUP

MEASURING MODE

1) Display via on-site display only

2) Display via ToF Tool, FieldCare and
HART handheld terminal only

LEVEL SELECTION

POS. ZERO ADJUST POS. INPUT VALUE

Absolut pressure sensorsGauge pressure sensors

On-site operation ToF Tool, FieldCare and HART handheld terminal

Measured value display
On-site display: Switch from the measured value display 
to GROUP SELECTION with F.

Measured value display
Select QUICK SETUP menu.

GROUP SELECTION
Select MEASURING MODE.

MEASURING MODE
Select "Level" option.

MEASURING MODE
Select "Level" option.

LEVEL SELECTION
Select level mode. For an overview see Page 49.

LEVEL SELECTION
Select level mode. For an overview see Page 49.

GROUP SELECTION
Select QUICK SETUP menu. 
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! Note! 
For on-site operation, see also Page 28, Section 5.2.3 "Function of the operating elements" and 
Page 32, Section 5.4 "On-site operation". 

POS. ZERO ADJUST
Due to orientation of the device, there may be a shift in 
the measured value. You correct the MEASURED 
VALUE via the POS. ZERO ADJUST parameter with the 
"Confirm" option, i. e. you assign the value 0.0 to the 
pressure present. 

POS. ZERO ADJUST
Due to orientation of the device, there may be a shift in 
the measured value. You correct the MEASURED 
VALUE via the POS. ZERO ADJUST parameter with the 
"Confirm" option, i. e. you assign the value 0.0 to the 
pressure present. 

EMPTY CALIB. 1

Enter level for the lower calibration point.
For this parameter, enter a level value which is assigned 
to the pressure present at the device.

EMPTY CALIB. 1

Enter level for the lower calibration point.
For this parameter, enter a level value which is assigned 
to the pressure present at the device.

FULL CALIB. 1

Enter level for the upper calibration point.
For this parameter, enter a level value which is assigned 
to the pressure present at the device.

FULL CALIB. 1

Enter level for the upper calibration point.
For this parameter, enter a level value which is assigned 
to the pressure present at the device.

DAMPING TIME
Enter damping time (time constant τ). The damping 
affects the speed at which all subsequent elements, such 
as the on-site display, measured value and current 
output react to a change in the pressure.

DAMPING TIME
Enter damping time (time constant τ). The damping 
affects the speed at which all subsequent elements, such 
as the on-site display, measured value and current 
output react to a change in the pressure.

1) – LEVEL SELECTION "Level Easy Pressure" and CALIBRATION MODE "Wet"
– LEVEL SELECTION "Level Standard", LEVEL MODE "Linear" and CALIBRATION MODE "Wet"

On-site operation ToF Tool, FieldCare and HART handheld terminal
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7 Maintenance
Cerabar S requires no maintenance.

7.1  Exterior cleaning
Please note the following points when cleaning the device:
• The cleaning agents used should not attack the surface and the seals. 
• Mechanical damage to the membrane, e.g. due to pointed objects, must be avoided.
• Observe degree of protection. See therefor nameplate if necessary (Page 6).

8 Trouble-shooting

8.1 Messages
The following table lists all the possible messages that can occur. 
The device differentiates between the error types "Alarm", "Warning" and "Error". You may specify 
whether the instrument should react as if for an "Alarm" or "Warning" for "Error" messages.
→ See "Error type/NA 64" column and Section 8.2 "Response of outputs to errors". 

In addition, the "Error type/NA 64" column classifies the messages in accordance with NAMUR 
Recommendation NA 64: 
• Break down: indicated with "B"
• Maintenance need: indicated with "C" (check request)
• Function check: indicated with "I" (in service)

Error message display on the on-site display:
• The measured value display shows the message with the highest priority. → See "Priority" 

column.
• The ALARM STATUS parameter shows all the messages present in descending order of priority. 

You can scroll through all the messages present with the S-key or O-key.

Message display via the ToF Tool, FieldCare, FieldCare and HART handheld terminal:
• The ALARM STATUS parameter shows the message with the highest priority. → See "Priority" 

column.

! Note! 
• For support and further information, please contact Endress+Hauser Service.
• → See also Section 8.4, 8.5 and 8.6.
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Code Error type/
NA 64

Message/description Cause Measure Priority

101 (A101) Alarm
B

B>Sensor electronic EEPROM 
error

– Electromagnetic effects are greater 
than specifications in the technical 
data. (→ See Section 9.) This 
message normally only appears 
briefly.

– Wait a few minutes.
– Restart the device. Perform reset 

(Code 62).
– Block off electromagnetic effects or 

eliminate source of disturbance.

17

– Sensor defect. – Replace sensor.

102 (W102) Warning
C

C>Checksum error in EEPROM: 
peakhold segment

– Main electronics defect. Correct 
measurement can continue as long 
as you do not need the peak hold 
indicator function.

– Replace main electronics. 53

106 (W106) Warning
C

C>Downloading - please wait – Downloading. – Wait for download to complete. 52

110 (A110) Alarm
B

B>Checksum error in EEPROM: 
configuration segment

– The supply voltage is disconnected 
when writing.

– Reestablish supply voltage. Perform 
reset (Code 7864) if necessary. 
Carry out calibration again.

6

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→ See Section 9.)

– Block off electromagnetic effects or 
eliminate sources of disturbance.

– Main electronics defect. – Replace main electronics.

113 (A113) Alarm
B

B>ROM failure in transmitter 
electronic

– Main electronics defect. – Replace main electronics. 1

115 (E115) Error
B
factory 
setting: 
Warning

B>Sensor overpressure – Overpressure present. – Reduce pressure until message 
disappears.

29

– Sensor defect. – Replace sensor.

116 (W116) Warning
C

C>Download error, repeat 
download

– The file is defect. – Use another file. 36

– During the download, the data are 
not correctly transmitted to the 
processor, e.g. because of open cable 
connections, spikes (ripple) on the 
supply voltage or electromagnetic 
effects.

– Check cable connection PC – 
transmitter.

– Block off electromagnetic effects or 
eliminate sources of disturbance.

– Perform reset (Code 7864) and carry 
out calibration again.

– Repeat download.

120 (E120) Error
B
factory 
setting: 
Warning

B>Sensor low pressure – Pressure too low. – Increase pressure until message 
disappears.

30

– Sensor defect. – Replace sensor.

121 (A121) Alarm
B

B>Checksum error in factory 
segment of EEPROM

– Main electronics defect. – Replace main electronics. 5

122 (A122) Alarm
B

B>Sensor not connected – Cable connection sensor –main 
electronics disconnected.

– Check cable connection and repair if 
necessary.

13

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→ See Section 9.)

– Block off electromagnetic effects or 
eliminate source of disturbance.

– Main electronics defect. – Replace main electronics.

– Sensor defect. – Replace sensor.

130 (A130) Alarm
B

B>EEPROM is defect. – Main electronics defect. – Replace main electronics. 10

131 (A131) Alarm
B

B>Checksum error in EEPROM: 
min/max segment

– Main electronics defect. – Replace main electronics. 9
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132 (A132) Alarm
B

B>Checksum error in totalizer 
EEPROM

– Main electronics defect. – Replace main electronics. 7

133 (A133) Alarm
B

B>Checksum error in History 
EEPROM

– An error occurred when writing. – Perform reset (Code 7864) and carry 
out calibration again.

8

– Main electronics defect. – Replace electronics.

602 (W602) Warning
C

C>Linearisation curve not 
monoton

– The linearisation table is not 
monotonic increasing or decreasing. 

– Add to linearisation table or perform 
linearisation again.

57

604 (W604) Warning
C

C>Linearisation table not valid. 
Less than 2 points or points too 
close

– The linearisation table consists of 
less than 2 points.

– Add to linearisation table. If 
necessary, perform linearisation 
again.

58

– At least 2 points in the linearisation 
table are too close together. A 
minimum gap of 0.5 % of the 
distance between two points must 
be maintained.
Spans for the "Pressure linearized" 
option: HYDR. PRESS MAX. – 
HYDR. PRESS MIN.; TANK 
CONTENT MAX. – TANK 
CONTENT MIN.
Spans for the "Height linearized" 
option: LEVEL MAX – LEVEL MIN; 
TANK CONTENT MAX. – TANK 
CONTENT MIN.

– Correct linearisation table and 
accept again.

613 (W613) Warning
I

I>Simulation is active – Simulation is switched on, i.e. the 
device is not measuring at present.

– Switch off simulation. 60

620 (E620) Error
C
Factory 
setting: 
Warning

C>Current output out of range The current is outside the permitted 
range 3.8 to 20.5 mA.

– The pressure applied is outside the 
set measuring range (but within the 
sensor range). 

– Check pressure applied, reconfigure 
measuring range if necessary (→ See 
also Operating Instructions BA274P, 
chapter 4 to 6 or these Operating 
Instructions, Page 2.)

– Perform reset (Code 7864) and carry 
out calibration again.

49

– Loose connection at sensor cable – Wait a short period of time and 
tighten the connection, or avoid 
loose connection.

700 (W700) Warning
C

C>Last configuration not stored – An error occurred when writing or 
reading configuration data or the 
power supply was disconnected.

– Perform reset (Code 7864) and carry 
out calibration again.

54

– Main electronics defect. – Replace main electronics.

701 (W701) Warning
C

C>Measuring chain config. 
exceeds sensor range

– The calibration carried out would 
result in the sensor nominal 
operating range being undershot or 
overshot.

– Carry out calibration again. 50

702 (W702) Warning
C

C>HistoROM data not consistent. – Data were not written correctly to 
the HistoROM, e.g. if the HistoROM 
was detached during the writing 
process.

– Repeat upload.
– Perform reset (Code 7864) and carry 

out calibration again.

55

– HistoROM does not have any data. – Copy suitable data to the HistoROM. 
(→ See also Page 35, Section 5.5.1 
"Copying configuration data".)

703 (A703) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

22

– Main electronics defect. – Replace main electronics.

704 (A704) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

12

– Main electronics defect. – Replace main electronics.

Code Error type/
NA 64

Message/description Cause Measure Priority
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705 (A705) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

21

– Main electronics defect. – Replace main electronics.

706 (W706) Warning
C

C>Configuration in HistoROM 
and device not identical

– Configuration (parameters) in the 
HistoROM and in the device is not 
identical.

– Copy data from the device to the 
HistoROM.  (→ See also Page 35, 
Section 5.5.1 "Copying 
configuration data".)

– Copy data from the HistoROM to 
the device. (→ See also Page 35, 
Section 5.5.1 "Copying 
configuration data".) The message 
remains if the HistoROM and the 
device have different software 
versions. The message goes out if 
you copy the data from the device to 
the HistoROM.

– Device reset codes such as 7864 do 
not have any effect on the 
HistoROM. That means that if you 
do a reset, the configurations in the 
HistoROM and in the device may 
not be the same.

59

707 (A707) Alarm
B

B>X-VAL. of lin. table out of edit 
limits. 

– At least one X-VALUE in the 
linearisation table is either below the 
value for HYDR. PRESS MIN. or 
MIN. LEVEL or above the value for 
HYDR. PRESS. MAX. or LEVEL 
MAX. 

– Carry out calibration again. (→ See 
also Operating Instructions BA274P, 
chapter 5 or these Operating 
Instructions, Page 2.)

38

710 (W710) Warning
C

B>Set span too small. Not 
allowed.

– Values for calibration (e.g. lower 
range value and upper range value) 
are too close together.

– Adjust calibration to suit sensor. 
(→ See also Operating Instructions 
BA274P, parameter description 
MINIMUM SPAN or these 
Operating Instructions, Page 2.)

51

– The sensor was replaced and the 
customer-specific configuration does 
not suit the sensor.

– Adjust calibration to suit sensor.
– Replace sensor with a suitable 

sensor.

– Unsuitable download carried out. – Check configuration and perform 
download again.

711 (A711) Alarm
B

B>LRV or URV out of edit limits – Lower range value and/or upper 
range value undershoot or overshoot 
the sensor range limits.

– Reconfigure lower range value and/
or upper range value to suit the 
sensor. Pay attention to position 
factor.

37

– The sensor was replaced and the 
customer-specific configuration does 
not suit the sensor.

– Reconfigure lower range value and/
or upper range value to suit the 
sensor. Pay attention to position 
factor.

– Replace sensor with a suitable 
sensor.

– Unsuitable download carried out. – Check configuration and perform 
download again.

713 (A713) Alarm
B

B>100% POINT level out of edit 
limits

– The sensor was replaced. – Carry out calibration again. 39

715 (E715) Error
C
Factory 
setting: 
Warning

C>Sensor over temperature – The temperature measured in the 
sensor is greater than the upper 
nominal temperature of the sensor. 
(→ See also Operating Instructions 
BA274P, parameter description 
Tmax SENSOR or these Operating 
Instructions, Page 2.)

– Reduce process temperature/
ambient temperature.

32

– Unsuitable download carried out. – Check configuration and perform 
download again.

Code Error type/
NA 64

Message/description Cause Measure Priority
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716 (E716) Error
B
Factory 
setting: 
Alarm

B>Sensor diaphragm broken – Sensor defect. – Replace sensor. 24

717 (E717) Error
C
Factory 
setting: 
Warning

C>Transmitter over temperature – The temperature measured in the 
electronics is greater than the upper 
nominal temperature of the 
electronics (+88 °C). 

– Reduce ambient temperature. 34

– Unsuitable download carried out. – Check configuration and perform 
download again.

718 (E718) Error
C
Factory 
setting: 
Warning

C>Transmitter under temperature – The temperature measured in the 
electronics is smaller than the lower 
nominal temperature of the 
electronics (–43 °C).

– Increase ambient temperature. 
Insulate device if necessary.

35

– Unsuitable download carried out. – Check configuration and perform 
download again.

719 (A719) Alarm
B

B>Y-VAL of lin. table out of edit 
limits

– At least on Y-VALUE in the 
linearisation table is below the MIN. 
TANK CONTANT or above the 
MAX. TANK CONTENT.

– Carry out calibration again. (→ See 
also Operating Instructions BA274P, 
chapter 5 or these Operating 
Instructions, Page 2.)

40

720 (E720) Error
C
Factory 
setting: 
Warning

C>Sensor under temperature – The temperature measured in the 
sensor is smaller than the lower 
nominal temperature of the sensor. 
(→ See also Operating Instructions 
BA274P, parameter description 
Tmin SENSOR or Operating 
Instructions, Page 2.)

– Increase process temperature/
ambient temperature.

33

– Unsuitable download carried out. – Check configuration and perform 
download again.

– Loose connection at sensor cable – Wait a short period of time and 
tighten the connection, or avoid 
loose connection.

721 (A721) Alarm
B

B>ZERO POSITION level out of 
edit limits

– LEVEL MIN or LEVEL MAX has 
been changed. 

– Perform reset (Code 2710) and carry 
out calibration again.

41

722 (A722) Alarm
B

B>EMPTY CALIB. or FULL 
CALIB. out of edit limits

– LEVEL MIN or LEVEL MAX has 
been changed.

– Perform reset (Code 2710) and carry 
out calibration again.

42

723 (A723) Alarm
B

B>MAX. FLOW out of edit limits – FLOW-MEAS. TYPE has been 
changed.

– Carry out calibration again. 43

725 (A725) Alarm
B

B>Sensor connection error, cycle 
disturbance

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→ See Section 9.)

– Block off electromagnetic effects or 
eliminate source of disturbance.

25

– Sensor or main electronics defect. – Replace sensor or main electronics.

726 (E726) Error
C
Factory 
setting: 
Warning

C>Sensor temperature error - 
overrange

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→See Section 9.)

– Block off electromagnetic effects or 
eliminate source of disturbance.

31

– Process temperature is outside 
permitted range.

– Check temperature present, reduce 
or increase if necessary.

– Sensor defect. – If the process temperature is within 
the permitted range, replace sensor.

Code Error type/
NA 64

Message/description Cause Measure Priority
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727 (E727) Error
C
Factory 
setting: 
Warning

C>Sensor pressure error - 
overrange

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→ See Section 9.)

– Block off electromagnetic effects or 
eliminate source of disturbance.

28

– Pressure is outside permitted range. – Check pressure present, reduce or 
increase if necessary.

– Sensor defect. – If the pressure is within the 
permitted range, replace sensor.

728 (A728) Alarm
B

B>RAM error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

2

– Main electronics defect. – Replace main electronics.

729 (A729) Alarm
B

B>RAM error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

3

– Main electronics defect. – Replace main electronics.

730 (E730) Error
C
Factory 
setting: 
Warning

C>LRV user limits exceeded – Pressure measured value has 
undershot the value specified for the 
Pmin ALARM WINDOW parameter. 

– Check system/pressure measured 
value.

– Change value for Pmin ALARM 
WINDOW if necessary. (→ See also 
Operating Instructions BA274P, 
parameter description Pmin ALARM 
WINDOW or these Operating 
Instructions, Page 2.)

46

– Loose connection at sensor cable – Wait a short period of time and 
tighten the connection, or avoid 
loose connection.

731 (E731) Error
C
Factory 
setting: 
Warning

C>URV user limits exceeded – Pressure measured value has 
overshot the value specified for the 
Pmax ALARM WINDOW 
parameter.

– Check system/pressure measured 
value.

– Change value for Pmax ALARM 
WINDOW if necessary. (→ See also 
Operating Instructions BA274P, 
parameter description Pmax ALARM 
WINDOW or these Operating 
Instructions, Page 2.)

45

– Loose connection at sensor cable – Wait a short period of time and 
tighten the connection, or avoid 
loose connection.

732 (E732) Error
C
Factory 
setting: 
Warning

C>LRV Temp. User limits 
exceeded

– Temperature measured value has 
undershot the value specified for the 
Tmin ALARM WINDOW parameter.

– Check system/temperature 
measured value.

– Change value for Tmin ALARM 
WINDOW if necessary. (→ See also 
Operating Instructions BA274P, 
parameter description Tmin ALARM 
WINDOW or these Operating 
Instructions, Page 2.)

48

733 (E733) Error
C
Factory 
setting: 
Warning

C>URV Temp. User limits 
exceeded

– Temperature measured value has 
overshot the value specified for the 
Tmax ALARM WINDOW 
parameter.

– Check system/temperature 
measured value.

– Change value for Tmax ALARM 
WINDOW if necessary. (→ See also 
Operating Instructions BA274P, 
parameter description Tmax 
ALARM WINDOW or these 
Operating Instructions, Page 2.)

47

736 (A736) Alarm
B

B>RAM error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

4

– Main electronics defect. – Replace main electronics.

737 (A737) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

20

– Main electronics defect. – Replace main electronics.

Code Error type/
NA 64

Message/description Cause Measure Priority
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738 (A738) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

19

– Main electronics defect. – Replace main electronics. 

739 (A739) Alarm
B

B>Measurement error – Fault in the main electronics. – Briefly disconnect device from the 
power supply.

23

– Main electronics defect. – Replace main electronics.

740 (E740) Error
C
Factory 
setting: 
Warning

C>Calculation overflow, bad 
configuration

– Level measuring mode: the 
measured pressure has undershot 
the value for HYDR. PRESS. MIN. or 
overshot the value for HYDR. PRESS 
MAX.

– Check configuration and carry out 
calibration again if necessary. 

– Select a device with a suitable 
measuring range.

27

– Level measuring mode: The 
measured level did not reach the 
LEVEL MIN value or exceeded the 
LEVEL MAX value.

– Check configuration and carry out 
calibration again if necessary. 
(→ See also Operating Instructions 
BA274P, parameter description 
LEVEL MIN. these Operating 
Instructions, Page 2.)

– Flow measuring mode: the 
measured pressure has undershot 
the value for MAX. PRESS FLOW.

– Check configuration and carry out 
calibration again if necessary. 

– Select a device with a suitable 
measuring range.

741 (A741) Alarm
B

B>TANK HEIGHT out of edit 
limits

– LEVEL MIN or LEVEL MAX has 
been changed.

– Perform reset (Code 2710) and carry 
out calibration again.

44

742 (A742) Alarm
B

B>Sensor connection error 
(upload)

– Electromagnetic effects are greater 
than specifications in the technical 
data. (→ See Section 9.) This 
message normally only appears 
briefly.

– Wait a few minutes.
– Perform reset (Code 7864) and carry 

out calibration again.

18

– Cable connection sensor –main 
electronics disconnected.

– Check cable connection and repair if 
necessary.

– Sensor defect. – Replace sensor.

743 (E743) Alarm
B

B>Electronic PCB error during 
initialisation

– This message normally only appears 
briefly.

– Wait a few minutes.
– Restart the device. Perform reset 

(Code 62).

14

– Main electronics defect. – Replace main electronics.

744 (A744) Alarm
B

B>Main electronic PCB error – Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→ See Section 9.)

– Restart the device. Perform reset 
(Code 62).

– Block off electromagnetic effects or 
eliminate source of disturbance.

11

– Main electronics defect. – Replace main electronics.

745 (W745) Warning
C

C>Sensor data unknown – Sensor does not suit the device 
(electronic sensor nameplate). 
Device continues measuring.

– Replace sensor with a suitable 
sensor.

56

746 (W746) Warning
C

C>Sensor connection error - 
initialising

– Electromagnetic effects are greater 
than specifications in the technical 
data. (→ See Section 9.) This 
message normally only appears 
briefly.

– Wait a few minutes.
– Restart the device. Perform reset 

(Code 7864).
– Block off electromagnetic effects or 

eliminate source of disturbance.

26

– Overpressure or low pressure 
present.

– Reduce or increase pressure.

747 (A747) Alarm
B

B>Sensor software not compatible 
to electronics

– Sensor does not suit the device 
(electronic sensor nameplate).

– Replace sensor with a suitable 
sensor.

16

Code Error type/
NA 64

Message/description Cause Measure Priority
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8.2 Response of outputs to errors
The device differentiates between the error types Alarm, Warning and Error. 
→ See the following table and Page 52, Section 8.1 "Messages".

748 (A748) Alarm
B

B>Memory failure in signal 
processor

– Electromagnetic effects are greater 
than specifications in the technical 
data. 
(→See Section 9.)

– Block off electromagnetic effects or 
eliminate source of disturbance.

15

– Main electronics defect. – Replace main electronics.

Code Error type/
NA 64

Message/description Cause Measure Priority

Output A (Alarm) W (Warning) E (Error: Alarm/Warning)

Current output Assumes the value specified via the 
OUTPUT FAIL MODE1, ALT. CURR. 
OUTPUT1 and SET MAX. ALARM1 
parameter. → See also the following section 
"Configuring current output for an alarm".

Device continues measuring. For this error, you can enter whether the 
device should react as in the event of an 
alarm or as in the event of a warning. See 
corresponding "Alarm" or "Warning" 
column. (→ See also Operating Instructions 
BA274P, parameter description SELECT 
ALARM TYPE or these Operating 
Instructions, Page 2.)

Bargraph
(on-site display)

The bargraph adopts the value defined by 
the OUTPUT FAIL MODE 1 parameter.

The bargraph adopts the value which 
corresponds to the current value.

→ See this table, "Alarm" or "Warning" 
column, depending on selection.

On-site display – The measured value and message are 
displayed alternately

– Measured value display: -symbol is 
permanently displayed.

– The measured value and message are 
displayed alternately

– Measured value display: -symbol 
flashes.

– The measured value and message are 
displayed alternately

– Measured value display: see 
corresponding "Alarm" or "Warning" 
column

Message display
– 3-digit number such as A122 and 

description

Message display:
– 3-digit number such as W613 and 

description

Message display:
– 3-digit number such as E731 and 

description

Remote operation 
(ToF Tool, FieldCare or 
HART handheld 
terminal)

In the case of an alarm, the 
ALARM STATUS2 parameter displays a 3-
digit number such as 122 for "Sensor not 
connected".

In the case of a warning, the ALARM 
STATUS2 parameter displays a 3-digit 
number such as 613 for "Simulation is 
active".

In the case of an error, the 
ALARM STATUS2 parameter displays a 3-
digit number such as 731 for "URV user 
limits exceeded".

1) Menu path: (GROUP SELECTION →) OPERATING MENU → OUTPUT

2) Menu path: (GROUP SELECTION →) OPERATING MENU → MESSAGES
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8.2.1 Configuring current output for an alarm
You can configure the current output for the event of an alarm by means of the OUTPUT FAIL 
MODE, ALT. CURR. OUTPUT and SET MAX. ALARM parameters. These parameters are displayed 
in the OUTPUT group (menu path: (GROUP SELECTION →) OPERATING MENU → OUTPUT).

In the event of an alarm, the current and the bargraph assume the value entered with the OUTPUT 
FAIL MODE parameter.

P01-xxxxxxxx-05

Fig. 32: Current output in the event of an alarm

Options:
1 Max. alarm (110%): can be set between 21 to 23 mA via the SET MAX. ALARM parameter
2 Hold meas. value: last measured value is kept
3 Min. alarm (–10%): 3.6 mA

Factory setting: 
• OUTPUT FAIL MODE: Max. Alarm (110%)
• SET MAX. ALARM: 22 mA

Use the ALT. CURR. OUTPUT parameter to set the current output value for the error messages E 
120 "Sensor low pressure" and E 115 "Sensor overpressure". You have the following options:
– Normal: the current output assumes the value set via the OUTPUT FAIL MODE and SET MAX. 

ALARM parameters.
– NAMUR

– Lower sensor limit undershot (E 120 "Sensor low pressure"): 3.6 mA
– Upper sensor limit overshot (E 115 "Sensor overpressure") overshot: current output assumes 

the value set via the SET MAX ALARM parameter.

Factory setting:
• ALT. CURR. OUTPUT: normal

t

I

max.

min.

➀

➂

➁

3.6 mA

21...23 mA
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8.3 Confirming messages
Depending on the settings for the ALARM DISPL. TIME and ACK. ALARM MODE parameters, the 
following measures should be taken to clear a message:

If the on-site display displays a message, you can suppress it with the F-key.
If there are several messages, the on-site display shows the message which has the highest priority 
(see also Section 8.1). Once you have suppressed this message using the F-key, the message with 
the next highest priority is displayed. You can use the F-key to suppress each message, one after 
the other.
The ALARM STATUS parameter continues to display all the messages present.

Settings 1

1) Menu path for ALARM DISPL. TIME and ACK. ALARM MODE: (GROUP SELECTION →) OPERATING MENU → 
DIAGNOSTICS → MESSAGES

Measures

– ALARM DISPL. TIME = 0 s
– ACK. ALARM MODE = off

– Rectify cause of the message (see also Section 8.1).

– ALARM DISPL. TIME > 0 s
– ACK. ALARM MODE = off

– Rectify cause of the message (see also Section 8.1).
– Wait for the alarm display time to elapse.

– ALARM DISPL. TIME = 0 s
– ACK. ALARM MODE = on

– Rectify cause of the message (see also Section 8.1).
– Confirm message using ACK. ALARM parameter.

– ALARM DISPL. TIME > 0 s
– ACK. ALARM MODE = on

– Rectify cause of the message (see also Section 8.1).
– Confirm message using ACK. ALARM parameter.
– Wait for the alarm display time to elapse. If a message appears and the alarm 

display time elapses before the message has been acknowledged, the message 
will be cleared once it has been acknowledged.
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8.4 Repair
The Endress+Hauser repairs concept provides for measuring devices to have a modular design and 
also the customer may carry out repairs.

Section "Spare parts" contains all the spare parts listed with their order numbers. You can order them 
from Endress+Hauser for repairs on your Cerabar S. As far as necessary, the spare parts also include 
replacement instructions.

! Note! 
• For certified devices, please consult Chapter "Repair of Ex-certified devices".
• For more information on service and spare parts contact the Endress+Hauser Service. → See 

www.endress.com/worldwide.

8.5 Repair of Ex-certified devices

# Warning! 
When repairing Ex-certified devices, please note the following:
• Only specialist personnel or Endress+Hauser may undertake repairs of certified devices.
• Relevant standards, national hazardous area regulations and Safety Instructions and Certificates 

must be observed.
• Only genuine Endress+Hauser spare parts may be used.
• When ordering spare parts, please check the device designation on the nameplate. Identical parts 

may only be used as replacements.
• Electronic inserts or sensors already in use in a standard instrument may not be used as spare parts 

for a certified device.
• Carry out repairs according to the instructions. After repairs, the device must fulfil the 

requirements of the specified individual tests. 
• A certified device may only be converted into another certified variant by Endress+Hauser.
• All repairs and modifications must be documented.
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8.6 Spare Parts
The following pages list all the spare parts with order numbers which you can order from 
Endress+Hauser to repair the Cerabar S.
When ordering spare parts, always quote the serial number indicated on the nameplate. The spare 
parts number is embossed on every spare part. As far as necessary, the spare parts also include 
replacement instructions.

You can order sensor modules as spare parts for PMC71 and PMP71. For PMC71 and PMP71, see 
Page 68 and Page 71 respectively.
The right order number for the sensor module is derived from the Order No. which is indicated on 
the nameplate (→ see also Page 6).

P01-PMx7xxxx-16-xx-xx-xx-003

Fig. 33: Order code device or order code sensor module

10 Approval
20 Output; Operation
30 Housing; Cable entry; Protection
40 Sensor range; OPL
50 Calibration; Unit
60 Membrane material (PMP71 only)
70 Process connection; Material
80 Seal
90 Fill fluid (PMP71 only)
100 Additional option 1
110 Additional option 2

❑  ❑  ❑  ❑❑  ❑  ❑  ❑ ❑  ❑❑ ❑  ❑
10 20 30 40 50 60 70 90 100 110

PMC71X –

PMC71 –

❑❑ ❑❑❑

PMP71X –

PMP71 –

❑❑ ❑❑ ❑❑ ❑

80

❑ ❑

❑ ❑

❑

Order code/Order No. of the device
see name plate

Order code sensor module

Order code sensor module
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8.6.1 Spare parts for PMC71, PMP71, PMP75
See the following pages for process connections and sensors.

Aluminium or stainless steel housing (T14)

P01-FMB70xxx-09-xx-xx-xx-001

Fig. 34: Spare parts for aluminium housing (T14), order number see Page 66

35
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21

21

21

25

40

15

13

30

31

12

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 303 of 879



Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART Trouble-shooting

Endress+Hauser 65

Stainless steel housing (T17)

P01-FMB70xxx-09-xx-xx-xx-003

Fig. 35: Spare parts for stainless steel housing (T17), order number see Page 66
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12 Mounting set housing/sensor
52020440 Mounting set housing/sensor consists of: 2 O-rings 45.69x2.62 EPDM + retaining ring
71020596 Mounting set housing T17/sensor consists of: 1 O-ring EPDM, 1 molded sealing ring EPDM + retaining ring

13 Push buttons housing, HART
52024110 Push buttons, consists of: push buttons, cover and screws

15 Cable entry/cable gland
52020760 Cable gland M20x1.5, gasket
52020761 Cable entry G 1/2, gasket, adapter
52020762 Plug 2/7 pole, Han7D, gasket
52020763 Plug 3 pole, M12, gasket

20 Cover
52020432 Cover for Aluminium T14 housing incl. gasket, not for EEx d/XP
52020433 Cover for Aluminium T14 housing incl. gasket, for EEx d/XP
52028310 Cover for AISI 316L T14 housing incl. gasket
71002774 Cover for AISI 316L T17 housing incl. gasket
52020494 Cover for Aluminium T14 housing with sight glass: polycarbonate, incl. gasket, Ex-free
52020492 Cover for Aluminium T14 housing with sight glass: mineral glass, incl. gasket, not for EEx d/XP
52020493 Cover for Aluminium T14 housing with sight glass: mineral glass, incl. gasket, for EEx d/XP
71002811 Cover for AISI 316L T17 housing with sight glass: polycarbonate, incl. gasket, for Ex-free area, 1/2 G EEx ia, IS, NI 
71002810 Cover for AISI 316L T17 housing with sight glass: mineral glass, incl. gasket, 

for 3 G EEx nA, 1/2 D, 1/3 D, 1 GD, 1/2 GD, DIP, Dust Ex

21 Sealing for cover
52020429 Sealing set EPDM for cover Aluminium T14 housing (5 pieces)

25 Cover for terminal compartment
52020432 Cover for Aluminium T14 housing incl. gasket, not for EEx d/XP
52020433 Cover for Aluminium T14 housing incl. gasket, for EEx d/XP
52028310 Cover for AISI 316L T14 housing incl. gasket
71002774 Cover for AISI 316L T17 housing incl. gasket

30 Electronics
71026358 Electronics 4 to 20 mA, HART, Ex, version 2.1x, push button on electronics
71026359 Electronics 4 to 20 mA, HART, Ex, version 2.1x, push button on housing

31 HistoROM/M-DAT
52027785 HistoROM/M-DAT, ToF Tool-CD included

35 Terminal block
52020434 Terminal 3-pole, RFI-filter 4...20 mA, HART Ex ia
52020436 Terminal 3-pole, RFI-filter 4...20 mA, HART Ex d

40 Display module
71002865 Display module VU340 HART with 3 push buttons and holder
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8.6.2 Spare parts for PMC71

P01-PMC71xxx-09-xx-xx-xx-000

55

57

12

57

57

50 5050

58

55 Process adapter PMC71
52020215 Thread JIS B0202 PF 1/2 (external), AISI 316L
52020216 Thread ISO 228 G 1/2 A G 1/4 (internal), AISI 316L
52020217 Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L
52020218 Thread JIS B0203 PT 1/2 (external), AISI 316L
52020219 Thread ANSI 1/2 MNPT, AISI 316L
52020220 Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L
52020221 Thread DIN 13 M 20x1.5 hole 11.4 mm, AISI 316L
52020222 Thread G 1/2 A EN 837, AISI 316L

Process adapter PMC71 with material test certificate for wetted parts, inspection certificate EN 10204 3.1 as per 
specification 52005759

52020223 Thread JIS B0202 PF 1/2 (external), AISI 316L
52020224 Thread ISO 228 G 1/2 A G 1/4 (internal), AISI 316L
52020225 Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L
52020226 Thread JIS B0203 PT 1/2 (external), AISI 316L
52020227 Thread ANSI 1/2 MNPT, AISI 316L
52020228 Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L
52020229 Thread DIN 13 M 20x1.5 hole 11.4 mm, AISI 316L
52020230 Thread G 1/2 A EN 837, AISI 316L

57 Process gasket
52020768 O-ring 26.7x1.78 FKM 70 Viton, oil and grease free (5 pieces)
52020769 O-ring 26.7x1.78 NBR 70 (5 pieces)
52020770 O-ring 26.7x1.78 EPDM 70 (5 pieces)
52020771 O-ring 26.7x1.78 FKM Viton –40°C (5 pieces)
52020772 O-ring 26.7x1.78 FFKM 70 Kalrez (1 piece)
52020773 O-ring 26.7x1.78 FFKM 75 Chemraz (1 piece)

58 Fastening angle
52020441 Mounting angle, adapter and screws
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Sensor module for Cerabar S PMC71

→ For continuation of ordering information of sensor module, see following page.

10 Approval:
A For non-hazardous areas
1 ATEX II 1/2 G EEx ia IIC T6
6 ATEX II 1/2 G EEx ia IIC T6, Overspill protection WHG
2 ATEX II 1/2 D
8 ATEX II 1 GD EEx ia IIC T6
3 ATEX II 1/2 GD EEx ia IIC T6
5 ATEX II 2 G EEx d[ia] IIC T6
7 ATEX II 3 G EEx nA II T6
S FM IS, Class I, II, III Division 1, Groups A – G; NI Class I Division 2, Groups A – D; AEx ia
T FM XP, Class I Division 1, Groups A – D; AEx d
R FM NI, Class I, Division 2, Groups A – D
U CSA IS, Class I, II, III Division 1, Groups A – G; Class I Division 2, Groups A – D, Ex ia
V CSA XP, Class I, Division 1, Groups B – D; Ex d
G NEPSI Ex d[ia] IIC T4/T6
H NEPSI Ex ia IIC T6
I IECEx Zone 1 Ex ia IIC T6
K TIIS Ex ia IIC T6
L TIIS Ex d[ia] IIC T6
M TIIS Ex d[ia] IIC T4
N TIIS Ex ia IIC T4

40 Sensor range; OPL:
Sensors for gauge pressure
Measurement limits: –100 % (–1 bar)...+100 % of sensor nominal range
Sensor nominal value (URL) OPL (Over pressure limit)

1C 100 mbar/10 kPa/1.5 psi g 4 bar/400 kPa/60 psi g
1E 250 mbar/25 kPa/3.75 psi g 5 bar/500 kPa/75 psi g
1F 400 mbar/40 kPa/6 psi g 8 bar/800 kPa/120 psi g
1H 1 bar/100 kPa/15 psi g 10 bar/1 MPa/150 psi g
1K 2 bar/200 kPa/30 psi g 18 bar/1.8 MPa/270 psi g
1M 4 bar/400 kPa/60 psi g 25 bar/2,5 MPa/375 psi g
1P 10 bar/1 MPa/150 psi g 40 bar/4 MPa/600 psi g
1S 40 bar/4 MPa/600 psi g 60 bar/6 MPa/900 psi g

Sensors for absolute pressure
Sensor nominal value (URL) OPL (Over pressure limit)

2C 100 mbar/10 kPa/1.5 psi abs 4 bar/400 kPa/60 psi abs
2E 250 mbar/25 kPa/3.75 psi abs 5 bar/500 kPa/75 psi abs
2F 400 mbar/40 kPa/6 psi abs 8 bar/800 kPa/120 psi abs
2H 1 bar/100 kPa/15 psi abs 10 bar/1 MPa/150 psi abs
2K 2 bar/200 kPa/30 psi abs 18 bar/1,8 MPa/270 psi abs
2M 4 bar/400 kPa/60 psi abs 25 bar/2,5 MPa/375 psi abs
2P 10 bar/1 MPa/150 psi abs 40 bar/4 MPa/600 psi abs
2S 40 bar/4 MPa/600 psi abs 60 bar/6 MPa/900 psi abs

70 Process connection, material:
Thread, inner diaphragm

GA Thread ISO 228 G 1/2 A EN 837, AISI 316L
GB Thread ISO 228 G 1/2 A EN 837, Alloy C
GC Thread ISO 228 G 1/2 A EN 837, Monel
GD Thread ISO 228 G 1/2 A EN 837, PVDF (max. 15bar/225 psi, –10...+60 °C)
GE Thread ISO 228 G 1/2 A G 1/4 (female), AISI 316L
GF Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C
GG Thread ISO 228 G 1/2 A G 1/4 (female), Monel
GH Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L
GJ Thread ISO 228 G 1/2 A hole 11.4 mm, Alloy C
GK Thread ISO 228 G 1/2 A hole 11.4 mm, Monel

PMC71X  order code
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Sensor module for Cerabar S PMC71 (continuation)

→ For continuation of ordering information of sensor module, see following page.

70 Process connection, material
Thread, inner diaphragm

RA Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L
RB Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy C
RC Thread ANSI 1/2 MNPT 1/4 FNPT, Monel
RD Thread ANSI 1/2 MNPT hole 11.4 mm, AISI 316L
RE Thread ANSI 1/2 MNPT hole 11.4 mm, Alloy C
RF Thread ANSI 1/2 MNPT hole 11.4 mm, Monel
RG Thread ANSI 1/2 MNPT hole 3 mm, PVDF 

(max. 15 bar/225 psi, –10...+60 °C)
RH Thread ANSI 1/2 FNPT, AISI 316L
RJ Thread ANSI 1/2 FNPT, Alloy C
RK Thread ANSI 1/2 FNPT, Monel
GL Thread JIS B0202 PF 1/2 (male), AISI 316L
RL Thread JIS B0203 PT 1/2 (male), AISI 316L
GP Thread DIN 13 M 20x1.5 hole 11.4 mm, AISI 316L
GQ Thread DIN 13 M 20x1.5 hole 11.4 mm, Alloy C

Thread, flush-mounted diaphragm
1G Thread ISO 228 G 1 1/2 A, AISI 316L
1H Thread ISO 228 G 1 1/2 A, Alloy C
1J Thread ISO 228 G 1 1/2 A, Monel
1 K Thread ISO 228 G 2 A, AISI 316L
1L Thread ISO 228 G 2 A, Alloy C
1M Thread ISO 228 G 2 A, Monel
2D Thread ANSI 1 1/2 MNPT, AISI 316L
2E Thread ANSI 1 1/2 MNPT, Alloy C
2F Thread ANSI 1 1/2 MNPT, Monel
2G Thread ANSI 2 MNPT, AISI 316L
2H Thread ANSI 2 MNPT, Alloy C
2J Thread ANSI 2 MNPT, Monel
1R Thread DIN 13 M 44x1.25, AISI 316L
1S Thread DIN 13 M 44x1.25, Alloy C

EN/DIN flanges, flush-mounted diaphragm
CP DN 32 PN 25/40 B1, AISI 316L
CQ DN 40 PN 25/40 B1, AISI 316L
BR DN 50 PN 10/16 A, PVDF (max. 10 bar/150 psi, –10...+60 °C)
B3 DN 50 PN 25/40 A, AISI 316L 
C3 DN 50 PN 63 B1, AISI 316L 
BS DN 80 PN 10/16 A, PVDF (max. 10 bar/150 psi, –10...+60 °C)
B4 DN 80 PN 25/40 A, AISI 316L 

ANSI flanges, flush-mounted diaphragm
AE 1 1/2" 150 lbs RF, AISI 316/316L
AQ 1 1/2" 300 lbs RF, AISI 316/316L
AF 2" 150 lbs RF, AISI 316/316L
JR 2" 150 lbs RF, AISI 316L with ECTFE-coating
A3 2" 150 lbs RF, PVDF (max. 10 bar/150 psi, –10...+60 °C)
AR 2" 300 lbs RF, AISI 316/316L
AG 3" 150 lbs RF, AISI 316/316L
JS 3" 150 lbs RF, AISI 316L with ECTFE-coating
A4 3" 150 lbs RF, PVDF (max. 10 bar/150 psi, –10...+60 °C)
AS 3" 300 lbs RF, AISI 316/316L
AH 4" 150 lbs RF, AISI 316/316L
JT 4" 150 lbs RF, AISI 316L with ECTFE-coating
AT 4" 300 lbs RF, AISI 316/316L

JIS flange, flush-mounted diaphragm
KF 10K 50A RF, AISI 316L
KL 10K 80A RF, AISI 316L
KH 10K 100A RF, AISI 316L

PMC71X  order code
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Sensor module for Cerabar S PMC71 (continuation)

70 Process connection, material
Thread, inner diaphragm
Hygienic connections

MP DIN 11851 DN 40 PN 25, AISI 316L, 3A with seal HNBR/EPDM
MR DIN 11851 DN 50 PN 25, AISI 316L, 3A with seal HNBR/EPDM
TD Tri-Clamp ISO 2852 DN 51 (2"), AISI 316L, 3A with seal HNBR/EPDM
TF Tri-Clamp ISO 2852 DN 76.1 (3"), AISI 316L, 3A with seal HNBR/EPDM
TK DRD 65 mm, PN 25, AISI 316L, 3A with seal HNBR/EPDM
TR Varivent Type N for pipes DN 40 – DN 162, PN 40, AISI 316L, 3A with seal HNBR/EPDM

without process connection
0A without process connection for thread, interchangeable threaded boss
0B without process connection for thread, flush-mounted
0C without process connection for flange, flush-mounted

80 Seal:
A FKM Viton
B EPDM
D Kalrez
E Chemraz
F NBR
1 FKM Viton, oxygen service

100 Additional options 1:
A Additional options 1 not selected
B Material test certificate for wetted parts, inspection certificate as per EN 10204 3.1 acc. to 

specification 52005759
M Overvoltage protection
V Mounting on shut-off valve from above
N HistoROM/M-DAT
S GL (German Lloyd)/ABS marine certificate
2 Test report acc. to EN 10204 2.2
3 Routine test with certificate, inspection certificate as per EN 10204 3.1
4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1

110 Additional options 2:
A Additional options 2 not selected
S GL (German Lloyd)/ABS marine certificate
2 Test report acc. to EN10204 2.2 
3 Routine test with certificate, inspection certificate as per EN 10204 3.1
4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1
5 Helium leak test EN 1518 with test certificate, inspection certificate as per EN 10204 3.1

PMC71X order code sensor module with process connection

PMC71X 0A
0B
0C

A A order code sensor module without process connection
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8.6.3 Spare parts for PMP71

P01-PMP71xxx-09-xx-xx-xx-000

Sensor module for Cerabar S PMP71

→ For continuation of ordering information of sensor module, see following page.

10 Approval:
A For non-hazardous areas
1 ATEX II 1/2 G EEx ia IIC T6
6 ATEX II 1/2 G EEx ia IIC T6, Overspill protection WHG
2 ATEX II 1/2 D
4 ATEX II 1/3 D
8 ATEX II 1 GD EEx ia IIC T6
5 ATEX II 2 G EEx d IIC T6
7 ATEX II 3 G EEx nA II T6
S FM IS, Class I, II, III Division 1, Groups A – G; NI Class I Division 2, Groups A – D; AEx ia
T FM XP, Class I Division 1, Groups A – D; AEx d
Q FM DIP, Class II, III Division 1, Groups E – G
R FM NI, Class I, Division 2, Groups A – D
U CSA IS, Class I, II, III Division 1, Groups A – G; Class I Division 2, Groups A – D, Ex ia
V CSA XP, Class I, Division 1, Groups B – D, Ex d
W CSA Class II, III Division 1, Groups E – G (Dust Ex)
G NEPSI Ex d IIC T6
H NEPSI Ex ia IIC T6
I IECEx Zone 1 Ex ia IIC T6
K TIIS Ex ia IIC T6
L TIIS Ex d IIC T6
B Combi-certificate: ATEX II 1/2 GD EEx ia EEx ia IIC T6 and ATEX II 2 G EEx d IIC T6
C Combi-certificate: FM IS and XP Class I Division 1, Groups A – D
D Combi-certificate: CSA IS and XP Class I Division 1, Groups A – D
E Combi-certificate: FM/CSA IS and XP Class I Division 1, Groups A – D

PMP71X order code

50

12

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 310 of 879



Trouble-shooting Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART

72 Endress+Hauser

Sensor module for Cerabar S PMP71 (continuation) 

→ For continuation of ordering information of sensor module, see following page.

40 Sensor range; OPL (continued):
Sensors for gauge pressure
Measurement limits: –100 % (–1 bar)...+100 % of sensor nominal range
Sensor nominal value (URL) OPL (Over pressure limit)

1C 100 mbar/10 kPa/1.5 psi g 4 bar/400 kPa/60 psi g
1E 250 mbar/25 kPa/3.8 psi g 4 bar/400 kPa/60 psi g
1F 400 mbar/40 kPa/6 psi g 6 bar/600 kPa/90 psi g
1H 1 bar/100 kPa/15 psi g 10 bar/1 MPa/150 psi g
1K 2 bar/200 kPa/30 psi g 20 bar/2 MPa/300 psi g
1M 4 bar/400 kPa/60 psi g 28 bar/2.8 MPa/420 psi g
1P 10 bar/1 MPa/150 psi g 40 bar/4 MPa/600 psi g
1S 40 bar/4 MPa/600 psi g 160 bar/16 MPa/2400 psi g
1U 100 bar/10 MPa/1500 psi g 400 bar/40 MPa/6000 psi g
1W 400 bar/40 MPa/6000 psi g 600 bar/60 MPa/9000 psi g
1X 700 bar/70 MPa/10500 psi g 1050 bar/105 MPa/15700 psi g

Sensors for absolute pressure
Sensor nominal value (URL) OPL (Over pressure limit)

2C 100 mbar/10 kPa/1.5 psi abs 4 bar/400 kPa/60 psi abs
2E 250 mbar/25 kPa/3.8 psi abs 4 bar/400 kPa/60 psi abs
2F 400 mbar/40 kPa/6 psi abs 6 bar/600 kPa/90 psi abs
2H 1 bar/100 kPa/15 psi abs 10 bar/1 MPa/150 psi abs
2K 2 bar/200 kPa/30 psi abs 20 bar/2 MPa/300 psi abs
2M 4 bar/400 kPa/60 psi abs 28 bar/2.8 MPa/420 psi abs
2P 10 bar/1 MPa/150 psi abs 40 bar/4 MPa/600 psi abs
2S 40 bar/4 MPa/600 psi abs 160 bar/16 MPa/2400 psi abs
2U 100 bar/10 MPa/1500 psi g 400 bar/40 MPa/6000 psi g
2W 400 bar/40 MPa/6000 psi g 600 bar/60 MPa/9000 psi g
2X 700 bar/70 MPa/10500 psi g 1050 bar/105 MPa/15700 psi g

60 Membrane material:
1 AISI 316L
2 Alloy C276

70 Process connection; material:
Thread, inner diaphragm

GA Thread ISO 228 G 1/2 A EN 837, AISI 316L
GB Thread ISO 228 G 1/2 A EN 837, Alloy C
GE Thread ISO 228 G 1/2 A G 1/4 (female), AISI 316L
GF Thread ISO 228 G 1/2 A G 1/4 (female), Alloy C
GH Thread ISO 228 G 1/2 A hole 11.4 mm, AISI 316L
GJ Thread ISO 228 G 1/2 A hole 11.4 mm, Alloy C
RA Thread ANSI 1/2 MNPT 1/4 FNPT, AISI 316L
RB Thread ANSI 1/2 MNPT 1/4 FNPT, Alloy C
RD Thread ANSI 1/2 MNPT, AISI 316L
RE Thread ANSI 1/2 MNPT, Alloy C
RH Thread ANSI 1/2 FNPT, AISI 316L
RJ Thread ANSI 1/2 FNPT, Alloy C
GL Thread JIS B0202 PF 1/2 (male), AISI 316L
RL Thread JIS B0203 PT 1/2 (male), AISI 316L
GP Thread DIN 13 M 20x1.5 hole 11.4 mm, AISI 316L
GQ Thread DIN 13 M 20x1.5 hole 11.4 mm, Alloy C

PMP71X  order code
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Sensor module for Cerabar S PMP71 (continuation)

→ For continuation of ordering information of sensor module, see following page.

70 Process connection; material (continued):
Thread, flush-mounted diaphragm

1 A Thread ISO 228 G 1/2 A, DIN 3852, AISI 316L
1B Thread ISO 228 G 1/2 A, DIN 3852, Alloy C
1D Thread ISO 228 G 1 A, AISI 316L
1E Thread ISO 228 G 1 A, Alloy C
1G Thread ISO 228 G 1 1/2 A, AISI 316L
1H Thread ISO 228 G 1 1/2 A, Alloy C
1 K Thread ISO 228 G 2 A, AISI 316L
1L Thread ISO 228 G 2 A, Alloy C
2 A Thread ANSI 1 MNPT, AISI 316L
2B Thread ANSI 1 MNPT, Alloy C
2D Thread ANSI 1 1/2 MNPT, AISI 316L
2E Thread ANSI 1 1/2 MNPT, Alloy C
2G Thread ANSI 2 MNPT, AISI 316L
2H Thread ANSI 2 MNPT, Alloy C
1N Thread DIN 16288 M 20x1.5, AISI 316L
1P Thread DIN 16288 M 20x1.5, Alloy C
1R Thread DIN 13 M 44x1.25, AISI 316L
1S Thread DIN 13 M 44x1.25, Alloy C

EN/DIN flanges, flush-mounted diaphragm 
CN DN 25 PN 10-40 B1, AISI 316L 
CP DN 32 PN 25/40 B1, AISI 316L 
CQ DN 40 PN 25/40 B1, AISI 316L 
B3 DN 50 PN 25/40 A, AISI 316L 
B4 DN 80 PN 25/40 A, AISI 316L 

ANSI flanges, flush-mounted diaphragm
AN 1" 300 lbs RF, AISI 316/316L
AE 1 1/2" 150 lbs RF, AISI 316/316L
AQ 1 1/2" 300 lbs RF, AISI 316/316L
AF 2" 150 lbs RF, AISI 316/316L
AG 3" 150 lbs RF, AISI 316/316L
AS 3" 300 lbs RF, AISI 316/316L
AH 4" 150 lbs RF, AISI 316/316L
AT 4" 300 lbs RF, AISI 316/316L

JIS flanges, flush-mounted diaphragm
KA 20K 25A RF, AISI 316L
KF 10K 50A RF, AISI 316L
KL 10K 80A RF, AISI 316L
KH 10K 100A RF, AISI 316L

Other
UR Ovalflange adapter 1/4-18 NPT, mounting: 7/16-20 UNF, AISI 316L
U1 Prepared for diaphragm seal mount, AISI 316L

90 Fill fluid:
A Silicone oil
F Inert oil

100 Additional options 1:
A Additional options 1 not selected
B Material test certificate for wetted parts, inspection certificate as per EN 10204 3.1 acc. to 

specification 52005759
C NACE MR0175 material
D Material test certificate for wetted parts as per EN 10204 3.1 and NACE MR0175 material, 

inspection certificate as per EN 10204 acc. to specification 52010806
S GL (German Lloyd)/ABS marine certificate
2 Test report acc. to EN10204 2.2 
3 Routine test with certificate, inspection certificate as per EN 10204 3.1
4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1

PMP71X order code
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Sensor module for Cerabar S PMP71 (continuation)

8.7 Returning the device
Before you send in a device for repairs or checking:
• Remove all signs of fluids, paying particular attention to seal grooves and gaps in which fluid can 

become lodged. This is especially important if the fluid is hazardous to health. Please refer also to 
the "Declaration of Hazardous Material and De-Contamination".

Please enclose the following when returning the device:
• Please fill out completely and sign the "Declaration of Hazardous Material and De-

Contamination".
It is only then possible for Endress+Hauser to inspect or repair the returned device.

• The chemical and physical properties of the fluid.
• A description of the application.
• A description of the error which occurred.
• Special instructions on handling, if necessary, e.g. safety data sheet as per 

EN 91/155/EEC.

8.8 Disposal
When disposing, separate and recycle the device components based on the materials.

110 Additional options 2:
A Additional options 2 not selected
M Overvoltage protection
N HistoROM/M-DAT
S GL (German Lloyd)/ABS marine certificate
2 Test report acc. to EN10204 2.2 
3 Routine test with certificate, inspection certificate as per EN 10204 3.1
4 Overpressure test with certificate, inspection certificate as per EN 10204 3.1
5 Helium leak test EN 1518 with test certificate, 

inspection certificate as per EN 10204 3.1

PMP71X order code
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8.9 Software history

Date of issue Software version Changes software Order code

10.2003 01.00 Original software.

Compatible with:
– ToF Tool Field Tool Package, version 1.04.00 or higher
– Commuwin II version 2.08.-1, Update G or higher
– HART Communicator DXR375 with Device Rev.: 10, DD Rev.: 1

52020517

05.2004 02.00 – Number of parameters in the Quick Setup menus has been reduced. 
– On-site operation: LANGUAGE and MEASURING MODE parameters have 

been moved to the top level.
– New SAFETY CONFIRM. group implemented for SIL. 

→ See also SD190P Safety Manual Cerabar S.
– MEASURING MODE "Level", LEVEL MODE "Linear": AREA UNIT and TANK 

SECTION parameters have been replaced with the TANK VOLUME and TANK 
HEIGHT parameters.

– Function of the UNIT FLOW parameter has been split across four parameters.
– Function of the SIMULATED VALUE parameter has been split across six 

parameters.
– SENSOR TRIM and CURRENT TRIM groups have been removed.
– Sensor adapt reset, code 1209 and sensor calibration reset, code 2509 have 

been removed.
– Quick Setup menus are available via ToF Tool.

Compatible with:
– ToF Tool Field Tool Package version 2.00.00 or higher
– Commuwin II version 2.08.-1, Update > G
– HART Communicator DXR375 with Device Rev.: 20, DD Rev.: 1

52022795

06.2005 02.01 – Operating keys also integrated on the optional on-site display.
– Chinese and Japanese are available as the menu language on request.

Compatible with:
– ToF Tool Field Tool Package version 3.00.00 or higher
– FieldCare version 2.01.00, DTM Library version 2.06.00, 

DTM: Deltabar S/MD7x/V02.00 V 1.4.98.74*
– HART Communicator DXR375 with Device Rev.: 20, 

DD Rev.: 1*

* Menu languages Chinese and Japanese not selectable

71000115

11.2005 02.01 No change in software. Note in Section 5.5 "HistoROM/M-DAT" supplemented. 71009589

07.2006 02.10 – New "Level Easy Pressure" and "Level Easy Height" level modes implemented. 
New LEVEL SELECTION parameter implemented.

– OPERATION group with DOWNLOAD SELECT parameter extended.
– SAFETY CONFIRM group extended for the "Level" operating mode in the 

"Level Easy Pressure" level selection. 
→ See also SD190P Safety Manual Cerabar S.

– Factory setting for the "Error" messages redefined.
– Chinese and Japanese included as menu languages by default.

Compatible with:
– ToF Tool Field Tool Package version 4.0
– FieldCare version 2.02.00 
– HART Communicator DXR375 with Device Rev.: 21, DD Rev.: 1

71027246

08.2006 02.10 No change in software. Waring in Section 6 "Commissioning" supplemented. 71027246
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9 Technical data
For technical data, please refer to the Technical Information TI383P for Cerabar S. 
→ See also Page 2, Section "Overview documentation". 

10 Appendix

10.1 Operating menu for on-site display, ToF Tool, 
FieldCare and HART handheld terminal

! Note! 
• The entire menu is depicted on the following pages.
• The menu has a different structure depending on the measuring mode selected. This means that 

some function groups are only displayed for one measuring mode, e.g. "LINEARISATION" 
function group for the Level measuring mode.

• In addition, there are also parameters that are only displayed if other parameters are appropriately 
configured. For example the Customer Unit P parameter is only displayed if the "User unit" option 
was selected for the PRESS. ENG. UNIT parameter. These parameters are indicated with a "*".

• For a description of the parameters, please refer to Operating Instructions BA274P "Description 
of device functions". The exact dependency of individual parameters on one another is explained 
here. See also Page 2, Section "Overview documentation".
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P01-PMx7xxxx-19-xx-xx-xx-039

*

*

1)

1)

1)

2)

*

1)

2)

3)

4)

POS. INPUT VALUE

1) Display via on-site display only

2) Display via ToF Tool, FieldCare and
HART Handheld terminal only

Measured value

GROUP SELECTION

QUICK SETUPLANGUAGE

Pressure Level

POS. ZERO ADJUST

SET LRV

SET URV

LEVEL SELECTION

EMPTY CALIB.

FULL CALIB.

POS. ZERO ADJUST

POS. INPUT VALUE

CALIB. OFFSET

DAMPING VALUE

SETTINGS

OPERATING MENU

POSITION ADJUSTMENT

There are parameters that are only displayed if other parameters are

appropriately configured.

For example the CUSTOMER UNIT P parameter is only displayed

if the "User unit" option was selected for the PRESS. ENG. UNIT parameter.

These parameters are indicated with a "*".

MEASURING MODE

MEASURING MODE

DAMPING VALUE

POS. ZERO ADJUST

MEASURING MODE

LEVEL SELECTION
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P01-PMx7xxxx-19-xx-xx-xx-040

X

*

*

2)

*

*

*

*

*

2)

LEVEL SELECTION

PRESS. ENG. UNIT

CUSTOMER UNIT P

CUST. UNIT FACT. P

PRESS. ENG. UNIT

CUSTOMER UNIT P

CUST. UNIT FACT. P

HEIGHT UNIT

OUTPUT UNIT

CALIBRATION MODE

OUTPUT UNIT

FULL CALIB.

FULL HEIGHT

SET LRV

DAMPING VALUE

SET URV

EMPTY CALIB.

FULL CALIB.

ADJUST DENSITY

Wet Dry

DAMPING VALUE

SET LRV

SET URV

DryWet

EMPTY CALIB.

EMPTY HEIGHT

DENSITY UNIT

ADJUST DENSITY

DENSITY UNIT

CALIBRATION MODE

EMPTY CALIB.

EMPTY PRESSUE

FULL CALIB.

FULL PRESSURE

FULL CALIB.

EMPTY CALIB.

Level StandardLevel Easy Pressure Level Easy Height

Continuation,
see the following page

Pressure Level

SET LRV

SET URV

GET LRV

DAMPING VALUE

GET URV

BASIC SETUP

PRESS. ENG. UNIT

CUSTOMER UNIT P

CUST. UNIT FACT. P

MEASURING MODE

2) Display via ToF Tool, FieldCare and
HART Handheld terminal only

There are parameters that are only displayed if other parameters are

appropriately configured.

For example the CUSTOMER UNIT P parameter is only displayed

if the "User unit" option was selected for the PRESS. ENG. UNIT parameter.

These parameters are indicated with a "*".
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P01-xxxxxxxx-19-xx-xx-xx-140

F

F

E

E

D

C

*

*

*

* **

*

*

*

*

*

*

G

H

*

*

*

*

G

H H

F F F

E

*

*

*

*

D D D D

C

*

*

* *

* *

*

X
LEVEL SELECTION =
Level Standard

TANK VOLUME

VOLUME UNIT

CUSTOMER UNIT V

CUST. UNIT FACT. V

Continuation
BASIC SETUP "Level",
see also the previous page

LEVEL MODE

LIN. MEASURAND

CALIBRATION MODE

Linear

EMPTY CALIB.

EMPTY PRESSURE

FULL CALIB.

FULL PRESSURE

ADJUSTED DENSITY

Wet

TANK HEIGHT

HEIGHT UNIT

CUST. UNIT FACT. H

100% POINT

ZERO POSITION

ADJUST DENSITY

DENSITY UNIT

CUSTOMER UNIT H

Dry

SET LRV

SET URV

DAMPING VALUE

Pressure
Linearized

LINd MEASURAND

HYDR. PRESS MIN.

HYDR. PRESS MAX.

DAMPING VALUE

DENSITY UNIT

ADJUST DENSITY

HEIGHT UNIT

100% POINT

ZERO POSITION

CUSTOMER UNIT H

CUST. UNIT FACT. H

DAMPING VALUE

EMPTY CALIB.

FULL PRESSURE

EMPTY PRESSURE

FULL CALIB.

ADJUSTED DENSITY

Height
Linearized

COMB. MEASURAND

LEVEL MIN

LEVEL MAX

CALIBRATION MODE

Wet Dry

Height

HEIGHT UNIT

CUTOMER UNIT H

CUST. UNIT FACT. H

Volume

UNIT VOLUME

CUSTOMER UNIT V

CUST. UNIT FACT. V

Mass

MASS UNIT

CUSTOMER UNIT M

CUST. UNIT FACT. M

%

CUSTOMER UNIT V

CUST. UNIT FACT. V

MassVolume%

UNIT VOLUME MASS UNIT

CUSTOMER UNIT M

CUST. UNIT FACT. M

%Height+...Height+...

HEIGHT UNIT

CUTOMER UNIT H

CUST. UNIT FACT. H

There are parameters that are only displayed if other parameters are

appropriately configured.

For example the CUST. UNIT FACT. H parameter is only displayed

if the "User unit" option was selected for the HEIGHT UNIT parameter.

These parameters are indicated with a "*".

LEVEL MODE

PRESS. ENG. UNIT

CUSTOMER UNIT P

CUST. UNIT FACT. P
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P01-PMx7xxxx-19-xx-xx-xx-041

*

*

*

EDITOR TABLE

LIN. EDIT MODE

Editor Table
Measuring
Table

LINE-NUMB

ADJUST DENSITIY

EDITOR TABLE

EDITOR TABLE

MEASURING TABLE

Editor Table
Measuring
Table

Display via ToF Tool or
HART handheld terminal
only

Display via on-site
display only

EXTENDED SETUP

Pressure

TEMP. ENG UNIT

Level

DENSITIY UNIT

TEMP. ENG UNIT

PROCESS DENSITY

SET LRV

SET URV EDITOR TABLE

TANK CONTENT MIN

TANK CONTENT MAX

TABLE SELECTION

LIN. EDIT MODE MEASURING TABLE

TANK DESCRIPTION

LINEARISATION

Level measuring
mode only

X-VAL.

Y-VAL.

LINE-NUMB

ACTIVE LIN. TAB. X

ACTIVE LIN. TAB. Y

TANK DESCRIPTION

LINEARISATION

Level measuring
mode only

TANK CONTENT MIN

TANK CONTENT MAX

TABLE SELECTION

EDITOR TABLE

There are parameters that are only displayed if other parameters are

appropriately configured.

These parameters are indicated with a "*".
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P01-PMx7xxxx-19-xx-xx-xx-042

**

2)

3)

4)

**

*

CONF. PASSWORD

DAMPING VALUE

SET LRV

SET URV

FULL CALIB.

FULL PRESSURE

EMPTY PRESSURE

EMPTY CALIB.

There are parameters that are only displayed if other parameters are

appropriately configured.

These parameters are indicated with a "*".

See Safety Manual SD190P.

2) Display via ToF Tool and
HART handheld terminal only

3) Level measuring mode only

4) only LEVEL SELECTION = Level Easy Pressure

Pressure Level

OUTPUT

SET MAX. ALARM

SET MIN. CURRENT

OUTPUT CURRENT

OUTPUT FAIL MODE

ALT. CURR. OUTPUT

ASSIGN CURRENT

CURR. CHARACT.

DISPLAYSAFETY CONFIRM.

ALTERNATE DATA

DISPLAY CONTRAST

MENU DESCRIPTOR

MAIN DATA FORMAT

SAFETY LOCK

SAFETY PASSWORD

CALIB. OFFSET

MEASURING MODE

CURRENT OUTPUT

DIGIT SETS

ACK. ALARM MODE

DAMPING VALUE

LANGUAGE

DIGIT SETS

CONF. PASSWORD

SET URV

SET LRV

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 320 of 879



Appendix Cerabar S PMC71, PMP71, PMP75 with 4...20 mA HART

82 Endress+Hauser

P01-PMx7xxxx-19-xx-xx-xx-043

*

*

*

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

MEASURED VALUE

PROCESS VALUE

PROCESS INFO

Pressure Level

PEAK HOLD INDICATOR

COUNTER:T > Tmax

MAX. MEAS. TEMP.

COUNTER:T< Tmin

MIN. MEAS. TEMP.

COUNTER:P > Pmax

MAX. MEAS. PRESS.

COUNTER:P < Pmin

MIN. MEAS. PRESS.

PCB COUNT:T > Tmax

PCB MAX. TEMP.

PCB COUNT: T< Tmin

PCB MIN. TEMP.

RESET PEAKHOLD

SENSOR TEMP.

MEAS. VAL. TREND

PRESSURE

CORRECTED PRESS.

SENSOR PRESSURE

LEVEL BEFORE LIN

TANK CONTENT

MEAS. VAL. TREND

PRESSURE

CORRECTED PRESS.

SENSOR PRESSURE

SENSOR TEMP.

MEASURED VALUE

There are parameters that are only displayed if other parameters are

appropriately configured.

These parameters are indicated with a "*".

TRANSMITTER INFO

HART DATA

MANUFACTOR ID

HART MESSAGE

BUS ADDRESS

DEVICE REVISION

PREAMBLE NUMBER

HART DATE

DEVICE TYPE

TRANSMITTER DATA

DEVICE SERIAL No

CUST. TAG NUMBER

ELECTR. SERIAL No

DEVICE DESIGN.

HARDWARE REV.

ADDITIONAL INFO.

SOFTWARE VERSION

CONFIG RECORDER

PCB TEMPERATURE

ALLOWED MIN. TEMP

ALLOWED MAX. TEMP

DIP STATUS

LONG TAG NUMBER

PROCESS CONNECTION

SEAL TYPE

Pmax PROC. CONN.

MAT. PROC. CONN. +

MAT. PROC. CONN. –

PROC. CONN. TYPE

SENSOR DATA

SENSOR MEAS. TYPE

Pmin SENS. DAMAGE

SENSOR SER. NO.

PRESS. SENS HILIM

MINIMUM SPAN

Pmax SENS. DAMAGE

MAT. MEMBRANE

PRESS. SENS LOLIM

FILLING FLUID

Tmin SENSOR

Tmax SENSOR

SENSOR H/WARE REV.

DIAPHRAGM MAT. +

DIAPHRAGM MAT. –

NR OF REMOTE SEAL

FILL FLUID

MOUNTING THREAD

REMOTE SEAL +

REMOTE SEAL –

NUTS MATERIAL

DRAIN VENT MAT.

DRAIN VENT POS.

THREAD

BOLTS MATERIAL

4TH VALUE IS

4 TH VALUE

SECONDARY VALUE

THIRD VALUE IS

THIRD VALUE

PRIMARY VALUE IS

PRIMARY VALUE

SECONDARY VAL. IS

2) Display via ToF Tool and
HART handheld terminal only

BURST MODE

BURST OPTION
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P01-PMx7xxxx-19-xx-xx-xx-044

*

*

I

J

*

I

J J J J J J

*
HistoROM CONTROL

SIM. CURRENTSIM. LEVELSIM. PRESSURE SIM. TANK CONT. SIM. ERROR NO.

Display via ToF Tool
or HART handheld
terminal only

Pmin ALARM WINDOW

Pmax ALARM WINDOW

Tmin ALARM WINDOW

Tmax ALARM WINDOW

RESET ALL ALARMS

SELECT ALARMTYPE

ALARM DELAY

ALARM DISPL. TIME

ALARM STATUS

LAST DIAG. CODE

ACK. ALARM MODE

ACK. ALARM

ERROR NO.

SIMULATION MODE

OPERATING HOURS

INSERT PIN NO

HistoROM AVAIL.

DOWNLOAD SELECT.

OPERATION DIAGNOSTICS

SIMULATION MESSAGES USER LIMITS

Alarm Warningnone LevelPressure Tank content Current

ENTER RESET CODE

There are parameters that are only displayed if other parameters are

appropriately configured.

These parameters are indicated with a "*".

SYSTEM 2

CURR. TRIM 4mA

CURR. TRIM 20mA

OFFSET 4mA TRIM

OFFSET 20mA TRIM

SERVICE
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10.2 Patents
This product may be protected by at least one of the following patents. Further patents are pending.

• US 5,836,063 A1 i EP 0 797 084 B1
• US 5,877,424 A1 i EP 0 780 674 B1
• DE 203 05 869 U1
• US 6,363,790 A1 i EP 0 995 979 B1
• US 5,670,063 A1 i EP 0 516 579 B1
• US 5,539,611 A1
• US 5,050,034 A1 i EP 0 445 382 B1
• US 5,005,421 A1 i EP 0 351 701 B1
• EP 0 414 871 B1
• EP 1 061 351 B1
• US 5,334,344 A1 i EP 0 490 807 B1
• US 6,703,943 A1
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Index

Numerics
4...20 mA test signal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

A
Alarm messages. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

C
Cable specification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20
Commubox FXA191, connection. . . . . . . . . . . . . . . . . . . .  23
Commubox FXA195, connection. . . . . . . . . . . . . . . . . . . .  23

D
Diaphragm seals, installation instructions . . . . . . . . . . . . . .  13
Diaphragm seals, vacuum application. . . . . . . . . . . . . . . . .  13
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25

E
Electrical connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18
Error messages  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

F
Factory setting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
FieldCare  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38

H
HART handheld terminal, connection  . . . . . . . . . . . . . . . .  22
Hazardous areas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
Heat insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15
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Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature / _________ [°C]

Conductivity / _________ [ S ]

Temperatur

Leitfähigkeit

Pressure / __________ [ Pa ]

Viscosity / __________ [mm /s]

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/
reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of c Ansprechpartner:ontact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr.

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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TI328F/00/en

Technical Information

Liquiphant M FTL50(H), FTL51(H)
Vibration Limit Switch
Level limit switch for all liquids.
Suitable for use in hazardous areas, food and pharmaceuticals

Application
The Liquiphant M is a level limit switch for use in all 
liquids
– for process temperatures of –50 °C to 150 °C 
– for pressures up to 100 bar
– for viscosity up to 10000 mm2/s
– for densities 0.5 g/cm3 or 0.7 g/cm3 other settings 

available on request
– foam detection on request

The function is not affected by flow, turbulence, bubbles, 
foam, vibration, bulk solids content or build-up. 
The Liquiphant is thus the ideal substitute for float 
switches.

FTL50: 
Compact design, ideal for mounting in pipes and for 
installation in areas difficult to access

FTL51: 
With extension pipe up to 3 m 
(6 m on request)

FTL50H, FTL51H: 
With polished tuning fork and easy-to-clean process 
connections and housings for food and pharmaceutical 
applications.

High corrosion-resistant AlloyC4 (2.4610) is available for 
the fork and process connections for applications in very 
aggressive liquids.

EEx ia, EEx de and EEx d protection enable it to be used 
in hazardous areas.

Your benefits

• Use in safety systems requiring functional safety
to SIL2/SIL3 in accordance with IEC 61508/
IEC 61511-1

• Large number of process connections to choose from: 
universal usage

• Wide variety of electronics, e.g. NAMUR, relay, 
thyristor, PFM signal output: the right connection for 
every process control system

• PROFIBUS PA protocol:
for commissioning and maintenance 

• No calibration: quick, low-cost start-up
• No mechanically moving parts: no maintenance, 

no wear, long operating life
• Monitoring of fork for damage: guaranteed function
• FDA approved materials (PFA Edlon)
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4 Endress+Hauser

Application

Level limit detection Maximum or minimum detection in tanks or pipes containing all kinds of liquids, including use in hazardous 
areas, food and pharmaceuticals

L00-FTL5xxxx-11-05-xx-xx-000

Function and system design

Measuring principle The sensor's fork vibrates at its intrinsic frequency. 
This frequency is reduced when covered with liquid. The change in frequency then activates a limit switch.

Modularity Level limit switch
Liquiphant M FTL with electronic versions
FEL51, FEL52, FEL54

L00-FTL5xxxx-15-05-xx-xx-000

Level sensor
Liquiphant M FTL with electronic versions
FEL55, FEL56, FEL57, FEL58
for connecting to a separate switching unit or
or an isolating amplifier FEL50A
for connecting to PROFIBUS PA segment

L00-FTL5xxxx-15-05-xx-en-000

FEL51/52/54

…
…

FEL55/56/57/58/50A

Ex i

EX EX

Switching unit
PLC
Isolating
amplifier
Segment
coupler
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Endress+Hauser 5

Electronic versions 
for level limit switches

FEL51: 
Two-wire AC version; 
Switch the load directly into the power supply circuit via the thyristor.

FEL52: 
Three-wire DC version; 
Switch the load via the transistor (PNP) and separate connection.

FEL54: 
Universal current version with relay output; 
Switch the loads via 2 floating change-over contacts.

Electronic versions 
for level sensor

FEL55: 
For separate switching unit; signal transmission 16/8 mA along two-wire cabling.

FEL56: 
For separate switching unit; signal transmission L-H edge 0.6…1.0 / 2.2…2.8 mA 
to EN 50227 (NAMUR) along two-wire cabling.

FEL58: 
For separate switching unit; signal transmission H-L edge 2.2…3.5 / 0.6…1.0 mA 
to EN 50227 (NAMUR) along two-wire cabling.
Checking of connecting cabling and other devices by pressing a key on the electronic insert.

FEL57: 
For separate switching unit; PFM signal transmission; 
Current pulses superposed on the power supply along the two-wire cabling. 
Cyclical checking from the switching unit without changing levels.

FEL50A: 
For connecting to PROFIBUS PA; 
Cyclic and acyclic data exchange acc. to PROFIBUS PA Profile 3.0 Discrete Input

Galvanic isolation FEL51, FEL52, FEL50A: 
Between sensor and power supply

FEL54: 
Between sensor and power supply and load

FEL55, FEL56, FEL57, FEL58: 
See Switching unit connected

Design FTL50: 
Compact

FTL51: 
With extension pipe

FTL50H: 
Compact, with polished tuning fork and hygienic process connections

FTL51H: 
With extension pipe, polished tuning fork and hygienic process connections

Input

Measured variable Level (limit value)

Measuring range 
(detection range)

FTL50: 
Depends on mounting point.

FTL51: 
Depends on mounting point and the pipe extension. Standard 3000 mmm (up to 6000 mm on request)

Product density Adjustment on the electronic insert > 0.5 g/cm3 or > 0.7 g/cm3 (other on request)
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Electronic insert FEL51 (AC 2-wire)

Power supply Supply voltage: 19...253 V AC
Power consumption: < 0.83 W
Residual current consumption: < 3.8 mA
Short-circuit protection
FEM51 overvoltage protection: overvoltage category III

Electrical connection Two-wire AC connection 

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: < 3.8 mA

Connectable load • For relays with a minimum holding power/rated power > 2.5 VA at 253 V AC (10 mA) or 
> 0.5 VA at 24 V AC (20 mA)

• Relays with a lower holding power/rated power can be operated by means of an RC module connected 
inparallel

• For relays with a maximum holding power/rated power < 89 VA at 253 V AC or < 8.4 VA at 24 V AC
• Voltage drop across FEL51 max. 12 V
• Residual current with blocked thyristor max. 3.8 mA
• Load switched directly into the power supply circuit via the thyristor.

Transient (40 ms) max. 1.5 A, max. 375 VA at 253 V or max. 36 VA at 24 V (not short-circuit proof)

Always connect in series with a load!

Check the following:
• The residual current in blocked state

(up to 3.8 mA)
• that for low voltage 

– the voltage drop across the load is such
that the minimum terminal voltage at the 
electronic insert (19 V) when blocked is 
not undershot.

– the voltage drop across the electronics when 
switched through is observed 
(up to 12 V)

• that a relay cannot de-energise with holding 
power below 3.8 mA.
If this is the case, a resistor should be 
connected parallel to the relay.
(RC module available on request).

• When selecting the relay, pay attention to 
the holding power/rated power 
(See "Connectable load")

L00-FTL5xxxx-04-05-xx-en-007

L1

U~ max. 253 V AC
50/60 Hz

N N PE
(Ground)

1 A

min.
19 V

1 2

FEL51

*

R

*

External load R
be connectedmust

Safety mode Level Output signal LEDs
 green  red

IL

< 3.8 mA

L00-FTL2xxxx-07-05-
xx-xx-000

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-001

Max.

Min.

1 2

1 2

1 2

1 2

IL

IL

< 3.8 mA

< 3.8 mA
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Electronics FEL51 (AC, in compact housing)

Power supply Supply voltage: 19...253 V AC
Power consumption: < 0.83 W
Residual current consumption: < 3.8 mA
Short-circuit protection
FEM51 overvoltage protection: overvoltage category III

Electrical connection Two-wire AC connection 

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: < 3.8 mA

Connectable load • For relays with a minimum holding power/rated power > 2.5 VA at 253 V AC (10 mA) or 
> 0.5 VA at 24 V AC (20 mA)

• Relays with a lower holding power/rated power can be operated by means of an RC module connected 
inparallel

• For relays with a maximum holding power/rated power < 89 VA at 253 V AC or < 8.4 VA at 24 V AC
• Voltage drop across FEL51 max. 12 V
• Residual current with blocked thyristor max. 3.8 mA
• Load switched directly into the power supply circuit via the thyristor.

Transient (40 ms) max. 1.5 A, max. 375 VA at 253 V or max. 36 VA at 24 V (not short-circuit proof)

Always connect in series with a load!

Check the following:
• The residual current in 

blocked state (up to 3.8 mA)
• that for low voltage

– the voltage drop across 
the load is such that the 
minimum terminal voltage 
at the electronic insert 
(19 V) when blocked is not 
undershot.

– the voltage drop across
the electronics when switched 
through is 
observed (up to 12 V).

• That a relay 
cannot de-energise with 
holding power below 3.8 mA.
If this is the case, a resistor 
should be connected parallel 
to the relay.
(RC module available on request).

L00-FTL5xxxx-04-05-xx-en-008

MAX MIN

(Ground)

1
(BU)

3
(BN)

R

1.0 A

L1 NPE

> 19 V

(Ground)

1
(BU) 2

(BK)

R

1.0 A

L1 NPE

> 19 V

(GN/YE) (GN/YE)

1

3

1 2

FTL5#(H)- #######D3#
(Pg11)

FTL5#(H)- #######E3#
(NPT ½")

FTL5#(H)- #######C3#

(Ground)

R

1.0 A

L1 NPE

> 19 V

(Ground)

R

1.0 A

L1 NPE

> 19 V

Connector

or

Safety mode Level Output signal LEDs
 green  red

IL

< 3.8 mA

L00-FTL2xxxx-07-05-
xx-xx-000

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-001a

Max.

Min.

1 3

1 2

1 2

IL

IL

< 3.8 mA

< 3.8 mA

1 3
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Electronic insert FEL52 (DC PNP)

Power supply Supply voltage: 10…55 V DC
Ripple: max. 1.7 V, 0…400 Hz
Current consumption: max. 15 mA
Power consumption: max. 0.83 W
Reverse polarity protection
Overvoltage protection FEL52: overvoltage category III

Electrical connection Three-wire DC connection

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: < 100 µA

Connectable load • Load switched via the transistor and separate PNP connection, max. 55 V DC
• Load current max. 350 mA (pulsed overload and short-circuit protection)
• Residual current < 100 µA (with transistor blocked)
• Capacitive load max. 0.5 µF at 55 V, max. 1.0 µF at 24 V
• Residual voltage < 3 V (with transistor switched through)

Preferably used with programmable 
logic controllers (PLC).
DI module as per EN 61131-2.
Positive signal at switching output of 
the electronics (PNP);
Output blocked on reaching limit.

L00-FTL5xxxx-04-05-xx-en-001

1 2 3

(+)

FEL52

L+ L–

–

0.5 A

U– 10…55 V DC...

e.g.
Relay
PLC

Safety mode Level Output signal LEDs
 green  red

IL

< 100 µA

L00-FTL2xxxx-07-05-
xx-xx-000

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-004

Max.

Min.

L+ +
1 3

L+ +
1 3

1 3

1 3

IL

IL

< 100 µA

< 100 µA
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Electronics FEL52 (DC PNP, in compact housing)

Power supply Supply voltage: 10…55 V DC
Ripple: max. 1.7 V, 0…400 Hz
Current consumption: max. 15 mA
Power consumption: max. 0.83 W
Reverse polarity protection
Overvoltage protection FEL52: overvoltage category III

Electrical connection Three-wire DC connection

Output signal With valve connector or cable tail

Preferably used with programmable 
logic controllers (PLC). 
DI module as per EN 61131-2.
Positive signal at switching
output of the electronics (PNP);
Output blocked on reaching limit.

L00-FTL5xxxx-04-05-xx-en-010

MAX MIN

52018763

52010285 / 52024216

FTL5#(H)- #######N3#
(M12x1)

FTL5#(H)- #######N3#
(M12x1)

FTL5#(H)- #######D3#
(Pg11)

FTL5#(H)- #######E3#
(NPT ½")

FTL5#(H)- #######C3#

(Ground) (Ground)

0.5 A

L– L–L+ L+PE PE

+

–
R

33

0.5 A

22
11

+

–
R

(Ground) (Ground)

1
(BU)

3
(BN)

0.5 A

L– L–L+ L+PE PE

2
(BK)

+

–
R

3
(BN)

0.5 A

1
(BU)

2
(BK)

+

–
R

(GN/YE) (GN/YE)

0.5 A

L– L+

R

0.5 A

L– L+

2
(WT)

1
(BN)

3
(BU)

4
(BK)

2
(WT)

1
(BN)

3
(BU)

4
(BK)

R

Connector

or

Safety mode Level Output signal LEDs
 green  red

IL

< 100 µA

L00-FTL2xxxx-07-05-
xx-xx-000

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-004a

Max.

Min.

L+ +
3 2

IL

IL

< 100 µA

< 100 µA

L+ +
3 2

L+ +
2 3

L+ +
2 3
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With M12x1 connector 52010285 / 52024216 (without LEDs)

With M12x1 connector 52018763 (with LEDs)

Signal on alarm Output signal on power failure or in the event of damaged sensor: < 100 µA

Connectable load • Load switched via the transistor and separate PNP connection, max. 55 V DC
• Load current max. 350 mA (pulsed overload and short-circuit protection)
• Residual current < 100 µA (with transistor blocked)
• Capacitive load max. 0.5 µF at 55 V, max. 1.0 µF at 24 V
• Residual voltage < 3 V (with transistor switched through)

L00-FTL5xxxx-16-05-
xx-xx-002

IL

< 100 µA

L00-FTL2xxxx-07-05-
xx-xx-000

Safety mode Level Output signal LEDs

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit
L00-FTL5xxxx-04-05-xx-xx-010

L00-FTL5xxxx-16-05-
xx-xx-001

IL

< 100 µA

L00-FTL2xxxx-07-05-
xx-xx-000

Safety mode Level Output signal LEDs

= load current 
(switched through)

= residual current 
(blocked)

= lit

= unlit
L00-FTL5xxxx-04-05-xx-xx-011

rd

yegn

Max.

Min.

L+ –
1 2

IL

IL

< 100 µA

< 100 µA

L+ –
1 2

L+ –
1 4

L+ –
1 4

ye 1

ye 2 gn

Max.

Min.

L+ –
1 2

IL

IL

< 100 µA

< 100 µA

L+ –
1 2

L+ –
1 4

L+ –
1 4
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Electronic insert FEL54 (AC/DC with relay output)

Power supply Supply voltage: 19…253 V AC, 50/60 Hz or 19…55 V DC
Power consumption: max. 1.3 W
Reverse polarity protection
Overvoltage protection FEL54: overvoltage category III

Electrical connection Universal current connection with relay output

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: relay de-energised

Connectable load • Loads switched via 2 floating change-over contacts (DPDT)
• I~ max. 6 A (EEx d 4 A), U~ max. 253 V AC; P~ max. 1500 VA, cos ϕ = 1, P~ max. 750 VA, cos ϕ > 0.7
• I% max. 6 A (EEx d 4 A) to 30 V, I% max. 0.2 A to 125 V
• When connecting a low-voltage circuit with double isolation according to IEC 1010 the following applies:

total of voltages of relay output and power supply max. 300 V

Power supply: 
Please note the different voltage ranges
for AC and DC.

Output:
When connecting an instrument with 
high inductance, provide a spark arrester 
to protect the relay contact. 
A fine-wire fuse (depending on the 
load connected) protects the relay
contact on short-circuiting.
Both relay contacts switch simultaneously.

* When jumpered, the relay
output works with NPN logic.

L00-FTL5xxxx-04-05-xx-xx-002

L1

L+

a

NO

a

NO

u

C

u

C

N

L–

r

NC

r

NC

0.5 A

PE
(Ground)

*

** **

1 2 6 7 83 4 5

FEL54

U~ 19…253 V AC, 50/60 Hz
U– 19… 55 V DC...

Safety mode Level Output signal LEDs
 green  red

L00-FTL2xxxx-07-05-
xx-xx-001

= relay energised

= relay de-energised

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-005

Max.

Min.

3 54

3 54

6 87

6 87

3 54

3 54

6 87

6 87
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Electronic insert FEL55 (8/16 mA)

Power supply Supply voltage: 11...36 V DC
Power consumption: < 600 mW
Reverse polarity protection
Overvoltage protection FEL55: overvoltage category III

Electrical connection Two-wire connection for separate switching unit

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: < 3.6 mA

Connectable load • R = (U - 11 V) : 16.8 mA
• U = connection voltage: 11…36 V DC

For connecting to programmable
logic controllers (PLC).
AI module 4...20 mA to EN 61131-2.
Output signal jump from high to low
current on limit.

L00-FTL5xxxx-04-05-xx-en-000

1 21 2

FEL55FEL55

––

EEx iaEEx ia

++

EEXX

EEXX

U– 1U– 11…36 V DC1…36 V DC......

e.g. PLCe.g. PLC

Safety mode Level Output signal LEDs
 green  red

~ 16 mA

~ 8 mA

L00-FTL2xxxx-07-05-
xx-xx-000

= 16 mA ± 5 %

= 8 mA ± 6 %

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-006

Max.

Min.

+
2 1

+
2 1

+
2 1

+
2 1

~16 mA

~8 mA

~8 mA

~16 mA
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Electronic insert FEL56 (NAMUR L-H edge)

Power supply Power consumption: < 6 mW bei I < 1 mA; < 38 mW bei I = 2,2...4 mA
Connection data interface: IEC 60947-5-6

Electrical connection Two-wire connection for separate switching unit

Output signal

Signal on alarm Output signal in the event of damaged sensor: > 2.2 mA

Connectable load • See Technical Data of isolating amplifier connected according to IEC 60947-5-6 (NAMUR)

For connecting to isolating amplifiers
acc. to NAMUR (IEC 60947-5-6),
e.g. FXN421, FXN422, FTL325N, 
FTL375N or Commutec SIN100, 
SIN110 from Endress+Hauser.
Output signal jump from low
to high current on limit.

(L-H edge)

Connecting to multiplexer: 
Set clock time to min. 2 s.

L00-FTL5xxxx-04-05-xx-en-004

1 2

FEL56

–

EEx ia

H

L

+

EX

EX
I

Isolating amplifier
to
(NAMUR)

IEC 60947-5-6

Safety mode Level Output signal LEDs
 green  red

L00-FTL5xxxx-07-05-
xx-xx-002

= lit

= flashes

= unlit

L00-FTL5xxxx-04-05-xx-xx-003

Max.

Min.

+
2 1

+
2 1

+
2 1

+
2 1

0.6 …
1.0 mA

0.6 …
1.0 mA

2.2 …
2.8 mA

2.2 …
2.8 mA
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Electronic insert FEL58 (NAMUR H-L edge)

Power supply Power consumption: < 6 mW bei I < 1 mA; < 38 mW bei I = 2,2...4 mA
Connection data interface: IEC 60947-5-6

Electrical connection Two-wire connection for separate switching unit

Output signal

Signal on alarm Output signal in the event of damaged sensor: < 1.0 mA

Connectable load • See Technical Data of isolating amplifier connected according to IEC 60947-5-6 (NAMUR)
• Connection also to isolating amplifiers which have special safety circuits (I > 3.0 mA)

For connecting to isolating amplifiers 
acc. to NAMUR (IEC 60947-5-6), 
e.g. FXN421, FXN422, FTL325N, 
FTL375N or Commutec SIN100, 
SIN110 from Endress+Hauser.
Output signal jump from high 
to low current on limit.

(H-L edge)

Additional function: 
Test key on the electronic insert.
Pressing the key breaks the connection 
to the isolating amplifier.

! Note! 
For Ex-d applications, the additional function 
can only be used if the housing is not exposed
to an explosive atmosphere.

Connecting to multiplexer:
Set clock time to min. 2 s.

L00-FTL5xxxx-04-05-xx-en-002

1 2

FEL58

–

EEx ia

H

L

+

EX

EX
I

Isolating amplifier
to
(NAMUR)

IEC 60947-5-6

Safety mode Level Output signal LEDs
green yellow

L00-FTL5xxxx-07-05-
xx-xx-002

= lit

= flashes

= unlit

L00-FTL5xxxx-04-05-xx-xx-007

Max.

Min.

+
2 1

+
2 1

+
2 1

+
2 1

2.2 …
3.5 mA

2.2 …
3.5 mA

0.6 …
1.0 mA

0.6 …
1.0 mA
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Electronics FEL58 (NAMUR H-L edge,
in compact housing)

Power supply Power consumption: < 6 mW bei I < 1 mA; < 38 mW bei I = 2,2...4 mA
Connection data interface: IEC 60947-5-6

Electrical connection Two-wire connection for separate switching unit

Output signal

Signal on alarm Output signal in the event of damaged sensor: < 1.0 mA

Connectable load • See Technical Data of isolating amplifier connected according to IEC 60947-5-6 (NAMUR)
• Connection also to isolating amplifiers which have special safety circuits (I > 3.0 mA)

For connecting to isolating 
amplifiers acc. to
NAMUR (IEC 60947-5-6), 
e.g. FXN421, FXN422, 
FTL325N, FTL375N
or Commutec SIN100, 
SIN110 from Endress+Hauser.
Output signal jump from high
to low current on limit.

(H-L edge)

Additional function: 
If the test magnet is held 
against the marking on the
nameplate, the output signal
is inverted.

Connecting to multiplexer:
Set clock time to min. 3 s.

The NAMUR interface has 
a defined power consumption.
Thus, it is not possible to use
the M12 connector with
integrated LED (52018763).

L00-FTL5xxxx-04-05-xx-en-009

– +– +

2
(WT)

1
(BN)

3
(BU)

4
(BK)

2
(WT)

1
(BN)

3
(BU)

4
(BK)

–+–+

1

3

1
2

–+–+

1
(BU)

3
(BN)

1
(BU)

2
(BK)

MAX MIN

52018763

52010285 / 52024216

FTL5#(H)- #######N3#
(M12x1)

FTL5#(H)- #######N3#
(M12x1)

FTL5#(H)- #######D3#
(Pg11)

FTL5#(H)- #######E3#
(NPT ½")

FTL5#(H)- #######C3#

Connector

or

Safety mode Level Output signal LEDs
green yellow

L00-FTL5xxxx-07-05-
xx-xx-002

= lit

= flashes

= unlit

L00-FTL5xxxx-04-05-xx-xx-007a

Max.

Min.

+ –
1 3

+ –
1 2

2.2…
3.5 mA

2.2…
3.5 mA

0.6…
1.0 mA

0.6…
1.0 mA

+ –
1 3

+ –
1 2
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Electronic insert FEL57 (PFM)

Power supply Supply voltage: 9,5...12,5 V DC
Current consumption: 10...13 mA
Power consumption: < 150 mW
Reverse polarity protection

Electrical connection Two-wire connection for separate switching unit

For connecting to switching units 
Nivotester FTL320, FTL325P, 
FTL370, FTL372, FTL375P 
(also with cyclical checking)
Commutec SIF101, SIN111
from Endress+Hauser.
Output signal jump of PFM signal
from high to low frequency 
when sensor is covered. 
Switching between minimum/maximum
safety in the Nivotester.

Additional function "cyclical checking":
After interruption of the power supply,
a test cycle is activated which checks
the sensor and electronics without any 
change in level.
Approved for overfill protection acc. to WHG, 
Germany.
The following can be switched at the 
electronic insert:

– Standard (STD): 
for low corrosive liquids; 
simulation approx. 8 s
tuning fork exposed – covered – exposed.

– Extended (EXT):
for highly corrosive liquids;
simulation approx. 41 s
tuning fork exposed – covered – corroded – 
exposed.

The check is activated and monitored at the 
switching unit. L00-FTL5xxxx-04-05-xx-en-003

– +

7 8

33 34

37 38

d4 d2

z6 d6

z4 z2

2 1

PFM
50 /
150 Hz

EX

EX

1 2

FEL57

EEx ia

Nivotester
FTL320
FTL325P 1CH
FTL325P 3CH

FTL370/372
FTL375P 1CH
Input 1

FTL372
FTL375P 2CH
Input 2

FTL375P 3CH
Input 3

Commutec S
SIF101, SIF111
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Switching behaviour of the connected device:

Please note this switching response and function of the plant, especially when replacing a Liquiphant with an 
EL17Z or FEL37 electronic insert by a Liquiphant M with the FEL57 electronic insert.

Output signal

Signal on alarm Output signal on power failure or in the event of damaged sensor: 0 Hz

Connectable load • Floating relay contacts in the connected switching unit Nivotester FTL320, FTL325P, FTL370, FTL372, 
FTL375P or Commutec SIF101, SIF111 

• For contact load see the Technical Data of the switching unit

L00-FTL5xxxx-05-05-xx-en-000

* De-energised on power supply failure

Fail-safe mode
set at
switching unit

Max.

Max.

Max.

Max.

Min.

Min.

Min.

Min.

Setting
at FEL57

STD

EXT

STD

EXT

STD

EXT

STD

EXT

Fork

free

free

covered

covered

free

free

covered

covered

Switching status of relay in switching unit
on = energised off = de-energised

Test start End of test start
(power off) (power on)
> 3 s

on

on

off

off

off

off

on

on

off

off

off

off

~ 3 s on

~ 3 s on

~ 3 s on

~ 3 s on

~ 5 s off

~ 5 s off

off

off

~ 5 s off

~ 7 s off

~ 5 s off

~ 5 s off

~ 2 s on

~ 2 s on

~ 3 s on

on

~ 35 s on ~ 3 s off

~ 2 s off

~ 35 s off

off

~ 30 s on

on

on

on

off

*

*

*

*

Safety mode Level Output signal
(PFM)

LEDs
green yellow

L00-FTL2xxxx-07-05-
xx-xx-000

= lit

= unlit

L00-FTL5xxxx-04-05-xx-xx-008

150 Hz

50 Hz
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Electronic insert FEL50A (PROFIBUS PA)

Electrical connection Two-wire connection for power supply and data transfer

L00-FTL5xxxx-04-05-xx-en-006

For connecting to PROFIBUS PA

Additional functions:

– Digital communication enables the 
representation, reading and editing 
of the following parameters: 
Fork frequency, switch-on frequency, 
switch-off frequency, switch-on time and 
switch-off time, status, measured value, 
density switch.

– Matrix locking possible
– Switch to WHG mode possible 

(WHG approval).
– For a detailed description see BA198F

– You can also visit 
www.profibus.com for more information

L00-FTL5xxxx-04-05-xx-en-005

PA– PA+

PROFIBUS PA

–

–

–

–

EX

EX

U– 9…32 V DC...

1 2

FEL50A

Segment coupler

PLC

PROFIBUS DP

PROFIBUS PA

EX

EX

PC with Commuwin II
Proficard or Profiboard

Segment coupler
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Output signal

Signal on alarm • Failure information can be opened using the following interfaces:
Yellow LED flashing, status code, diagnostic code; see BA198F

Setting Level LEDs
green yellow

FEL50A

L00-FTL2xxxx-07-05-
xx-xx-000

not
inverted

L00-FTL5xxxx-04-05-xx-xx-009

OUT_D = 0
PA bus signal

OUT_D = 1
PA bus signal

= lit inverted

OUT_D = 1
PA bus signal

= unlit
OUT_D = 0
PA bus signal

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 347 of 879



Liquiphant M  FTL50(H), FTL51(H)

20 Endress+Hauser

Connection and function

Connecting cables • Electronic inserts: cross-section max. 2.5 mm2; strand in ferrule to DIN 46228
• Protective earth in housing: cross-section max. 2.5 mm2

• External equipotential bonding connection on housing: cross-section max. 4 mm2

Fail-safe mode Minimum/maximum residual current safety selectable on electronic insert
(with FEL57 on Nivotester only)

Max. = maximum safety: 
The output switches to the power fail response when the fork is covered 
For use with overfill protection for example

Max. = minimum safety:
The output switches to the power fail response when the fork is exposed 
For use with dry running protection for example

Switching time When fork is covered: approx. 0.5 s
When fork is exposed: approx. 1.0 s
Other switching times on request

Additionally configurable for PROFIBUS PA: 0.5...60 s

Switch-on behaviour When switching on the power supply, the output assumes the alarm signal.
After max. 3 s it assumes the correct switching mode (Exception: FEL57)

Performance characteristics

Reference operating 
conditions

Maximum measured error Specified by mounting position: max. +/–1 mm

Repeatability 0.1 mm

Hysteresis Approx. 2 mm

Influence of medium 
temperature

Max. +1.8…–2.8 mm (–50…+150 °C)

Influence of product density Max. +4.8…–3.5 mm (0.5…1.5 g/cm3)

Influence of medium pressure Max. 0…–2.5 mm (–1…64 bar)

Ambient temperature: 23 °C

Medium temperature: 23 °C

Product density: 1 g/cm3 (water)

Viscosity: 1 mm2/s

Medium pressure pe: 0 bar

Sensor mounting: vertical from above

Density switch: to > 0.7
L00-FTL5xxxx-06-05-xx-en-000

1
3

m
m Switchpoint

for
reference conditions
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Operating conditions

Installation Installation instructions

! Note! 
The switchpoints of the Liquiphant M are at other positions to those of the previous version Liquiphant II.

Examples of mounting Examples of mounting with regard to the viscosity ν of the liquid and the amount of build-up

Optimum mounting, without problem even with high viscosity:

Switch points on the sensor depend on the mounting position, with reference to water,

density 1 g/cm3, 23 °C, pe 0 bar.

L00-FTL5xxxx-06-05-xx-xx-001

Mounting from above Mounting from below Mounting from the side

1
3

m
m 4

m
m

4
m

m

Position the fork so that the narrow edge of the tines is vertical.
This ensures that the liquid can run off easily.

L00-FTL5xxxx-11-05-xx-xx-001

Vertical from above Flush-mounted from the side

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 349 of 879



Liquiphant M  FTL50(H), FTL51(H)

22 Endress+Hauser

With build-up on the tank walls:

Mounting positions with low viscosity (up to 2000 mm2/s):

Mounting in piping from 2"

* Ensure that there is sufficient distance between the build-up expected on the tank wall and the fork.

L00-FTL5xxxx-11-05-xx-xx-002

Vertical from above Protruding into the tank from the side

* Deburr the nozzle surfaces

L00-FTL5xxxx-11-05-xx-en-003

Fluid velocities up to 5 m/s for viscosity 1 mm2/s and density 1 g/cm3.
(Check the function for other operating conditions.)

L00-FTL5xxxx-11-05-xx-xx-004

*
*

(min. 1 in)

min. 25
*

*
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Orientation FTL50(H) and FTL51(H) with short pipe (up to approx. 500 mm) – any position,
FTL51(H) with long pipe – vertical

Environment

Ambient temperature range Permitted ambient temperature Ta at the housing depending on the medium temperature Tp in the tank:

Ambient temperature limits –50…+70 °C (function with restricted data)

Support the Liquiphant M FTL51(H)
in the event of high dynamic loads.

L00-FTL5xxxx-11-05-xx-xx-005

Ensure adequate space outside the tank
for mounting, electrical connection and 
configuration.

L00-FTL5xxxx-11-05-xx-xx-006

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ...
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

.

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ....
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
.

L00-FTL5xxxx-05-05-xx-xx-001

* Additional temperature range for devices with a temperature spacer or flameproof bushing

Ta

Tp

70 °C

Ta

50 °C

0 °C

0 °C 50 °C

*

100 °C 150 °C Tp

90 °C

–50 °C

–50 °C
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Storage temperature –50…+80 °C

Climate class Climate protection to IEC 68, Part 2-38, Fig. 2a

Degree of protection • Polyester, steel and aluminium housings: IP66/IP67 to EN 60529

• Aluminium housing (EEx d, EEx de): IP66/IP68 to EN 60529 (1 m, 24 h)

• Compact housing: 
– IP65 with valve connector Pg11/NPT ½ 
– IP66/68 with 5m cable tail
– IP66/68 with M12x1 connector (52010285) 316L (metal);
– IP69k with connector (52024216), elbowed / L= 5 m, without build-in LEDs
– IP69k with connector (52018763), elbowed / L= 5 m, with build-in LEDs

Vibration resistance To IEC 68, Part 2-6 (10…55 Hz, 0.15 mm, 100 cycles)

Electromagnetic compatibility Interference emission to EN 61326, Electrical Equipment Class B
Interference immunity to EN 61326; Annex A (Industrial) and NAMUR Recommendation NE 21 (EMC)

If the fork tines are joined together on account of build-up, the useful signal is attenuated to such an extent 
that the original EMC values can no longer be completely observed.
(EN 61000-4-3 Electromagnetic fields, EN 61000-4-6 HF coupling)

Medium conditions

Medium temperature range –50…+150 °C; for exceptions, see "Process connections"

Thermal shock Max. 120 °C/s

Medium pressure pe

Test pressure pe = 64 bar: 
max. 100 bar (1.5 times the medium pressure pe); no function during test pressure
Burst pressure of diaphragm 200 bar

pe = 100 bar: 
max. 150 bar (1.5 times the medium pressure pe); no function during test pressure
Burst pressure of diaphragm 400 bar

State of aggregation Liquid

L00-FTL5xxxx-05-05-xx-xx-003

* Allowed pressure rating by selecting the "100 bar" option (see "Product structure" code 060)
 Exceptions see "Process connections"

**

ppee

barbar
(p(psi)si)

TTpp

°C°C
(°F)(°F)

6464
(928)(928)

–50–50
(–58)(–58)

150150
(300)(300)

00
(32)(32)

–1–1
(–14.5)(–14.5)

100100
(1450)(1450)
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Density 0.7 g/cm3 = delivery status

0.5 g/cm3* adjustable over switches

* Density settings for the compact housing on request

Viscosity Max. 10000 mm2/s

Solids content Max. ø5 mm

Mechanical construction

Design Summary of all electrical and mechanical versions

Plug-in electronic inserts to mount in the housing

Housing

Process connections

L00-FTL5xxxx-03-05-xx-xx-000

FEL51*: 
FEL52*: 
FEL54: 
FEL55: 
FEL56:
FEL58*:
FEL57:
FEL50A:

Two-wire AC connection
Three-wire DC connection PNP
Universal current connection, 2 relay outputs
Output 16/8 mA for separate switching unit
Output 0.6…1.0 / 2.2…2.8 mA for separate switching unit (NAMUR)
Output 2.2…3.5 / 0.6…1.0 mA for separate switching unit (NAMUR)
Output 150/50 Hz, PFM, for separate switching unit (Nivotester)
Digital communication PROFIBUS PA

* Electronics also available as compact housing. The electronics cannot be exchanged!

L00-FTL5xxxx-03-05-xx-xx-019 L00-FTL5xxxx-03-05-xx-xx-001 L00-FTL5xxxx-03-05-xx-xx-002 L00-FTL5xxxx-03-05-xx-xx-003 L00-FTL5xxxx-03-05-xx-xx-004

Pipe housing
Compact (316L)

F16
Polyester (PBT)

F15
Steel (316L)

F17/F13
Aluminium
(also for EEx d),
coated

T13
Aluminium with separate 
connection compartment 
(also for EEx de and 
EEx d), coated

L00-FTL5xxxx-03-05-xx-xx-006 L00-FTL5xxxx-03-05-xx-xx-007 L00-FTL5xxxx-03-05-xx-xx-008 L00-FTL5xxxx-03-05-xx-xx-009

 G ¾, DIN ISO 228/I
 R ¾, DIN 2999 
 NPT ¾, ANSI B 1.20.1
 (AF 32)

G 1, DIN ISO 228/I
R 1, DIN 2999
NPT 1, ANSI B 1.20.1
(AF 41)

Diverse 
hygienic and aseptic
connections

Flanges to DIN, ANSI, JIS
from DN 25 / 1"

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 353 of 879



Liquiphant M  FTL50(H), FTL51(H)

26 Endress+Hauser

Dimensions 
(in mm; 1 mm = 3.94 in)

Housing and sensor FTL50(H)

Sensors
Compact,
with extension pipe up to 3 m (to 6 m on request)
or special length "L II" (see also page 30)

Compact  Length L  Length L II

L00-FTL5xxxx-03-05-xx-xx-018

 pe = 64 bar 64 bar 64 bar
100 bar 100 bar

Bushings
Temperature spacer and flameproof bushing

L00-FTL5xxxx-03-05-xx-xx-005

Compact housing

1.  5 m cable
2.  M12 connector
3.  Pg11/NPT ½ connector

L00-FTL5xxxx-06-05-xx-en-008

Polyester housing

L00-FTL5xxxx-06-05-xx-xx-004

ø40

2
0
6

ø40

1
9

9

1
3

3

30
40

1
4
1

ø40

2
3

2

1
6

6

*

1. 2. 3.

32 AF32 AF 32 AF

*

ø85 max. 76

17.5

m
a

x
.

4
0

.7

m
a

x
.

1
5

5
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* see "Process connections"

! Note! 
The switchpoints of the Liquiphant M are at other positions to those of the previous version Liquiphant II.

Bushings: temperature spacer, flameproof bushing

Steel housing

L00-FTL5xxxx-06-05-xx-xx-005

Aluminium housing

L00-FTL5xxxx-06-05-xx-xx-006

Aluminium housing
with separate
connection compartment

L00-FTL5xxxx-06-05-xx-xx-007

*

ø76 max. 64

m
a
x
.
1
5
0

~
2
5

*

ø80 max. 60

max. 65

m
a
x
.
1
7
3

10

ø21.5

*

max. 65 max. 97

m
a

x
.

1
9

0

Temperature spacer
Provides sealed insulation
for the vessel and normal ambient 
temperatures for the housing.

L00-FTL5xxxx-11-05-xx-en-000

Flameproof bushing
Protects the housing from pressures 
up to 100 bar if the sensor is damaged.
Provides sealed insulation
for the vessel and normal ambient
temperatures for the housing.

additional length
140 mm

Vessel
insulation
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Process connections for FTL50(H) and FTL51(H)

Process connection Dimensions Accessories Pressure
Temperature

G ¾ 
DIN ISO 228/l
with defined
thread start

With elastomer 
flat seal to DIN 7603:
supplied

GQ2
GQ5

L00-FTL5xxxx-06-05-xx-en-001

max. 100 bar
max. 150 °C

G ¾ 
DIN ISO 228/l
with defined
thread start

For flush-mounted 
installation in
welding neck

GQ2
GQ5

L00-FTL5xxxx-06-05-xx-en-001

Welding neck
(with defined 
thread start)
with silicone O-ring 
Endress+Hauser 
52001052

In conformity with 
FDA*

See "Accessories"

max. 25 bar
max. 150 °C

max. 40 bar
max. 100 °C

G 1 
DIN ISO 228/l

With elastomer
flat seal to DIN 7603:
supplied

GR2
GR5

L00-FTL5xxxx-06-05-xx-en-002

max. 100 bar
max. 150 °C

G 1 
DIN ISO 228/l
with defined
thread start

With seal surface
for flush-mounted 
installation in 
welding neck

GW2

L00-FTL5xxxx-06-05-xx-en-003

Welding neck
(with defined
thread start)
with silicone O-ring 
Endress+Hauser 
52001051

In conformity with 
FDA*

See "Accessories"

max. 25 bar
max. 150 °C

max. 40 bar
max. 100 °C

NPT ¾
ANSI B 1.20.1

or

R ¾
DIN 2999

GM2
GM5

GE2
GE5

L00-FTL5xxxx-06-05-xx-en-004

In conformity with 
FDA*

max. 100 bar
max. 150 °C

NPT 1 
ANSI B 1.20.1

or

R 1
DIN 2999

GN2
GN5

GF2
GF5

L00-FTL5xxxx-06-05-xx-en-005

In conformity with 
FDA*

max. 100 bar
max. 150 °C

Flanges
ANSI B 16.5
EN 1092-1 
(DIN 2527 B) 
JIS B2220

A##
B##
C##
F##
N##
K##

L00-FTL5xxxx-06-05-xx-xx-008

Seal
according to design
installed on site

In conformity with 
FDA*

See nominal pressure 
of flange, however
max. 100 bar
max. 150 °C

* FDA approved materials according to 21 CFR Part 177.1550/2600

50.5

66.5

32 AF

50.5

66.5

32 AF

69

50.5
41 AF

80

61.3
41 AF

(66.5)

50.532 AF

(69)

50.541 AF

66.5
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Tri-Clamp
1 ½" = ø50.5 mm 
2" = ø64.0 mm 
ISO 2852

TC2
TE2

L00-FTL5xxxx-06-05-xx-xx-009

Clamping ring and 
front seal
installed on site

In conformity with 
FDA*

max. 16 bar
max. 120 °C

max. 2 bar
max. 150 °C

Threaded pipe joint
DN 32
DN 40
DN 50
DIN 11851

with screw cap

MA2
MC2
ME2

L00-FTL5xxxx-06-05-xx-xx-010

Sealing ring with collar,
installed on site

In conformity with 
FDA*

DN 32, DN 40:
max. 40 bar to 100 °C
max. 25 bar to 140 °C

DN 50:
max. 25 bar
max. 140 °C

Flush-mounted for 1" 
welding neck 
Factory standard
Endress+Hauser with 
silicone seal
and screw cap:
supplied

EE2

L00-FTL5xxxx-06-05-xx-xx-011

Welding neck
(fork can be 
positioned)
Endress+Hauser
52001047

In conformity with 
FDA*

See "Accessories"

max. 40 bar
max. 100 °C

max. 25 bar
max. 150 °C

Aseptic
DN 50
DIN 11864-1
Form A 
for pipe DIN 11850
with screw cap

HE2

L00-FTL5xxxx-06-05-xx-xx-012

Sealing ring,
installed on site

In conformity with 
FDA*

max. 25 bar
max. 140 °C

DRD
With clamped flange

PE2

L00-FTL5xxxx-06-05-xx-xx-013

Welding flange with
PTFE flat seal
(fork can be 
positioned)
Endress+Hauser
52002041

In conformity with 
FDA*

See "Accessories"
(or installed on site)

max. 40 bar
max. 100 °C

max. 25 bar
max. 150 °C

SMS
2"
(DN 51)
with screw cap

UE2

L00-FTL5xxxx-06-05-xx-xx-014

Sealing ring,
installed on site

In conformity with 
FDA*

max. 25 bar
max. 140 °C

Varivent
for piping
≥ DN 65
≥ O.D. 3"
≥ I.P.S. 3"

WE2

L00-FTL5xxxx-06-05-xx-xx-015

Clamping ring and 
O-ring seal,
installed on site

In conformity with 
FDA*

See specification as per 
Tuchenhagen VARIVENT-
Inline housing but:

max. 64 bar
max. 150 °C

* FDA approved materials according to 21 CFR Part 177.1550/2600

Process connection Dimensions Accessories Pressure
Temperature

66.5

66.5

55.5

66.5

66.5

66.5

56.5

ø
6
8
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Sensor length L for FTL51 and FTL51H, 
depending on process connection

Any length L:
148...3000 mm (6...115 in); special version (TSP) on request up to 6000 mm (235 in)

! Note! 
The switchpoints of the Liquiphant M are at other positions to those of the previous version Liquiphant II.

Special length "L II":
With vertical mounting from above the same switchpoint as for the Liquiphant II
FTL360, FTL365, FDL30, FDL35

"L II" depends on process connection:
115 mm for flanges and flange-like process connections
99 mm for threads NPT and R (BSPT)

118 mm for threads G 1 (BSP 1)
115 mm for threads G ¾ (BSP ¾)
104 mm for flush-mounted 1" (Endress+Hauser)

Weights See "Product structure"

Material – Wetted parts:
Process connection and extension pipe: AISI 316L (1.4435) or 2.4610 (AlloyC4)
Tuning fork: AISI 316L (1.4435) or 2.4610 (AlloyC4)

– Flat seal for process connection G ¾ or G 1: elastomer fibre, asbestos-free
– Polyester housing: PBT-FR

with PBT-FR cover or with PA12 cover with sight glass,
Cover seal: EPDM

– Steel housing: AISI 316L, 
Cover seal: silicone

– Aluminium housing: EN-AC-AlSi10Mg, plastic-coated,
Cover seal: EPDM

– Compact housing: valve connector or M12 connector
– Cable gland: polyamide or brass, nickel-plated
– Temperature spacer: AISI 316L (1.4435)
– Flameproof bushing: AISI 316L (1.4435)

Thread: G ¾ 
G 1 

Thread: NPT ¾ 
NPT 1
R ¾
R 1

Flanges and 
flange-like process connections

L00-FTL5xxxx-06-05-xx-xx-016
L00-FTL5xxxx-06-05-xx-xx-017 L00-FTL5xxxx-06-05-xx-xx-018

From seal surface of
thread adapter

From lower edge of
thread

L

ø21.5

L

L
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Process connections – Parallel thread G ¾, G 1 to DIN ISO 228/I with flat seal to DIN 7603
– Tapered thread R ¾, R 1 to DIN 2999 Part 1
– Tapered thread ¾ -14 NPT, 1 - 11½ NPT to ANSI B 1.20.1
– Flush-mounted with welding neck to factory standard Endress+Hauser (G ¾, G 1)
– Flush-mounted with welding neck to factory standard Endress+Hauser (1"), 

Sensor can be positioned
– Tri-Clamp 1½", 2" to ISO 2852
– Threaded pipe joint DN 32, 40, 50 to DIN 11851
– Aseptic connection DN 50 to DIN 11864-1 Form A for pipe DIN 11850
– SMS connection 2" (DN 51)
– DRD flange
– Varivent® DN 50 (50/40) to factory standard Tuchenhagen
– Flanges to EN/DIN from DN 25, for standards see "Product structure", to ANSI B 16.5 from 1", 

to JIS B2220 (RF)

Human interface

Electronic inserts With FEL51, FEL52, FEL54, FEL55:

• 2 switches for safety mode and density change,
• green LED to indicate operational status,
• red LED to indicate the switching status,

flashes in the event of corrosion damage 
on sensoror if the electronics are defect

With FEL56:

• 2 switches for safety mode and density change,
• green LED flashes to indicate operational status,
• red LED to indicate the switching status,

flashes in the event of corrosion damage 
on sensor or if the electronics are defect

With FEL57:

• 2 switches for density change and cyclical checking,
• green LED to indicate operational status,
• yellow LED to indicate the covered status,

flashes in the event of corrosion damage 
on sensor or if the electronics are defect

With FEL58:

• 2 switches for safety mode and density change,
• green LED 

– flashes quickly to indicate operational status,
– flashes slowly to indicate corrosion damage 

at the sensor or if the electronics are defect,
• yellow LED to indicate the switching status,

Test key – breaks the cable connection

L00-FTL5xxxx-03-05-xx-en-001

L00-FTL5xxxx-03-05-xx-xx-013

With FEL50A:

• 8 switches for configuring the device address,
• green LED to indicate operational status,

pulsing to indicate communication;
• yellow LED to indicate the switching status,

flashes in the event of corrosion damage on sensor 
or if the electronics are defect

L00-FTL5xxxx-03-05-xx-en-002

Min

Max1

2

>0,7

>0,5

FEL51

1 2

L1 N U~
19...253V AC
50/60Hz

I max : 350mA

Connecting terminal LEDs Switches

HWOFF
ON

Address

SW

1 2 3 4 5 6 7 8

FEL50A

1 2

PA– PA+

Connecting terminal LEDs Switches
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Compact housings Function test with test magnet

Versions AC, DC-PNP and NAMUR:

During the test, the current state of the electronic switch is reversed.

Performing the test

Light signals

Versions AC and DC-PNP with valve connector or cable tail

L00-FTL5xxxx-07-05-xx-xx-005

Green light (gn) light up (AC/DC):

Liquiphant M is connected to the power supply and is operational.

Green light (gn) flashing (NAMUR):

Liquiphant M is connected to the power supply and is operational.

Red light (rd) lights up (AC/DC):

MAX application mode (overfill protection): sensor is immersed in liquid.
MIN application mode (dry running protection): sensor is not immersed in liquid.

Yellow light (ye) lights up (NAMUR):

MAX application mode (overfill protection): sensor is not immersed in liquid.
MIN application mode (dry running protection): sensor is immersed in liquid.

Red light (rd) flashing (AC/DC):

Liquiphant M has detected a fault.

Hold the test magnet against the marking on the nameplate:

L00-FTL5xxxx-19-05-xx-xx-001

The switching status is changed.

gn gn

rd

AC/DC NAMUR

ye
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Version NAMUR and DC-PNP with M12x1 round connector 316L

L00-FTL5xxxx-07-05-xx-xx-003

Green light (gn) lights up (DC-PNP):

Liquiphant M is connected to the power supply and is operational.

Green light (gn) flashing with 1 Hz (NAMUR):

Liquiphant M is connected to the power supply and is operational.

Yellow light (ye) lights up (DC-PNP):

Sensor is immersed in liquid.

Yellow light (ye) lights up (NAMUR):

MAX application mode (overfill protection): sensor is not immersed in liquid.
MIN application mode (dry running protection): sensor is immersed in liquid.

Red light (rd) flashing (DC-PNP):

Liquiphant M has detected a fault.

Green light (gn) flashing with 0.3 Hz (NAMUR):

Liquiphant M has detected a fault.

rdrd

gngn

yeye
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Version DC-PNP with M12x1 round connector 316L

L00-FTL5xxxx-07-05-xx-xx-004

Green light (gn) lights up:

Liquiphant M is connected to the power supply and is operational.

Yellow light (ye 1) lights up:

MAX application mode (overfill protection): sensor is not immersed in liquid.
MIN application mode (dry running protection): sensor is not immersed in liquid.

Yellow light (ye 2) lights up:

MAX application mode (overfill protection): sensor is immersed in liquid.
MIN application mode (dry running protection): sensor is immersed in liquid.

Green light (gn) lights up, both yellow lights (ye 1+2) do not light up:

Liquiphant M has detected a fault. 

Operating concept Onsite configuration

ye 2

ye 1

gn
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Certificates and approvals

General approvals For Liquiphant M FTL50H, FTL51H the following approvals are available:

• EHEDG: Certification (from TNO, The Netherlands), Report No. V99.394
• 3A: 3A Certificate (USA), Authorization No. 459

! Note! 
For CIP (Clean in Place) and SIP (Sterilize in Place) processes the pressure and temperture specifications of the 
process connections must be observed.

# Warning! 
To avoid risk of contamination, install according to the "Hygienic Equipment Design Criteria (HDC)" as stated 
in the Subgroup Design Principles of the EHEDG, Doc. 8, July 1993. The flow of liquid during cleaning is 
important and should be in compliance with HDC.

Other certificates See "Ordering information"

Combination 
of housings and
electronic inserts

Based on the various certificates, permissible combinations of housings *) and electronic inserts are given in 
the following table.
*) Abbreviations: Polyester = PBT, Steel 316L = St., Aluminium = Alu

Aluminium housing with separate connection compartment = Alu/sep

Process connections Order Code

L00-FTL5xxxx-01-05-xx-xx-001

Flush-mounted G ¾, G1 (with welding neck) GQ2, GW2 X

Tri-Clamp 2" (special seal from Hyjoin Limited, UK) TE2 X

Threaded pipe joint MA2, MC2, ME2 X

Flush-mounted (fork can be positioned) EE2 X

Aseptic HE2 X

DRD PE2 X

SMS UE2 X

Varivent® WE2 X

++

Certificate, applications Housing Electronic inserts

A Without any special certificate
(for non-hazardous area)

PBT, St., Alu, Alu/sep. FEL51/52/54,
FEL55/56/57/58/50A

D Overfill protection to WHG (Germany) PBT, St., Alu, Alu/sep. FEL51/52/54,
FEL55/56/57/58/50A

B ATEX II 3G EEx nC IIC T6, WHG PBT, St., Alu, Alu/sep. FEL54

ATEX II 3G EEx nC IIC T6, WHG
ATEX II 3D T85°C

St., Alu, Alu/sep. FEL54

C ATEX II 3G EEx nA II T6, WHG PBT, St., Alu, Alu/sep. FEL51/52, 
FEL55/56/57/58/50A

ATEX II 3G EEx nA II T6, WHG
ATEX II 3D T85°C

St., Alu, Alu/sep. FEL51/52, 
FEL55/56/57/58/50A

E ATEX II 1/2 G, EEx de, WHG Alu/sep. FEL51/52/54,
FEL55/56/57/58/50A

F ATEX II 1/2 G, EEx ia IIC T6, WHG PBT, St., Alu, Alu/sep. FEL55/56/57/58/50A

ATEX II 1/2 G, EEx ia IIC T6, WHG
ATEX II 1/2 D, T80°C

St., Alu, Alu/sep. FEL55/56/57/58/50A
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! Note! 
on polyester housing (PBT), electric connecting cables run in pipes:
Do not screw cable entries firmly to the piping. Use flexible connections (e.g. with armoured hose).
If the piping is used for earthing then ensure that there is a continuous electrical connection. 

! Note! 
Despite the additional Dust-Ex-certificate, the FTL5x(H) is to be used as a liquid limit switch only. 

G ATEX II 1/2 G, EEx ia IIC T6 PBT, St., Alu, Alu/sep. FEL55/56/57/58/50A

ATEX II 1/2 G, EEx ia IIC T6
ATEX II 1/2 D, T80°C

St., Alu, Alu/sep. FEL55/56/57/58/50A

H ATEX II 1G, EEx ia IIC T6 FEL55/56/57/58/50A

J ATEX II 1G, EEx ia IIC T6, WHG FEL55/56/57/58/50A

I ATEX II 1/2 G, EEx de Alu/sep. FEL51/52/54,
FEL55/56/57/58/50A

K ATEX II 1/2 G, EEx d IIC T6 Alu FEL51/52/54,
FEL55/56/57/58/50A

L ATEX II 1/2 G, EEx d IIC T6, WHG Alu FEL51/52/54,
FEL55/56/57/58/50A

P FM, IS, Cl. I, II, III, Div. 1, Gr. A-G PBT, St., Alu, Alu/sep.
with NPT cable entry

FEL55/56/57/58

Q FM, XP, Cl. I, II, III, Div. 1, Gr. A-G Alu
with NPT cable entry

FEL51/52/54,
FEL55/56/57/58

R FM, NI, Cl. I, Div. 2, Gr. A-D St., Alu, Alu/sep.
with NPT cable entry

FEL51/52/54,
FEL55/56/57/58

PBT
with NPT cable entry

FEL55/56/57/58

U CSA, General Purpose St., Alu, Alu/sep.
with NPT cable entry

FEL51/52/54,
FEL55/56/57/58

PBT
with NPT cable entry

FEL51/52, 
FEL55/56/57/58

S CSA, IS, Cl. I, II, III, Div. 1, Gr. A-G PBT, St., Alu, Alu/sep.
with NPT cable entry

FEL55/56/57/58

T CSA, XP, Cl. I, II, III, Div. 1, Gr. A-G Alu
with NPT cable entry

FEL51/52/54,
FEL55/56/57/58

V TIIS Ex ia IIC T3 PBT, St., Alu FEL57

W TIIS Ex d IIB T3 Alu FEL52/54

Y Other certificate
(for non-hazardous area)

PBT, St., Alu, Alu/sep. FEL51/52/54,
FEL55/56/57/58/50A

Certificate, applications Housing Electronic inserts
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Ordering information
! Note! 

This overview does not mark options wich are mutually exclusive.

Product structure
Liquiphant M
FTL50
FTL51

Design Basic weightBasic weightBasic weightBasic weight
FTL50 Compact 0.6 kg
FTL51 With extension pipe 0.6 kg

10 Approval:
A Non-hazardous area
B ATEX II 3 G EEx nC II  T6 Overfill protection to WHG (Germany)

ATEX II 3 D T 85 °C*
C ATEX II 3 G EEx nA II  T6 Overfill protection to WHG (Germany)

ATEX II 3 D T 85 °C*
D Non-hazardous area Overfill protection to WHG (Germany)
E ATEX II 1/2 G EEx de IIC T6 Overfill protection to WHG (Germany)
F ATEX II 1/2 G EEx ia IIC T6 Overfill protection to WHG (Germany)

ATEX II 1/2 D T 80 °C*
G ATEX II 1/2 G EEx ia IIC T6

ATEX II 1/2 D T 80 °C*
H ATEX II 1 G EEx ia IIC T6
I ATEX II 1/2 G EEx de IIC T6
J ATEX II 1 G EEx ia IIC T6 Overfill protection to WHG (Germany)
K ATEX II 1/2 G EEx d IIC  T6
L ATEX II 1/2 G EEx d IIC  T6 Overfill protection to WHG (Germany)
P FM IS, Class I, II, III Division 1, Group A-G
Q FM XP, Class I, II, III Division 1, Group B-G, for E5 housing Group A-G
R FM NI, Class I Division 2, Group A-D
S CSA IS, Class I, II, III Division 1, Group A-G
T CSA XP, Class I, II, III Division 1, Group A-G
U CSA General Purpose
V TIIS Ex ia IIC T3
W TIIS Ex d IIB T3
X TIIS Ex ia IIC T6
7 TIIS Ex d IIC T3
8 TIIS Ex d IIC T6
Y Special version

*) not valid for PBT

20 Process Connection: Additional weightAdditional weightAdditional weightAdditional weight
Note!
For 100 bar process pressure, please select the appropriate option under "Additional option"
GQ2 G ¾ 316L Thread ISO 228

Installation > accessory: welding neck 
GQ5 G ¾ AlloyC4 Thread ISO 228
GR2 G 1 316L Thread ISO 228 0.2 kg
GR5 G 1 AlloyC4 Thread ISO 228 0.2 kg
GW2 G 1 316L Thread ISO 228 0.2 kg

Installation > accessory: welding neck 
GM2 NPT ¾ 316L Thread ANSI
GM5 NPT ¾ AlloyC4 Thread ANSI
GN2 NPT 1 316L Thread ANSI 0.2 kg
GN5 NPT 1 AlloyC4 Thread ANSI 0.2 kg
GE2 R ¾ 316L Thread DIN 2999
GE5 R ¾ AlloyC4 Thread DIN 2999
GF2 R 1 316L Thread DIN 2999 0.2 kg
GF5 R 1 AlloyC4 Thread DIN 2999 0.2 kg
BA2 DN32 PN6 A 316L Flange EN 1092-1 

(DIN 2527 B)
1.2 kg

BB2 DN32 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

2.0 kg

BC2 DN40 PN6 A 316L Flange EN 1092-1 
(DIN 2527 B)

1.4 kg

BD2 DN40 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

2.4 kg

BE2 DN50 PN6 A 316L Flange EN 1092-1 
(DIN 2527 B)

1.6 kg

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 365 of 879



Liquiphant M  FTL50(H), FTL51(H)

38 Endress+Hauser

BG2 DN50 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

3.2 kg

BH2 DN65 PN6 A 316L Flange EN 1092-1 
(DIN 2527 B)

2.4 kg

BJ2 DN50 PN100 A 316L  (FTL51) Flange EN 1092-1 
(DIN 2527 B)

BK2 DN65 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

4.3 kg

BM2 DN80 PN10/16 A 316L Flange EN 1092-1 
(DIN 2527 B)

4.8 kg

BN2 DN80 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

5.9 kg

BQ2 DN100 PN10/16 A 316L Flange EN 1092-1 
(DIN 2527 B)

5.6 kg

BR2 DN100 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

7.5 kg

B12 DN80 PN100 A 316L  (FTL51) Flange EN 1092-1 
(DIN 2527 B)

B82 DN25 PN25/40 A 316L Flange EN 1092-1 
(DIN 2527 B)

1.4 kg

CA2 DN32 PN6 B1 316L Flange EN 1092-1 
(DIN 2527 C)

1.1 kg

CA5 DN32 PN6 AlloyC4 >316L Flange EN 1092-1 
(DIN 2527)

1.1 kg

CE2 DN50 PN6 B1 316L Flange EN 1092-1 
(DIN 2527 C)

1.5 kg

CE5 DN50 PN6 AlloyC4 >316L Flange EN 1092-1 
(DIN 2527)

1.5 kg

CG2 DN50 PN25/40 B1 316L Flange EN 1092-1 
(DIN 2527 C)

2.9 kg

CG5 DN50 PN25/40 AlloyC4 >316L Flange EN 1092-1 
(DIN 2527)

2.9 kg

CJ2 DN50 PN100 B2 316L  (FTL51) Flange EN 1092-1 
(DIN 2527)

CN2 DN80 PN25/40 B1 316L Flange EN 1092-1 
(DIN 2527 C)

5.2 kg

CN5 DN80 PN25/40 AlloyC4 >316L Flange EN 1092-1 
(DIN 2527)

5.2 kg

CQ2 DN100 PN10/16 B1 316L Flange EN 1092-1 
(DIN 2527 C)

5.3 kg

CQ5 DN100 PN10/16 AlloyC4 >316L Flange EN 1092-1
(DIN 2527)

5.3 kg

C12 DN80 PN100 B2 316L  (FTL51) Flange EN 1092-1
(DIN 2527)

C82 DN25 PN25/40 B1 316L Flange EN 1092-1
(DIN 2527 C)

1.3 kg

C85 DN25 PN25/40 AlloyC4 >316L Flange EN 1092-1 
(DIN 2527)

1.3 kg

DG2 DN50 PN40 B1 316L Flange EN 1092-1
(DIN 2526 D)

DN2 DN80 PN40 B1 316L Flange EN 1092-1
(DIN 2526 D)

D82 DN25 PN40 B1 316L Flange EN 1092-1
(DIN 2526 D)

FG2 DN50 PN40 C 316L Flange EN 1092-1
(DIN 2512 F)

2.6 kg

NG2 DN50 PN40 D 316L Flange EN 1092-1
(DIN2512 N)

2.9 kg

AA2 1¼" 150 lbs RF 316/316L Flange ANSI B16.5 1.2 kg
AB2 1¼" 300 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 2.0 kg
AC2 1½" 150 lbs RF 316/316L Flange ANSI B16.5 1.5 kg
AD2 1½" 300 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 2.7 kg
AE2 2" 150 lbs RF 316/316L Flange ANSI B16.5 2.4 kg
AE5 2" 150 lbs RF AlloyC4 >316/316L Flange ANSI B16.5 2.4 kg
AF2 2" 300 lbs RF 316/316L Flange ANSI B16.5 3.2 kg
AG2 2" 600 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 4.2 kg
AJ2 2½" 300 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 4.8 kg
AL2 3" 150 lbs RF 316/316L Flange ANSI B16.5 4.9 kg
AM2 3" 300 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 6.8 kg
AN2 3" 600 lbs RF 316/316L  (FTL51) Flange ANSI B16.5
AP2 4" 150 lbs RF 316/316L Flange ANSI B16.5 7.0 kg
AQ2 4" 300 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 11.5 kg
AR2 4" 600 lbs RF 316/316L  (FTL51) Flange ANSI B16.5 17.3 kg
A82 1" 150 lbs RF 316/316L Flange ANSI B16.5 1.0 kg

20 Process Connection: Additional weightAdditional weightAdditional weightAdditional weight
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KA2 10 K 25 RF 316L Flange JIS B2220
KC2 10 K 40 RF 316L Flange JIS B2220
KE2 10 K 50 RF 316L Flange JIS B2220 1.7 kg
KE5 10 K 50 RF AlloyC4 >316L Flange JIS B2220 1.7 kg
KL2 10 K 80 RF 316L Flange JIS B2220
KP2 10 K 100 RF 316L Flange JIS B2220
TC2 DN25-38 (1...1½") 316L ISO 2852 Tri-Clamp
TE2 DN40-51 (2") 316L ISO 2852 Tri-Clamp 0.1 kg
YY9 Special version

30 Probe Length; Type:
FTL50
AA Compact; Ra <3.2 µm/80 grit
IA Compact; temperature spacer 0.6 kg
QA Compact; pressure tight feed through 0.7 kg

FTL51
BB ....... mm; 316L** Ra <3.2 µm/80 grit
BE ....... mm; AlloyC4** Ra <3.2 µm/80 grit
CB ....... inch; 316L** Ra <3.2 µm/80 grit
CE ....... inch; AlloyC4** Ra <3.2 µm/80 grit 2.3 kg/100 in
DB Length: type II*; 316L Ra <3.2 µm/80 grit 0.1 kg
DE Length: type II*; AlloyC4 Ra <3.2 µm/80 grit 0.1 kg
JB ....... mm; 316L** + temperature spacer 0.9 kg/m

+0.6 kg
JE ....... mm; AlloyC4** + temperature spacer 0.9 kg/m

+0.6 kg
KB ....... inch; 316L** + temperature spacer 2.3 kg/100 in

 +0.6 kg
KE ....... inch; AlloyC4** + temperature spacer 2.3 kg/100 in

 +0.6 kg
LB Length: type II*; 316L + temperature spacer 0.1 kg

 +0.6 kg
LE Length: type II*; AlloyC4 + temperature spacer 0.1 kg

 +0.6 kg
RB ....... mm; 316L** + pressure tight feed through 0.9 kg/m

+0.7 kg
RE ....... mm; AlloyC4** + pressure tight feed through 0.9 kg/m

+0.7 kg
SB ....... inch; 316L** + pressure tight feed through 2.3 kg/100 in

 +0.7 kg
SE ....... inch; AlloyC4** + pressure tight feed through 2.3 kg/100 in

 +0.7 kg
TB Length: type II*; 316L + pressure tight feed through 0.1 kg

 +0.7 kg
TE Length: type II*; AlloyC4 + pressure tight feed through 0.1 kg

 +0.7 kg
YY Special version

*) Replacing instruments: when vertically mounting a Liquiphant M
 FTL51 with length II, the switch point is at the same height as for the
 Liquiphant II FTL360, FTL365, FDL30, FDL35

**) Order 3001...6000 mm (116...235 in) via yy

40 Electronics; Output:
A FEL50A PROFIBUS PA
1 FEL51* 2-wire, 19...253 V AC
2 FEL52* 3-wire PNP, 10... 55 V DC
4 FEL54 relay DPDT, 19...253 V AC, 19...55 V DC
5 FEL55 8/16 mA, 11... 36 V DC
6 FEL56 NAMUR (L-H signal)
7 FEL57 2-wire PFM
8 FEL58* NAMUR + test button (H-L signal)
9 Special version

*) Also available in compact housing

50 Housing; Cable Entry:
C3 Compact 316L IP66/68; cable 5 m
D3 Compact 316L IP65; plug Pg11 ISO 4400

20 Process Connection: Additional weightAdditional weightAdditional weightAdditional weight
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! Note! 
The basic weight includes the compact sensor, thread adapter G ¾, electronic insert, polyester housing 

E3 Compact 316L NEMA4X; plug NPT ½ ISO 4400
N3 Compact 316L IP66/68; plug M12
E4 F16 Polyester NEMA4X; thread NPT ½
E5 F13/F17 Alu NEMA4X; thread NPT ¾ 0.5 kg
E6 F15 316L NEMA4X; thread NPT ½ 0.1 kg
E7 T13 Alu coated IP66; thread NPT ¾ 0.9 kg

separate connection compartment
F4 F16 Polyester IP66; thread G ½
F5 F13/F17 Alu IP66; thread G ½ 0.5 kg
F6 F15 316L IP66; thread G ½ 0.1 kg
F7 T13 Alu coated IP66; thread G ½ 0.9 kg

separate connection compartment
G4 F16 Polyester IP66; gland M20
G5 F13/F17 Alu IP66; gland M20 0.5 kg

(EEx d > thread M20)
G6 F15 316L IP66; gland M20 0.1 kg
G7 T13 Alu coated IP66; gland M20 0.9 kg

separate connection compartment (EEx d > thread M20)
N4 F16 Polyester IP66; plug M12
N5 F13/F17 Alu IP66; plug M12
N6 F15 316L IP66; plug M12
Y9 Special version

60 Additional Option:
A Basic version
C EN 10204 - 3.1 material (316L wetted parts) 

Inspection certificate
N EN 10204 - 3.1 material, NACE MR0175 (316L wetted parts)

Inspection certificate
P 100 bar process pressure (FTL51)
R 100 bar process pressure, EN 10204 - 3.1 material, 

NACE MR0175 (316L wetted parts)
Inspection certificate

(FTL51)

S GL/ABS marine certificate (FTL51: max. 1600 mm)
Y Special version

FTL5# - Complete product designation

50 Housing; Cable Entry:
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Product structure
Liquiphant M
FTL50H
FTL51H

Design Basic weightBasic weightBasic weightBasic weight
FTL50H Compact 0.7 kg
FTL51H With extension pipe 0.7 kg

10 Approval:
A Non-hazardous area
B ATEX II 3 G EEx nC II  T6 Overfill protection to WHG (Germany)

ATEX II 3 D T 85 °C*
C ATEX II 3 G EEx nA II  T6 Overfill protection to WHG (Germany)

ATEX II 3 D T 85 °C*
D Non-hazardous area Overfill protection to WHG (Germany)
E ATEX II 1/2 G EEx de IIC T6 Overfill protection to WHG (Germany)
F ATEX II 1/2 G EEx ia IIC T6 Overfill protection to WHG (Germany)

ATEX II 1/2 D T 80 °C*
G ATEX II 1/2 G EEx ia IIC T6

ATEX II 1/2 D T 80 °C*
H ATEX II 1 G EEx ia IIC T6
I ATEX II 1/2 G EEx de IIC T6
J ATEX II 1 G EEx ia IIC T6 Overfill protection to WHG (Germany)
K ATEX II 1/2 G EEx d IIC  T6
L ATEX II 1/2 G EEx d IIC  T6 Overfill protection to WHG (Germany)
P FM IS, Class I, II, III Division 1, Group A-G
Q FM XP, Class I, II, III Division 1, Group B-G, for E5 housing Group A-G
R FM NI, Class I Division 2, Group A-D
S CSA IS, Class I, II, III Division 1, Group A-G
T CSA XP, Class I, II, III Division 1, Group A-G
U CSA General Purpose
V TIIS Ex ia IIC T3
W TIIS Ex d IIB T3
X TIIS Ex ia IIC T6
7 TIIS Ex d IIC T3
8 TIIS Ex d IIC T6
Y Special version

*) not valid for PBT

20 Process Connection: Additional weightAdditional weightAdditional weightAdditional weight
GQ2 G ¾ 316L  (FTL50H) Thread ISO 228

Installation > accessory: welding neck 
GW2 G 1 316L Thread ISO 228 0.2 kg

Installation > accessory: welding neck
BA2 DN32 PN6 A 316L Flange EN 1092-1

(DIN 2527 B)
1.2 kg

BB2 DN32 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

2.0 kg

BC2 DN40 PN6 A 316L Flange EN 1092-1
(DIN 2527 B)

1.4 kg

BD2 DN40 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

2.4 kg

BE2 DN50 PN6 A 316L Flange EN 1092-1
(DIN 2527 B)

1.6 kg

BG2 DN50 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

3.2 kg

BH2 DN65 PN6 A 316L Flange EN 1092-1
(DIN 2527 B)

2.4 kg

BK2 DN65 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

4.3 kg

BM2 DN80 PN10/16 A 316L Flange EN 1092-1
(DIN 2527 B)

4.8 kg

BN2 DN80 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

5.9 kg

BQ2 DN100 PN10/16 A 316L Flange EN 1092-1
(DIN 2527 B)

5.6 kg

BR2 DN100 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

7.5 kg

B82 DN25 PN25/40 A 316L Flange EN 1092-1
(DIN 2527 B)

1.4 kg

CG2 DN50 PN25/40 B1 316L Flange EN 1092-1
(DIN 2527 C)

3.2 kg

CN2 DN80 PN25/40 B1 316L Flange EN 1092-1
(DIN 2527 C)

5.9 kg
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CQ2 DN100 PN10/16 B1 316L Flange EN 1092-1
(DIN 2527 C)

5.6 kg

EE2 1" flush-mounted (52001047) 316L 0.3 kg
Installation > accessory: welding neck 

HE2 DN50 Tube DIN 11850 316L DIN 11864-1 A 0.3 kg
AA2 1¼" 150 lbs RF 316/316L Flange ANSI B16.5 1.2 kg
AC2 1½" 150 lbs RF 316/316L Flange ANSI B16.5 1.5 kg
AE2 2" 150 lbs RF 316/316L Flange ANSI B16.5 2.4 kg
AF2 2" 300 lbs RF 316/316L Flange ANSI B16.5 3.2 kg
AJ2 2½" 300 lbs RF 316/316L (FTL51H) Flange ANSI B16.5 4.8 kg
AL2 3" 150 lbs RF 316/316L Flange ANSI B16.5 4.9 kg
AM2 3" 300 lbs RF 316/316L (FTL51H) Flange ANSI B16.5 6.8 kg
AP2 4" 150 lbs RF 316/316L Flange ANSI B16.5 7.0 kg
AQ2 4" 300 lbs RF 316/316L (FTL51H) Flange ANSI B16.5 11.5 kg
A82 1" 150 lbs RF 316/316L Flange ANSI B16.5 1.0 kg
KA2 10 K 25 RF 316L Flange JIS B2220
KC2 10 K 40 RF 316L Flange JIS B2220
KE2 10 K 50 RF 316L Flange JIS B2220 1.7 kg
KL2 10 K 80 RF 316L Flange JIS B2220
KP2 10 K 100 RF 316L Flange JIS B2220
MA2 DN32 PN25 316L DIN 11851 0.1 kg
MC2 DN40 PN25 316L DIN 11851 0.2 kg
ME2 DN50 PN25 316L DIN 11851 0.3 kg
PE2 DRD 65 mm 316L 0.3 kg
TC2 DN25-38 (1...1½") 316L ISO 2852 Tri-Clamp
TE2 DN40-51 (2") 316L ISO 2852 Tri-Clamp 0.1 kg
UE2 SMS 2" PN25 316L 0.2 kg
WE2 DN65-162 PN10 316L Varivent N tube 0.5 kg
YY9 Special version

30 Probe Length; Type:
FTL50H
AC Compact; Ra <1.5 µm/120 grit
AD Compact; Ra <0.3 µm/320 grit / A3
IC Compact; Ra <1.5 µm/120 grit

+ temperature spacer
0.6 kg

ID Compact; Ra <0.3 µm/320 grit / A3
+ temperature spacer

0.6 kg

QC Compact; Ra <1.5 µm/120 grit
+ pressure tight feed through

0.7 kg

QD Compact; Ra <0.3 µm/320 grit / A3
+ pressure tight feed through

0.7 kg

FTL51H
BC ....... mm; Ra <1.5 µm/120 grit 0.9 kg/m
BD ....... mm; Ra <0.3 µm/320 grit / A3 0.9 kg/m
CC ....... inch; Ra <1.5 µm/120 grit 2.3 kg/100 in
CD ....... inch; Ra <0.3 µm/320 grit / A3 2.3 kg/100 in
DC Length: type II*; Ra <1.5 µm/120 grit 0.1 kg
DD Length: type II*; Ra <0.3 µm/320 grit / A3 0.1 kg
JC ....... mm; Ra <1.5 µm/120 grit

+ temperature spacer
0.9 kg/m
+0.6 kg

JD ....... mm; Ra <0.3 µm/320 grit
+ temperature spacer

0.9 kg/m
+0.6 kg

KC ....... inch; Ra <1.5 µm/120 grit
+ temperature spacer

2.3 kg/100 in 
 +0.6 kg

KD ....... inch; Ra <0.3 µm/320 grit
+ temperature spacer

2.3 kg/100 in
 +0.6 kg

LC Length: type II*; Ra <1.5 µm/120 grit
+ temperature spacer

0.1 kg
+0.6 kg

LD Length: type II*; Ra <0.3 µm/320 grit
+ temperature spacer

0.1 kg
+0.6 kg

RC ....... mm; Ra <1.5 µm/120 grit
+ pressure tight feed through

0.9 kg/m
+0.7 kg

RD ....... mm; Ra <0.3 µm/320 grit
+ pressure tight feed through

0.9 kg/m
+0.7 kg

SC ....... inch; Ra <1.5 µm/120 grit
+ pressure tight feed through

2.3 kg/100 in
 +0.7 kg

SD ....... inch; Ra <0.3 µm/320 grit
+ pressure tight feed through

2.3 kg/100 in
 +0.7 kg

20 Process Connection: Additional weightAdditional weightAdditional weightAdditional weight
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! Note! 
The basic weight includes the compact sensor, thread adapter G ¾, electronic insert, steel housing 

TC Length: type II*; Ra <1.5 µm/120 grit
+ pressure tight feed through

0.1 kg
+0.7 kg

TD Length: type II*; Ra <0.3 µm/320 grit
+ pressure tight feed through

0.1 kg
+0.7 kg

YY Special version

*) Replacing instruments: when vertically mounting a Liquiphant M
 FTL51H with length II, the switch point is at the same height as for the
 Liquiphant II FTL360, FTL365, FDL30, FDL35

40 Electronics; Output:
A FEL50A PROFIBUS PA
1 FEL51* 2-wire, 19...253 V AC
2 FEL52* 3-wire PNP, 10... 55 V DC
4 FEL54 relay DPDT, 19...253 V AC, 19...55 V DC
5 FEL55 8/16 mA, 11... 36 V DC
6 FEL56 NAMUR (L-H signal)
7 FEL57 2-wire PFM
8 FEL58* NAMUR + test button (H-L signal)
9 Special version

*) Also available in compact housing

50 Housing; Cable Entry:
C3 Compact 316L IP66/68; cable 5 m
D3 Compact 316L IP65; plug Pg11 ISO 4400
E3 Compact 316L NEMA4X; plug NPT ½ ISO 4400
N3 Compact 316L IP66/68; plug M12
E4 F16 Polyester NEMA4X; thread NPT ½  –0.1 kg
E5 F13/F17 Alu NEMA4X; thread NPT ¾ 0.4 kg
E6 F15 316L NEMA4X; thread NPT ½
E7 T13 Alu coated IP66; thread NPT ¾ 0.8 kg

separate connection compartment
F4 F16 Polyester IP66; thread G ½ –0.1 kg
F5 F13/F17 Alu IP66; thread G ½ 0.4 kg
F6 F15 316L IP66; thread G ½
F7 T13 Alu coated IP66; thread G ½ 0.8 kg

separate connection compartment
G4 F16 Polyester IP66; gland M20 –0.1 kg
G5 F13/F17 Alu IP66; gland M20 0.4 kg

(EEx d > thread M20)
G6 F15 316L IP66; gland M20
G7 T13 Alu coated IP66; gland M20 0.8 kg

separate connection compartment (EEx d > thread M20)
N4 F16 Polyester IP66; plug M12
N5 F13/F17 Alu IP66; plug M12
N6 F15 316L IP66; plug M12
Y9 Special version

60 Additional Option:
A Basic version
B CoC, EN 10204 - 3.1 material (316L wetted parts)

Inspection certificate
C EN 10204 - 3.1 material (316L wetted parts) 

Inspection certificate
S GL/ABS marine certificate (FTL51H: max. 1600 mm)
Y Special version

FTL5#H - Complete product designation

30 Probe Length; Type:
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Accessories

Welding neck G ¾

Welding neck G 1

* The tolerance of the defined thread beginnings between welding boss and sensor amounts to ± 15°.

Order number: 52001052 
with 3.1.B material certificate: 52011897 
for flush-mounting 

max. 25 bar / max. 150 °C

max. 40 bar / max. 100 °C

a Liquiphant FTL50 or FTL50H
with process connection GQ2

• With defined thread start *

• Sensor cannot be positioned

Material: corrosion-resistant steel
1.4435 (AISI 316L) 

Weight: 0.13 kg 

Seal: silicone O-ring 
Order number: 52001387

FDA approved materials according to
21 CFR Part 177.1550/2600

! Note! 
 Use only for FTL50/51 and FTL50H/51H!

L00-FTL5xxxx-06-05-xx-xx-019
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Order number: 52001051
with 3.1.B material certificate: 52011896
for flush-mounting

max. 25 bar / max. 150 °C

max. 40 bar / max. 100 °C

a Liquiphant M 
with process connection GW2

• With defined thread start *

• Sensor cannot be positioned

Material: corrosion-resistant steel
1.4435 (AISI 316L)

Weight: 0.19 kg

Seal: silicone O-ring
Order number: 52001386

FDA approved materials according to 
21 CFR Part 177.1550/2600

L00-FTL5xxxx-06-05-xx-xx-020
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Welding neck G 1

Welding neck

DRD welding flange

Order number: 52001221
with 3.1.B material certificate: 52011898 
for flush-mounting 

max. 25 bar / max. 150 °C

max. 40 bar / max. 100 °C

a Liquiphant M 
with process connection GW2

• Sensor can be positioned

Material (wetted): 
corrosion-resistant steel 
1.4435 (AISI 316L)

Weight: 0.43 kg

Seal: silicone moulded seal
Order number: 942816-0000

FDA approved materials according to
21 CFR Part 177.1550/2600

L00-FTL5xxxx-06-05-xx-xx-021
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Order number: 52001047
with 3.1.B material certificate: 52006909 
for flush-mounting 

max. 25 bar / max. 150 °C

max. 40 bar / max. 100 °C

a Liquiphant FTL50H, FTL51H
with process connection EE2

• Sensor can be positioned

Material: corrosion-resistant steel
1.4435 (AISI 316L)

Weight: 0.15 kg

Seal on Liquiphant: silicone moulded seal 
Order number: 942816-0000

FDA approved materials according to
21 CFR Part 177.1550/2600

L00-FTL5xxxx-06-05-xx-xx-022
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Order number: 52002041
with 3.1.B material certificate: 52011899
for flush-mounting 
a Liquiphant FTL50H, FTL51H 
with process connection PE2

• Sensor can be positioned

Material: corrosion-resistant steel
1.4435 (AISI 316L)

Weight: 0.9 kg

Seal: PTFE flat seal (FDA listed)
Order number: 916783-0000

FDA approved materials according to
21 CFR Part 177.1550/2600

L00-FTL5xxxx-06-05-xx-xx-023
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Lap joint flange

Lap joint flanges

Sliding sleeves 
for unpressurised operation

Order number: 918158-0000
with G 1 thread for mounting
a Liquiphant FTL50, FTL51 
with process connection GR2

Pressure up to 40 bar

Material: corrosion-resistant steel
1.4301 (AISI 304)

Weight: 0.54 kg

L00-FTL5xxxx-06-05-xx-xx-024

1
4

G1 12

2

9
2 92

with G 1 thread for mounting 
a Liquiphant FTL50, FTL51 
with process connection GR2

Material: corrosion-resistant steel
1.4571 (AISI 316Ti)

– Order number: 918143-0000
Flange DN50 PN40, EN 1092-1 
Weight: 3.11 kg

– Order number: 918144-0000
Flange ANSI 2", 150 psi, RF
Weight: 2.38 kg

L00-FTL5xxxx-03-05-xx-xx-015

for continuous adjustment of the switch point 
of a Liquiphant M FTL51

Material: corrosion-resistant steel
1.4435 (AISI 316L)

Weight for G 1, NPT 1: 0.21 kg
Weight for G 1½, NPT 1½: 0.54 kg

L00-FTL5xxxx-06-05-xx-en-006

Thread Standard Material Order number Approval

G 1 DIN ISO 228/I 1.4435 (AISI 316L) 52003978

G 1 DIN ISO 228/I 1.4435 (AISI 316L) 52011888 3.1 material certificate

NPT 1 ANSI B 1.20.1 1.4435 (AISI 316L) 52003979

NPT 1 ANSI B 1.20.1 1.4435 (AISI 316L) 52011889 3.1 material certificate

G 1½ DIN ISO 228/I 1.4435 (AISI 316L) 52003980

G 1½ DIN ISO 228/I 1.4435 (AISI 316L) 52011890 3.1 material certificate

NPT 1½ ANSI B 1.20.1 1.4435 (AISI 316L) 52003981

NPT 1½ ANSI B 1.20.1 1.4435 (AISI 316L) 52011891 3.1 material certificate

2
2

1
9

M6 (3x)

1
8

G 1 A
(1 NPT)

G 1½ A
(1½ NPT)

1
9

M6 (3x)

p =

0 bar
e

FTL51
41 AF

55 AF
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High pressure sliding sleeves

L00-FTL5xxxx-05-05-xx-xx-002

for continuous adjustment of the switch point 
of a Liquiphant M FTL51

Material: corrosion-resistant steel
1.4435 (AISI 316L) or AlloyC4

Weight for G 1, NPT 1: 1.13 kg
Weight for G 1½, NPT 1½: 1.32 kg

Seal package made of graphite

L00-FTL5xxxx-06-05-xx-en-007

Thread Standard Material Order number Approval

G 1 DIN ISO 228/1 1.4435 (AISI 316L) 52003663

G 1 DIN ISO 228/1 1.4435 (AISI 316L) 52011880 3.1 material certificate

G 1 DIN ISO 228/1 AlloyC4 52003664

NPT 1 ANSI B 1.20.1 1.4435 (AISI 316L) 52003667

NPT 1 ANSI B 1.20.1 1.4435 (AISI 316L) 52011881 3.1 material certificate

NPT 1 ANSI B 1.20.1 AlloyC4 52003668

G 1½ DIN ISO 228/1 1.4435 (AISI 316L) 52003665

G 1½ DIN ISO 228/1 1.4435 (AISI 316L) 52011882 3.1 material certificate

G 1½ DIN ISO 228/1 AlloyC4 52003666

NPT 1½ ANSI B 1.20.1 1.4435 (AISI 316L) 52003669

NPT 1½ ANSI B 1.20.1 1.4435 (AISI 316L) 52011883 3.1 material certificate

NPT 1½ ANSI B 1.20.1 AlloyC4 52003670

G 1G 1 AA
(1 NPT)(1 NPT)

G 1½G 1½ AA
(1½ NPT)(1½ NPT)

FTL51FTL51

1
8

1
8

ø60ø60

22
~

7
0

~
7
0

2
2

2
2

ø60ø60

22
~

7
2

~
7
2

5050 AFAF

5050 AFAF

ppee

barbar
(p(psi)si)

TTpp

°C°C
(°F)(°F)–50–50

(–58)(–58)
–60–60

(–76)(–76)
150150

(300)(300)
260260

(500)(500)
280280

(540)(540)

00
(32)(32)

–1–1
(–14.5)(–14.5)

100100
(1450)(1450)

Liquiphant MLiquiphant M

Liquiphant SLiquiphant S

8080
(1(1160)160)

6464
(928)(928)
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Transparent cover

Cover with sight glass

Circular connector

Order number: 943461-0001
for polyester housing

Material: PA 12

Weight: 0.04 kg

L00-FTL5xxxx-03-05-xx-xx-016

for steel housing

Material: AISI 316L

Weight: 0.16 kg

– Order number: 943301-1000
With glass sight glass

– Order number: 52001403 
With PC sight glass
(Not for CSA, General Purpose)

L00-FTL5xxxx-03-05-xx-xx-017

Order number: 52010285

4x0,34 M12 socket

Cable: PVC (grey) 5 m length

Body: PUR (blue)

Coupling nut: Cu Sn/Ni

Protection: IP67

Temperature range: –25...+70 °C
L00-FTL20Hxx-07-05-xx-xx-004

Order number: 52024216

4x0,34 M12 socket

Cable: PVC (orange) 5 m length

Body: PVC (orange)

Coupling nut: 316L

Protection: IP69K (fully locked)

Temperature range: –25...+70 °C
L00-FTL20Hxx-07-05-xx-xx-005

Order number: 52018763

4x0,34 M12 socket with integrated LEDs 

Cable: PVC (orange) 5 m length

Body: PVC (transparent)

Coupling nut: 316L

Protection: IP69K (fully locked)

Temperature range: –25...+70 °C
L00-FTL20Hxx-07-05-xx-xx-005

2
7
.5

min. 40
2
7
.5

min. 40

2
7
.5

min. 40
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Supplementary Documentation
! Note! 

This supplementary documentation can be found on our product pages on www.endress.com

Operating Instructions Electronic insert FEL50A for Liquiphant M/S
PROFIBUS PA
BA141F/00/en

Liquiphant M FTL50, FTL51
KA143F/00/a6

Liquiphant M FTL50(H), FTL51(H)
KA144F/00/a6

Liquiphant M FTL51C
KA162F/00/a6

Liquiphant M FTL50-####### # 7 #, FTL51-####### # 7 #
KA163F/00/a6

Liquiphant M FTL50H-######## 7 #, FTL51H-######## 7 #
KA164F/00/a6

Liquiphant M FTL51C-######## 7 ##
KA165F/00/a6

Liquiphant M FTL5#-# ### ## # #3 #, FTL5#H-# ### ## # #3 #
KA220F/00/a6

Technical Information Nivotester FTL370/372, switching units in Racksyst design 
for Liquiphant M with electronic insert FEL57
TI198F/00/en

Nivotester FTL320, switching unit in Minipac design 
for Liquiphant M with electronic insert FEL57
TI203F/00/en

General instructions for electromagnetic compatibility
(Test procedure, installation recommendation)
TI241F/00/en

Isolating amplifier FXN421/422, switching units for top-hat rail mounting 
for Liquiphant M with electronic insert FEL56, FEL58
TI332F/00/en

Liquiphant M FTL51C, wetted parts with highly corrosion-resistant coating 
made of ECTFE, PFA or enamel
TI347F/00/en

Isolating amplifier FTL325P, 1 or 3-channel switching units for top-hat rail mounting
for Liquiphant M/S with electronic insert FEL57
TI350F/00/en

Isolating amplifier FTL325N, 1 or 3-channel switching units for top-hat rail mounting 
for Liquiphant M/S with electronic insert FEL56, FEL58
TI353F/00/en

Liquiphant S FTL70/71, for medium temperatures up to 280 °C
TI354F/00/en

Isolating amplifier FTL375P, 1 to 3-channel switching units for top-hat rail mounting 
for Liquiphant M/S with electronic insert FEL57
TI360F/00/en

Isolating amplifier FTL375N, 1 to 3-channel switching units for top-hat rail mounting
for Liquiphant M/S with electronic insert FEL56, FEL58
TI361F/00/en

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 377 of 879



Liquiphant M  FTL50(H), FTL51(H)

50 Endress+Hauser

Functional Safety (SIL) Liquiphant M/S + Nivotester FTL325P
SD111F/00/en

Liquiphant M/S + Nivotester FTL375P
SD113F/00/en

Liquiphant M/S with FEL58 + Nivotester FTL325N (MAX)
SD161F/00/en

Liquiphant M/S with electronic insert FEL54 (MAX)
SD162F/00/en

Liquiphant M/S with electronic insert FEL52 (MAX)
SD163F/00/en

Liquiphant M/S with electronic insert FEL51 (MAX)
SD164F/00/en

Liquiphant M/S with electronic insert FEL55 (MAX)
SD167F/00/en

Liquiphant M/S with FEL56 + Nivotester FTL325N (MAX)
SD168F/00/en

Liquiphant M/S with FEL58 + Nivotester FTL325N (MIN)
SD170F/00/en

Liquiphant M/S with electronic insert FEL51 (MIN)
SD185F/00/en

Liquiphant M/S with electronic insert FEL52 (MIN)
SD186F/00/en

Liquiphant M/S with electronic insert FEL54 (MIN)
SD187F/00/en

Liquiphant M/S with FEL56 + Nivotester FTL325N (MIN)
SD188F/00/en

Safety Instructions (ATEX) 4 0 II 1/2 G, EEx d IIC/B
(KEMA 99 ATEX 1157)
XA031F/00/a3

4 0 II 1/2 G, EEx ia/ib IIC/B
(KEMA 99 ATEX 0523)
XA063F/00/a3

4 0 II 1 G, EEx ia  IIC/B
(KEMA 99 ATEX 5172 X)
XA064F/00/a3

4 0 II 1/2 G, EEx de IIC/B
(KEMA 00 ATEX 2035)
XA108F/00/a3

4 0 II 3 G, EEx nA/nC II
(EG 01 007-a)
XA182F/00/a3

System Information Liquiphant M
SI040F/00/en
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GmbH+Co. KG

Instruments International

Colmarer Str. 6

79576 Weil am Rhein

Deutschland

Tel. +49 76 21 9 75 02

Fax +49 76 21 9 75 34 5

www.endress.com

info@ii.endress.com

TI328F/00/en/03.06
SL/FM+SGML6.0 ProMoDo
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Operating Instructions

Liquiphant M  FTL50, FTL51

de - Füllstandgrenzschalter 
en - Level Limit Switch
fr - Détecteur de niveau
es - Detector de nivel
it - Interruttore di livello
nl - Niveauschakelaar
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Entretien, Nettoyage 54
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Attention!
= interdit; peut provoquer
des dysfonctionnements
ou la destruction.
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Ersatzteile 70
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" Achtung!
= verboten; 
führt zu fehlerhaftem Betrieb 

Trouble-shooting 63
Spare parts 70
Repair 72
Supplementary Documentation 73

" Caution!
= forbidden; 
leads to incorrect operation 

"
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Wartung, Reinigung 54
Technische Daten 55
Zubehör 57
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" Atención!
= Prohibido; peligro 
de mal funcionamiento

Individuazione e eliminazione
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Documentazione supplementare 73

" Attenzione!
= Vietato; pericolo
di malfunzionamento 

"
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Ajuste 28
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- Conseils de sécurité
Le Liquiphant M  FTL50, FTL51 
doit être exclusivement utilisé 
comme détecteur de niveau pour 
liquides.
Il peut être source de danger en
cas d’utilisation non conforme aux 
prescriptions.
L’appareil ne doit être installé, 
raccordé, mise en service et 
entretenu que par un personnel 
qualifié et autorisé, qui tiendra 
compte des indications contenues
dans la présente mise en service, 
des normes en vigueur
et des certificats disponibles
(selon l’application).
Installer un commutateur réseau à 
proximité immédiate de l’appareil, 
en veillant à ce qu’il soit facilement 
accessible.
Marquer ce commutateur comme 
prise de coupure de l’appareil.
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Betriebsanleitung,
der einschlägigen Normen,
der gesetzlichen Vorschriften
und der Zertifikate
(je nach Anwendung)
eingebaut, angeschlossen, 
in Betrieb genommen und 
gewartet werden.
In der Gebäudeinstallation ist ein 
Netzschalter für das Gerät leicht 
erreichbar in dessen Nähe zu 
installieren.
Er ist als Trennvorrichtung für das 
Gerät zu kennzeichnen.

authorised personnel only,
under strict observance of 
these operating instructions,
any relevant standards,
legal requirements, and, 
where appropriate, the certificate.
Install an easily accessible power 
switch in the proximity of the 
device.
Mark the power switch as a 
disconnector for the device.
de - Sicherheitshinweise
Der Liquiphant M  FTL50, FTL51
darf nur als Füllstandgrenzschalter 
für Flüssigkeiten verwendet 
werden.
Bei unsachgemäßem Einsatz 
können Gefahren von ihm 
ausgehen.
Das Gerät darf nur von 
qualifiziertem und 
autorisiertem Fachpersonal 
unter strenger Beachtung dieser 

en - Notes on Safety
The Liquiphant M  FTL50, FTL51
is designed for level limit detection 
in liquids.
If used incorrectly it is possible that 
application-related dangers may 
arise.
The level limit switch 
Liquiphant M  FTL50, FTL51 may 
be installed, connected, 
commissioned, operated and 
maintained by qualified and

fr
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Veiligheidsinstructies
Gebruik de Liquiphant M   
FTL50, FTL51 alleen als 
niveauschakelaar voor vloeistoffen.
Indien niet correct gebruikt 
kunnen gevaarlijke situaties 
ontstaan.
Het instrument alleen door 
gekwalificeerd en 
geautoriseerd personeel laten 
inbouwen, aansluiten, in bedrijf 
nemen en onderhouden.
Neem de instructies in deze 
Inbedrijfstellingsvoorschriften,
de desbetreffende normen,
de wettelijke voorschriften en
eventuele certificaten in acht.
Installeer een makkelijk bereikbare 
voedingschakelaar in de nabijheid 
van het instrument. 
Kenmerk de voedingschakelaar 
specifiek voor het instrument.
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instrucciones de servicio, 
de las normativas y 
legislaciones vigentes,
así como de los certificados
(dependiendo de la aplicación).
Instalar un interruptor de fácil 
acceso en las proximidades del 
equipo.
Identificar el interruptor como 
desconectador del equipo.

le norme e i certificati di seguito 
riportati.
Installare un interuttore per 
l'alimentazione in prossimità del 
dispositivo.
Marcare l'interuttore come 
disconnessione del dispositivo.
es - Notas sobre seguridad
El detector de nivel
Liquiphant M  FTL50, FTL51
ha sido diseñado para la detección 
de límite en fluidos.
Su empleo inapropiado puede 
resultar peligroso.
El equipo deberá ser montado,
conectado, instalado y mantenido 
única y exclusivamente por 
personal cualificado y 
autorizado, bajo rigurosa 
observación de las presentes 

it - Note sulla sicurezza
Il Liquiphant M  FTL50, FTL51 
è particolarmente studiato per 
l'impiego come soglia di livello in 
liquidi.
Un'installazione non corretta può 
determinare pericolo. 
Lo strumento può essere montato 
solamente da personale 
qualificato ed autorizzato. 
La messa in esercizio e la 
manutenzione devono rispettare 
le indicazioni di collegamento,

nl -
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de - Behandlung
Am Gehäuse, Flansch oder 
Verlängerungsrohr anfassen.

en - Handling
Hold by housing, flange or 
extension tube.

fr - Manipulation
Tenir par le boîtier, la bride ou
le tube prolongateur.

es - Modo de empleo
Coger por el cabezal, brida o 
tubo de extensión.

it - Accorgimenti
Afferrare la custodia, 
per la flangia o 
per il tubo di estensione.

nl - Behandeling
Vastpakken via behuizing, 
flens of verlengbuis.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Nicht verbiegen
Nicht kürzen
Nicht verlängern

Do not bend
Do not shorten
Do not lengthen

Ne pas déformer
Ne pas raccourcir
Ne pas rallonger

No torcer 
No acortar 
No alargar

Non stringere o allargare 
Non accorciare o allungare 
Non piegare

Niet verbuigen 
Niet inkorten 
Niet verlengen
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de - Geräte-Identifikation
en - Device Identification
fr - Dénomination
es - Identificación del equipo
it - Identificazione dello 

strumento
nl - Instrument-identificatie
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nual - Volume 2 
 Sheets
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14

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Verwendung
Grenzstanddetektion in 
Flüssigkeiten

en - Application
Level limit detection in liquids

fr - Utilisation
Détection de niveau dans les 
liquides

es - Aplicación
Detección de nivel en líquidos

it - Applicazione
Controllo livello nei liquidi

nl - Toepassing
Niveaudetectie in vloeistoffen

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Messeinrichtung
für direkten Anschluss

Measuring system
for direct connection

Ensemble de détection 
de niveau
pour raccordement direct

Sistema de medida
para conexión directa

Sistema di misura
per connessione diretta

Meetopstelling
voor directe aansluiting

nual - Volume 2 
 Sheets

ge 395 of 879

Endress+Hauser

…

*) Externe Last

External load
Charge externe
Carga externa
Carico esterno
Externe belasting

*)

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Order code:

FTL5# - # ### ## ## ##

Elektronikeinsätze
Electronic inserts
Electronique
Electrónica
Inserti elettronici
Elektronica-insert

FEL5
FEL5
FEL5

1
2
4

de -

en -

fr -

es -

it -

nl -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Order code:

FTL5# - # ### ## ## ##

FEL5
FEL5
FEL5
FEL5

5
6
7
8

nual - Volume 2 
 Sheets

ge 396 of 879

16

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Messeinrichtung
für Anschluss über Schaltgerät

en - Measuring system
for connection via switching unit

fr - Ensemble de détection 
de niveau
pour raccordement via  détecteur

es - Sistema de medida
para conexión vía interruptores

it - Sistema di misura
per connessione mediante 
unità di commutazione

nl - Meetopstelling
voor aansluiting aan een 
schakelversterker

Elektronikeinsätze
Electronic inserts
Electronique
Electrónica
Inserti elettronici
Elektronica-insert

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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nual - Volume 2 
 Sheets

ge 397 of 879

Endress+Hauser

…

EX EX

*) Schaltgerät, SPS, Trennverstärker
Switching unit, PLC, isolating amplifier
Détecteur, API, convertisseur/ séparateur
Interruptor, PLC, amplificador aislado
Unità di commutazione, PLC, barriera di separazione
Schakelversterker, PLC, scheidingsversterker

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Ex i

*)
FTL…,
SIF…, SIN…,
FXN…

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data



Endress+Hauser

…

ode:

# ### ## ## ##

FEL50A

mentkoppler

ment coupler

SPS,
PLC,
API

pleur
egments

plador segmento

ment coupler

ment koppeling

nual - Volume 2 
 Sheets

ge 398 of 879
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Messeinrichtung
für Anschluss an PROFIBUS PA

en - Measuring system
for connection to PROFIBUS PA

fr - Ensemble de détection 
de niveau
pour le raccordement à 
PROFIBUS PA

es - Sistema de medida
para conexión a PROFIBUS PA

it - Sistema di misura
per connessione a PROFIBUS PA

nl - Meetopstelling
voor aansluiting aan PROFIBUS PA

EX EX

Ex i

Order c

FTL5# -

Elektronikeinsatz
Electronic insert
Electronique
Electrónica
Inserto elettronico
Elektronica-insert

Seg

Seg

Cou
de s

Aco

Seg

Seg

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Einbau
Schaltpunkt in Abhängigkeit 
vom Einbau

Installation
Switchpoint depends 
on mounting position

Montage
Point de commutation 
en fonction de l’implantation

Montaje
Punto de conmutación 
dependiendo de la posición 
de montaje

Montaggio
Punto di commutazione 
in funzione della posizione 
di montaggio

Inbouw
Schakelpunt afhankelijk 
van inbouw

nual - Volume 2 
 Sheets

ge 399 of 879

Endress+Hauser

~
4

m
m

(0
.1

6
in

)

it -

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
~
1

3
m

m
(0

.5
1

in
)

~
3

6
m

m
(1

.4
2

in
)

de -

en -

fr -

es -
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Endress+Hauser

min. 25 mm
(min. 1 in)

*
*

e / ontbramen

nual - Volume 2 
 Sheets

ge 400 of 879

20

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Einbaubeispiele
in Abhängigkeit von der 
Viskosität ν der Flüssigkeit

en - Mounting examples
as a function of liquid viscosity ν

fr - Exemples d’implantation
dépendant de la viscosité ν 
du liquide

es - Ejemplos de montaje
dependiendo de la viscosidad ν 
del líquido

it - Esempi di montaggio
come funzione di viscosità ν 
del liquido

nl - Inbouwvoorbeelden
afhankelijk van de viscositeit ν 
van de vloeistof

min. 40 mm
(min. 1.6 in)

min. DN 50
(min. 2")

ν
ν
= 0…10000 mm²/s

( = 0…10000 cSt)

ν
ν
= 0…2000 mm²/s

( = 0…2000 cSt)

* entgraten / deburr / ébarber / libre / sbavar

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Ansatzbildung berücksichtigen.
Schwinggabel darf Ansatz nicht 
berühren.

Consider build-up.
Fork may not contact the build-up.

Tenir compte du colmatage.
Fourche ne doit pas entrer en 
contact avec le dépôt.

Tener en cuenta las adherencias.
Las horquillas no deben estar en 
contacto con las adherencias.

Tenere conto dei depositi.
La forcella non deve entrare in 
contatto con i depositi.

Rekening houden met aangroei.
Trilvork mag de aangroei niet 
aanraken.

nual - Volume 2 
 Sheets

ge 401 of 879

Endress+Hauser

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
*

*

* Abstand! / Distance! / Distance! / ¡Distancia! / Distanza! / Afstand!

de -

en -

fr -

es -

it -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Bei dynamischer Belastung 
abstützen

en - In cases of dynamic forces support

fr - En cas de contraintes dynamiques, 
étayer le tube

es - En caso de cargas dinámicas altas 
debe ser apoyado

it - In caso di carichi dinamici, 
rinforzare con un supporto 
meccanico

nl - Bij mechanische belasting 
verstevigen

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Freiraum vorsehen

Allow clearance

Prévoir un espace libre

Prever espacio

Lasciare spazio per estrazione

Ruimte vrijhouden

nual - Volume 2 
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"T"

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

..
..

..
..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

.
..

..
..

..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

..
..

..
..

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .

..
..

..
..

"T" = mit Temperaturdistanzstück für isolierten Tank
"T" = with temperature spacer for insulated tanks
"T" = avec élément de refroidissement pour réservoir isolé
"T" = con tramo disipador de temperatura para tanques aislados
"T" = con distanziale di temperatura per serbatoi isolati
"T" = met temperatuurreductiestuk voor geïsoleerde tanks

de -
en -
fr -
es -
it -
nl -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Schwinggabel ausrichten:
Markierung oben oder unten

en - Orientation of fork tines:
Marking above or below

fr - Orientation des lames vibrantes:
Repères en haut ou en bas

es - Orientación de la horquilla:
Marca arriba o abajo

it - Allineamento della forcella:
Marcatura in alto o in basso

nl - Vork uitrichten:
Markering boven of onder

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Liquiphant einschrauben.
Nicht am Gehäuse drehen.

Screw Liquiphant into 
process connection.
Don’t use housing to turn.

Visser le Liquiphant.
Ne pas se servir du boîtier.

Roscar el Liquiphant a la conexión 
a proceso.
No girar el cabezal.

Avvitare il Liquiphant all'attacco
di processo.
Allo scopo non utilizzare la 
custodia.

Schroef de Liquiphant in 
de procesaansluiting.
Draai hierbij niet aan de behuizing.

nual - Volume 2 
 Sheets

ge 405 of 879
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A

41

B

!

PTFE

TEFLON

NPT ¾, R ¾, G ¾, 32 mm (1¼")*
NPT 1, R 1, G 1, 41 mm (1 ")*5

8

oben oder unten
above or below
en haut ou en bas
arriba o abajo
sopra o sotto
boven of onder

*

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
4
1

G ¾, 32 mm (1¼")*
G 1, 41 mm (1 ")*5

8

*

de -

en -

fr -

es -

it -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Ausrichten in Rohrleitungen:
Markierung in Fließrichtung

en - Orientation in pipes:
Marking in direction of flow 

fr - Orientation dans une conduite:
Repère dans le sens de 
l’écoulement

es - Montaje y orientación dentro 
de tuberías:
Marca en dirección del caudal

it - Allineamento per montaggio 
in tubazioni:
Marcatura nella direzione 
del flusso

nl - Opstelling in leidingen:
Markering in de stroomrichting

ø min. 50 mm
(ø min. 2")

max. 5 m/s

(max. 200 in/s)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Kabeleinführung ausrichten

Cable gland orientation

Positionnement de l’entrée 
de câble

Ajuste del prensaestopa

Posizionamento del passacavo

Kabelinvoer uitrichten

Anzugsdrehmoment /
Torque /
Couple de serrage /
Esfuerzo de torsión /
Coppia di torsione /
Aandraaimoment

nual - Volume 2 
 Sheets

ge 407 of 879

Endress+Hauser

... 300°

F16, F13, F17

     *

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
12

3...4 x

*0.9 Nm

1 21 2

... 270°

1. 2. 3.

F15
de -
en -
fr -

es -
it -
nl -
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Max.

Min.
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Einstellungen
Minimum-/Maximum-
Sicherheitsschaltung

en - Setting-up
Minimum/maximum
fail-safe mode

fr - Réglage
Sécurité minimum/maximum

es - Ajuste
Conmutador de seguridad 
mín./máx.

it - Messa in servizio
Selezione della modalità 
di sicurezza min./max.

nl - Instellingen
Minimum/maximum 
veiligheidsschakeling

U= 0 V

Max.

Min.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Dichte der Flüssigkeit.
Dichte ρ gemessen in g/cm³ 
oder in kg/l.

Liquid density.
Density ρ measured in g/cm³ 
or in kg/l.

Densité du liquide.
Unité de mesure de la densité ρ : 
g/cm³ ou kg/l.

Densidad de líquidos.
Densidad ρ medida en g/cm³ 
o en kg/l.

Densità del liquido.
Densità ρ misurata in g/cm³ 
o in kg/l.

Dichtheid van de vloeistof.
Dichtheid ρ gemeten in g/cm³ 
of in kg/l.

nual - Volume 2 
 Sheets
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kg
0.5

1l

ρ
U= 0 V

Standard / Standard / Standard /
Estándar / Standard / Standaard

z.B. Propan / e.g. Propane / Exemple: Propane /
Ejemplo: propano / Esempio: propano / bijv. propaan

> 0.5

( 0.5…0.7)ρ
1 l ( 1 dm³) = 0.5…0.7 kg

(1 imp.gal = 5.0…0.7 lbs)

(1 US. gal = 4.2…5.9 lbs)

it -

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
kg
0.7

1l

ρ

1 l (1 dm³) = min 0.7 kg

(1 imp.gal = min. 7.0 lbs)

(1 US. gal = min. 5.9 lbs)

> 0.7

FEL , FEL , FEL ,
FEL , FEL , FEL FEL

51 52 54
55 56 57, 58

de -

en -

fr -

es -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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SSttandardandard
SSttandardandard
SSttandardandard
EstándarEstándar
SSttandardandard
SSttandaardandaard

Mit KorrosionsprüfungMit Korrosionsprüfung
With corrosion testWith corrosion test
AAvec test de corrosionvec test de corrosion
Con prueba de corrosiónCon prueba de corrosión
Con test di corrosioneCon test di corrosione
Met corrosietestMet corrosietest
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Selbsttest FEL57
(Funktion siehe Seite 46, 47 
und Schaltgerät)

en - Selftest FEL57
(see page 46, 47 and 
switching unit for sequence)

fr - Auto-test FEL57
(voir pages 46, 47 et détecteur)

es - Prueba automática FEL57
(ver pág. 46, 47 e interruptor 
para secuencia)

it - Prova automatica FEL57
(vds. pag. 46, 47 e 
unità di commutazione)

nl - Functietest FEL57
(zie voor functie pag 46, 47 
en schakelversterker)

FELFEL5757

STDSTD

~ 8 s~ 8 s

~ 41 s~ 41 s

EXTEXT

++––

SchaltgerätSchaltgerät

Switching unitSwitching unit

DétecteurDétecteur

InterruptorInterruptor

SchakelversterkerSchakelversterker

Unità diUnità di
commutcommutazioneazione

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Geräteadresse einstellen
(Einstellung der Parameter 
siehe BA141F)

Setting Device Address
(Setting the parameters, 
see BA141F)

Réglage de l’adresse d’appareil
(Réglage des paramètres 
voir BA141F)

Configuración de la dirección 
del equipo
(Ver configuración parámetros 
en BA141F)

Impostare indirizzo del dispositivo
(Per impostazione parametri 
vds. BA141F)

Instrumentadres instellen
(Parameter instelling zie BA141F)

nual - Volume 2 
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Segmentkoppler
Segment coupler
Coupleur de segments
Acoplador segmento
Segment coupler
Segment koppeling

2 + 8 = 10 = Adresse
Address
Adresse
Dirección
Indirizzo
Adres

z.B. SPS / e. g. PLC /
p. e. API / por ej. PLC /
p. e. PLC / bijv. PLC /

it -

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
SW
HW

64
0

32
0

16
0

8
0

4
0

2
0

1
0

1 2 3 4 5 6 7 8

FEL50A

ON
OFF

Beispiel / Example / Exemple / Ejemplo /
Esempio / Bijv. :

de -

en -

fr -

es -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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FEL

GN RD
(YE)ED’s

/

at de commutation /
ione / schakelstand

ing / Recouvrement /

n / aan

nal de sortie /
gangssignaal

to / storing

lampeggia / knippert

iieren

au

ren
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Lichtsignale
en - Light signals
fr - Signaux lumineux
es - Señales luminosas
it - Segnali luminosi
nl - Lichtsignalen

Leuchtdioden / LEDs / DEL / LEDs / LED / L

Betrieb / Stand-by / Fonctionnement
Reposo / Attesa / stand-by

Schaltzustand / Switching status / Et
Estado conexión / Stato di commutaz

FEL57, FEL50A: Bedeckung / Cover
Cubierto / Copertura / bedekking

leuchtet / on / allumée / iluminado / o

aus / off / éteinte / apagado / off / uit

Ausgangssignal / Output signal / Sig
Señal de salida / Segnale uscita / uit

Störung / Fault / Défaut / Fallo / Guas

blinkt / flashes / clignote / parpadea /

Füllstand var
Vary level
Varier le nive
Nivel variable
Variare livello
Niveau varië

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Anschluss
Connections
Raccordement
Conexiones
Collegamenti elettrici
Aansluiting

nual - Volume 2 
 Sheets
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Endress+Hauser

F
1A

R

L1

U~ max. 253 V
50/60 Hz

(AC)

N N PE
(Ground)

*

40 ms

permanent
t

t

I max. 1.5 AL

max. 89 VA / 253 V
max. 8.4 VA / 24 V

I max. 350 mAL

min. 2.5 VA / 253 V (10 mA)
min. 0.5 VA / 24 V (20 mA)

R

IL

max. 2.5 mm²

3 mm
(1/8 in)

(max. AWG 14)

max. 4 mm²

(max. AWG 12)

ø5…9 mm
(ø0.2…0.35 in)

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
1 2

min.
19 V

*FEL51 Externe Last R
angeschlossen werden

muss

External load R
be connected

must

Charge externe R
être raccordée

doit

La carga externa R
estar conectadadebe

Il carico esterno R
essere connessodeve

Externe belasting R
aangesloten wordenmoet

FEL..

M20x1.5

Nationale Normen und Vorschriften beachten!

Note national regulations!

Respecter les lois et règles locales en vigueur!

Considere reglamentaciones nacionales

Osservare le norme nazionali!

Nationale voorschriften in acht nemen!

de -
en -
fr -
es -
it -
nl -
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*

40 ms

permanent
t

t

I max. 1.5 AL

max. 89 VA / 253 V
max. 8.4 VA / 24 V

I max. 350 mAL

min. 2.5 VA / 253 V (10 mA)
min. 0.5 VA / 24 V (20 mA)

IL

Externe Last R
angeschlossen werden

muss

External load R
be connected

must

Charge externe R
être raccordée

doit

La carga externa R
estar conectadadebe

Il carico esterno R
essere connessodeve

Externe belasting R
aangesloten wordenmoet
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Storing

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL51
Zweileiter-
Wechselstromanschluss

en - Connections FEL51
Two-wire AC connection

fr - Raccordement FEL51
Raccordement 2 fils 
courant alternatif

es - Conexiones FEL51
Conexión a corriente alterna 
a dos hilos

it - Collegamenti elettrici FEL51
Collegamento bifilare 
con corrente alternata

nl - Aansluiting FEL51
2- draads 
wisselspanningsaansluiting

" Zerstörung
Destruction
Destruction
Destrucción 
Distruzione

F
1A

R

1 2

L1

U~ max. 253 V
50/60 Hz

(AC)

N N PE
(Ground)

min.
19 V

*

R

FEL51

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL51

Function FEL51

Fonction FEL51

Funcionamiento FEL51

Funzione FEL51

Functie FEL51

∆UFEL51 max. 12 V
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Max.

Min.

R

R

R

N

N

N

N

N

2

2

2

2

2

IL

L1 1

L1 1

L1 1

L1 1

L1 1

< 3.8 mA

< 3.8 mA

< 3.8 mA

R

R

�U

�U

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
FEL51GN RD

FEL51

IL

1 2

de -
en -
fr -
es -
it -
nl -
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R = externe Last
external load
charge externe
carga exterior
carico esterno
externe belastingIL

I 350 mA
U 55 V
max.

max.

auch für DI-Module

also for DI modules

également pour des modules DI

también para módulos DI

anche per DI modules

aan de DI-module

EN 61131-2
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL52
Gleichstromanschluss (PNP)

en - Connections FEL52
DC connection (PNP)

fr - Raccordement FEL52
Courant continu (PNP)

es - Conexiones FEL52
Alimentación CC (PNP)

it - Collegamenti elettrici FEL52
Collegamento CC (PNP)

nl - Aansluiting FEL52
Gelijkspanningsaansluiting (PNP)

1 2 3

L+ L–

(+)

–

F
0.5A R

FEL52

U– 10…55 V (DC)…

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL52

Function FEL52

Fonction FEL52

Funcionamiento FEL52

Funzione FEL52

Functie FEL52

∆UFEL52 max. 3 V
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Max.

Min.

R

R

(L–)
< 100 µA

< 100 µA

U 0 V
1

2

R

(L–)

R

(L–)

R

+

+ –3

3

3

3

IL

1

L+ 1

L+ 1

L+ 1

< 100 µA

< 100 µA

R

(L–)3L+ 1

�U

�U

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
(L–)

GN RD FEL52

FEL52

1 2 3

IL
+
3L+ 1

de -
en -
fr -
es -
it -
nl -
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r

NC

*

U~ max. 253 V, I~ max. 6 A

P~ max. 1500 VA, cos = 1

P~ max. 750 VA, cos > 0.7
I– max. 6 A, U– < 30 V
I– max. 0.2 A, U– < 125 V

�
�

… …

… …
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL54
Allstromanschluss
Relaisausgang

en - Connections FEL54
Universal connection
Relay output

fr - Raccordement FEL54
Tous courants
Sorties relais

es - Conexiones FEL54
Conexión universal
Salida por relé

it - Collegamenti elettrici FEL54
Collegamento corrente universale
Uscita relè

nl - Aansluiting FEL54
Universele spanningsaansluiting
Relaisuitgang

L1

a

NO

a

NO

u

C

u

C

r

NC

* *N PE
(Ground)

F
0.5A

1 2 6 7 83 4 5

U~ 19…253 V

L+ L–
U– 19… 55 V

(AC)

(DC)…

FEL54

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL54

Function FEL54

Fonction FEL54

Funcionamiento FEL54

Funzione FEL54

Functie FEL54
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 Sheets

ge 419 of 879

Endress+Hauser

Max.

Min.

3 54

3 54

6 87

6 87

3 54

3

3

3

5

5

5

4

4

4

6 87

6

6

6

8

8

8

7

7

7
U 0 V

1

2

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
GN RD FEL54

FEL54

1 2 6 7 83 4 5

de -
en -
fr -
es -
it -
nl -
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z.B. SPS,z.B. SPS, AI-ModuleAI-Module

e. g. PLC,e. g. PLC, AI modulesAI modules

p. e.p. e. API, modulesAPI, modules AIAI

por ej. PLC, módulospor ej. PLC, módulos AIAI

p. e. PLC,p. e. PLC, AI modulesAI modules

bijvbijv. PLC,. PLC, AI-moduleAI-module

4...20 mA4...20 mA
EN 61EN 61131-2131-2
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL55
Ausgang
8/16 mA

en - Connections FEL55
Output
8/16 mA

fr - Raccordement FEL55
Sortie
8/16 mA

es - Conexiones FEL55
Salida
8/16 mA

it - Collegamenti elettrici FEL55
Uscita
8/16 mA

nl - Aansluiting FEL55
Uitgang
8/16 mA

RR

EEx iaEEx ia

R =R =maxmax
U – 1U – 11 V1 V

16.8 mA16.8 mA

++––

1 21 2

EEXX

EEXX

FELFEL5555

U– 1U– 11…36 V1…36 V (DC)(DC)......

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL55

Function FEL55

Fonction FEL55

Funcionamiento FEL55

Funzione FEL55

Functie FEL55

nual - Volume 2 
 Sheets

ge 421 of 879

Endress+Hauser

Max.

Min.

~ 8 mA
1

~ 16 mA
1

~ 16 mA
1

~ 8 mA
1

< 3.6 mA
1

+ 2

+ 2

+ 2

+ 2

+ 2

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
GN RD FEL55

FEL55

1 2

de -
en -
fr -
es -
it -
nl -
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H2.2…2.8 mA

0.6…1.0 mAL

Trennverstärker nach
NAMUR (IEC 60947-5-6)

Isolating amplifier to
NAMUR ( )IEC 60947-5-6

Convertisseur / séparateur
selon NAMUR ( )IEC 60947-5-6

Amplificador aislado según
NAMUR ( )IEC 60947-5-6

Barriera di separazione
secondo NAMUR ( )IEC 60947-5-6

Scheidingsversterker conform
NAMUR ( )IEC 60947-5-6
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL56
NAMUR- Ausgang L-H
< 1,0 mA / > 2,2 mA

en - Connections FEL56
NAMUR output L-H
< 1,0 mA / > 2,2 mA

fr - Raccordement FEL56
Sortie NAMUR L-H
< 1,0 mA / > 2,2 mA

es - Conexiones FEL56
Salida NAMUR L-H
< 1,0 mA / > 2,2 mA

it - Collegamenti elettrici FEL56
NAMUR uscita L-H
< 1,0 mA / > 2,2 mA

nl - Aansluiting FEL56
NAMUR uitgang L-H
< 1,0 mA / > 2,2 mA

H

L

I

EEx ia

1 2

EX

EX

FEL56

+–

z.B. / e. g. / p. e. / por ej. / p. e. / bijv.
FXN421, FXN422, SIN100, SIN110,
FTL325N, FTL375N

Multiplexer: Taktzeit min. 2 s
Multiplexer: duty pulse cycle min. 2 s
Multiplexeur: cycle d’impulsions min 2 s
Multiplexer: ciclo de impulso mín. 2 s
Multiplexer: tempo di ciclo min. 2 s
Multiplexer: pulstijd min. 2 s

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data
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Funktion FEL56

Function FEL56

Fonction FEL56

Funcionamiento FEL56

Funzione FEL56

Functie FEL56

nual - Volume 2 
 Sheets

ge 423 of 879

Endress+Hauser

1.0 mA

0.6…
1.0 mA

2.2…
2.8 mA

2.2…
2.8 mA

2.2…
2.8 mA

Max.

Min.

1

1

1

1

1

+ 2

+ 2

+ 2

+ 2

+ 2

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
0.6…

FEL56GN RD

FEL56

1 2

de -
en -
fr -
es -
it -
nl -
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Endress+Hauser

HH 150 Hz150 Hz

50 Hz50 HzLL

4646 4747

Funktion beachten!Funktion beachten!
Note function!Note function!
VVoir fonction!oir fonction!
¡Atención función!¡Atención función!
Note di funzionamento!Note di funzionamento!
Let op functie!Let op functie!

(CH1), FTL320, FTL120Z(CH1), FTL320, FTL120Z

(CH3)(CH3)

(CH1), FTL370/372, FTL170Z(CH1), FTL370/372, FTL170Z

(CH2), FTL372, FTL170Z(CH2), FTL372, FTL170Z

(CH3)(CH3)

IF1IF11111

nual - Volume 2 
 Sheets

ge 424 of 879
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2 12 1 Commutec S SIF101, SCommutec S SIF101, S

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL57
Ausgang PFM
150 Hz / 50 Hz

en - ConnectionsFEL 57
PFM output
150 Hz / 50 Hz

fr - Raccordement FEL57
Sortie PFM
150 Hz / 50 Hz

es - Conexiones FEL57
Salida PFM
150 Hz / 50 Hz

it - Collegamenti elettrici FEL57
PFM uscita
150 Hz / 50 Hz

nl - Aansluiting FEL57
PFM uitgang
150 Hz / 50 Hz

EEx iaEEx ia

1 21 2

EEXX

EEXX

FELFEL5757

HH

LL

ff

++––

7 87 8

33 3433 34

37 3837 38

d4 d2d4 d2

z6 d6z6 d6

z4 z2z4 z2

Nivotester FTL325PNivotester FTL325P

Nivotester FTL325PNivotester FTL325P

Nivotester FTL375PNivotester FTL375P

Nivotester FTL375PNivotester FTL375P

Nivotester FTL375PNivotester FTL375P

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL57

Function FEL57

Fonction FEL57

Funcionamiento FEL57

Funzione FEL57

Functie FEL57

nual - Volume 2 
 Sheets

ge 425 of 879

Endress+Hauser

0 Hz0 Hz

0 Hz0 Hz

tt

II

tt
II

tt

II

tt

50 Hz50 Hz

U 0 VU 0 V
11

22

4646 4747

**

** Einschaltverhalten / Switch-on behaviour /Einschaltverhalten / Switch-on behaviour /

Comportement à la mise sous tension / ComportComportement à la mise sous tension / Comportamiento del cambio de estamiento del cambio de estado /ado /
ComportComportamento accensione / Inschakelgedragamento accensione / Inschakelgedrag

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
150 Hz150 HzII

FELFEL5757
GNGN YEYE

FELFEL5757
de -
en -
fr -
es -
it -
nl -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Endress+Hauser

50 Hz50 Hz

Hz 150 HzHz 150 Hz

imulation /imulation /
/ Simulatie/ Simulatie

imulation /imulation /
/ Simulatie/ Simulatie

nual - Volume 2 
 Sheets

ge 426 of 879

46

0 Hz 50 Hz0 Hz 50 HzFEL57FEL57

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Einschaltverhalten
Selbsttest (STD)

en - Switch-on behaviour  
Selftest (STD)

fr - Comportement à la mise 
sous tension 
Auto-test (STD)

es - Comportamiento del cambio 
de e stado 
Prueba automática (STD)

it - Comportamento in fase di 
accensione 
Prova automatica (STD)

nl - Inschakelgedrag 
Functietest (STD) 0 Hz 150 Hz 500 Hz 150 Hz 50

1 s 7 s1 s 7 s

1 s 4 s 3 s1 s 4 s 3 s

FEL57FEL57

Simulation / Simulation / SSimulation / Simulation / S
Simulación / SimulazioneSimulación / Simulazione

Simulation / Simulation / SSimulation / Simulation / S
Simulación / SimulazioneSimulación / Simulazione

FELFEL5757

STDSTD

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Einschaltverhalten
Selbsttest (EXT)

Switch-on behaviour  
Selftest (EXT)

Comportement à la mise 
sous tension 
Auto-test (EXT)

Comportamiento del cambio 
de e stado 
Prueba automática (EXT)

Comportamento in fase di 
accensione 
Prova automatica (EXT)

Inschakelgedrag 
Functietest (EXT)

nual - Volume 2 
 Sheets

ge 427 of 879

Endress+Hauser

0 Hz 150 Hz 50 Hz 0 Hz 150 Hz0 Hz 150 Hz 50 Hz 0 Hz 150 Hz

0 Hz 50 Hz 0 Hz 50 Hz0 Hz 50 Hz 0 Hz 50 Hz

1 s 4 s 30 s 6 s1 s 4 s 30 s 6 s

1 s 34 s 6 s1 s 34 s 6 s

FEL57FEL57

FEL57FEL57

Simulation / Simulation / Simulation /Simulation / Simulation / Simulation /
Simulación / Simulazione / SimulatieSimulación / Simulazione / Simulatie

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Simulation / Simulation / Simulation /Simulation / Simulation / Simulation /
Simulación / Simulazione / SimulatieSimulación / Simulazione / Simulatie

FELFEL5757

EXTEXT

de -

en -

fr -

es -

it -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Endress+Hauser

4

1 2

D

3

7
PA+

PA–
BU

cker / M12 Plug /
teur M12 / M12 Conector /
ore M12 / M12 Connector

tecker am Gehäuse (male)
lug on housing (male)

teur d’appareil sur le boîtier (mâle)
r del equipo en cabezal (macho)
ore del dispositivo (maschio)
ntsteker op behuizing (male)

nual - Volume 2 
 Sheets

ge 428 of 879
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Instrume

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL50A

en - Connections FEL50A

fr - Raccordement FEL50A

es - Conexiones FEL50A

it - Collegamenti elettrici FEL50A

nl - Aansluiting FEL50A

BK

BN

PA+

FEL50A

PA–

1 2

U... 9...32 V (DC)

M12-Ste
Connec
Connett

Gerätes
Device p
Connec
Conecto
Connett

z.B. SPS / e. g. PLC
p. e. API / por ej. PLC
p. e. PLC / bijv. PLC

Segmentkoppler
Segment coupler
Coupleur de segments
Acoplador segmento
Segment coupler
Segment koppeling

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data



49

Funktion FEL50A

Function FEL50A

Fonction FEL50A

Funcionamiento FEL50A

Funzione FEL50A

Functie FEL50A

nual - Volume 2 
 Sheets

ge 429 of 879

Endress+Hauser

../..

SPS
Commuwin II

OUT_D = 0

OUT_D = 1

–

–

1 2

U 0 V
1
2

Kommunikation/ Communication/
Communication / Comunicación /
Comunicazione / Communicatie

Status siehe BA141F
Status, see BA141F
Etat, voir BA141F
Estado, ver BA141F
Stato, vedere BA141F
Status, zie BA141F

inverted
inversé
invertido
invertito
geïnverteerd

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
OUT_D = 0

OUT_D = 1

FEL50A

1 2

FEL50A

GN YE

nicht invertiert
not inverted
non inversé
no invertido
non invertito
niet geïnverteerd

PA-Bussignal / PA Bus Signal /
Signal bus PA / Señal Bus PA /
Segnale bus PA / PA bussignaal

invertiert

de -
en -
fr -
es -
it -
nl -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Endress+Hauser

H 2.2…3.5 mA

0.6…1.0 mAL

Trennverstärker nach
NAMUR (IEC 60947-5-6)

Isolating amplifier to
NAMUR ( )IEC 60947-5-6

Convertisseur / séparateur
selon NAMUR ( )IEC 60947-5-6

Amplificador aislado según
NAMUR ( )IEC 60947-5-6

Barriera di separazione
secondo NAMUR ( )IEC 60947-5-6

Scheidingsversterker conform
NAMUR ( )IEC 60947-5-6

nual - Volume 2 
 Sheets

ge 430 of 879
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Anschluss FEL58
NAMUR- Ausgang H-L
> 2,2 mA / < 1,0 mA

en - Connections FEL58
NAMUR output H-L
> 2,2 mA / < 1,0 mA

fr - Raccordement FEL58
Sortie NAMUR H-L
> 2,2 mA / < 1,0 mA

es - Conexiones FEL58
Salida NAMUR H-L
> 2,2 mA / < 1,0 mA

it - Collegamenti elettrici FEL58
NAMUR uscita H-L
> 2,2 mA / < 1,0 mA

nl - Aansluiting FEL58
NAMUR uitgang H-L
> 2,2 mA / < 1,0 mA

H

L

I

EEx ia

1 2

EX

EX

FEL58

+–

z.B. / e. g. / p. e. / por ej. / p. e. / bijv.
FXN421, FXN422, SIN100, SIN110,
FTL325N, FTL375N

Multiplexer: Taktzeit min. 2 s
Multiplexer: duty pulse cycle min. 2 s
Multiplexeur: cycle d’impulsions min 2 s
Multiplexer: ciclo de impulso mín. 2 s
Multiplexer: tempo di ciclo min. 2 s
Multiplexer: pulstijd min. 2 s

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion FEL58

Function FEL58

Fonction FEL58

Funcionamiento FEL58

Funzione FEL58

Functie FEL58

nual - Volume 2 
 Sheets

ge 431 of 879

Endress+Hauser

3.5 mA

2.2…
3.5 mA

0.6…
1.0 mA

0.6…
1.0 mA

< 1.0 mA

Max.

Min.

1 Hz

1 Hz

1 Hz

1 Hz

0.3 Hz

1

1

1

1

1

+ 2

+ 2

+ 2

+ 2

+ 2

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
2.2…

FEL58GN YE

FEL58

1 2

de -
en -
fr -
es -
it -
nl -

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Endress+Hauser

GNGNGNGN YEYEYEYE

GNGN

1 Hz1 Hz

YEYE

GNGN

1 Hz1 Hz

YEYE

2.2…2.2…
3.5 mA3.5 mA

11
++
22

GNGN

1 Hz1 Hz

YEYE

0.6…0.6…
1.0 mA1.0 mA

11
++
22

11
++
22 11

++
22

11
++
22

0 mA0 mA 0 mA0 mA

0.6…0.6…
1.0 mA1.0 mA

GNGN

1 Hz1 Hz

YEYE

11
++
22

2.2…2.2…
3.5 mA3.5 mA

nual - Volume 2 
 Sheets
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na ~2 s normaal bedrijfna ~2 s normaal bedrijf

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Funktion Prüftaste FEL58
Sicherheitsschaltung MAX

en - Function test button FEL58
Fail-safe mode MAX

fr - Fonction touche test FEL58
Sécurité MAX

es - Funcionamiento 
botón de prueba FEL58
Conmutador de seguridad MAX

it - Funzione pulsante test FEL58
Selezione della modalità di 
sicurezza MAX

nl - Functie testknop FEL58
Veiligheidsschakeling MAX

* T

T

Ex dEx d

Normaler Betrieb /Normaler Betrieb /
Normal operation /Normal operation /
Fonctionnement normal /Fonctionnement normal /
Funcionamiento normal /Funcionamiento normal /
Funzionamento normale /Funzionamento normale /
Normaal bedrijfNormaal bedrijf

1.1.

2.2.

3.3.

PrüfPrüfttaste drücken /aste drücken /
Press test button /Press test button /
Appuyer sur la touche test /Appuyer sur la touche test /
Pulse el botón de prueba /Pulse el botón de prueba /
Premere il pulsante test /Premere il pulsante test /
TTestknop indrukkenestknop indrukken

PrüfPrüfttaste loslassen,aste loslassen,
nach ~2 s normaler Betrieb /nach ~2 s normaler Betrieb /
Release the test button,Release the test button,
afafter ~2 s normal operation /ter ~2 s normal operation /
Relâcher la touche test,Relâcher la touche test,
après ~2 s fonctionnement normal /après ~2 s fonctionnement normal /
Deje de presionar el botón de prueba,Deje de presionar el botón de prueba,
después de ~2 s funcionamiento normal /después de ~2 s funcionamiento normal /
Rilasciare il pulsante test,Rilasciare il pulsante test,
dopo ~2 s funzionamento normale /dopo ~2 s funzionamento normale /
De testknop loslaten,De testknop loslaten,

MAXMAX

>3 s>3 s

TT++

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Funktion Prüftaste FEL58
Sicherheitsschaltung MIN

Function test button FEL58
Fail-safe mode MIN

Fonction touche test FEL58
Sécurité MIN

Funcionamiento 
botón de prueba FEL58
Conmutador de seguridad MIN

Funzione pulsante test FEL58
Selezione della modalità di 
sicurezza MIN

Functie testknop FEL58
Veiligheidsschakeling MIN

* T

T

Ex dEx d

nual - Volume 2 
 Sheets
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Endress+Hauser

GNGN

1 Hz1 Hz

YEYE

11
++
22 11

++
22

11
++
22

0 mA0 mA 0 mA0 mA

0.6…0.6…
1.0 mA1.0 mA

GNGN

1 Hz1 Hz

YEYE

11
++
22

2.2…2.2…
3.5 mA3.5 mA

3.3.

Appuyer sur la touche test /Appuyer sur la touche test /
Pulse el botón de prueba /Pulse el botón de prueba /
Premere il pulsante test /Premere il pulsante test /
TTestknop indrukkenestknop indrukken

PrüfPrüfttaste loslassen,aste loslassen,
nach ~2 s normaler Betrieb /nach ~2 s normaler Betrieb /
Release the test button,Release the test button,
afafter ~2 s normal operation /ter ~2 s normal operation /
Relâcher la touche test,Relâcher la touche test,
après ~2 s fonctionnement normal /après ~2 s fonctionnement normal /
Deje de presionar el botón de prueba,Deje de presionar el botón de prueba,
después de ~2 s funcionamiento normal /después de ~2 s funcionamiento normal /
Rilasciare il pulsante test,Rilasciare il pulsante test,
dopo ~2 s funzionamento normale /dopo ~2 s funzionamento normale /
De testknop loslaten,De testknop loslaten,
na ~2 s normaal bedrijfna ~2 s normaal bedrijf

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
GNGNGNGN YEYEYEYE

GNGN

1 Hz1 Hz

YEYE

2.2…2.2…
3.5 mA3.5 mA

11
++
22

GNGN

1 Hz1 Hz

YEYE

0.6…0.6…
1.0 mA1.0 mA

11
++
22

Normaler Betrieb /Normaler Betrieb /
Normal operation /Normal operation /
Fonctionnement normal /Fonctionnement normal /
Funcionamiento normal /Funcionamiento normal /
Funzionamento normale /Funzionamento normale /
Normaal bedrijfNormaal bedrijf

1.1.

2.2. PrüfPrüfttaste drücken /aste drücken /
Press test button /Press test button /

MINMIN

>3 s>3 s

TT++

de -

en -

fr -

es -

it -
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Wartung, Reinigung
Anbackungen entfernen

en - Maintenance, Cleaning
Removal of encrustation

fr - Entretien, Nettoyage
Enlever les incrustations

es - Mantenimiento, Limpieza
Eliminación de adherencias

it - Manutenzione, Pulizia
Rimozione dei depositi

nl - Onderhoud, Reiniging
Aangroei verwijderen

besteigen!Nicht

use as a step!Don’t

marcher
sur les lames vibrantes!
Ne pas

usar como peldaño!No

usare come scalino!Non

op staan!Niet

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Technische Daten
Umgebungstemperatur Ta
Prozesstemperatur Tp

Technical Data
Ambient temperature Ta
Process temperature Tp

Caractéristiques techniques
Température ambiante Ta
Température de process Tp

Datos técnicos
Temperatura ambiente Ta
Temperatura del proceso Tp

Dati tecnici
Temperatura ambiente Ta
Temperatura di processo Tp

Technische gegevens
Omgevingstemperatuur Ta
Procestemperatuur Tp

nual - Volume 2 
 Sheets

ge 435 of 879

Endress+Hauser

(°F)(°F) + "T" / "p"+ "T" / "p" 11111010

TTpp

°C°C
(°F)(°F)

9090
(194)(194)

5050
(122)(122)

7070
(158)(158)

–50–50
(–58)(–58)

–50–50
(–58)(–58)

150150
(300)(300)

00
(32)(32)

00
(32)(32)

it -

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
TTaa

TTpp

TTaa

°C°C

de -

en -

fr -

es -
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pe

bar
(psi)

FTL51-
FTL51-

# ### ## # ##
# ### ## # ##

P
R

64
(928)

–50
(–58)

0
(32)

–1
(–14.5)

100
(1450)

11

1-1-
1-1-

## ###### #### ## ####
## ###### #### ## ####

PP
RR

TTpp

°C°C
(°F)(°F)150150

(300)(300)

1111
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Prozessdruck pe
Prozesstemperatur Tp

en - Process pressure pe
Process temperature Tp

fr - Pression de process pe
Température de process Tp

es - Presión del proceso pe
Temperatura del proceso Tp

it - Pressione di processo pe
Temperatura di processo Tp

nl - Procesdruk pe
Procestemperatuur Tp

Tp

°C
(°F)150

(300)

ppee

barbar
(p(psi)si)

FTL5FTL5
FTL5FTL5

6464
(928)(928)

–50–50
(–58)(–58)

00
(32)(32)

–1–1
(–14.5)(–14.5)

100100
(1450)(1450)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Zubehör
Einschweißadapter

Accessories
Welding neck

Accessoires
Adaptateur à souder

Accesorios
Adaptador para soldar

Accessori
Adattatore saldato

Toebehoren
Inlasadapter

1.4435 (AISI 316L)

mm = 3. 94 in

nual - Volume 2 
 Sheets

ge 437 of 879

Endress+Hauser

ø
6

0
m

m
–
0
.4

ø
6
5

–
0

.3
m

m

26 mm

5 mm

ø
4

1
m

m

G
1

IS
O

2
2

8

G 1

52001221

100 
Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
ø
5

5
–

0
.4

m
m

21 mm

26 mm
ø

3
2

m
m

G
¾

IS
O

2
2

8

24.6 mm

29.6 mm

G ¾

52001052

G 1

52001051

max. 25 bar / 150 °C

max. 40 bar / 100 °C

(max 360 psi / 300 °F)

(max 580 psi / 210 °F)

de -

en -

fr -

es -

it -

nl -
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DN 50, PN 40, DIN 2527 B

2", 150 psi, RF, ANSI B 16.5

918144-0000

918143-0000

BT-Gehäuse / for PBT housing /
boîtier PBT / para caja PBT /
ustodia PBT / voor PBT behuizing

61-0001

tahlgehäuse / for steel housing /
boîtier inox / para caja de acero /
ustodia in acciaio /
R. V. stalen behuizing

01-1000

tahlgehäuse / for steel housing /
boîtier inox / para caja de acero /
ustodia in acciaio /
R. V. stalen behuizing

1403

nual - Volume 2 
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100 mm = 3. 94 in
Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Lose Flansche Gewinde G1;
Deckel mit Sichtscheibe

en - Lap joint flanges with 
BSP 1 (G1) thread;
Covers with window

fr - Brides avec filetage G1;
Couvercles avec fenêtre

es - Bridas con resalte y 
rosca BSP 1 (G1);
Cubierta con ventana

it - Flangia di connessione con 
filetto BSP 1 (G1);
Coperchio con finestra

nl - Blindflens met G1 draadgat;
Deksel met venster

1.4571
(AISI 316Ti)

PA 12

1.4435
(AISI 316L)

PC

1.4435
(AISI 316L)

Glas / glass
verre / vidrio
vetro / glas

für P
pour
per c

9434

für S
pour
per c
voor

9433

für S
pour
per c
voor

5200

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
Proprietary Equipment, Maintenance, Service, Data



59

Schiebemuffen
für drucklosen Betrieb

Sliding sleeves
for unpressurised operation

Manchons coulissants
pour applications sans pression

Manguitos deslizantes
para operación sin presión

Manicotto scorrevole
per impieghi privi di pressione

Schuifmof
voor drukloze toepassing

e / see / voir / ver / vedi / zie :
51F   (G 1, NPT 1)
52F   (G 1½, NPT 1½) 

mm = 3. 94 in
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5
5

m
m

2
2

m
m

1
9

m
m

M6 (3x)

G 1½
52003980

p = 0 bar

max. 150 °C

e

(p = 0 psi)

(max. 300 °F)

e

1.4435
(AISI 316L)

NPT 1½ - 11½
52003981

ø21.8

mm

sieh
KA1
KA1

100 
Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
4
1

m
m

1
8

m
m

1
9

m
m

M6 (3x)

ø21.8

mm

G 1
52003978

NPT 1 - 11½
52003979

1.4435
(AISI 316L)

de -

en -

fr -

es -

it -

nl -
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1
8

m
m 2
1

m
m

316L)

316L)

NPT 1 - 11½
1.4435 (AISI 316L)
52003667

NPT 1½ - 11½
1.4435 (AISI 316L)
52003669

2
2

m
m 2
5

m
m

AlloyC4
52003668

AlloyC4
52003670
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100 mm = 3. 94 in 2 m

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Hochdruck-Schiebemuffen

en - High pressure sliding sleeves

fr - Manchons coulissants 
haute pression

es - Manguitos deslizantes 
para alta presión

it - Manicotto scorrevole 
per impieghi ad alta pressione

nl - Schuifmof 
voor toepassing onder druk

siehe / see / voir / ver / vedi / zie :
KA153F   (G 1, NPT 1)
KA154F   (G 1½, NPT 1½) 

ø60 mm

2 m
m

~
7

0
m

m

G 1
1.4435 (AISI
52003663

G 1½
1.4435 (AISI
52003665

ø60 mm

m
~

7
2

m
m

AlloyC4
52003664

AlloyC4
52003666
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Hochdruck-Schiebemuffen:
Prozessdruck pe
Prozesstemperatur Tp

High pressure sliding sleeves:
Process pressure pe
Process temperature Tp

Manchons coulissants 
haute pression:
Pression de process pe
Température de process Tp

Manguitos deslizantes 
para alta presión:
Presión del proceso pe
Temperatura del proceso Tp

Manicotto scorrevole 
per impieghi ad alta pressione:
Pressione di processo pe
Temperatura di processo Tp

Schuifmof 
voor toepassing onder druk:
Procesdruk pe
Procestemperatuur Tp

nual - Volume 2 
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TTpp

°C°C
(°F)(°F)–50–50

(–58)(–58)
–60–60

(–76)(–76)
150150

(300)(300)
260260

(500)(500)
280280

(540)(540)

00
(32)(32)

–1–1
(–14.5)(–14.5)

100100
(1450)(1450)

Liquiphant MLiquiphant M

8080
(1(1160)160)

6464
(928)(928) it -

nl -

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
ppee

barbar
(p(psi)si) Liquiphant SLiquiphant S

de -

en -

fr -

es -
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Maßnahme

Versorgung prüfen

Signalleitung prüfen

n
Austauschen
- FEL51 immer über externe Last anschließen

Am Elektronikeinsatz Dichte auf  > 0,5 
einstellen

Schwinggabel säubern

Schwinggabel komplett mit Prozessanschluss 
austauschen

Geeignetes Relais anschließen

 Widerstand parallel zum Relais anschließen

FEL54 austauschen; Sicherung in den Kon-
taktstromkreis

Am Elektronikeinsatz Sicherheitsschaltung 
richtig einstellen

Liquiphant im Bypass montieren

Verbindungskabel abschirmen

Entkoppeln, dämpfen,
Schwinggabel 90° drehen

Deckel und Kabeldurchführungen fest 
zuschrauben

Last, (Leitungs-) Kapazität verringern

Schaltverhalten FEL57 beachten;
Anlagensteuerung nach Netzausfall bis 
ca. 45 s blockieren

nual - Volume 2 
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Fehlersuche Fehlfunktion Ursache

Schaltet nicht Versorgungsspannung fehlt

Signalleitung defekt

Elektronikeinsatz defekt
- FEL51 direkt an L1 und N angeschlosse

Dichte der Flüssigkeit zu gering

Schwinggabel verkrustet

Schwinggabel korrodiert 
(Anzeige am FEL: rot/gelb blinkt, 
FEL58: grün blinkt 0,3 Hz)

FEL51: Relais mit zu großem Innen-
widerstand angeschlossen

FEL51: Relais mit zu geringem Haltestrom
angeschlossen

FEL54: Kontakte verschweißt 
(nach einem Kurzschluss)

Schaltet falsch Minimum-/Maximum- Sicherheits-
schaltung vertauscht

Fehlschaltung, 
sporadisch

Dichter schwerer Schaum,  
wilde Turbulenzen,  
aufgeschäumte Flüssigkeit

Extreme Funkstörung

Extreme Vibrationen

Wasser im Gehäuse

FEL52: Ausgang überlastet

Fehlschaltung 
nach Netzausfall

FEL57, Verhalten beim Einschalttest
(wiederkehrende Prüfung)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Trouble-shooting
nual - Volume 2 
 Sheets

ge 443 of 879

Endress+Hauser

(after short-circuit)

Switches
incorrectly

Min-/Max- fail-safe mode set wrongly Set correct mode at electronic insert

Sporadic faulty 
switching

Thick heavy foam, 
very turbulent conditions, 
foaming liquid

Mount Liquiphant in bypass

Extreme RFI Use screened cable

Extreme vibration Decouple, damp, turn fork 90°

Water in housing Screw cover and cable gland tight

FEL52: Output overloaded Reduce load,(cable) capacitance

Switches
incorrectly after 
power failure

FEL57, behaviour during switch-on test 
(functional test)

Observe switching behaviour of FEL57; 
After power failure blockplant control
for up to 45 s

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Fault Reason Remedy

Does not switch No power Check power

Faulty signal line Check signal line

Faulty electronic insert
- FEL51 connected directly to L1 and N

Exchange
- always connect FEL51 via external load

Density of liquid too low Set density to > 0.5 at electronic insert

Fork encrusted Clean fork

Fork corroded 
(Indication on FEL: red/yellow flashes, 
FEL58: green flashes 0.3 Hz)

Exchange fork and process connection

FEL51: Internal resistance of connected 
relay too large

Connect suitable relay

FEL51: Holding current of connected relay 
too low

Connected resistor in parallel with relay

FEL54: Contacts welded together Exchange FEL54; put fuse in contact circuit

en -
ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Mesure

Vérifier la tension d’alimentation

Vérifier le câble de signal

Remplacer
- Relier FEL51 toujours via la charge 
  externe

Régler la densité sur > 0,5 sur l’électronique

Nettoyer les lames vibrantes

Remplacer les lames vibrantes ainsi que
le raccord process

Raccorder un relais approprié

Raccorder une résistance en parallèle au 
relais

Remplacer FEL54; fusible dans le circuit 
courant

Régler correctement le circuit de sécurité 
sur l’électronique

Monter le Liquiphant en bypass

Blinder le câble de liaison

Découpler, amortir, 
tourner la fourche de 90°

Visser fermement le couvercle et les entrées 
de câble

Réduire la charge et la capacité (de ligne)

e Observer le comportement du FEL57 
à la mise sous tension; 
bloquer la commande de l’installation après 
coupure de courant pendant max. 45 s
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
fr - Recherche de défauts Défaut Cause

Ne commute pas Tension d’alimentation manquante

Câble de signal défectueux

Electronique défectueuse
- FEL51 relié directement á L1 et N

Densité du liquide trop faible

Lames vibrantes encroûtées

Lames vibrantes corrodées 
(Sur FEL: rouge/jaune clignote, 
FEL58: vert clignote 0,3 Hz)

FEL51: relais avec résistance interne
trop élevée

FEL51: relais avec courant de maintien 
trop faible

FEL54: contacts soudés 
(après un court-circuit)

Mauvaise
commutation

Sécurité min/max inversée

Mauvaise 
commutation, 
sporadique

Mousse dense et lourde, 
fortes turbulences, 
liquide émulsionné

Parasites puissants

Vibrations importantes

Eau dans le boîtier

FEL52: surcharge de la sortie

Mauvaise 
commutation 
après coupure

FEL57, comportement lors du test de mis
sous tension (test cyclique)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Identificación de fallos
nual - Volume 2 
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Endress+Hauser

FEL54: Contactos soldados juntos 
(después del corto circuito)

Cambiar FEL54;
poner fusible en el circuito de contacto

Conmuta 
incorrectamente

El modo de fallo mín./máx. 
está mal ajustado

Ajustar el modo correcto en la electrónica

Fallos de 
conmutación 
esporádicos

Espuma muy densa, 
turbulencias, 
líquidos espumosos

Montar el Liquiphant en bypass

RFI extremo Utilizar cable apantallado

Vibraciones extremas Desacoplar, amortiguar y 
girar las horquillas 90°

Agua en el cabezal Roscar la cubierta y el prensaestopas
firmemente

FEL52: Salida con sobretensión Reducir carga, capacidad (cable)

Conmuta
incorrectamente 
después de un fallo 
de alimentación

FEL57, comportamiento durante 
la comprobación de conmutación 
(test de funcionamiento)

Observar el comportamiento de 
conmutación del FEL57;
del fallo de alimentación, bloqueo del 
control de la planta durante 45 s aprox.

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Fallo Causa Solución

No conmuta No hay alimentación Comprobar alimentación

Señal defectuosa Comprobar cable de señal

Electrónica defectuosa
- FEL51 conectada directamente a L1 y N

Cambio
- Siempre conectar FEL51 vía una 
  carga externa

Densidad del líquido demasiado baja Fijar densidad a > 0.5 en la electrónica

Horquillas con adherencias Limpiar horquillas

Horquillas corroidas
(En FEL: rojo/amarillo parpadea, 
FEL58: verde parpadea 0.3 Hz)

Cambiar la horquilla y la conexión 
a proceso

FEL51: Relé con resistencia interna 
demasiado grande

Conectar un relé adecuado

FEL51: El relé conectado retiene muy
poca corriente

Resistencia conectada en paralelo 
con el relé

es -
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Rimedio

Controllare l’alimentazione

Controllare segnale linea

Sostituire
- connettere sempre FEL51 mediante 
  carico esterno

Impostare la densità a > 0,5 sull’inserto 
elettronico

Pulire la forcella

Sostituire la forcella e la connessione 
al processo

so Collegare il relè adeguato

 Connettere resistenza in parallelo al relè

Sostituire FEL54;
mettere il fusibile nel circuito di contatto

Impostare la modalità corretta nell’inserto 
elettronico

to Montare il Liquiphant nel bypass

Usare cavo schermato

Disaccoppiare, smorzare, 
ruotare la forcella di 90°

Avvitare correttamente il coperchio
e il passacavi

Ridurre il carico, capacità (cavo)

Osservare il comportamento di 
commutazione del FEL57; dopo il ripristino 
di una mancanza di alimentazione inibire
il controllo dell’impianto per 45 s
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alimentazione

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
it - Individuazione e 
eliminazione delle anomalie

Guasto Motivo

Non commuta Mancanza alimentazione

Linea segnale guasta

Inserto elettronico guasto
- FEL51 connesso direttamente a L1 e N

Densità del liquido troppo bassa

Forcella incrostata

Forcella corrosa 
(Sul FEL: rosso/giallo lampeggiano, 
FEL58: verde lampeggiano 0,3 Hz)

FEL51: resistenza interna del relè connes
troppo grande

FEL51: corrente di mantenimento del relè
connesso troppo grande

FEL54: contatti saldati insieme 
(dopo il corto circuito)

Commuta non 
correttamente

Modalità di sicurezza min-/max- 
impostata in modo errato

Commutazione 
sporadicamente 
difettosa

Schiuma pesante e torbida condizioni mol
turbolente, liquido che produce schiuma

RFI forte

Forte vibrazione

Acqua nella custodia

FEL52: Uscita sovraccaricata

Commutazione 
non corretta 
dopo la mancanza

FEL57, comportamento durante la fase 
di test all’accensione 
(test di funzionamento)

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Fout zoeken
nual - Volume 2 
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FEL54: Contacten verkleeft 
(na een kortsluiting)

FEL54 vervangen;
zekering in circuit aanbrengen

Schakelt foutief Minimum- /Maximum- 
fail-safe instelling verwisseld

FEL fail-safe keuze correct instellen

Sporadische 
foutschakeling

Dik zwaar schuim, 
wilde turbulentie, 
opgeschuimde vloeistof

Liquiphant in by-pass monteren

Extreme RFI invloed Verbindingskabel afschermen

Extreme vibraties Ontkoppelen, dempen, 
vork 90° draaien

Water in de behuizing Deksel en wartels vast aandraaien

FEL52: uitgang overbelast Schakelbelasting verminderen

Foutmelding FEL57, gedrag bij inschakelen na netuitval 
(periodieke testfunctie)

Schakelgedrag FEL57 controleren;
procesherstart na netuitval ca. 45 s 
blokkeren

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
Fout Oorzaak Maatregel

Schakelt niet Voeding ontbreekt Voeding kontroleren

Signaalleiding defect Signalleiding kontroleren

Insert defect
- FEL51 direct op L1 en N aangesloten

Ver vangen
- FEL51 altijd via een belasting aansluiten

Dichtheid van de vloeistof te gering Op elektronica- insert dichtheid 
op > 0, 5 instellen

Trilvork te veel vervuild Trilvork reinigen

Trilvork gecorrodeerd
(LED op FEL knippert rood/geel, 
FEL58: groen knippert 0,3 Hz)

Trilvork compleet met procesaansluiting 
vervangen

FEL51: Relais met te groteinwendige 
weerstand aangesloten

Passender relais aansluiten

FEL51: Relais met te geringe houdstroom 
aangesloten

Weerstand parallel aan relais aansluiten

nl -
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de - Ergänzung Fehlersuche

Ist das Schaltverhalten der Gabel 
ungewöhnlich, kann an PIN 4 der 
Diagnosebuchse die Gabel-
frequenz gemessen werden.
Bei den Elektronikeinsätzen 
FEL51/52/54/55/56/57/58 
ist dies eine sinusförmige 
Schwingung deren Amplitude 
einen Rückschluss auf den 
Gabelzustand zulässt.
Bei FEL50A ist aufgrund eines
Rechtecksignals nur noch die 
Gabelfrequenzmessung möglich.

en - Trouble- shooting Supplement

If the switching behaviour of the 
fork is abnormal, the fork 
frequency can be measured at 
PIN 4 of the diagnosis socket.
With electronic inserts 
FEL51/52/54/55/56/57/58 
this is a sinusoidal vibration whose 
amplitude makes it possible to 
determine the condition of the 
fork.
With FEL50A, only the fork 
frequency measurement is possible 
due to a rectangular pulse signal.

fr - Additif recherche de défauts

Si la commutation de la fourche 
est inhabituelle, il est possible de 
mesurer la fréquence de cette 
dernière au PIN 4 de la prise 
diagnostic.
Pour l es électroniques
FEL51/52/54/55/56/57/58
il s’agit d’une oscillation 
sinusoïdale dont l’amplitude 
permet d’évaluer l’état de la 
fourche.
Pour FEL50A, le signal 
rectangulaire ne permet qu’une 
mesure de la fréquence de fourche.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
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es - Suplemento para la 
identificación de fallos

Si el comportamiento de 
conmutación de la horquilla es 
anormal, puede medir la 
frecuencia de la misma en el  
PIN 4 del interruptor de diagnosis.
Con las electrónicas 
FEL51/52/54/55/56/57/58
se consigue una vibración 
sinusoidal cuya amplitud hace 
posible determinar la condición de 
la horquilla.
Con FEL50A, sólo es posible
medir la frecuencia de la horquilla 
debido a una señal de impulsos 
rectangular.

it - Supplemento alla ricerca 
dei malfunzionamenti

Se le condizioni di commutazione 
dei rebbi non è normale la 
frequenza di vibrazione può 
essere misurata al PIN 4 del 
connettore per la diagnosi.
Con gli inserti elettronici
FEL51/52/54/55/56/57/58
è possibile determinare la 
condizione dei rebbi anche tramite 
l'ampiezza dell'onda sinusoidale.
Con FEL50A il segnale è un onda 
quadra, per cui è possibile valutare 
solo il valore di frequenza.

nl - Bijlage problemen oplossen

Indien het schakelgedrag van de 
trilvork niet normaal verloopt kan 
de frequentie van de vork 
gemeten worden op pen 4 van de
diagnoseconnector.
Bij de elektronica inserts van de 
FEL51/52/54/55/56/57/58
is dit een sinusvormige trilling 
waarvan de amplitude een beeld 
geeft van de conditie van de vork.
Bij de FEL50A is alleen de 
vorkfrequentie te meten als gevolg 
van een rechthoekig pulssignaal.
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beachten, dass elektrische
hteigensicheren Stromkreisen
it eigensicheren Stromkreisen

n, please keep in mind that
are powered by non-intrinsically-

d with intrinsically-safe circuits.

n, tenir compte du fait que les
és par des circuits sans sécurité
des circuits à sécurité intrinsèque.

ión, tenga en cuenta que
ntadas por circuitos no
nterconectadas con circuitos

lazione è necessario tenere
ronici) alimentati da circuiti elettrici
essere collegati con circuiti

t erop worden gelet, dat elektrisch
siekveilige circuits worden
eilige circuits mogen worden

002304
002305
002306
002307
002308
002309
006454
010527
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samengeschakeld.

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Ersatzteile
Elektronikeinsätze

en - Spare parts
Electronic inserts

fr - Pièces de rechange
Electroniques

es - Repuestos
Electrónicas

it - Ricambi
Inserti elettronici

nl - Reserve-onderdelen
Elektronica inserts

Bei der Installation ist zu
Betriebsmittel (Elektronikeinsätze) die mit nic
gespeist wurden, grundsätzlich mehr m
zusammengeschaltet werden dürfen.

Installationsregel:

nicht

During installatio
electrical resources (electronic inserts) which
safe circuits may longer be interconnecte

Installation specification:

no

Lors de l’installatio
matériels électriques (électroniques) aliment
intrinsèque doivent plus être connectés à

Directive d’installation :

ne

Durante la instalac
los elementos eléctricos (electrónicas) alime
instrínsecamente seguros, podrán estar i
intrínsecamente seguros.

Normas de instalación:

no

Durante l’instal
presente che gli impianti elettrici (inserti elett
non a sicurezza intrinseca possono più
elettrici a sicurezza intrinseca.

Specifiche di installazione:

non

Bij de installatie moe
materieel (elektronica-units) die via niet-intrin
gevoed, in principe meer met intrinsiekv

Installatievoorschrift:

niet

FEL51
FEL52
FEL54
FEL55
FEL56
FEL57
FEL58
FEL50A

52
52
52
52
52
52
52
52
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Gehäusedeckel, 
Dichtungen

Housing covers, 
seals

Couvercles de boîtier, 
joints

Cubiertas del cabezal, 
juntas

Coperture custodia, 
guarnizioni

Behuizing deksels, 
dichtingen
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*

*

943301-0000

943304-0000

1.4301 / 1.4435

MVQ

(AISI 304 / 316L)

Mit Silikonfett oder Graphit schmieren

Lubricate with silicone grease or graphite

Lubrifier avec de la graisse silicone ou du graphite

Lubricar con grasa de silicona o grafito

Lubrificare con olio di silicone o grafite

Met siliconenvet of grafietvet insmeren

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
*

*

Alu
Alu (Ex d)

52002699
52002698

943461-0000

017717-0003

PBT-FR

EPDM

Alu

EPDM

de -

en -

fr -

es -

it -

nl -
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Endress+Hauser

säubern
clean
nettoyer
limpio
pulire
reinigen

Transportschutz

Transport protection

Protection de
transport

Protección para el
transporte

Protezione trasporto

Transport
bescherming
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Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
de - Reparatur
bei Endress+Hauser

en - Repair
at Endress+Hauser

fr - Réparations
chez Endress+Hauser

es - Reparaciones
en Endress+Hauser

it - Riparare
presso la Endress+Hauser

nl - Reparatie
bij Endress+Hauser

1.

2.

3.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Ma
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Ergänzende 
Dokumentation
Supplementary 
Documentation
Documentation 
complémentaire
Documentación 
adicional
Documentazione 
supplementare
Aanvullende 
documentatie
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 XA031F 4 0 II 1/2 G, EEx d IIC/IIB
 XA063F 4 0 II 1/2 G, II 1/2 D, EEx ia/ib IIC/IIB
 XA064F 4 0 II 1 G, EEx ia IIC/IIB
 XA108F 4 0 II 1/2 G, EEx de IIC/IIB
 XA154F 4 0 II 1/2 G, II 1/2 D, EEx ia/ib IIC/IIB
 XA159F 4 0 II 1 G, EEx ia IIC/IIB
 XA182F 4 0 II 3 G, II 3 D, EEx nA/nC II

Q-Pulse Id: TMS1590 Active: 15/04/2016 Pa
 Technische Information / Technical Information / Information technique / 
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Manufactured and sold by:

Kobold Messring GmbH
Nordring 22-24

D-65719 Hofheim
Tel.: +49(0)6192-2990
Fax: +49(0)6192-23398

E-Mail: info.de@kobold.com
Internet: www.kobold.com
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2. Note

Please read these operating instructions before unpacking and putting the unit
into operation. Follow the instructions precisely as described herein.
The devices are only to be used, maintained and serviced by persons familiar
with these operating instructions and in accordance with local regulations
applying to Health & Safety and prevention of accidents.

When used in machines, the measuring unit should be used only when the
machines fulfil the EWG-machine guidelines.

PED 97/23/EG
In acc. with Article 3 Paragraph (3), "Sound Engineering Practice", of the
PED 97/23/EC no CE mark.

Pipe

Table 8
Group 1

dangerous fluids

Table 9
 Group 2

no dangerous fluids

KSM-x001 – KSM-x010 Art. 3, § 3 Art. 3, § 3

KSM-x020 – KSM-x600 Kat. I Art. 3, § 3

3. Regulation Use

Any use of the Plastic Flow Meter, model: KSM, which exceeds the
manufacturers specification may invalidate its warranty. Therefore any resulting
damage is not the responsibility of the manufacturer. The user assumes all risk
for such usage.
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4. Operating Principle

The Plastic Flow Meter model: KSM operates according to the variable area
principle, in which the float is free to move without friction inside the measuring
tube. The reading edge corresponds to the larger diameter of the float. The
standard flow meter is equipped with a scale for water (+20°C), a percentage
scale, O-rings, 2 adjustable set-point indicators and a rail for accessories; on
each end, two threaded cap-screws accommodate various connectors (see
Section 9: Technical Data; Connections). For the operation with bistable reed
switches the float will be supplied with internal magnets.

5. Instrument Inspection

Instruments are inspected before shipping and sent out in perfect condition.
Should damage to a device be visible, we recommend a thorough inspection of
the delivery packaging. In case of damage, please inform your parcel service /
forwarding agent immediately, since they are responsible for damages during
transit.

Scope of delivery:
The standard delivery includes:

• Plastic Flow Meter model: KSM

• Operating Instructions

6. Mechanical Connection

Before Installation:
• Remove all transportation safety locks and ensure that no packing material

remains within the unit.

• Be sure that the maximum allowable operating pressure and temperature is
not exceeded (see Technical Data).

• Install the flow meter in the piping system, making certain the instrument is
under no mechanical stress/tension (install support bracing if necessary).
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• Protect the measuring tube from external damage.

• Avoid pressure peaks in the measuring tube, e.g. from sudden surges or
stoppage of flow.

• The units with bistable reed switch may not be installed within an inductive
field.

• If possible, immediately after making mechanical connections, check whether
the connections are properly sealed with no evidence of leakage.

Detailed information regarding installation of float flow meters is available
in VDI/VDE guidelines 3513.

7. Electrical Connection

Reed contact, bistable (option)
• Ensure that the electrical supply lines are

disconnected from power.

• Loosen the plug-cap holding screw and remove the
cap from the switch housing.

• Connect the supply lines inside the plug-cap in
accordance with the connection diagram opposite.

• If the set point has not yet been adjusted, it may be
done at this point. (see section 8, 'Operation').

• Set the plug to the socket and fix it with the safety
screws.

Attention! The stated electrical parameters of the reed switch may not be
exceeded, even for a short period of time. For  switching higher power
ratings, we recommend a contact protection relay (e.g. our model MSR) or
any other interposing relay.

After connecting the external devices, and adjusting the switch housing to the
desired switch points, all the connection work is completed. The unit is ready for
operation.
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8. Operation

In order to initialise the bistable switching function, it is essential  that the
float-travel activates the contact once in each direction.

Adjustment of limit-values
The switch-point can be adjusted to the desired levels by using both red sliders
as reference points.

Reference edge for falling flow: bottom-edge, switch housing
Reference edge for rising flow: approx. 5 mm above the bottom-edge of
switch housing.

Slide the switch housing up or down until the reference edge coincides with the
desired switch-point scale reading.

Hysteresis
Hysteresis is the difference between the level at which “switch-on” occurs during
rising flow and the level at which “switch-off” occurs during decreasing flow. The
hysteresis is approximately 5 mm on the float scale.

Overranging
With non-pulsating flow, the maximum flow rate can be exceeded. Only an
increase in pressure loss will result (max. permissible operating pressure must
not be exceeded!)
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9. Technical Data

Housing: KSM-1...: Trogamide-T (PA)
KSM-2...: Polysulfone
KSM-3...: PVDF (transparent)

Connections: G 1 1/2...G 3 1/2 acc. to size
Float: PVDF

PVC (KSM-x600...)
Seals: EPDM (KSM-1.../KSM-2...)

Viton (KSM-3...)
Max. temperature: KSM-1...: 0-60 °C

KSM-2...: 0-100 °C
KSM-3...: 0-140 °C

Max. pressure: 15 bar (KSM-..200, KSM-..300, KSM-..600)
10 bar (KSM-3...)
16 bar (all other models except KSM-3)

Accuracy: ±4% F.S.

Repeatability: ≤1%

Reed contact (optional):
Bistable Reed contact (N/O) on rising flow
Max. ambient temperature: 0...55°C
Max. power: 230 VAC; 10 W / 12 VA; 0.5 A
Hysteresis: approx. 3 ...12 mm span
Protection: IP 65
(While upgrading a unit with contact, the float must be replaced by a float with
integrated magnet.)

Connections (optional):
(only KSM-1... and KSM-2...)
Following connections are available with cap-screws:

• Glue-in connection made of PVC (max. 60°C; PN 10)

• Female thread made of PVC (max. 60°C; PN 10)

• Female thread made of cast iron
Respective connection sizes are listed in the tables in Section 10  “Ordering
Information”
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10. Ordering Codes

Medium liquids
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Medium air

11. Maintenance

If the medium to be measured is clean, the series KSM is virtually maintenance-
free. If deposits form on the inner housing or parts, periodic cleaning of the unit is
recommended. Remove the units from the piping with a suitable tool; clean the
flow meter with a suitable cleaning agent or make use of an ultrasonic bath.

If using the setpoint switch, it is particularly important to guard against
contamination by ferritic (metal) contaminants. These can be eliminated by using
the KOBOLD model MF magnetic filter (or equivalent).
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12. Dimensions

DN G Da L L1 L2 (mm) approx. D
Model [mm] [mm] [mm]

approx.
Annealed-
cast-iron

Glue
conn.

PVC
G 1/2

PVC
G 3/4

PVC
 G 1

PVC
G1 1/4

PVC
G 1 1/2

PVC
G 2

PVDF
welded

[mm]
approx.

KSM-..001 25 R 1 1/2 32 335 341 390 385 432 441 480 -- -- -- 385 60

KSM-..005 25 R 1 1/2 32 335 341 390 385 432 441 480 -- -- -- 385 60

KSM-..010 25 R 1 1/2 32 335 341 390 385 432 441 480 -- -- -- 385 60

KSM-..020 40 R 2 1/4 50 335 341 401 403 -- -- 467 477 525 -- 403 83

KSM-..030 40 R 2 1/4 50 335 341 401 403 -- -- 467 477 525 -- 403 83

KSM-..060 50 R 2 1/4 63 335 341 411 417 -- -- 482 -- 498 558 417 103

KSM-..120 50 R 2 3/4 63 335 341 411 417 -- -- 482 -- 498 558 417 103

KSM-..200 65 R 2 3/4 75 335 342 412 457 -- -- -- -- 510 570 429 122

KSM-..300 65 R 3 1/2 75 335 342 412 457 -- -- -- -- 510 570 429 122

KSM-..600 65 R 3 1/2 75 335 342 412 457 -- -- -- -- 510 570 -- 122

Da

D

G

DN

L
2 L
1L
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13. Declaration of Conformance

We, KOBOLD-Messring GmbH, Hofheim-Ts, Germany, declare under our sole
responsibility that the product:

Plastic Flow Meter with Contact  Model: KSM -...R1/R2

to which this declaration relates is in conformity with the standards noted below:

DIN EN 61010-1 1994-03
Safety regulations for electrical measurement, control, regulation and Laboratory
equipment

DIN EN 60529 2000-09
Protection through housing (IP-Code)

Also the following EWG guidelines are fulfilled:

73/23 EWG Low voltage guidelines

97/23/EG Pressure devices guidelines
Category I, Diagram 6, Piping, Group 1 dangerous fluids

Signature: Date: 30.09.02
H. Peters M. Wenzel
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Model:
KSM

3

KOBOLD companies worldwide:
ARGENTINA, AUSTRIA, BELGIUM, CANADA, CHILE, CHINA, CZECHIA,
FRANCE, GERMANY, GREAT BRITAIN, INDIA, INDONESIA, ITALY, 
MALAYSIA, MEXICO, NETHERLANDS, POLAND, SINGAPORE, SLOVAKIA,
SPAIN, SWITZERLAND, THAILAND, USA, VENEZUELA, VIETNAM

KOBOLD Messring GmbH
Nordring 22-24
D-65719 Hofheim/Ts.
� +49 (0)6192 299-0
Fax +49 (0)6192 23398
E-Mail: info.de@kobold.com
Internet: www.kobold.com

� Measuring range: 
15-150 to 8000-60000 L/h water 
0.8-5 to 300-2500 m3

N/h air

� pmax 16 bar, tmax 140°C

� Accuracy: ±4% f. s

� Connection: 
G 1⁄2 to G 3 1⁄2 or 
glue-in connection

� Material: 
trogamide-T, PSU or PVDF
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Technical Details

Housing: KSM-1...: trogamide-T 
KSM-2...: PSU 
KSM-3...: PVDF (translucent)

Connections: G 1 1⁄2 to G 3 1⁄2
depending on the size

Float: PVDF, 
PVC (KSM-x600...)

Seals: EPDM (KSM-1... / KSM-2...)
FPM (KSM-3...)

Max. temperature: KSM-1...: 0-60°C
KSM-2...: 0-100°C
with contact max. 85°C
KSM-3...: 0-140°C

Max. pressure: KSM-1...: 16 bar
KSM-2...: 16 bar
KSM-3...: 10 bar

Accuracy: ±4% f. s.
Repeatability: ≤ 1%

Description

The KOBOLD plastic flow meters of model KSM are based
on the float principle with the float moving freely without 
friction in the measuring tube. The indication point is at 
the greatest diameter of the float. The standard flow meters
are supplied with a scale for water (+20°C), a percentage
scale, O-rings, two setpoint indicators and a guide rail for 
accessories. The measuring tube is available in PVDF (model 
KSM-3...) for service with highly aggressive media, in poly-
sulfone (KSM-2...) for less aggressive media or in Trogamide
(model KSM-1...) for simple water or air applications. The
materials are resistant to impact, bending and compressive
stresses. Optional threaded fittings can be fitted on the 
external threads integrally extruded at the ends. The floats
are supplied with integrated magnets for operation with a 
bistable reed contact.

Reed contact option

Bistable reed contact N/O contact with increasing flow
Max. ambient temp.: 0-55°C
Max. power: 230 VAC

10 W / 12 VA
0.5 A

Hysteresis: approx. 3-12 mm float travel
Protection: IP 65
(To retrofit an instrument with a contact the float 
must be replaced with a float with integral magnet).

Auxiliary screwed fittings option

(KSM-1... and KSM-2... only)
The following auxiliary screwed fittings are available 
with a union nut:

� Glue-in connection in PVC (max. 60°C; PN 10)

� Internal thread in PVC (max. 60°C; PN 10)

� Internal thread in cast iron

The sizes are shown in the Order Details table.

Model

25 G 1 1⁄2 32 390

DN G
[mm] Cast

Iron

KSM..001

Dimensions

385

Glue 
In

25 G 1 1⁄2 32 390KSM..005 385

25 G 1 1⁄2 32 390KSM..010 385

40 G 2 1⁄4 50 401KSM..020 403

40 G 2 1⁄4 50 401KSM..030 403

50 G 2 3⁄4 63 411KSM..060 417

50 G 2 3⁄4 63 411KSM..120 417

432

PVC
G 1⁄ 2

60

D

432 60

432 60

- 83

- 83

- 103

- 103

65 G 3 1⁄2 75 412KSM..200 457

65 G 3 1⁄2 75 412KSM..300 457

65 G 3 1⁄2 75 412KSM..600 457

- 122

- 122

- 122

Special advantages

� Rugged and corrosion 
resistant

� Special scales can be 
attached

� Guide rails for limit switches
(can also be retrofitted, 
only replacement of the
float is necessary).

� Nominal sizes, measuring
range and measuring tube 
material are all marked on
the measuring tube.

Dimensions

411

PVC
G 3⁄4

411

411

-

-

-

-

-

-

-

480

PVC
G 1

480

480

467

467

482

482

-

-

-

-

PVC
G 1 1⁄4

-

-

477

477

-

-

-

-

-

-

PVC
G 1 1⁄ 2

-

-

525

525

498

498

510

510

510

-

PVC
G 2

-

-

-

-

558

558

570

570

570

385

PVDF
Welding
sleeve

385

385

403

403

417

417

429

429

-

L2 [mm] approx.

335

L

335

335

335

335

335

335

335

335

335

341

[mm]
approx.

341

341

341

341

341

341

342

342

342

[mm]
approx.

L1
[mm]

Da

Da

D
G

DN

L2 L1L

Applications

� Cooling circuits

� Water treatment

� Plant engineering
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Model

15 - 150 - - 0.25 - 2.5

Water
[L/h]

Pressure
loss 

[mbar]
Water
[m3/h]

Water
[L/s]

Water
[L/min]

KSM-..001

50 - 500 - - 0.8 - 8KSM-..005

100 - 1000 0.1 - 1 - 1.7 - 17KSM-..010

200 - 2000 0.2 - 2 0.056 - 0.56 3.3 - 33KSM-..020

300 - 3000 0.3 - 3 0.08 - 0.8 5 - 50KSM-..030

0.6 - 6 0.17 - 1.7KSM-..060 600 - 6000

1200 - 12000 0.34 - 3.41.2 - 12KSM-..120

2000 - 20000 0.55 - 5.52.0 - 20KSM-..200

3.0 - 30 0.83 - 8.3KSM-..300 3000 - 30000

10 - 100

20 - 200

33 - 330

50 - 500

19

19

19

26

26

26

26

26

26

8.0 - 60 -KSM-..600 8000 - 60000 -34

Measuring
range water 

[L/h]

KSM-1001... H= L/h water 000=without auxiliary screwed fitting

Order no.
Trogamide

Order no.
PSU

Scale Option 
screwed fitting

(for KSM-1.., KSM-2... only)

15 - 150

KSM-1005...

Q= m3/h water K32=glue-in connection Da32 (PVC)

50 - 500

KSM-1010...

M= L/min water
P15=PVC G 1⁄2 female

100 - 1000

S= L/s water
P20=PVC G 3⁄4 female

P25=PVC G 1 female

KSM-1020...

C= L/h HCl 30%

200 - 2000

KSM-1030...

H= L/h water

300 - 3000

Q= m3/h water

T25=malleable cast iron G 1 female*

V32=PVDF (Welding sleeve) Da32**

F25=PVC flange DN 25

F40=PVC flange DN 40

F50=PVC flange DN 50

F65=PVC flange DN 65

000=without auxiliary screwed fitting

K50=glue-in connection Da50 (PVC)

KSM-2001...

KSM-2005...

KSM-2010...

KSM-2020...

KSM-2030...

KSM-3001...

Order no.
PVDF

KSM-3005...

KSM-3010...

KSM-3020...

KSM-3030...

M= L/min water
P25=PVC G 1 female

R0=without contact

Option 
contact

R1=1 contact

R2=2 contacts

R0=without contact

R1=1 contact 

R2=2 contacts

P32=PVC G 1 1⁄4 female

P40=PVC G 1 1⁄2 female

KSM-1060... KSM-3060...

A= L/h NaOH 50%
T40=malleable cast iron G 1 1⁄2 fem.*

600 - 6000

KSM-1120... KSM-3120...

C= L/h HCl 30%
V50=PVDF (Welding sleeve) Da50**

1200 - 12000

H= L/h water

Q= m3/h water

000=without auxiliary screwed fitting

K63=glue-in connection Da63 (PVC)

P25=PVC G 1 female

P40=PVC G 1 1⁄2 female

KSM-2060...

KSM-2120...

KSM-3200...

N= L/h NaOH 30%

2000 - 20000 KSM-1200...

P50=PVC G 2 female

KSM-2200...

R0=without contact

R1=1 contact

R2=2 contacts

KSM-1300... KSM-3300...

A= L/h NaOH 50%
T50=malleable cast iron G 2 female*

3000 - 30000

KSM-1600... -

C= L/h HCl 30%
V63=PVDF (Welding sleeve) Da63**

8000 - 60000

H= L/h water 000=without auxiliary screwed fitting

K75=glue-in connection Da75 (PVC)

KSM-2300...

KSM-2600...

R0=without contact

Contact not for
KSM-16... and
KSM-26..

3 - 46

NaOH 
30%
[L/h]

10 - 270

40 - 600

100 - 1400

200 - 2000

400 - 4600

800 - 8400

1400 - 15000

2000 - 20000

-

0.5 -7

NaOH
50%
[L/h]

2.5 - 70

6 - 220

20 - 600

50 - 1200

200 - 3400

300 - 5600

500 - 11000

1000 - 14000

-

20 - 130

HCl*
30-33%

[L/h]

60 - 460

120 - 900

200 - 1900

300 - 2700

800 - 5600

1200 - 10000

2000 - 18000

3000 - 25000

-

Standard Special scale

S= L/s water

N= L/h NaOH 30%

M= L/min water

S= L/s water

Q= m3/h water

M= L/min water

N= L/h NaOH 30%

A= L/h NaOH 50%

S= L/s water

N= L/h NaOH 30%

A= L/h NaOH 50%

C= L/h HCl 30%

P50=PVC G 2 female

T65=malleable cast iron G 2 1⁄2 fem.*

V75=PVDF (Welding sleeve) Da75**

P40=PVC G 1 1⁄2 female

R1=1 contact

R2=2 contacts

Medium liquids

The following scales are available for liquids

Order Details (Example: KSM-1005H K32 R1)

* for KSM-2... and KSM-3... only

*for KSM-1... and KSM-2... only 

**for KSM-3... only 
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Model

0.8 - 5 1.4 - 9 1.6 - 10 2 - 12

m3
N/h

(0 bar rel)
m3

N/h
(1 bar rel)

m3
N/h

(2 bar rel)
m3

N/h
(3 bar rel)

m3
N/h

(4 bar rel)

KSM-..001 2 - 13

m3
N/h

(5 bar rel)
m3

N/h
(6 bar rel)

m3
N/h

(8 bar rel)

2 - 18 4 - 30 5 - 35 5 - 40KSM-..005 6 - 43

4 - 34 8 - 60 8 - 70 10 - 74KSM-..010 10 - 84

10 - 70 14 - 120 15 - 130 20 - 150KSM-..020 20 - 160

10 - 90 20 - 160 20 - 190 25 - 210KSM-..030 25 - 230

40 - 380 40 - 400KSM-..060 50 - 48022 - 190

45 - 370 100 - 900100 - 76080 - 660KSM-..120

60 - 580 150 - 1500120 - 1200100 - 1060KSM-..200

200 - 1500 200 - 1700KSM-..300 250 - 2100100 - 860

50 - 450

100 - 840

150 - 1300

250 - 1900

1.2 - 7

3 - 25

6 - 50

12 - 90

15 - 130

30 - 260

60 - 520

90 - 800

140 - 1200

2 - 14

6 - 45

10 - 90

20 - 170

30 - 250

75 - 500

100 - 1000

150 - 1500

300 - 2200

2.5 - 14

7 - 50

12 - 96

20 - 190

30 - 260

70 - 550

120 - 1000

200 - 1700

300 - 2400

2.5 - 15

6 - 52

12 - 100

20 - 200

30 - 280

75 - 550

140 - 1100

200 - 1800

300 - 2500

m3
N/h

(7 bar rel)

Meas. range
air m3

N/h
(0 bar rel.)

KSM-1001...

0=0 bar rel.

000=without auxiliary screwed fitting*

Order no.
Trogamide

Order no.
PSU

Scale
Range see

Table

Option 
screwed fitting

0.8 - 5

KSM-1005...

1= 1 bar rel.

K32=glue-in connection Da32 (PVC)*

2 - 18

KSM-1010...

2= 2 bar rel.

P15=PVC G 1⁄2 female*

4 - 34

3=3 bar rel.

P20=PVC G 1⁄4 female*

P25=PVC G 1 female*

KSM-1020...

4=4 bar rel.

10 - 70

KSM-1030...

5=5 bar rel.

10 - 90

6=6 bar rel.

T25= malleable cast iron G 1 fem.*

000=without auxiliary screwed fitting*

K50=glue-in connection Da50 (PVC)*

P25=PVC G 1 female*

KSM-2001...

KSM-2005...

KSM-2010...

KSM-2020...

KSM-2030...

KSM-3001...

Order no.
PVDF

KSM-3005...

KSM-3010...

KSM-3020...

KSM-3030...

7=7 bar rel.

P32=PVC G 1 1⁄4 female*

R0= without contact

Option
contact

R1= 1 contact

R2= 2 contacts

R0=without contact

R1=1 contact

R2=2 contacts
P40=PVC G 1 1⁄2 female*

T40=malleable cast iron G 1 1⁄2 fem.*

KSM-1060... KSM-3060...

8=8 bar rel.

000=without auxiliary screwed fitting*

22 - 190

KSM-1120... KSM-3120...

K63=glue-in connection Da63 (PVC)*

45 - 370

P25=PVC G 1 female*

P40=PVC G 1 1⁄2 female*

P50=PVC G 2 female*

T50=malleable cast iron G 2 fem.*

KSM-2060...

KSM-2120...

KSM-3200...60 - 580 KSM-1200...

000=without auxiliary screwed fitting*

KSM-2200...

R0=without contact

R1=1 contact

R2=2 contacts

R0=without contact

KSM-1300... KSM-3300...

K75=glue-in connection Da75 (PVC)*

P40=PVC G 1 1⁄2 female*

P50=PVC G 2 female*

T65=malleable cast iron G 2 1⁄2 fem.*

V75=PVDF (Welding sleeve) Da75**KSM-2300...

R1=1 contact

R2=2 contacts

Order Details (Example: KSM-1010 2 P15 R0)

Medium air

The following scales are available for air

*for KSM-1... and KSM-2... only 

**for KSM-3... only 

V32=PVDF (Welding sleeve) Da32**

F25=PVC flange DN 25

F40=PVC flange DN 40

F50=PVC flange DN 50

F65=PVC flange DN 65

V50=PVDF (Welding sleeve) Da50**

V63=PVDF (Welding sleeve) Da63**

100 - 860
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2.1.10. RS Components Visual Flow Indicator 

Model 192-244 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 473 of 879



Issued / Herausgegeben / Publicado /  Publicatto 09/00 V9682

A

B

C

100,0

10,0

1,0

0,10 1,00 10,00
0,1
0,1

Figures / Abbildung / Figura

Flow/No Flow Indicator, Multirange

Mehrbereich-Strömungsanzeiger

Indicador de flujo/sin flujo, multirrango

Indicatore di flusso/non flusso, Multigamma

Instruction Leaflet
Bedienungsanleitung

Hojas de instrucciones
Foglio d’instruzioni

Sight flow indicator 
A. Flow vs pressure drop
B. Flow rate of water l/min
C. Pressure drop - bar

No jet

6mm jet

4mm jet

2.5mm jet

1.5mm jet

Strömungsanzeiger mit Sichtfenster
A. Durchfluß gegen Druckabfall
B. Durchfluß von Wasser (l/min)
C. Druckabfall (bar)

Ohne Düse

6mm Düse

4mm Düse

2,5mm Düse

1,5mm Düse

Indicador visual de flujo 
A. Flujo frente a caída de presión
B. Caudal de agua, l/min.
C. Caída de presión - bar

Sin boquilla

Boquilla de 6 mm

Boquilla de 4 mm 

Boquilla de 2,5 mm 

Boquilla de 1,5 mm 

Indicatore di flusso visivo
A. Rapporto tra flusso e caduta di pressione
B. Portata dell’acqua l/min
C. Caduta di pressione - bar

Nessun getto

Getto 6mm

Getto 4mm

Getto 2,5mm

Getto1,5mm

1
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50,0mm

50,0mm45,0mm

V9682

A. Changeable fittings 
1⁄2˝ BSP shown

B. Options
C. 1⁄4˝ BSP Female
D. 3⁄4˝ BSP Female
E. Extra flow ranges are possible

by inserting a ranging jet
under the pipe adaptor

Flow range Orifice Dia.
3 to 30 l/min No jet
1.5 to 15 l/min 6mm
0.6 to 6 l/min 4mm
0.25 to 2.5 l/min 2.5mm
0.1 to 1 l/min 1.5mm

A. Austauschbare Anschlüsse 
1⁄2˝ BSP hier

B. Optionen
C. 1⁄4˝ BSP Innengewinde
D. 3⁄4˝ BSP Innengewinde
E. Weitere Durchflußbereiche

sind möglich, indem eine
Bereichsdüse unter dem
Rohradapter eingesetzt wird.

Durchfluß- Öffnungs-
bereich durchmesser
3 bis 30 l/min Ohne Düse
1,5 bis 15 l/min 6mm
0,6 bis 6 l/min 4mm
0,25 bis 2,5 l/min 2,5mm
0,1 bis 1 l/min 1,5mm

A. Mostrado con conexiones
intercambiables BSP de 1⁄2˝

B. Opciones
C. Hembra BSP de 1⁄4˝
D. Hembra BSP de 3⁄4˝
E. Son posibles rangos de flujo

adicionales insertando una
boquilla de rango bajo el
adaptador del tubo

Caudal Diámetro
del orificio

3 a 30 l/min. Sin boquilla
1,5 a 15 l/min. 6 mm
0,6 a 6 l/min. 4 mm
0,25 a 2,5 l/min. 2,5 mm
0,1 a 1 l/min. 1,5 mm

A. Raccordi cambiabili 1⁄2˝ BSP
illustrato

B. Opzioni
C. 1⁄4˝ BSP femmina
D. 3⁄4˝ BSP femmina
E. Sono possibili ulteriori gamme

di flusso inserendo un getto
corrispondente sotto
l’adattatore del tubo

Gamma di Diam. 
flusso orifizion
Da 3 a 30 l/min Nessun getto
Da 1,5 a 15 l/min 6mm
Da 0,6 a 6 l/min 4mm
Da 0,25 a 2,5 l/min 2,5mm
Da 0,1 a 1 l/min 1,5mm

2

192-244

General
This sight flow indicator has been designed for use with a range of
different liquids up to a maximum temperature of 100°C.  Intended for
sight flow indication only (flow/no flow indication), the unit is supplied
in modular format enabling the same body to be used irrespective of
flow range or pipe connection.  The body (RS stock no. 192-244) is
supplied complete with four flow range jets enabling the unit to be used
over five different flow ranges.  Three sizes of pipe fitting (1/4", 1/2",
3/4" BSP female) are available for use with the body.

Installation
Before installation, check the free running of the indicator by  blowing
through it - DO NOT USE AN AIRLINE.  Confirm flow range required
and select ranging jet (supplied with flow indicator body) if necessary.
Confirm correct size of pipe fittings required.  Where applicable, insert
range jet into flow body under inlet pipe fitting.  Insert pipe fitting into
flow body ensuring correct seating of 'O' ring seal (and range jet if
fitted).  Insert locating pin (supplied with flow indicator body).

Considerations
All pumps cause pulsations in the fluid, centrifugal pumps have
probably the lowest disturbance, and reciprocating pumps are largest.
With a centrifugal pump, the pulsations reduce after a fairly short pipe
run so if the flow sensor is positioned as far from the pump as possible,
the effects will be minimised.  With reciprocating pumps more positive
isolation is desirable and a pulse damper or accumulator is probably
required.
Viscosity effects: all turbine transducers are effected by viscosity and
where possible the viscosity (temperature) of the liquid should be kept
fairly constant.  Viscous drag causes the turbine to be slowed down
quicker at the lower flows, as viscosity increases so does the threshold
to operation.
All flow sensors should only be installed with the following in mind:
bends, valves, flow regulators, tee junctions and other fittings which
cause the flow to travel faster at one side of the pipe relative to the
other.  This asymmetry in the flow can seriously affect the
performance, and the disturbance should be as far removed from the
sensor as possible and if at all practical, put after the flow sensor.  In
all cases, an 80 mesh filter should be fitted upstream of the flow
sensor.

RS Stock No.
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Technical specification
Material:-
Body/connections ________________________________316 St. St.
Viewing windows ______________________________Polysulphone
Max. working pressure ________________________________10 bar
Max. working temperature______________________________100°C
Pressure drop __________________700 mbar at full flow - see graph
Flow range:-
No jet __________________________________________3-30 l/min
Dia. 6mm orifice jet ______________________________1.5-15 l/min
Dia. 4mm orifice jet________________________________0.6-6 l/min
Dia. 2.5mm orifice jet____________________________0.25-2.5 l/min
Dia. 1.5mm orifice jet ____________________________0.1-1.0 l/min
Connections
1⁄4" BSP female ____________________RS stock no. 192-250 (pair)
1/2" BSP female ____________________RS stock no. 192-266 (pair)
3/4" BSP female ____________________RS stock no. 192-272 (pair)

RS Components shall not be liable for any liability or loss of any nature (howsoever
caused and whether or not due to RS Components’ negligence) which may result
from the use of any information provided in RS technical literature.

192-244

Allgemeines
Dieser Strömungsanzeiger mit Sichtfenster ist ausgelegt für eine Reihe
unterschiedlicher Flüssigkeiten und arbeitet bis zu einer
Höchsttemperatur von 100°C. Das Gerät ist nur für die visuelle Anzeige
des Durchflusses (Durchfluß/kein Durchfluß) vorgesehen und wird in
modularer Bauweise geliefert, so daß das gleiche Gehäuse
unabhängig vom Durchflußbereich oder dem Leitungsanschluß
verwendet werden kann. Das Gehäuse (RS Best-Nr. 192-244) kommt
komplett mit vier Düsen für unterschiedliche Durchflußbereiche, so daß
sich das Gerät für fünf verschiedene Durchflußbereiche einsetzen läßt.
Zur Verwendung mit dem Gehäuse stehen Anschlußstücke in drei
unterschiedlichen Größen zur Verfügung (1/4", 1/2", 3/4" BSP-
Innengewinde).

Installation
Überzeugen Sie sich vor der Installation mittels Durchblasen, daß die
Anzeigevorrichtung frei beweglich ist - VERWENDEN SIE
KEINESFALLS DRUCKLUFT . Überprüfen Sie den gewünschten
Durchflußbereich, und wählen Sie - falls erforderlich - die
entsprechende Bereichsdüse (sie wird zusammen mit dem Gehäuse
des Strömungsanzeigers ausgeliefert). Überprüfen Sie die Größe des
vorhandenen Leitungsanschlusses. Falls erforderlich, müssen Sie die
entsprechende Bereichsdüse unter der Einlaßanschluß im Gehäuse
des Stömungsanzeigers einsetzen. Setzen Sie das Anschlußstück in
das Gehäuse des Strömungsanzeigers ein, und prüfen Sie, ob der
abdichtende O-Ring (und ggf. die Bereichsdüse) korrekt sitzt. Setzen
Sie den Positionierstift ein (er wird zusammen mit dem Gehäuse des
Strömungsanzeigers geliefert).

Zu berücksichtigende Faktoren
Alle Pumpen rufen in der Flüssigkeit eine Pulsation hervor, dabei
verursachen Zentrifugalpumpen vermutlich die geringsten Störungen,
Kolbenpumpen dagegen vermutlich die größten. Bei
Zentrifugalpumpen klingt die Pulsation nach einer ziemlich kurzen
Leitungsstrecke wieder ab, so daß dieser Effekt minimiert wird, wenn
der Strömungssensor im größtmöglichen Abstand zur Pumpe
eingebaut ist. Bei Kolbenpumpen ist eine deutlichere Trennung von der
Pumpe wünschenswert, so daß vermutlich ein Pulsationsdämpfer oder
Speicher eingesetzt werden muß.

Auswirkungen der Viskosität: Alle nach dem Turbinenprinzip
arbeitenden Meßumformer werden durch die Viskosität der gepumpten
Flüssigkeit beeinflußt - daher sollte die Viskosität (Temperatur) der
Flüssigkeit verhältnismäßig konstant gehalten werden. Die
Flüssigkeitsreibung bremst die Turbine bei geringeren
Durchflußmengen schneller ab - bei zunehmender Viskosität erhöht
sich somit auch der Schwellwert für den Betrieb.
Strömungssensoren sollten grundsätzlich unter Berücksichtigung der
folgenden Faktoren installiert werden: Bögen, Ventile, Mengenregler, T-
Stücke und andere Armaturen führen zu einem schnelleren Strömen
der Flüssigkeit auf einer Seite der Leitung relativ zur anderen. Die
Asymmetrie in der strömenden Flüssigkeit kann die Leistung erheblich
beeinflussen, und die Störungsursache sollte - sofern praktisch möglich
- den größtmöglichen Abstand zum Strömungssensor haben und ihm
auf jeden Fall nachgeschaltet sein. Grundsätzlich ist ein 80er Siebfilter
vor dem Strömungssensor vorzusehen.

Technische Daten
Werkstoff:-
Gehäuse/Anschlüsse ____________________Stahl der Güte St. 316
Sichtfenster __________________________________Polysulphone
Max. Betriebsdruck __________________________________10 bar
Max. Betriebstemperatur ______________________________100°C
Druckabfall________700mbar bei vollem Durchfluß - siehe Diagramm
Durchflußbereich:-
Ohne Düse ______________________________________3-30 l/min
Düse mit 6mm Öffnungsdurchmesser ________________1,5-15 l/min
Düse mit 4mm Öffnungsdurchmesser ________________0,6-6 l/min
Düse mit 2,5mm Öffnungsdurchmesser ____________0,25-2,5 l/min
Düse mit 1,5mm Öffnungsdurchmesser ______________0,1-1,0 l/min
Anschlüsse
1/4" BSP-Innengewinde ______________RS Best-Nr. 192-250 (Paar)
1/2" BSP-Innengewinde ______________RS Best-Nr. 192-266 (Paar)
3/4" BSP-Innengewinde ______________RS Best-Nr. 192-272 (Paar)

RS Components haftet nicht für Verbindlichkeiten oder Schäden jedweder Art (ob auf
Fahrlässigkeit von RS Components zurückzuführen oder nicht), die sich aus der
Nutzung irgendwelcher der in den technischen Veröffentlichungen von RS
enthaltenen Informationen ergeben.

192-244

Generalidades
Este indicador visual del flujo se ha diseñado para utilizarlo con
distintos líquidos, hasta una temperatura máxima de 100°C. Diseñada
solamente para la indicación visual del flujo (indicación de flujo/sin
flujo), la unidad se suministra en formato modular, que permite utilizar
el mismo cuerpo con independencia del caudal o la conexión de los
tubos. El cuerpo (Código RS 192-244) se suministra completo con
cuatro boquillas de gama de flujo que permiten utilizarla en cinco
gamas de caudal distintas. También se dispone de tres tamaños de
conexión de tubo (BSP hembra de 1/4", 1/2" y 3/4") adaptables al
cuerpo.

Instalación
Antes de la instalación, compruebe que el indicador funciona sin
impedimento soplando a través del mismo –NO UTILICE UNA LÍNEA
NEUMÁTICA -. Confirme el rango de caudales preciso y seleccione la
boquilla de rango (que acompaña al cuerpo del indicador de flujo) si es
necesaria. Confirme que las conexiones de tubo necesarias son del
tamaño correcto. Si es necesario, inserte la boquilla de rango en el
cuerpo, bajo la conexión de tubo de entrada. Inserte la conexión de
tubo en el cuerpo comprobando que la junta tórica (y la boquilla de
rango si se ha colocado) se asienta correctamente. Inserte el pasador
de posicionamiento (que acompaña al cuerpo del indicador de flujo).

Código RS.

RS Best-Nr.

V9682
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Consideraciones
Todas las bombas provocan pulsaciones en el fluido. En principio las
bombas centrífugas son las que provocan menos perturbaciones,
mientras que las de movimiento alternativo son las que provocan más.
Con una bomba centrífuga, las pulsaciones se reducen tras un corto
recorrido por la tubería, de forma que si se coloca el sensor de flujo lo
más lejos posible de la bomba los efectos se reducirán al mínimo. Con
bombas alternativas es deseable un aislamiento más activo y
probablemente será necesario un atenuador de pulsaciones o un
acumulador.
Efectos de la viscosidad: todos los transductores de turbina se ven
afectados por la viscosidad y, cuando sea posible, debe procurarse
que la viscosidad (temperatura) del líquido se mantenga constante. El
arrastre viscoso provoca que la turbina se frene con flujos reducidos y
a medida que aumenta la viscosidad también lo hace el umbral para
empezar a funcionar.
Todos los sensores de flujo deberían instalarse sólo si se tiene en
cuenta que curvas, válvulas, reguladores de flujo, conexiones en T y
otros dispositivos provocarán que el flujo sea más rápido en un lado
del tubo que en el otro. Esta asimetría del flujo puede afectar
considerablemente las prestaciones y la perturbación debe suprimirse
en lo posible del sensor y, si resulta factible, colocarla aguas abajo del
sensor de flujo. En cualquier caso, aguas arriba del sensor de flujo
debe colocarse un filtro de malla 80.

Características técnicas
Material: -
Cuerpo/conexiones ________________________________Acero 316
Mirillas ________________________________________Polisulfona
Presión de trabajo máxima ____________________________10 bar
Temperatura de trabajo máxima ________________________100°C
Caída de presión ______700 mbar a pleno flujo – consultar el gráfico
Gama de caudales:-
Si boquilla ______________________________________3-30 l/min.
Boquilla con orificio de diámetro 6 mm ______________1,5-15 l/min.
Boquilla con orificio de diámetro 4 mm ______________0,6-6 l/min.
Boquilla con orificio de diámetro 2,5 mm __________0,25-2,5 l/min.
Boquilla con orificio de diámetro 1,5 mm ____________0,1-1,0 l/min.
Conexiones
BSP hembra de 1⁄4" __________________código RS 192-250 (par)
BSP hembra de 1/2" __________________código RS 192-266 (par)
BSP hembra de 3/4" __________________código RS 192-272 (par)

RS Components no será responsable de ningún daño o responsabilidad de cualquier
naturaleza (cualquiera que fuese su causa y tanto si hubiese mediado negligencia de
RS Componentscomo si no) que pudiese derivar del uso de cualquier información
incluida en la documentación técnica de RS.

192-244

Generalità
Questo indicatore di flusso visivo è stato concepito per essere utilizzato
con una vasta gamma di liquidi diversi ad una temperatura massima di
100°C. Concepita unicamente per una indicazione visiva del flusso
(indicazione di flusso/non flusso), l'unità viene fornita in formato
modulare che consente di utilizzare lo stesso corpo indipendentemente
dalla gamma di portata o dall'attacco del tubo. Il corpo (codice RS 192-
244) è dotato di quattro getti per le gamme di flusso che consentono di
utilizzare l'unità su oltre cinque diverse gamme di flusso.  Sono
disponibili tre misure del raccordo del tubo (1/4", 1/2", 3/4" BSP
femmina) da utilizzarsi con il corpo.

Installazione
Prima dell'installazione, controllare il libero scorrimento nell'indicatore
soffiando al suo interno - NON UTILIZZARE UNA LINEA DELL'ARIA .
Verificare la gamma di flusso e selezionare il getto corrispondente alla
gamma (fornito con il corpo dell'indicatore di flusso), se necessario.
Verificare la misura corretta dei raccordi del tubo richiesti. Ove
applicabile, inserire il getto della gamma nel corpo del flusso sotto al
raccordo del tubo di ingresso. Inserire il raccordo del tubo nel corpo del
flusso accertandosi del corretto posizionamento della tenuta O-ring (e
del getto della gamma se presente). Inserire il perno di riferimento
(fornito con il corpo dell'indicatore di flusso).

Osservazioni
Tutte le pompe causano pulsazioni nel fluido, le pompe centrifughe
presentano probabilmente i disturbi minori mentre quelle alternative i
maggiori. Con una pompa centrifuga, le pulsazioni si riducono dopo un
tratto di tubo abbastanza breve, così se il sensore di flusso è
posizionato il più lontano possibile dalla pompa, gli effetti risulteranno
minimizzati. Con le pompe alternative, è opportuno un maggiore
isolamento e probabilmente è necessario uno smorzatore o un
accumulatore di impulsi.
Effetti della viscosità: tutti i trasduttori di turbina sono interessati dalla
viscosità e, laddove possibile, la viscosità (temperatura) del liquido
dovrà essere mantenuta piuttosto costante. La resistenza viscosa
determina un rallentamento della turbina che è più evidente con flussi
più bassi, con l'aumentare della viscosità aumenta anche la soglia di
funzionamento.
Tutti i sensori di flusso dovranno essere installati tenendo bene
presente quanto segue: gomiti, valvole, regolatori di flusso, giunzioni a
T e altri raccordi che fanno scorrere il flusso più velocemente su un lato
del tubo rispetto all'altro. Questa asimmetria nel flusso può incidere
seriamente sulle prestazioni e i disturbi dovranno trovarsi il più lontano
possibile dal sensore e, se questo non è assolutamente fattibile,
collocati dopo il sensore di flusso. In ogni caso, a monte del sensore di
flusso si dovrà installare un filtro a 80 maglie.

Specifiche tecniche
Materiale:-
Corpo/collegamenti____________________Acciaio inossidabile 316
Vetri spia ______________________________________Polisolfone
Pressione di esercizio max. __________________________10 bar
Temperatura operativa max. __________________________100°C
Caduta di pressione______700 mbar a pieno flusso - vedere grafico
Gamma di flusso:-
Nessun getto ____________________________________3-30 l/min
Getto orifizio diam. 6 mm ________________________1,5-15 l/min
Getto orifizio diam. 4 mm__________________________0,6-6 l/min
Getto orifizio diam. 2,5 mm______________________0,25-2,5 l/min
Getto orifizio diam. 1,5 mm ______________________0,1-1,0 l/min
Collegamenti
1/4" BSP femmina ________________Codice RS 192-250 (coppia)
1/2" BSP femmina ________________Codice RS 192-266 (coppia)
3/4" BSP femmina ________________Codice RS 192-272 (coppia)

La RS Components non si assume alcuna responsabilità in merito a perdite di
qualsiasi natura (di qualunque causa e indipendentemente dal fatto che siano dovute
alla negligenza della RS Components), che possono risultare dall’uso delle
informazioni fornite nella documentazione tecnica.

RS Codici.
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2.1.11. Maric Flow control Valve 
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AUSTRALIA

Maric Flow Control Australia Catalogue

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 479 of 879



Ever since water has been piped, there has been a need for an accurate and 

inexpensive method of controlling flow rate. 

The Maric Flow Control Valve has been developed to provide a constant 

pre-set flow rate irrespective of pressure fluctuations over a wide range. 

Valves are available in a range of body and elastomer materials and consist of;

• A body manufactured to rigid engineering standards, 

• A precision machined recess for the control rubber, and

• A pressure sensitive control rubber meticulously compounded to pass 

exacting flow tests. 

Maric Flow Control Valve boasts automatic, maintenance free and self cleaning 

operation and has proven itself in industry to be the practical solution to installations 

requiring a maintenance free, accurate constant flow rate.

AUSTRALIA

Introduction
Maric, our products

Maric Flow Control Australia are the manufacturers & suppliers of Maric Flow Control Valves which 
provide a fixed constant flow rate irrespective of pressure differential across the valve over a wide range.

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
Standards Australia
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AUSTRALIA

Maric, our company

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
Standards Australia

Thank you for perusing our flow control valve catalogue.

Maric Flow Control Australia is a South Australian owned engineering firm, which was established forty years
ago.  We are situated in the picturesque Adelaide hills, and our core business is the manufacture the highly
regarded Maric Flow Control Valves. 

We manufacture all valve components in-house, including the compounding and production of the integral
"Precision" flow control rubbers to extremely exacting tolerances.  

Committed to constant product improvement, we have in place the WaterMark quality assurance system
which is based in ISO9002, and we utilize the most up to date CNC machinery for efficient, precise and 
consistent valve production. 

With rapid growth in recent years, we now export approximately 40% of all production to a number of 
overseas distributors, and we remain committed to supplying all areas of Industry, Water and Environmental
Services, Agriculture and Construction with quality valves to solve all their constant flow requirements.

We thank you again for considering our products, and look forward to a mutually rewarding relationship.

Yours Sincerely
Grant Schroeder
Managing Director
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AUSTRALIA

Screwed valves
Brass and Chrome

PVC

303 Stainless Steel

316 Stainless Steel

Flow Control/Check Valves - 15mm

Flow Control/Check Valves - 25mm

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
Standards Australia
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Materials Body “DR” Brass to AS1562 alloy 352 (plus chrome plating if applicable)

Control rubber Nitrate butadiene, potable water approved to AS4020

Threads BSPF parallel fastening to AS1722.2 class B
Chrome plated valves are available in most 15, 20 & 25mm body sizes

Dimensions

Non-Standard Specifications - NPT threads, Higher flow rates, Kwyflo (quiet) valves, EPDM or Viton control rubbers,
Higher or Lower pressure ranges, or Higher temperature ranges, may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications

Body Sizes Configurations Flow Rate Availability
First letter specifies inlet

1/4 inch F&F from 0.4 to 9 l/m

10mm F&F from 0.4 to 9 l/m

15mm F&F, M&F, F&M from 0.4 to 23 l/m

20mm F&F, M&F, F&M from 0.4 to 54 l/m

25mm F&F, M&F, F&M from 0.4 to 114 l/m

32mm F&F from 15 to 233 l/m

40mm F&F from 15 to 233 l/m

50mm F&F from 15 to 342 l/m

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 /

3.2 / 3.5 / 4.0 / 4.5 / 5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 

25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 / 66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 /

180 / 199 / 216 / 233 / ... etc. up to 342 l/m

Specifying valves  – When ordering these valves, please be sure to specify;

•  Body size  •  Thread configuration  •  Body material

•  Pressure differential range - if other than Precision  •  Flow Rate

Pressure Differential Range 140 – 1000 KPA  

Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC 

Brass & Chrome Screwed valves

Nominal size 1/4” 10 15 20 25 32 40 50
A/F Dimension “A” 18.0 22.0 25.4 31.8 40.0 50.8 57.0 70.0
FF Body Length “B” 30.8 32.5 41.2 48.6 59.3 66.8 66.8 75.4
MF Body Length “C” - 16.7 25.6 31.4 39.8 - - -
FM Body Length “D” 16.8 - 23.4 29.9 36.8 - - -

F&F

M&F

F&M

C

D

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

B

A

} = Standard PRECISION Performance

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA
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Materials Body UPVC compliant with AS4020 drinking water requirements
Control rubber Nitrile - drinking water approved to AS4020

Threads BSPF parallel fastening to AS1722.2 class B

Dimensions

Non-Standard Specifications - Higher flow rates, Kwyflo (quiet) valves, EPDM or Viton control rubbers, or lower 
pressure ranges, may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications

Body Sizes Configurations Flow Rate Availability

1/4 inch F&F from 0.4 to 9 l/m

10mm F&F from 0.4 to 9 l/m

15mm F&F from 0.4 to 23 l/m

20mm F&F from 0.4 to 54 l/m

25mm F&F from 0.4 to 114 l/m

32mm F&F from 15 to 233 l/m

40mm F&F from 15 to 233 l/m

50mm F&F from 15 to 342 l/m

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 /

3.2 / 3.5 / 4.0 / 4.5 / 5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 

25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 / 66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 /

180 / 199 / 216 / 233 / ... etc. up to 342 l/m

Specifying valves  – When ordering these valves, please be sure to specify;

•  Body size  •  Thread configuration  •  Body material

•  Pressure differential range - if other than Precision  •  Flow Rate

Pressure Differential Range 140 – 1000 KPA  

Flow Rate Accuracy + / - 10%

Temperature Range 0 – 50OC  continuous

PVC Screwed valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

} = Standard PRECISION Performance

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

B

A

F&F only

Nominal size 1/4” 10 15 20 25 32 40 50
A/F Dimension “A” 24.0 25.0 32.0 40.0 46.0 56.0 71.0 86.0
FF Body Length “B” 30.8 32.5 41.2 48.6 59.3 74.8 74.8 84.0
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Materials Body 303 Stainless Steel to ASTM A276/484
Control rubber Nitrate butadiene, potable water approved to AS4020

Threads BSPF parallel fastening to AS1722.2 class B

Dimensions

Non-Standard Specifications - NPT threads, Higher flow rates, EPDM or Viton control rubbers, Higher or 
lower pressure ranges, or higher temperature ranges, may be availble  in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications

Body Sizes Configurations Flow Rate Availability
First letter specifies inlet

15mm F&F, M&F, F&M from 0.4 to 23 l/m

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 /

3.2 / 3.5 / 4.0 / 4.5 / 5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 

Specifying valves  – When ordering these valves, please be sure to specify;

•  Body size  •  Thread configuration  •  Body material

•  Pressure differential range - if other than Precision  •  Flow Rate

Pressure Differential Range 140 – 1000 KPA  

Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC  continuous

303 Stainless Steel Screwed valves

F&F

M&F

F&M

C

D

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

B

A

} = Standard PRECISION Performance

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Nominal size 15
A/F Dimension “A” 25.4
FF Body Length “B” 41.2
MF Body Length “C” 25.6
FM Body Length “D” 23.4
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Materials Body 316 Stainless Steel to ASTM A276/484
Control rubber Nitrate butadiene, potable water approved to AS4020

Threads BSPF parallel fastening to AS1722.2 class B

Dimensions

Non-Standard Specifications - NPT threads, Higher flow rates, EPDM or Viton control rubbers, Higher or 
lower pressure ranges, or higher temperature ranges, may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications

Body Sizes Configurations Flow Rate Availability
First letter specifies inlet

1/4 inch F&F, F&M from 0.4 to 9 l/m

10mm F&F, M&F from 0.4 to 9 l/m

15mm F&F, M&F, F&M from 0.4 to 23 l/m

20mm F&F from 0.4 to 54 l/m

25mm F&F, M&F, F&M from 0.4 to 114 l/m

32mm F&F from 15 to 233 l/m

40mm F&F from 15 to 233 l/m

50mm F&F from 15 to 233 l/m

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 /

3.2 / 3.5 / 4.0 / 4.5 / 5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 

25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 / 66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 /

180 / 199 / 216 / 233 /

Specifying valves  – When ordering these valves, please be sure to specify;

•  Body size  •  Thread configuration  •  Body material

•  Pressure differential range - if other than Precision  •  Flow Rate

Pressure Differential Range 140 – 1000 KPA  

Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC  continuous

316 Stainless Steel Screwed valves

Nominal size 1/4” 10 15 20 25 32 40 50
A/F Dimension “A” 18.0 22.0 25.4 31.8 40.0 57.0 57.0 70.0
FF Body Length “B” 30.8 32.5 41.2 48.6 59.3 66.8 66.8 75.4
MF Body Length “C” - 16.7 25.6 31.4 39.8 - - -
FM Body Length “D” 27.1 - 23.4 29.9 36.8 - - -

F&F

M&F

F&M

C

D

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

B

A

} = Standard PRECISION Performance

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA
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Non-Standard Specifications
NPT threads may also be available in these valves. High pressure 2, EPDM (E7) 170 - 2000 kPa are available, made to order.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications
Body size 15mm (1/2” BSPF) parallel fastening to AS1722.2 class B

Thread configuration F&M – first letter specifies inlet

Body material 303 Stainless Steel to ASTM A276/484

Control rubber material EPDM 

Pressure differential range EP = 140 – 1500 kPa   or   E7 = 170 – 2000 kPa

Flow rate accuracy +/- 20%

Temperature range 0 – 100 degrees Celsius

Check valve operation Closed when reverse 70 kPa exists

Flow rates available .4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 /
(litres per minute) 2.8 / 3.2 / 3.5 / 4.0 / 4.5 / 5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 /

APPLICATION 
Mining Industry/Gland Water.  For reliable and accurate control of gland-water flow rate, with back-flow prevention.
Refer to “Glandwater Flow Control” document in Additional Information section of this catalogue for correct use of 
Maric Valves in Glandwater Systems.

GENERAL
The Maric “Flow Control / Check Valves” provide a constant flow rate 
through the valve irrespective of pressure or pressure fluctuations across 
the valve within the specifications below.    In addition to this they also offer;

- Reliable Back-Flow prevention function
- High Temperature Handling
- High Pressure Handling and a
- Corrosion and scale resistant assembly

Flow Control/Check Valves – 15mm

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Inlet view Profile view 

Specifying valves  – When ordering these valves, please be sure to specify;

Body Size Configuration Body Material Control Rubber Check Flow Rate

Options: 15mm F&M (only) 303 s/steel EP or E7 H 0.4 to 18 lpm

Example description: 15 FM S EP H 9

Example part No.: 15FMSEPH9

29.4mm

25.6mm

C
H

E
C

K

M
AR

IC
AUSTRALIA

PRESSURE Pressure Drop ( P.D. ) across valve in kPa

FLOW

Expressed as a
percentage of 
full rated flow

Performance Curve Options – Maric, No 15 Flow Control/Check Valve
EP =  140 - 1500 kPa,     High Pressure 2  (E7) =  170 - 2000 kPa

EP 
High Pressure 2  (E7) 
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Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

Inlet view Profile view 

Non-Standard Specifications
NPT threads, EPDM control rubbers, High Pressure 1 and High Pressure 2 types are available in these valves.
Refer to Non-Standard Specification Availability data for options.

PRODUCT DATA – Standard specifications
Body size 25mm (1” BSPF) parallel fastening to AS1722.2 class B

Thread configuration F&M – first letter specifies inlet

Body material 316 Stainless Steel to ASTM A276/484

Control rubber material Nitrile 

Pressure differential range 140 – 1000 kPa

Flow rate accuracy +/- 10%

Temperature range 0 – 60 degrees Celsius

Check valve operation Closed when reverse 70 kPa exists

Flow rates available litres per minute
18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 / 66 / 

APPLICATION 
Mining Industry. / Gland Water.  For reliable and accurate gland-water flow limiting, with back-flow prevention.
Refer to “Glandwater Flow Control” document in Additional Information section of this catalogue for correct use of 
Maric Valves in Glandwater Systems.

GENERAL
The Maric “Flow Control / Check Valves” provide a 
constant flow rate through the valve irrespective of 
pressure or pressure fluctuations across 
the valve within the specifications below.    
In addition to this they also offer;

- Reliable Back-Flow prevention function
- High Temperature Handling
- High Pressure Handling and a
- Corrosion and scale resistant assembly

Flow Control/Check Valves – 25mm

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Specifying valves  – When ordering these valves, please be sure to specify;

Body Size Configuration Body Material Control Rubber Check Flow Rate

Options: 25mm F&M (only) 316 s/steel P, N6, etc H 18 to 66 lpm

Example description: 25 FM S P H 28

Example part No.: 25FMSPH28

53.9mm

37.5mm
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AUSTRALIA
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Insert valves
AUSTRALIA Wafer type valves

Brass

Gunmetal

PVC

316 Stainless Steel

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
Standards Australia
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Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

PRODUCT DATA – Standard specifications

Designed for mounting between table “D” pipe flanges.

Body Sizes flow rate standard no. of 
ranges avail. control rubbers

25mm  from 0.4 to 233 l/m 1
32mm from 0.4 to 233 l/m 1
40mm from 0.4 to 233 l/m 1
50mm  from 0.4 to 342 l/m 1 – 3

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 /
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 / up to 342 l/m

Pressure Differential Range 140 – 1000 KPA 
Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC  continuous

Materials Body “DR” Brass to AS1567 alloy 352
Control rubber Nitrile butadiene, potable water approved to AS4020
O’Rings Nitrile, potable water approved to AS4020

Flange specification Suits standard table “D” flanges to AS2129 
Standard Wafers are not full flange type   i.e. flange bolts locate 
wafer concentrically and remain visible when viewing assembly.

Wafer Dimensions

Non-Standard Specifications - Alternative flange specifications, Higher flow rates, Kwyflo (quiet)
valves, EPDM or Viton control rubbers, Higher or lower pressure ranges, or higher temperature ranges, may
be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

Brass Wafer type valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

Nominal size 25 32 40 50
Diameter “A” 71.0 75.0 86.0 98.0
Thickness “B” 22.0 22.0 22.0 22.0

B

A

} = Standard PRECISION Performance
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Maric Flow 
Control Valves
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PRODUCT DATA – Standard specifications

Designed for mounting between Table “D” pipe flanges.

Body Sizes flow rate standard no. of 
ranges avail. control rubbers

25mm   from 0.4 to 233 l/m 1
32mm  from 0.4 to 233 l/m 1
40mm  from 0.4 to 233 l/m 1
50mm    from 0.4 to 342 l/m 1 – 3
65mm   from 15 to 456 l/m 4
80mm   from 15 to 699 l/m 3
100mm   from 15 to 1279 l/m 6
150mm   from 25 to 2320 l/m 12
200mm   from 125 to 4427 l/m 19
250mm   from 25 to 6058 l/m 26
300mm   from 125 to 8854 l/m 38

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 /
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 / up to 8854 l/m

Pressure Differential Range 140 – 1000 KPA 
Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC  continuous

Materials Body LG2 or LG4 to BS1400 
Control rubber Nitrile butadiene, potable water approved to AS4020
O’Rings Nitrile, potable water approved to AS4020

Flange specification Suits standard table “D” flanges to AS2129 
Standard Wafers are not full flange type   i.e. flange bolts locate 
wafer concentrically and remain visible when viewing assembly.

Wafer Dimensions

Non-Standard Specifications - Alternative flange specifications, Higher flow rates, Kwyflo (quiet)
valves, EPDM or Viton control rubbers, Higher or lower pressure ranges, or higher temperature ranges, may
be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options

Gunmetal Wafer type valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

Nominal size 25 32 40 50 65 80 100 150 200 250 300
Diameter “A” 71.0 75.0 86.0 98.0 111.0 130.0 162.0 219.0 276.0 336.0 386.0
Thickness “B”Brass/Gunmetal 22.0 22.0 22.0 22.0 22.0 22.0 24.0 28.0 35.0 40.0 50.0

B

A

} = Standard PRECISION Performance

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 491 of 879



Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

PRODUCT DATA – Standard specifications

Designed for mounting between Table “D” pipe flanges.

Sizes and flow rate  standard no. of
ranges avail. control rubbers

25mm   from 0.4 to 233 l/m 1
32mm  from 0.4 to 233 l/m 1
40mm  from 0.4 to 233 l/m 1
50mm    from 0.4 to 342 l/m 1 – 3
65mm   from 15 to 456 l/m 4
80mm   from 15 to 699 l/m 3
100mm   from 15 to 1279 l/m 6
150mm   from 25 to 2320 l/m 12
200mm   from 125 to 4427 l/m 19
250mm   from 25 to 6058 l/m 26
300mm   from 125 to 8854 l/m 38

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 / 
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 / up to 8854 l/m

Pressure Differential Range 140 – 1000 KPA 
Flow Rate Accuracy + / - 10%

Temperature Range 0 – 50OC  continuous

Materials Body Grey UPVC, Special grade to suit potable water requirements to AS4020
Control rubber Nitrile butadiene, potable water approved to AS4020
O’Rings Nitrile, potable water approved to AS4020

Flange specification Suits standard table “D” flanges to AS2129 
Standard Wafers are not full flange type   i.e. flange bolts locate 
wafer concentrically and remain visible when viewing assembly.

Wafer Dimensions

Non-Standard Specifications - Alternative flange specifications, Higher flow rates, Kwyflo (quiet) valves,
EPDM or Viton control rubbers, Higher or lower pressure ranges, may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options

PVC Wafer type valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

Nominal size 25 32 40 50 65 80 100 150 200 250 300
Diameter “A” 71.0 75.0 86.0 98.0 111.0 130.0 162.0 219.0 276.0 336.0 386.0
Thickness “B” PVC 24.0 24.0 24.0 24.0 24.0 24.0 39.5 39.5 49.0 80.0 100.0

B

A

} = Standard PRECISION Performance
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PRODUCT DATA – Standard specifications

Designed for mounting between Table “D” pipe flanges.

Sizes and flow rate  standard no. of
ranges avail. control rubbers

25mm   from 0.4 to 233 l/m 1
32mm  from 0.4 to 233 l/m 1
40mm  from 0.4 to 233 l/m 1
50mm    from 0.4 to 342 l/m 1 – 3
65mm   from 15 to 456 l/m 4
80mm   from 15 to 699 l/m 3
100mm   from 15 to 1279 l/m 6
150mm   from 25 to 2320 l/m 12
200mm   from 125 to 4427 l/m 19
250mm   from 25 to 6058 l/m 26
300mm   from 125 to 8854 l/m 38

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 / 
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 / up to 8854 l/m

Pressure Differential Range 140 – 1000 KPA 
Flow Rate Accuracy + / - 10%

Temperature Range 0 – 60OC  continuous

Materials Body 316 stainless steel to ASTM A276/484
Control rubber Nitrile butadiene, potable water approved to AS4020
O’Rings Nitrile, potable water approved to AS4020

Flange specification Suits standard table “D” flanges to AS2129 
Standard Wafers are not full flange type   i.e. flange bolts locate 
wafer concentrically and remain visible when viewing assembly.

Wafer Dimensions

Non-Standard Specifications - Alternative flange specifications, Higher flow rates, Kwyflo (quiet) valves,
EPDM or Viton control rubbers, Higher or lower pressure ranges, may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options

316 Stainless Steel Wafer type valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

Nominal size 25 32 40 50 65 80 100 150 200 250 300
Diameter “A” 71.0 75.0 86.0 98.0 111.0 130.0 162.0 219.0 276.0 336.0 386.0
Thickness “B” Stainless Steel 22.0 22.0 22.0 22.0 22.0 22.0 24.0 24.0 28.0 32.0 40.0

B

A

} = Standard PRECISION Performance
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Insert type valves
Plain inserts - Brass and PVC

Special inserts for water meters and tails

AUSTRALIA

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
Standards Australia
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PRODUCT DATA – Standard specifications

Sizes and flow rate ranges available
1/4 inch from 0.4 to 9 l/m
15mm from 0.4 to 23 l/m
20mm from 8 to 54 l/m
25mm from 15 to 114 l/m
40mm from 125 to 233 l/m

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 / 
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 /

Pressure Differential Range 140 – 1000 KPA
Flow Rate Accuracy + / - 10%

Temperature Range 0 – 50OC  continuous

Materials Body Brass “DR” Brass to AS1567 - 352
PVC Grey UPVC, Special grade to suit potable water requirements to AS4020

Control rubber Nitrile butadiene, potable water approved to AS4020

Insert Dimensions

Non-Standard Specifications - Higher flow rates, Kwyflo (quiet) valves, EPDM or Viton control rubbers,
Higher or lower pressure ranges, or higher temperature ranges may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

Brass and PVC Insert type valves

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

B

A

Nominal size 6 15 20 25 40
Diameter “A” 12.45 18.40 26.70 37.85 50.40
Length “B” 8.0 11.1 15.1 17.5 22.4

} = Standard PRECISION Performance
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PRODUCT DATA – Standard specifications

Available flow rates litres/minute

.4 / .45 / .5 / .55 / .63 / .7 / .8 / .9 / 1.0 / 1.1 / 1.2 / 1.3 / 1.5 / 1.6 / 1.8 / 2.0 / 2.3 / 2.5 / 2.8 / 3.2 / 3.5 / 4.0 / 4.5 / 
5.0 / 5.5 / 6.3 / 7.0 / 8.0 / 9.0 / 10 / 11 / 12 / 13 / 15 / 16 / 18 / 20 / 23 / 25 / 28 / 32 / 36 / 41 / 45 / 49 / 54 / 59 /
66 / 73 / 82 / 91 / 102 / 114 / 125 / 138 / 150 / 162 / 180 / 199 / 216 / 233 /

Pressure Differential Range 140 – 1000 KPA
Flow Rate Accuracy + / - 10%

Temperature Range

Materials Body Brass “DR” Brass to AS1567 - 352
PVC Grey UPVC, Special grade to suit potable water requirements to AS4020

Control rubber Nitrile butadiene, potable water approved to AS4020
O’Rings Nitrile, potable water approved to AS4020

Insert Dimensions

Non-Standard Specifications - Higher flow rates, Kwyflo (quiet) valves, EPDM or Viton control rubbers,
Higher or lower pressure ranges, or higher temperature ranges may be available in certain valve configurations.
Refer to Non-Standard Specification Availability data for options.

Special Inserts for water meters & tails

Performance Graph Typical of all  PRECISION  valves irrespective of body size or flow rate

PRESSURE Pressure Drop ( P.D. ) across valve

FLOW

Expressed as a
percentage of 
full rated flow

} = Standard PRECISION Performance
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AUSTRALIA
Additional Information 
Headloss

Specifying Maric Valves & Part Numbering System

Product & Identification Data

Installation Instructions

Non-Standard Specification Data

Applications

Water Authority Applications

Dimensions etc..

Gland-Water Flow Control 

Flow Control/Check Valves

Centrifugal Pump Protection

Water Savings Calculations Sample - Dubai

Maric Flow Control Valves

Exported worldwide to

companies demanding 

premium quality 

flow control valves

WaterMark
Quality Assured

Spec. 037 Lic. No. W143
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Headloss

PERFORMANCE GRAPH Typical of all  PRECISION  valves irrespective of body size or flow rate

FLOW

Expressed as a
percentage of 
full rated flow

PRESSURE Pressure Drop ( P.D. ) across valve

Page  1 of 3

Pressure Differential Characteristics of Maric Flow Control Valves

The “Headloss” of Maric valves is commonly misunderstood.   We recommend the information below be carefully examined.   

For determining what the pressure differential will be prior to installing a Maric valve, please refer to instructions over 

the page.

FUNCTION Maric valves maintain a constant, pre-set, flow rate, irrespective of pressure ( within a range ), by means of a 

precision moulded rubber control ring, whose orifice diameter varies, as the pressure differential across it varies.  The greater the

pressure, the smaller the orifice, and vice versa.  Therefore constant flow rate.

DEFINITION Headloss, or "Pressure Drop" across the valve, is simply the difference between inlet and outlet pressure, and is

determined by the installation. Not necessarily the flow controller. The "PRECISION" range of valves is designed to provide 

constant flow, when pressure drop across them is anywhere within the range of 140 to 1000 kPa.  ( 14-100 meters,  20-150 psi,

or  1.4-10 Bar ).

To obtain full rated flow (accurate to within +/- 10%), the system must provide for inlet pressure to be at least 140 kPa greater

than outlet pressure. Pressure differential must not exceed 1000 kPa however, or valve may fail as explained below.

Performance  Curve  for  "Precision"  Valves,   140 – 1000 kPa

The performance curve below, shows typical performance of all Precision valves, irrespective of body size or flow rate. As can be
seen from the graph, peak flow rate is obtained when differential is around 400 kPa. 

Extreme ends of the pressure range result in flows usually around 5 to 8% below rated.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 498 of 879



Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Headloss                                                              …continued

EXPLANATION The "Precision" range of valves is designed to handle most “mains” or similar pressure applications.  It is often

misunderstood when it is said that the headloss across the Maric valve is 140 kPa.  This would be true if supply pressure was only

140 kPa, and outlet pressure was zero (atmospheric).  If however supply pressure increases to 1000 kPa, and outlet pressure

remains at zero, then headloss becomes 1000 kPa.  In either case the valve will be operating within design specifications.

Therefore, the pressure drop “range”, of 140-1000 kPa, must always be considered, not just the 140 kPa.

If 140 kPa headloss is too high for your application, or if 1000 kPa is not high enough, then the “low pressure” or 
“high pressure” type Maric valves should be used.  See below for more information on these.   If the demand for water is less than 
the valves nominal rated flow, i.e. less actual flow, then pressure drop across the valve will drop to much less than 140 kPa.  
For example, from the performance curve above, on 50% of rated flow, pressure drop across Maric valve is only around 30 kPa
(5psi), and at 30% of flow, only 12kPa.

Maric valves will handle a hydrostatic pressure of well in excess of 4000 kPa. Precision valves will function satisfactorily with inlet
pressures above 1000 kPa, provided that outlet pressure is never more than 1000 kPa less than inlet pressure.   This practice is
not recommended however, because if the outlet pressure does ever drop to zero, then valve failure may result as below. If 
differential across valve is sufficiently high enough above specification, it may cause the rubber control ring to blow right through
the orifice, and be lost downstream, resulting in either, the valve body having a relatively large diameter fixed orifice, and allowing
a potentially very high and uncontrolled flow rate, or, the control rubber becoming lodged in a fitting downstream and blocking
flow rate partially or completely.

Where pressure differentials must exceed 1000 or 1500 kPa, the use of high pressure valves is strongly recommended.

Low Pressure Valves. Have a pressure differential operating range of approximately 40-300 kPa.   Flow rate accuracy is +/- 20%
High Pressure Valves. There are two models available, 140-1500 kPa, and 170-2000 kPa.  Flow rate accuracy is +/- 20%

The flow rate accuracy of the Maric valves (any valves for that matter) is not exact.  All "Precision" control Rubbers are 
performance tested immediately prior to dispatch from factory, and must not deviate above or below nominal flow by more than
10% throughout their entire pressure differential range.  In most cases accuracy is better than +/-8%.    

Calculating Headloss Prior to installation.

The following explanation is provided to assist in determining what the Headloss (pressure differential) will be across the
Maric valve, before the valve is installed, for the purpose of determining the valves suitability for the application.

Firstly understand that the whole purpose, of installing a Maric valve, is to maintain constant flow rate, irrespective, of
the pressure drop across it, (provided that it is within the valves designed pressure drop range).  However, Maric are still
often asked; "What will the headloss be across the valve?".

We can not advise what the pressure differential will be. But it should be possible to calculate it if you have sufficient 
installation data available.  It will then be possible to select a valve of the appropriate pressure differential range for the 
application.

The pressure drop across the valve will in fact be determined by the parameters of each individual installation.

If you are unsure if a Maric valve will be suitable for a particular application, it will be necessary to predict what the 
pressure differential will be across the valve by calculating as described below.
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Headloss                                                              …continued

CALCULATING PRESSURE DROP
The differential across our valve, as explained earlier, will simply be the difference in pressure between the inlet and outlet.
It sounds too simple to be worth stating, however, with potentially fluctuating inlet and outlet pressures, it is worthy of a
brief explanation.

Firstly, let us assume the valve is limiting flow to the desired rate.  Then determine, (at that flow rate) what will be the 
maximum and minimum possible inlet pressures.  Then determine the maximum and minimum outlet pressures likely to
be encountered.

The maximum pressure differential will be the maximum inlet, less the minimum outlet pressure.
The minimum pressure differential will be the minimum inlet pressure, less the maximum outlet pressure.

When performing these calculations, it is vital that they are done at the desired flow rate.

This calculated minimum and maximum pressure differential, should fall within the range of one of the Maric valves types 
available.  If not, then installation design changes will be required.

Inlet Pressure calculations, - consider the following;
A Supply pressure fluctuations.
B The pumps performance curve. i.e., pressure produced at the required flow rate.
C Associated line frictional losses between the pump and the valve.
D Any vertical lift component which will reduce pressure to the valve.

Outlet Pressure calculations, - consider the following;
A Demand fluctuations.
B Any vertical lift required after the valve.
C Associated frictional line losses to the ultimate destination.
D Pressure losses or requirements associated with downstream valves, filters, nozzles, other pumps, sprinklers, 

or stuffing box resistance etc.
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Specifying Maric Valves 
& Part Numbering System
• When purchasing a Maric valve, please specify each of the components below. The full description (specification) then 

condenses into an appropriate part number as illustrated below.

• For the full range and specifications of accuracy and differential (∆P) range types, see bottom of page, or Product & 
Identification Data or Non-standard Valve Specifications. Unless otherwise specified, standard “Precision” specification 
valves are supplied.  

Description:                                       No 15               F&M           Brass             Precision                9 lpm

Applicable part number;                                        15FMBP9

Accuracy and Pressure Differential ranges Availability
Accuracy and Pressure Differential range “abbreviations” and specifications are as per the chart below

Maric Name Abbreviation Control Pressure Differential Range Flow Rate 
Rubber Accuracy

Precision (standard) “P” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-10%
Kwyflo  (quiet operation) “K” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-20%
Spotcheck (for economy) “T” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-20%

Low Pressure “LP” Nitrile 40 – 300 kPa, 0.4 – 3 bar +/-20%
High Pressure (1) “N6” Nitrile 140 – 1500 kPa, 1.4 – 15 bar +/-20%
High Pressure (2) “N7” Nitrile 170 – 2000 kPa, 1.7 – 20 bar +/-20%
High Flow   “HF” Nitrile 140 – 700 kPa, 1.4 – 7 bar t.b.a.

EPDM Control Rubbers “EP” EPDM 140 – 1500 kPa 1.4 – 15 bar +/-20%
EPDM High Pressure 2 “E7” EPDM 170 – 2000 kPa 1.7 – 20 bar +/-20%
Viton Control Rubbers “V” Viton 140 – 1000 kPa,   1.4 – 10 bar +/-20%

Body Size  NPT Configuration Body Material Control Rubber Check Valve Flow Rate
(if applic) Type/Material (if applic)

6, 10, 15 NPT MF, FM, or FF Brass, PVC Precision, EPDM, LP CHeck In litres
20, 25, 32 First letter Gunmetal Kwyflo, SpoTcheck if per minute

40, 50   specifies inlet. Stainless Viton N6  N7 E7 HF applic.

BSP Screwed Valves

Other examples; No.15 F&F PVC Precision 9 lpm 15FFPP9
No.20 F&F S/steel EPDM  36 lpm 20FFSEP36
No.15 F&M S/steel EPDM FC/Check 12 lpm 15FMSEPH12
No.25 NPT F&M S/steel Precision FC/Check 45 lpm 25NFMSPH45

Description:                                                    80                W          P           P            658 lpm

Applicable part number;                                        80WPP658

Body Size Wafer Body Material Control Rubber Flow Rate ANSI 150
Type/Material (if applic)

25, 32, 40, 50 W Brass, PVC P,  EP,  LP, In litres (ANSI 150)
65, 80, 100, 150 Gunmetal K,  V,  N6, per minute

200, 250, 300   Stainless N7, E7, HF

Wafer Type Valves

Other examples; 50mm Wafer Brass Precision 342 lpm 50WBP342
100mm Wafer PVC Low Pressure 750 lpm 100WPLP750
200mm Wafer Gunmetal Kwyflo 2345 lpm 200WGK2345
40mm Wafer S/steel EPDM 59 lpm (ANSI150) 40WSEP59  (ANSI150)
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Function
Maric valves maintain a constant, pre-set, flow rate, irrespective of pressure ( within a range ), by means of a
precision moulded rubber control ring, whose orifice diameter varies, as the pressure differential across it
varies.  The greater the pressure, the smaller the orifice, and vice versa.  Therefore constant flow rate.

Identification;
• Valves are stamped with;   Maric Australia, WaterMark details if applicable, direction of flow arrow, 

part number, flow rate & manufacture date.  

• The part number includes a string of characters and numerals.   These characters refer to each of the 
specification criteria necessary to fully describe a flow control valve.   Please refer to the “Specifying 
Maric Valves” document for details on this.  

• The Accuracy and Pressure Differential range ‘abbreviation characters’ and specifications are as per 
the chart below.

Accuracy and Pressure Differential ranges;

Maric Name Abbreviation Control Pressure Differential Range Flow Rate 
Rubber Accuracy

• Precision (standard) “P” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-10%
• Kwyflo  (quiet operation) “K” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-20%
• Spotcheck (for economy) “T” Nitrile 140 – 1000 kPa, 1.4 – 10 bar +/-20%
• Low Pressure “LP” Nitrile 40 – 300 kPa, 0.4 – 3 bar +/-20%
• High Pressure (1) “N6” Nitrile 140 – 1500 kPa, 1.4 – 15 bar +/-20%
• High Pressure (2) “N7” Nitrile 170 – 2000 kPa, 1.7 – 20 bar +/-20%
• High Flow   “HF” Nitrile 140 – 700 kPa, 1.4 – 7 bar t.b.a.
• EPDM Control Rubbers “EP” EPDM 140 – 1500 kPa, 1.4 – 15 bar +/-20%
• EPDM High Pressure 2 “E7” EPDM 170 – 2000 kPa, 1.7 – 20 bar +/-20%
• Viton Control Rubbers “V” Viton 140 – 1000 kPa, 1.4 – 10 bar +/-20%

Maximum Operating Temperatures; 
• Brass, Gunmetal, & S/Steel bodies, with Nitrile rubbers; 60°C
• Brass, Gunmetal, & S/Steel bodies, with EPDM rubbers; 100/120°C
• S/Steel bodies, with  Viton rubbers;  200/250°C
• PVC bodies; 50/50°C.

Maintenance;
No specific maintenance requirements are pertinent to Maric Flow Control Valves.

Life Expectancy;
Approximately 20 years, depending on accuracy required.  Flow rate increases generally one half to one 
percent per year.  Therefore in 20 years time, flow rate may be 10% to 20 % higher than when valve was 
originally supplied.

Product & Identification Data
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All Valve Types;
Valves must be installed the right way around or immediate valve failure may result.  A direction of flow arrow is stamped

on the outside diameter of the valve body.

It is recommended to orientate the valves stamped data toward the top, or in such a position to facilitate identification.

Bends or elbows immediately in front of valve will not affect the valves performance, however due to the relative high 

velocity of the water jets exiting the valve, and possible erosion issues, it is recommended that a straight pipe, the length of

approximately the nominal diameter of the fitting, be fitted on valves outlet.

Use of Sieves;
The installation of a sieve upstream of the Maric valve is recommended where solid particles larger than one third of the

valves orifice diameter is likely to be encountered.   The mesh aperture should be around one quarter to one third of the

valves orifice diameter.

BSP Screwed Valves;
Refer to direction of flow arrow.  Threads are BSP, British Standard Pipe, parallel, fastening type threads.  The use of thread

tape or similar is recommended for a watertight seal.

Wafer Type Valves;
Wafer type valves are designed for mounting between flat faced pipe flanges. 

Wafers are fitted with an o’ring in each face for sealing purposes.  Gaskets are therefore not required.  If flange faces are

grooved, on a diameter close to that on the o’ring of the wafer, then either the flange grooves should be removed by 

machining, or the wafer o’rings removed, and flange gaskets fitted.  

Standard wafers are orifice plate style, I.e. they are not full flange type. 

Flange bolts will locate the wafer concentrically, and remain visible between the flanges when viewing the assembly.  

There will be some clearance ( generally around 2 to 3mm, but up to 5 mm on larger wafer sizes ) between wafer O.D. 

and the bolts. This is normal. The wafer should be located as close as possible to concentric prior to final clamping. 

Flanges must have aperture dimensions of no less than the nominal size of the flange.  I.e. a 100NB flange, must have an

internal diameter, ( where it butts up against the wafer valve ), of no less than 100.0 mm.  If it is less than this, then the

flanges will require machining (chamfering) at an angle of 45 degrees, out to the nominal diameter. Otherwise the valves

inlet and outlet orifii will be covered more than is permitted and will restrict flow rate to less than the specification of the

valve.  It is common for a large portion of the outer aperture of the inlet orifii to be covered by the flanges, and up to 5mm

of the outlet orifii to be covered by the flanges.  This is normal, and will not affect performance.

Insert Type Valves;
Installation varies according to application.  They must be installed as per the direction of flow arrow. 

Installation Instructions
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Numerous Non-Standard specifications for Maric valves may be available as outlined below;
It is generally recommended that these requirements be discussed with a Maric rep.

Thread Types (available in Stainless Steel Screwed Valves only)
NPT & NPS are available as made-to-order options in certain valve types.

Flange Specifications (for Wafer type valves only.)
Wafer to suit Table “E” and ANSI150 spec. flanges are available as made to order options.

Higher Flow Rates
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.

High Flow varies Generally +/- 10% HF 60C

Typical Applications include where ever an installation dictates the maximum body size, which is too small for a 
standard Maric valve.
In many valve types, a 10% higher than standard maximum flow rate can be achieved, or even more. However 
maximum pressure diferential may be limited to 700Kpa

Spotcheck Accuracy (available in brass and chrome screwed valves only.)
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.

Spotcheck 140 – 1000 kPa +/- 20% T 60C

Typical applications are an economical, lower cost option. 
Often used for larger quantities orders where flow rate accuracy is not as important as price of valve.
Brass screwed bodies in 15, 20 & 25mm can be supplied in "Spotcheck" type accuracies, where only one valve in 
ten is flow rate tested.  Many valves are likely to remain within the +/- 10% accuracy range, however, some may be 
outside this tolerance, up to a maximum deviation from nominal flow of 20%.

Quiet “Kwyflo” Type (not available in stainless steel valves.)
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.

Kwyflo 140 – 1000 kPa +/- 20% K 60C

Typical applications are domestic water saving devices, eg. shower roses.
Kwyflo type control rubbers produce less noise throughout the pressure differential range.
These control rubbers each have three orrifii, and maintain a constant flow in a different way to precision.

Kwyflo flow rates available (Litres/Minute)

1/4 inch and 10mm 2.3 / 3.5 / 4.5l/m

15mm all above, plus 7, 9 and 11

20mm all above, plus 13, 16, 20 and 25

25mm all above, plus 32, 41, 49 and 59

Non-Standard Valve Specifications
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Low Pressure Type
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.
Low Pressure 40 – 300 kPa +/- 20% LP 60C

Typical applications include installations where the normal minimum headloss of 140 kPa is too high.

The "headloss" of these low pressure type valves is 40 kPa only, and can handle pressure differentials up to 300 kPa.

High Pressure Type (available in stainless steel only.)
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.
High Pressure 1 140 – 1500 kPa +/- 20% N60 60C
High Pressure 2 170 – 2000 kPa +/- 20% N70 60C

Typical applications include installations where system pressures exceed 1000 kPa, i.e., high pressure glandwater 
supplies for slurry pumps.

Non-Standard Pressure Ranges

PRESSURE Pressure Drop ( P.D. ) across valve in kPa

FLOW

Expressed as a
percentage of 
full rated flow

Performance Curve Options – Maric Flow Control Valve - Low Pressure
Typical Performance      40 - 300 kPa

PRESSURE Pressure Drop ( P.D. ) across valve in kPa

FLOW

Expressed as a
percentage of 
full rated flow

Performance Curve Options – Maric Flow Control Valve - High Pressure
High Pressure 1  (HP1)      High Pressure 2  (HP2)      

Performance;
Many flow rates 
actually operate up 
to well over 300 kPa. 

Should this be a 
requirement for a 
particular application,
please discuss this 
with a Maric 
representative.
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EPDM
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.

EPDM 140 – 1500 kPa +/- 20% EP 100°C
EPDM, High Pressure 2 170 – 2000 kPa +/- 20% E7 100°C

Typical Applications usually incorporate stainless steel or PVC bodies for controlling flow of corrosive liquids, in
particular caustic, in the alumina industries, or for higher temperature applications.

VITON
Description Pressure Differential   Flow Rate P/No. Abbreviation Max Rubber 

Range Accuracy Temp.

Viton 140 – 1000 kPa +/- 20% V 250°C

Typical Applications for Viton rubbers are those where particularly aggressive, and / or high temperature liquids
are flow controlled.

Non-Standard Control Rubber Materials
ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 

Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 506 of 879



Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

WATER  AUTHORITIES
Flow rate limiters fitted to water meters can provide the following benefits ;

a, Non-payment of water bills. Two litre per minute tail inserts are not visible to the customer, and offer an
alternative to the "lock Box". The tamper-resistant design ensures 2 litres per minute irrespective of supply
pressure.
b, Boosting mains pressure. In areas where pressure suffers at peak periods, limiting flow to around 20
litres per minute can improve mains pressure along its full length.  This may also prevent the costly exercise
of increasing mains pipe size to cope with an increased population, and promotes water conservation.
c, Extended water meter life is obtained when maximum flow is kept within meters design parameters.
d, Rural, semi-rural distribution. Flow control valves at each boundary may facilitate the use of a small and
inexpensive water main.  Limiting flow rate to a fraction of a litre per minute to hundreds of properties, spread
over hundreds of kilometers, may require a water main of as small and economical as 50mm. Consumers fill
their own tanks for a practical supply.
e, Flow control, Instead of water meters. In Queensland, (in areas as described above), some authorities
provide valves at a low flow rate as an alternative to water  meters.  This is a significant cost reduction to
authorities, and consumers pay according to flow rate requested or offered.  As above, consumers fill tanks
for a practical supply.
f, They may be able to offer an alternative to "water restrictions" in times of water shortage.

Valves are available to suit meter sizes from 15mm up to 150mm.  Valves are WaterMark certified (based on
ISO9002) and approved for use in contact with drinking water.

MINING
Predominantly for gland water flow control to mechanical seals of slurry pumps.
Also for control of flow of liquids within the processing operations. In particular water treatment.

WATER TREATMENT / FILTRATION EQUIPMENT
There are many and various applications within this field, including;
Prevention of medium loss during backflushing.
Controlling flow through delicate filters etc.

IRRIGATION
Sprinkler control.   Overspraying wastes water and underspraying wastes time. Maric Flow Valves fitted to
sprinklers will give a constant volume coverage, saving water and time.
Also, with several sprinklers at varying elevations (uneven pressures), Maric Flow valves will ensure the same
output from all sprinklers.

PUMP & BORE PROTECTION
Protection from the overloading of electric motors.
Protection from the over-pumping of and damage to bores.

The fitting of Maric flow valves to bore pumps can prevent damage to pumps, motors or bores in the event of
over-pumping. Over-pumping of bores can occur on initial start-up due to either; 
• No initial downstream resistance due to empty water lines, or
•   A high initial static water table height, or both of the above.
This can lead to the electrical overloading of the motor and / or the mechanical overloading of the pump.
It can also cause the water table to drop to the point where water level is low enough to provide insufficient
motor cooling and overheating the motor, or the drawing in of air resulting in water hammer damage.
Overpumping can also lead to the drawing in of sand.

Page  1 of 2
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Valve Application Data                                        …continued

SHOWERS (from home to multistory motels)
For conserving water, SA Gas Co. recommends 7 lpm. Our Water authority recommends 9 lpm.
Always use 'Kwyflo" type valves for domestic applications for quiet operation.

BATHROOM & HAND BASINS
We suggest 4.5 lpm is adequate for washing hands without wasting water.

DRINKING FOUNTAINS
Inserts at 2.3 lpm are widely used to control flow to a stream of consisitent height ideal for public drinking.

WATER SOFTENERS
For preventing loss of crystals during backflushing.

ULTRAVIOLET WATER STERILIZATION
Too high a flow results in less than 100% bacterial kill.  Too low a flow increases treatment costs.

VACUUM PUMPS
Control of water supply to liquid ring vacuum pumps.

DUST  SUPPRESSION
Heavy truck traffic on dusty dirt roads.  Sprinkler control on mobile water tankers / carriers.
Also, dust & erosion control of tailings mounds ( via sprinklers )

WATER HEATERS
Keeping flow below a pre set maximum ensures gas & electric instantaneous heaters can heat to a sufficiently
hot & 
advertised temperature.

SAFETY WASHING EQUIPMENT, DELUGE SHOWERS, EYE WASH EQUIP.
Controlled flow ensures correct consistent and safe operation ( critical for eye washing ).

INDUSTRIAL LINEN WASHING MACHINES
Prevents too great a drop in mains pressure whilst filling.
Can also be used in conjunction with a much smaller flow valve for metering correct ratio of detergent added.

DISHWASHERS,  COMMERCIAL & INDUSTRIAL
As above.

HOTEL  &  BAR,  GLASS  WASHING & RINSING MACHINES
Controlled flow ensures efficient washing & rinsing without glass breakage.

FIRE FIGHTING
Pump protection.  Controlled maximum flow ensures correct operation for type of nozzle used.
Also for use in conjunction with smaller flow valve for correct dosing of foaming agent.

FERTILIZER / IRRIGATION / STOCK VITAMIN DOSING EQUIPMENT
Protects dosing equipment from too high a flow rate resulting in damaged equipment.

DISTILLERIES & COOLING EQUIPMENT
Provides correct flow of cooling water to condenser of stills.

EVAPORATIVE  AIR  CONDITIONERS
Ensures correct flow of recirculated water.  Ensures correct flow of incoming fresh water. 

CISTERNS & FLUSHING TANKS
Prevents the potential "continuous flush " operation if fill rate is too fast. 

Page  2 of 2
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Water Authorities Applications
Water authorities throughout Australia are benefiting from the use of Maric flow controllers with consumers’
water meters, in one or more of the following applications.

a, The use of 2 litre per minute tail inserts are an invisible and vandal and tamper resistant means of restricting flow for non-
payment of water bills.
b, Significantly extended water meter life is obtained when maximum flow is kept within meters design parameters.
c, Limiting maximum flow at peak periods, enables consistent mains pressure to be maintained.

This may also prevent the costly exercise of increasing mains pipe size to cope with an increased population.
d, May facilitate an economical means of distributing water to vast areas of, sparsely populated country.

A very small and inexpensive water main, perhaps as small as 50mm, and hundreds of kilometers long may be used if
flow is limited 

to a fraction of a litre per minute. Consumers fill their own tanks for a practical supply.
e, In Queensland, (in locations as described above), some authorities provide valves at a low flow rate instead of water
meters.  

This is a significant cost reduction to authorities, and consumers pay according to flow rate requested or offered.  
As above, consumers fill tanks for a practical supply.

f, Perhaps they could be used also in times of water shortage? Could they offer an alternative to "water restrictions"?

Valves are available to suit meter sizes from 15mm up to 150mm.  
Valves are WaterMark certified (based on ISO9002) and approved for use in contact with drinking water.

Water Corporation of W.A.  Perth,  Tony Borromei, Meter Co-ordinator. Ph. 08 9420 7108 
SA Water.  Laurie  McGing, Adelaide, metering coordinator. Ph 08 8226 2000,  Brian Murray 8339 2230 / 0407795482
Beaudesert  Shire Council.(QLD)  Shane Moran / Warren Laurent, Purchasing Officer.  Ph. 07 5540 5111
Western Water Services. (WA) Allan McCarthy, Manager.  Ph. 08 9424 8422
City West Water, Melbourne,  Senior Development Consultant,  03 9313 8285
Serco Water,  (WA)  Dave Henley, Purchasing Officer.  Ph. 08 9423 7755
Sunrasia Rural Water Authority. (VIC) Peter Rowe, Water Services Manager.  Ph. 03 5028 2283
Mintabie Miners Program Assoc.  (SA)  Ray Whitehead., Water Co-ordinator. Ph. 08 8670 5009
District Council of Yorke Peninsula.  (SA)  Michael McCaulay,  Purchasing Officer. Ph. 08 8832 2701
District Council of Ceduna. (SA)  Craig Stokes., Metering Manager. Ph. 08 5625 3435
Calliope Shire Council. (QLD) Lex Slater, Purchasing Officer . Ph. 07 4975 8100
Barwon  Region Water Authority. Geelong,  Henry Freise,  Meter Manager.  Ph. 03 5226 9369
Central Highlands Water. Ian Oldham, (VIC)  Metering Manager.  Ph. 03 5320 3100
Bega Valley Water. (NSW)  Darryl Parker, Purchasing Officer.  Ph. 02 6499 2222
Busselton Water Board. (WA)  Ken Usher, Manager.  Ph. 07 9754 1811
Emerald Shire Council. Sam Perera,  (QLD)  Purchasing Manager. Ph. 07 4982 8333
Grampians Water. Philip Childs, (VIC)  Stores  Manager.  Ph. 03 5381 2801
Narrabrai Shire Council.  (NSW)  Richard Hillhouse, Metering Co-ordinator. Ph. 02 6799 6700
North East Water. (NSW)  Terry Wisener, Purchasing Co-ordinator. Ph. 02 6022 0555 
South East Water.  (VIC)  Mike Busetti., Metering Analyst.  Ph. 03 9552 3000

AUSTRALIA

Typical installation of inserts in 20 & 25mm meter & tail assembly
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Nominal size 6 15 20 25 40
Diameter “A” 12.45 18.40 26.70 37.85 50.40
Length “B” 8.0 11.1 15.1 17.5 22.4

Nominal size 25 32 40 50 65 80 100 150 200 250 300
Diameter “A” 71.0 75.0 86.0 98.0 111.0 130.0 162.0 219.0 276.0 336.0 386.0
Thickness “B” PVC/ABS 24.0 24.0 24.0 24.0 24.0 24.0 39.5 39.5 49.0 80.0 100.0
Thickness “B”Brass/Gunmetal 22.0 22.0 22.0 22.0 22.0 22.0 24.0 28.0 35.0 40.0 50.0
Thickness “B”Stainless Steel 22.0 22.0 22.0 22.0 22.0 22.0 24.0 24.0 28.0 32.0 40.0

Plain Insert dimensions

BSP Screwed dimensions

Note: Dimensions shown are for standard brass bodies.Dimensions of PVC and stainless steel bodies may vary slightly.
Larger bodies with relatively low flow rates may be shorter than shown.

Wafer dimensions

F.F. M.F. F.M

B

B C D

A

B

A

Nominal size 1/4” 3/8” 15 20 25 32 40 50
A/F Dimension “A” 18.0 22.0 25.4 31.8 40.0 50.8 57.0 70.0
FF Body Length “B” 30.8 32.5 41.2 48.6 59.3 66.8 66.8 75.4
MF Body Length “C” - 16.7 25.6 31.4 39.8 - - -
FM Body Length “D” 16.8 - 23.4 29.9 36.8 - - -

Page  1 of 1
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Gland-Water Flow Control

Correct use of Maric Valves in Glandwater systems
INTRODUCTION
This document provides information relating to the correct use of maric flow control valves when used for the purpose of 
limiting maximum flow of sealing water to slurry pump glands, with conventional gland packing type sealing arrangements.

WHAT THE MARIC VALVE DOES
The Maric flow control valves is designed to deliver a fixed, pre-set, constant (maximum) flow of water, irrespective of 
pressure differential across it, ( within a given range). In the case of slurry pumps, this means, irrespective of fluctuating
glandwater supply pressure, gland condition, or slurry pump discharge pressures. See pressure ranges next page.

The flow controller is in no way designed to control pressure.  It limits flow rate only, which may, or may not affect 
pressures within a system.

Also it must be understood that the flow controller will never allow a greater flow than the gland will permit.  
i.e. if the gland is too restrictive (resulting in an excessively high pressure differential across it) then the flow controller may
have insufficient pressure differential across it, and will result in a proportionally lower than rated flow.
Therefore, Maric valves can not always guarantee that a certain flow rate will be achieved.
However, they can guarantee that when used correctly, a certain pre-set maximum flow will not be exceeded.

WHY USE A MARIC VALVE ?
As stated above, a recommendation to install a maric flow controller may not always be to guarantee you will achieve a 
certain preset flow rate. It may be recommended to provide one of the benefits below;

A, To ensure that a gland will not allow more than a pre-determined maximum flow rate, and unnecessarily dilute the slurry.
A lower than rated flow is not a particular concern here, as the condition of the gland will ultimately dictate flow rate, 
up to the pre-set maximum permitted by the flow controller.
Full rated flow of the flow controller will only result when gland is sufficiently worn to enable it.
Typical applications include production of alumina, where dilution of liquor/slurry must be minimized.

or

B, To ensure that all glands on a common glandwater supply will receive some water in the event of failure of any one gland.
Relatively high flows through glands is not of particular concern here, as long as the failure of one  gland only does not rob
others of available sealing water.

HOW THE VALVE OPERATES
The flow control valves utilize a flexible rubber control ring, whose orifice diameter responds instantly to fluctuations in water
pressure.  As pressure differential increases, the orifice diameter reduces to maintain the same flow.  Likewise, as pressure
reduces, the orifice opens up to maintain the same flow rate.   These valves are particularly suitable for use on poor water
quality, because the flow controlling component is a rubber material, and flexes under normal operation, which minimizes the
risk of blockage, and eliminates scale build-up.
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Gland-Water Flow Control                                        …continued

VALVE  TYPES
Several pressure differential ranges are available. The type, pressure range, and flow rate accuracy are shown below;

Type Pressure Range Flow Rate
Description Abbrev. ( Differential ) Accuracy Comments

Precision; ( P ) 140 – 1000 kPa +/- 10% ( most accurate flow control )
High Pressure 1 ( N6 ) 140 – 1500 kPa +/- 20% ( handles up to 1500 kPa )
High Pressure 2 ( N7 ) 170 – 2000 kPa +/- 20% ( handles up to 2000 kPa )
EPDM ( EP ) 140 – 1500 kPa +/- 20% ( handles up to 1500 kPa )
EPDM High Pressure 2 ( E7 ) 170 – 2000 kPa +/- 20% ( handles up to 2000 kPa )

See brochure for additional information on available; body sizes, thread configurations, materials and flow rates etc.

DETERMINING CORRECT GLANDWATER PRESSURE AND VALVE TYPE.
For reliable glandwater control, selecting the flow controller of the correct pressure differential range is vital, and should be 
determined in conjunction with calculating the correct glandwater pressure.

The pressure rating of the valve selected, must be sufficiently high to handle the gland water supply pressure, and the 
glandwater pressure must be high enough to provide for the minimum pressure differential (headloss) required across the flow 
controller. Occasionally, the existing glandwater pressure may need to be slightly increased to allow for the flow controller.

Firstly calculate what apparent minimum glandwater pressure will be required, by adding up the slurry pump discharge 
pressure, plus the recommended differential required across the gland.  Then check that the flow controller will handle that 
glandwater pressure.  If not, then it will be necessary to use a higher pressure rated valve. This may in turn, then require a 
small increase in glandwater pressure.

MINIMUM GLANDWATER PRESSURE REQUIRED, This will be, the sum of the following three requirements;
• A, The maximum discharge pressure of the slurry pump, plus,
• B, An allowance of between 35 and 70 kPa., (say 50 kPa), to overcome restriction of the actual gland itself. 

This may vary from one gland to another. Always check this with the gland or pump manufacturer, plus,
• C, The minimum pressure differential required for the flow control valve, as per the chart above.

See also “note C” below.

If pressure is set too low, the flow controller will have insufficient differential across it, and flow rate will be proportionally low. 
See brochure for how this affects a Precision type valve.

Note C,
(This pressure will be either; 140 kPa for a 1000 kPa rated “Precision” type valve, or 100 kPa for a 1500 kPa rated “Flow Control / Check Valve”, 
or 170 kPa for a 2000 kPa rated “Very High Pressure valve”, (High Pressure 2). The valve selected must ultimately handle the glandwater pressure,
and if this necessitates going up one pressure differential range, then so be it. The minimum glandwater pressure may then need to be increased 
by 40 kPa to allow for the increased headloss across this valve.   Occasionally problems arise when the normal operating pressure differential
across the flow controller valve, is all that is considered when selecting a valve type, and the actual glandwater supply pressure is not considered.  
It is important to be aware that during the pumping installation start-up, and shut-down, the glandwater pump will most likely be running without
the slurry pump operating, where inlet pressure to the flow controller will exist, without any "back pressure" from the slurry pump.  Therefore,
depending on the static pressure within the slurry pump, and the condition of its gland packing, the flow control valve may see virtually the full
glandwater pressure, as the differential across it.  It is therefore vital to ensure that the flow controller will handle the full glandwater pressure, 
as the differential across it.)

MAXIMUM GLANDWATER PRESSURE PERMISSIBLE,
As far as the flow controller is concerned, this may be as high as the maximum pressure quoted for the particular flow control valve selected.

(If the pressure is  set too high, then the pressure differential across the Maric valve will be higher than its specification, and flow rate will 
reduce below rated.   If differential is sufficiently high enough, it may cause the rubber control ring to blow right through the orifice, and be lost
downstream, resulting in either, the valve body, having a relatively large diameter fixed orifice, and allowing a potentially very high and 
uncontrolled flow rate, or, the control rubber becoming lodged in a fitting downstream and blocking flow rate partially or completely.)
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Gland-Water Flow Control                                        …continued

IDEAL GLANDWATER PRESSURE
Ideal glandwater pressure is generally best set to just above the required minimum glandwater pressure calculated earlier. 
This is because excessive pressure may result in damamge to certain gland packing types. Around 50 to 100 kPa higher may
be considered appropriate to allow for system irregularities. This also ensures that the flow controller is not operating right on
the extreme bottom limit of it’s range.

EXAMPLES
The following examples show installation pressures typically encountered on site, in increasingly higher pressure scenarios, for
the purpose of showing both;
A, How to calculate the pressure at which the glandwater supply must be set, and therefore;
B, Determining which type of flow control valve is required. (What pressure differential range).

Example 1 Slurry pump pressure (maximum);    600 kPa. Gland requirement;  50 kPa.

Due to relatively low pressures, lets first assume a "precision" valve may be suitable.
Minimum g/w pressure will be; 600 kPa for the slurry pump, +50 for the gland, + 140 for the Maric valve, totaling 790 kPa.
Maximum g/w pressure will be; the maximum pressure a Precision type valve will handle, which is 1000 kPa.
Ideal g/w pressure would be a little over 790 kPa.                  Conclusion;      The Precision type valve is suitable.
In this application, a Flow Control/CHECK VALVE, or a High Pressure 2 (HP2) valve, would also be suitable, provided glandwater 
pressure was set to the correct level.
For the FC/CHECK valve;  between 750 & 1500 kPa   ( 750 = 600 + 50 + 100 ) ( 1500 = max for FC/CHECK  ) Around 800 kPa would be ideal.
For the  HP2 valve;  between 820 & 2000 kPa. ( 820 = 600 + 50 + 170 ) ( 2000 = max for HP2 ) Around 870 kPa would be ideal.
Note however the latter two valves will offer inferior flow rate accuracy,( +/- 20%),  and are slightly more expensive.

Example 2 Slurry pump pressure (maximum);  1200 kPa Gland requirement;  50 kPa

In this case a Precision valve will not be suitable, as 1200 exceeds the max DP for them.
An FC/CHECK valve will be suitable. Glandwater pressure must be set between 1350 & 1500 kPa.
1350 = 1200 + 50 + ( 100 for FC/CHECK valve ).  1500 = maximum for FC/CHECK valve.  Around 1400 would be ideal.
( Glandwater will need to be set fairly carefully )  1350 – 1500 doesn’t leave much margin for error.
A HP2 valve would also be suitable provided glandwater was set to between 1420 – 2000 kPa ( 1420 = 1200 + 50 + 170 ) ( 2000 = max 
for VHP2 )

Example 3 Slurry pump pressure (maximum);  1400 kPa Gland requirement;  50 kPa

In this case neither a Precision nor a FC/CHECK valve will be suitable, as the glandwater pressure will exceed 1500 kPa.
A HP2 valve is required here. Glandwater pressure must be set between 1620 & 2000 kPa.  Around 1670 would be ideal.
1620 = 1400 + 50 + ( 170 for HP2 valve ).  2000 = maximum for HP2 valve.

Example 4 Slurry pump pressure (maximum);  1900 kPa Gland requirement;  50 kPa

In this installation, flow control valves will not be suitable, as glandwater pressure would need to be at least 2120 kPa. 
( 1900 + 50 + 170 ) which is higher than the valve is designed to operate on.

MULTIPLE SLURRY PUMPS, PLUMBED IN SERIES
It is common for Maric valves to be used in installations where one glandwater pump supplies two or three slurry pumps 
connected in series for the purpose of boosting slurry pressure.  There are two configuration options possible.

1, Use Precision valves on the lower pressure stages, with pressure reducing valves before the flow controller to protect it, and
use appropriate higher pressure rated valves on the final stage or stages without pressure reducing valves.
Advantages; The use of Precision valves provides greater flow rate accuracy.
Disadvantages; Requires the purchase of additional pressure control valves.

2, Using valves of all the same pressure differential range.
Advantages; Simplicity. One valve type and specification used only.
Disadvantages; Inferior flow accuracy on the first stages, where Precision valves may have been able to be used.

DISCLAIMER. Whilst Maric Flow Control  quote the conditions that the valves will accurately operate within, it is possible that individual on-site
conditions may result in the valves not performing as expected. No responsibility shall be taken by Maric Flow Control for the subsequent failure
of an installation as a result of relying solely on the information contained herein.  It is therefore recommended that prior to commissioning, the
pump or gland-packing manufacturer examine the installation and specifications of the flow control valve selected, for its suitability.
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Flow Control/Check Valves – Additional Information

Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Application  
These valves were designed for automatically protecting glandwater installations, by limiting maximum flow rate (with backflow protection)
to gland packings and mechanical seals, on slurry pumps etc. Refer to "Glandwater Flow Control" for correct set-up. 

Features
The Maric "Flow Control / Check Valves" deliver a constant pre-set maximum flow rate through the valve irrespective of pressure or pressure
fluctuations, upstream or downstream of the valve, over a wide range.   In addition to this they also offer;

- Reliable Back-Flow prevention function
- High Temperature Handling
- High Pressure Handling and a
- Corrosion and Scale resistant assembly

1,    Constant Flow Rate Function
Constant flow rate is achieved by means of a flexible control rubber ring whose orifice diameter responds instantaneously to 
fluctuations in pressure differential across it. Low pressure = large orifice, High pressure = smaller orifice, = constant flow.

2,   Non-Return Function
The non-return component is the new feature built into the conventional Maric flow control valves, and is designed to provide 
long-term reliable backflow prevention under adverse conditions.

Design
Obtaining reliable non-return valves for water prone to scale build-up can be difficult.  The combination of scale build-up on sealing surfaces,
and infrequent operation, can result in failure of the valve to operate when most needed.  
The maintenance free design of the Maric valve uses the actual flow control rubber as the flexible sealing component in the non-return 
mechanism. The flexing of the control rubber under normal operating conditions prevents scale build-up on the rubbers surface, which
ensures a reliable seal is achieved whenever required, even after extended periods of no reverse pressure.

Principal of Operation

Normal operation Reverse pressure

Model Availability
Models include 1/2” and 1” bsp screwed, and in flow rates from 0.4 up to 66 litres per minute.
Please refer to applicable specification data for more detail.

Inlet End View                   Profile

Benefits
• A constant supply of gland or " packing " water to the gland, ensures that the life of  expensive slurry pump bearings 

and seals are maximized.
• Ensures that the slurry will not be unnecessarily diluted.
• Prevents one slurry pump from robbing all the available gland water in the event of its failure, which could result in the 

simultaneous failure of all other glands connected to the same water supply.

The automatic flow control feature of the Maric valves is beneficial in this application, because the pressure within the glands of slurry pumps
may fluctuate as a result of;

• Fluctuating slurry pump discharge pressures
• Fluctuating glandwater supply pressures
• Deteriorating / wearing condition of the gland

The variable orifice of the Maric valve responds automatically to these varying pressures and continues to provide the much needed constant
flow of lubricating water so necessary for long life of the slurry pumps glands.

The new non-return feature of the valves ensures that in the event of failure of the gland-water supply, the potentially abrasive, corrosive or
dangerous pumped liquids, will not feed back through the associated packing water lines, strainers and other valves and pumps which would
cause extensive damage to much of the installation.

Passage of water to flow control rubber is enabled through drilled disc
in front of control rubber.  The orifice diameter of the control rubber
responds Instantaneously to varying pressure differentials  across the
valve and ensures the same constant flow rate is maintained.

Control rubber is pushed up
against perforated disc, and
blocks the orifii, preventing
backflow.

Controlled Flow No Flow
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Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

Centrifugal pumps can suffer “upthrust” damage when allowed to operate below their minimum operating head, and deliver

more than their designed maximum flow rate.

One tamper-resistant method of protecting the pump against this, is to place a correctly sized Maric flow
controller at the bores’ headworks.

For a given pump, most vendor manuals show its characteristic curve. Flow rate and pump head should be maintained within

manufacturers specifications for longevity of the pump.

Upthrust damage can occur on:
• Any bore, where people can unwittingly open up the bores’ gate valve in an attempt to increase flow rate.

• High draw-down bores, – i.e. a relatively high standing water table at start-up, as compared to a much lower level

for the normal operating condition. At start -up, these pumps have little head against them.

• Empty pipework at startup, I.e. lack of, or faulty check valve, or where lines on the surface may drain empty.

It takes time to fill pipes sufficiently to obtain the required head.

• A burst in the pipework.

Further protection provided by Maric flow controllers:
• Protection from over-pumping to the point of drawing in air or sand, leading to cavitation, unstable conditions and

pump damage.

Maric Flow Controllers are:
• Tamperproof: Maric valves are non-adjustable, which prevents owners from trying to “get more from their bore”.

• Maintenance free, reliable and self-cleaning: As there are no wearing parts, the valves require no maintenance,

adjustment or cleaning during their 20+ year life span.

Centrifugal Pump Protection
using Maric Flow Controllers

Head

Minimum Head

Flow Rate
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Maric Flow 
Control Valves

www.maric.com.au

Telephone:  

08  8431 2281  

(Int’l 61 8 8431 2281)

Facsimile:   

08  8431 2025

AUSTRALIA

(Dubai U.A.E. 2006)

Water Waste Occurs:
• When users are not concerned about waste or the high cost of water –e.g. “House Help”, 

“Hotel Guests”, “Children”, etc.

• When two or more taps are simultaneously in use and one is closed down, flow rate in the one’s that are
open might increase, creating waste.

• When the water pressure in pipes is very high and the water tap would need to be adjusted to reach the
desirable flow rate. In this adjustment period considerable amount of water could be wasted.

Maric flow control valves automatically maintain a fixed, maximum constant flow rate, and are often used to
save water in homes, hotels and commercial buildings in the following outlets:

•  Bath Showers  •  Toilet Showers  •  Kitchens Sinks  •  Basins  •  Garden Irrigation

The following calculations demonstrate how an average home can save Dhs. 1140.00 per year after installing
Maric flow controllers to just the shower alone. The fitting of flow controllers to kitchen and bathroom basins,
etc., will further increase savings.

Assumptions:

• Family size 4 people
• 4 x 10 minute showers per day 40 minutes
• Average water consumption in shower 15 litres per minute, x 40 = 600 litres, 

or 159 gallons of warm water
• Average ambient water temperature 25° C
• Average shower water temperature 40° C
• Cost of water & sewerage combined 1.0 U.S. gallon (3.785 litres) = Dhs. 0.0305
• Cost of electricity Dhs. 0.2 per KiloWatt Hour
• 1 KiloWatt Hour (KWH) heats Avg. 100 litres 8.5° C
• Shower water heating required For approximately half the year only.

Water Saving Calculations:
With a 7 lpm shower flow controller installed, 8 lpm will be saved, x 40 minutes = 320 litres per day. (84 gallons)
84 gallons x 365 days = 30,660 gallons per year saved. (117 Kilolitres)

30,660 gallons @ Dhs. 0.0305 per gallon = Dhs. 935.00 per year saved.

Electricity Saving Calculations:
Lift in temperature required =15°C
If Avg. 100 litres heated 8.5°C =  Electric consumption of 1.0 KWH
> 57 litres heated 15.0°C =  Electric consumption of 1.0 KWH
therefore 117000 litres heated 15.0°C =  Electric consumption of 2050.0 KWH
Assuming water heaters are used for only half the year due to ambient temperature conditions in Dubai
= 2050.0 KWH ÷ 2 = 1025 KWH

1025 KWH x Dhs. 0.2 per KWH = Dhs. 205.00 per year saved.

Total Annual Savings:
Savings per year Water Dhs. 935.00
Savings per year Electricity Dhs. 205.00

Dhs.1140.00 (total annual savings per hotel room or family home in the shower only).

Installing Maric Valves in the kitchen, bathroom basins, and toilet showers will demonstrate
considerable savings in payment of utility bills and contribute to saving our environment.

Water Saving Calculations Sample
Using Maric Flow Controllers
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Product Information                                    
Alldos Standard Static Mixer Series 
 
 
 
 
 

 
 
 
 
 
 

+ + + + Grundfos Alldos Teflon/PVDF Static Mixers + + + + 
+ + + + Large range of sizes and flow rates + + + +  

+ + + + + In-line pipe mounted chemical dose mixing + + + + + 
+ + + + + Easy to install “Glue-in” solvent socket connections + + + + + 
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Grundfos Alldos in-line standard static mixers are 
designed to optimize blending of the output flow from 
“acid” chemical metering pumps into the process 
water line to eliminate high temperature problems. 
Based on a high velocity, the acid mixers provide a 
spiraling water flow effect to maximize acid injection 
into the water stream.   
Grundfos Alldos static mixers are manufactured from 
solid Teflon or PVDF. Grey uPVC or cPVC solvent 
weld socket flanged ends are fitted for ease of 
installation.  
As most chemical metering pumps work on a “pulse-
pause” stroking principle the mixers will help distribute 
each output stroke delivery through a larger portion of 
the water flow. The effectiveness of the mixing is 
dependant upon the water flow in the process pipe and 
the stroking rate of the metering pump. It is not 
expected that the mixer will give a total blend in all 
situations. 

 
Installation of Static Mixers. 
Installation of the static mixer is in the process line just 
after the metering pump and back pressure loading 
valve. Always install a spring loaded check valve into 
the mixer on the acid line and also another in the water 
dilution line prior to the mixer. The mixers are made 
with solvent weld uPVC or Cpvc connections. 
Threaded BSP socket ends can be supplied on 
request. Please ensure the solvent used for cPVC pipe 
work is GF Tangit Dytex specifically manufactured for 
cPVC pipe and fittings.   
Temperature rise. 
Due to the unique design of the high velocity static 
mixer, the temperature rise is minimal and has been 
tested on a number of systems and is < 2 Deg C.  
. 
 

 

 
 
 

12.3426EN09/0 

Grundfos Alldos Dosing and Disinfection 
ALLDOS Oceania P/L 
P.O. Box 3397         Unit 3/74 Murdoch Circuit 
Sunnybank Sth LPO Qld 4109         Acacia Ridge 4110 QLD 
Australia           Australia 
Ph:   +61 (0)7 3712 6888                        Email:alldos.au@alldos.com 
Fax: +61 (0)7 3272 5188        ABN: 53 106 582 665  

Code Size (mm) Overall Length Install Cut Length Connection 
12.3428-200B-A 20 180 145 1” 
NOTE: Other sizing is available on request dependant on flow rates and site 

requirements 
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2.1.13. Multirode Level Equipment 
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 Probe Installation & Troubleshooting 
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1 Correct Probe Installation 
1.1 Important Notes 
  Hang probe in turbulent area of wet well 

  Do not install the probe in a stagnant area or corner where grease and debris may collect.  Stilling wells are not 
suggested. 

  Ensure a minimum of 300 mm (12 inches) clearance from any surface 

  Ensure bottom of probe is 12.5 mm (½ inch) above minimum pumping level 

  Do not use the bottom sensor as earth or ground 

  The Probe cable must be buried (outside the well) in a separate metal conduit and shielded for correct operation 
of the level-sensing device 

  Most pits are adequately earthed or grounded and do not require any reference rods, however PVC or Fibre 
Glass Tanks without pumps or metallic grounded pipe require reference rods 

2 Probe Location 

The MultiTrode probe is designed to 
be supported on its control cable (see 
Fig.1) from the Suspension/ Cleaning 
bracket supplied with the probe.  It is 
desirable for the probe to be located 
near the inflow in a reasonably 
turbulent area of the wet well. 

The inflow should not be allowed to run 
directly on to the probe, but the surface 
agitation of the inflow area is beneficial 
in keeping the probe clean.  Before 
deciding on the probe location, the wet 
well should be pumped down as far as 
possible and the probe suspended 
from its approximate position to ensure 
that adequate clearance exists from 
objects in the pit. 

A minimum of 300 mm (12 inches) 
clearance should be maintained from 
any conductive surfaces. 

Probe sensor points are numbered 
from 1 to x with 1 being the sensor 
closest to the cabled end of the probe, 
and where x is the total number of 
sensor points. 

Figure 1 - Locating the probe in the vessel 

3 Mounting 
Fix the Suspension/Cleaning Bracket MTAK1 in Fig.1, (not supplied with single-sensor probes) on to the inside of the 
wet well, ensuring the clearance form covers and the ladder access.  To mount the probe, first thread the cable 
through the stainless steel hook provided.  Place the hook onto the mounting bracket or eyeball and adjust the cable 
length until the bottom of the probe is 12.5 mm (½") above the minimum liquid level.  Fasten the cable to the hook 
using cable ties.  Draw the loose end through the conduit to the control panel. 

4 Cleaning 
Provide sufficient slack in the cable to allow the probe to be drawn through the cleaning bracket (Fig.1), or taken out 
of the well for cleaning.  MultiTrode systems are designed so that the need for probe cleaning is greatly reduced or 
eliminated.  This is achieved by correctly, positioning the probe and selecting sensitivity on the level controller. 
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5 Accessories 
5.1 MTAK 2 Extended Mounting Bracket 
The MTAK-2 (Fig.2) is an optional extra.  It is made from 2.5mm (1/8”) 316 stainless steel and can be used with all 
multi-sensored probes to give a greater, free-swinging area.  It has an in-built squeegee blade style probe cleaner 
and includes stainless steel hook and cable ties. 

 
Figure 2 - MTAK 2 Extended 
Mounting Bracket Kit Figure 3 - How the probe works 

6 How the MultiTrode Probe Works 
As the level rises and contacts the probes sensor/s a circuit is completed.  See Figure 3. 

7 Probe Theory 
The probe is manufactured from uPVX moulded Housing incorporating 2 sensor points of Avesta 254 SMO high-
grade stainless alloy. 

The probe has no moving parts and no electronic components inside; the probe utilizes the conductive state of the 
liquid to complete a circuit. 

If tank is PVC or fibreglass and has no metal grounded objects such as pumps, then the system will need a ground 
reference rod.  Suggest 6mm stainless steel rod suspended in liquid, then grounded. 

8 Trouble Shooting 
Controller fails to activate 
(when expected) 

  Remove probe connection from controller 

  Short circuit the probe inputs on the controller to ground, start with p10 working your 
way down to p1 

Does the controller activate? 

  No, Setup problem or actual faults on controller - go to trouble shooting guide or the 
product manual 

  Yes, This means controller functional - while the probe (or probe segment) is 
immersed measure the resistance to ground of that sensor with a high   resistance 
meter. 

  Is it-opened circuit? 

  Yes - end of issue – wires faulty – check for damages cables 

  No – Check grounding on earth rod in pit, and grounding on Controller, check for 
earth continuity across installation 

Note: External contamination such as excess oil can insulate probe in areas such as 
wash down plants and workshops for diesel motors. 

Pumps activate prematurely 
  Check sensitivity setting on controller. Set to next lowest setting. 
Note: This is caused by external contaminates of sticky composition, and also very 

conductive – can cause premature activation in some industrial applications. 

Excessive fat build-up on probes   Move probe to a more turbulent area of pit, preferably close to inflow 

Probe works erratically 
  Check any junctions in probe cable, especially where moisture can penetrate. 
Note: Running the probe cable in the same conduit as pump power cables can cause 

inductance into probe cable and give false readings. 

High alarm activates after some 
delay when sensor is immersed 

  Check build-up on sensor – clean 
Note: This may be caused by some areas containing heavy sludge such as finals of 

treatment plants, the sludge can, over extended time, dry out over sensor.  A 
delay of 20 to 60 seconds can be experienced due to moisture slowly 
penetrating build-up.  Increasing sensitivity will also remedy the problem. 
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MultiTrode Inc · USA
6560 East Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
Brisbane Technology Park   18 Brandl Street

PO Box 4633   Eight Mile Plains   Qld   4113
Tel: +61 7 3340 7000   Fax: +61 7 3340 7077

sales@multitrode.com.au

www.multitrode.com

The MultiTrode Probe
MultiTrode probes are 
unsurpassed for rugged 
reliability, cost effectiveness  
and simplicity. Designed  
for the tough, turbulent 
conditions found in water, 
sewage and industrial tanks 
and sumps, the probes can  
be found in the simplest and 
the most complex water  
and wastewater management  
systems around the world.   

 Low maintenance  
 Simple installation
 Excellent in turbulence  
 Short & long term cost savings
 Environmentally friendly
 Safe, low sensing voltage
 Unaffected by fat, grease,  

 debris and foam
 Positive pump cut-out 
 Safe – MTISB Barrier

Reliable in all conditions
Operation is unaffected by build up of fat,  
grease debris and foam, which causes other 
systems such as floats, bubblers, pressure and 
ultrasonic transducers to fail.  Turbulence does 
not affect the probe operation. The rugged, streamlined  
design eliminates tangling and is ideal for confined spaces. 

Positive pump cut-out
Operational consistency is important to longevity, low 
maintenance and cost control. The positive pump cut-out 
ensures pumps are turned off at the same level every time.  
This avoids damage due to pump over run and the cost of 
additional control equipment.

Safe for people and environment 
The extra low sensing voltage ensures operators and 
maintenance staff are protected. All MultiTrode products  
are environmentally safe, containing no mercury or other 
harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 
makes MultiTrode one of the most efficient level control 
systems available. Plus robust construction and longevity 
ensures continued cost savings when compared to other 
systems on the market.

Standard and custom probes
MultiTrode manufactures a wide range of standard probes, 
from a single sensor (200mm) to a ten-sensor probe (1000mm 
increasing to a maximum of nine metres). Custom probes can 
be manufactured to suit your requirements.

Installation
Installation is straightforward. Probes are easy to install 
without entering the wet area. The probe is simply lowered 
in from the top and suspended by its own cable, using the 
mounting kit supplied.

MTAK-1 Mounting Kit (Supplied)

MTAK-2 Mounting Kit (Optional extra)

This extended bracket 
provides up to 300mm 
extra wall clearance. 
This bracket is not 
included as standard 
with probes.

Ordering Examples and Information
  Probe Sensor Cable 
 Model Length  Separation  Length* Number of
 Code (m/in) (mm/in) (m/ft) Sensors 

 0.2/1-10 0.2/8 N/A 10/33 1
 0.5/3-10 0.5/16 150/6 10/33 3
 1.0/10-10 1/40 100/4 10/33 10
 1.5/10-30 1.5/60 150/6 30/100 10
 2.0/10-30 2/80 200/8 30/100 10
 2.5/10-30 2.5/96 250/10 30/100 10
 3.0/10-30 3/115 300/12 30/100 10
 6.0/10-30 6/224 600/24 30/100 10
 9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft

  Probe Length Sensor Cable Length
  (meters) Points (meters)

  2.5 10 10

The mounting bracket is a standard  
accessory supplied with all  
multi-sensor probes (not  
standard with 0.2/1-xx  
single sensor probe).  
The MTAK-1 mounting bracket has  
an integral cleaning device. All metal  
components are stainless steel.
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation.  Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

 

There are 10 screw terminals on the unit.  Facing the relay as 
shown, we look at the bottom terminals (left to right): 

• Lo – (Charge mode).  This is the point when the probe is dry 
the relay will turn on. 

• Lo – (Discharge mode).  This is the point when the probe in the 
tank is dry the relay will turn off. 

• Hi – (Charge mode).  This is the point when the probe in the 
tank is wet a relay will turn off 

• Hi – (Discharge mode).  This is the point when the probe in the 
tank is wet a relay will turn on. 

• C - is common earth.  All earth bonding must be terminated 
here for correct operation. 

• “ L “ is “live”  (240V AC) 

• “ N “ is “neutral” (240V AC) 
 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 
3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be.  Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 
DIP switches 3, 4 and 5, control delay on activation.  For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.  This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 
DIP switch 6 controls the charge/discharge function.  Set “ON” for charge, and “OFF” for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 
Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself.  Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite.  Both sets of contactors are 
triggered simultaneously.  An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same.  The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 
Contacts 25 and 28 are used to control pump states.  Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 
4.1 Discharge Mode – DIP switch 6 set to “OFF” 
 

 

Figure 1 – Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi).  The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side.  The pit is empty with PB1 
completely dry.  Dipswitch 6 is set to “OFF.” 

 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow.  The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts.  The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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4.2 Charge Mode – DIP switch 6 set to “On” 
 

 
Figure 2 – Charge Mode 

Note: “C” is connected to common bonded earth.  The unit will not operate correctly if not earthed. 

Let’s look at the same relay but in a tank that is 
charging (DIP 6 is now on).  See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands “x” metres above the ground. 

 
With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped.  Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

 

Figure 3 - MTRA Operation 
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 MTR/MTRA Installation & Troubleshooting 
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode.  The planned application is to close a contact to illuminate a warning 
alarm light. .  Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank.  (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.)  PB1, PB2, and PB3 
are dry, and the relay power LED is on.  When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3.  This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur.  If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid.  If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal.  Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using “the bridge testing line technique” remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one.  (All DIPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end.  Insert the joined ends into C on the relay 
box, observing all safe electrical practises.  You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo – nothing should happen (if it does return the relay for replacement or repair*).  Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom 
sensor gets wet the pump turns on then turns off 
almost straight away. 

• This is the most common problem encountered with relay set up 
and commissioning, the probe in the bottom of the tank is wired 
into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the 
pump will not turn on even though I am sure the 
probe is wet. 

• Check the sensitivity level set on the relay, some times the level is 
set for foul water but due to changes in the flow the water 
becomes grey or clear, try changing the setting from 20KΩ to 
80KΩ and monitor the results carefully. 

All wiring is complete and all DIPswitches have 
been checked but the pump will not turn on at all. 

• If you have completed the test schedule for the relay and it passed 
then check the wiring to the sensors – for this is now where the 
problem lies or in the earthing arrangements.  If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

 
 
 

 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

MultiTrode Pty Ltd—Australia 
Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au 

Sydney—Australia 
Ph: +61 2 9533 7735 
Fx: +61 2 9533 7790 

Visit www.multitrode.com.au for the latest information 

MultiTrode Inc—USA 
Ph: +1 561 994 8090 
Fx: +1 561 994 6282 

E-mail: sales@multitrode.net 
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MTR Level Relay

The MTR level relay has proven itself to be 
simple and extremely reliable in pump stations 
everywhere. The MTR controls one pump or 
one alarm. The MTRA controls one pump and 
one alarm. 

 Safe
 The extra low sensing voltage ensures maintenance staff  
 and operators are protected at all times. 

 Four sensitivities
 Allows the relay to operate effectively in a wide range  
 of conductive liquids.

 Activation delays
 Each output can have a different time delay to overcome   
 wave action and turbulence.

 LED indication 
 High intensity LED indicators ensure clear signals.  
 Power On (green). Alarm On (red). Pump On (yellow).

 Dipswitch programmable
 All settings are easily selectable from the front panel.

 Proven reliability
 The proven design and performance of the relay ensures   
 long-term reliability of the MultiTrode system.

 I.S application
 Perfect for I.S application when used with an MTISB.

 Unique two-sensor operation (MTRA only)
 Pump and alarm can be controlled using two or three  
 sensors. Two-sensor operation is ideal for budget    
 applications or where space is limited.

 DIN rail or screw mounting
 Low installed cost

Mode of operation:
 MTR Mode Charge/Discharge (Fill or Empty)
 MTRA Mode Discharge ONLY

Probe Inputs: 
 Sensor inputs MTR : 2 / MTRA : 3 
 Sensor voltage 10/12VAC Nominal
 Sensor current  0.8mA max. (per sensor)
 Sensitivity  1k, 4k, 20k, 80k 

Relay Outputs:  
 MTR relay output 2 contact sets : 1 N/O & 1 C/O
 MTR Output delay 0, 2.5, 5, 10, 20, 40, 80, 160 sec

 MTRA relay output 2 relays : both N/O
 MTRA Output delay Pump: 0.5, 10; Alarm: 0.5, 15 sec  

 Relay contact rating 250 VAC  
   5A Resistive,  2A Inductive
 Relay contact life 105 Operations
 Terminal size 2 x 13 AWG /  2.5mm2

Display
 LEDs: Power On Pump Alarm
 MTR  Green Red
 MTRA Green Yellow Red

Physical Product:  
 Dimensions  2.7/8H x 1.3/4W x 4.1/2D (Inches)   
   72Hx45Wx114D (mm)
 Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws 
 Enclosure Makrolon (self-extinguishing)  
 

 

Power Supply:  
 Supply Voltage AC 24, 110,  240, 415VAC*  -  50/60Hz
 Power Consumption 3.5 Watts max         *(MTR only)
 Supply Voltage DC 12 or 24VDC,  
 Power Consumption 3 Watts max  

Environmental Range: 
 Centigrade  - 100  to +600C
 Fahrenheit  +140  to +1400F

Available Models & Ordering Information
 415VAC MTR-1 n/a 
 240VAC MTR-2 MTRA-2 
 110VAC MTR-3 MTRA-3 
 24VAC MTR-4  MTRA-4 
 24VDC MTR-5  MTRA-5 
 12VDC MTR-6  MTRA-6 

Specifications
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An Australian owned company. Products are designed and manufactured in Australia. 

      Don’t take a 
chance with overflows

TYPICAL CONTROL
SYSTEM

PLC/RTU or MT2PC

To control circuit for 
automatic pump control

Normal
Pump
Operation

To control circuit for
back up automatic pump
control + Equipment Fail

alarm / Hi Sump alarm

Pumps OFF

Pumps ON

Pumps OFF
MultiTrode Probe
OR Pressure Transducer

MultiTrode Single
Sensor Probes

Emergency
Pump Control

and Alarm

MTR

Pumps ON

OVERFLOW

You can’t rely on mechanical devices like floats. 
If you are serious about spill prevention, you have to 
eliminate devices that are bound to fail. Then, even if your 
primary control fails (RTU/PLC or the MT2PC), the high level 
in the well detected by the MultiTrode probe and relay can 
be used to turn a pump on automatically.

With implementation of MultiTrode’s single sensor probes and 
MTR relay system, spills can be reduced dramatically and you 

have a back up system that’s reliable. That’s one reason probes 
are installed in 30% of wastewater pump stations in Australia. 

Probe operation is unaffected by build up of fat, grease, 
debris and foam, which causes other systems such as floats, 
bubblers and transducers to fail. That’s why MultiTrode has 
installed probes in more than 50,000 pump stations, and 
more than 10,000 pump controllers and station supervisors 
in pump stations worldwide. 

Primary Control    with     Automatic Pump Control Redundancy

www.multitrode.com

Typical Control System fails

Level rises

MultiTrode MTR takes control to stop spill

1

2

3

1

2

3
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Also from MultiTrode

PumpView 
Secure web-based control, monitoring and alarming for water and 
wastewater networks. No servers, no software, no radio network. 

The only IT infrastructure which is needed for the organisation is a  
web-browser (Internet Explorer 6) and an internet connection. The 
PumpView system uses the cellular network to communicate to the sites.

 

Outpost 2 
An open and powerful municipal SCADA system, straight ‘out of the box’. 
Outpost requires no development or integration, as it interfaces directly to 
MultiTrode RTUs and pump controllers. Use of the OPC and DNP3 protocols 
ensures an open system. Outpost is built on Genesis32 from Iconics, with over 
150,000 licenses around the world.

 

MultiSmart  
New from MultiTrode, this innovative product provides 
‘out of the box’ pump control for water and sewer 
pump stations. It combines ease of use with advanced 
functionality for up to 9 pumps and open interfaces. 
Intuitive operator interface; three phase supply; current & 
power monitoring; dedicated I/O for pump seal, thermal, 
PT100, insulation resistance test; open protocols, high 
speed communications.

 

MT2PC
Proven pump controller with over 10,000 
installed around the world.

 

10-sensor probe
Proven 10-sensor probe, installed in over 
100,000 stations
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The MultiTrode Probe
MultiTrode probes are 
unsurpassed for rugged 
reliability, cost effectiveness  
and simplicity. Designed  
for the tough, turbulent 
conditions found in water, 
sewage and industrial tanks 
and sumps, the probes can  
be found in the simplest and 
the most complex water  
and wastewater management  
systems around the world.   

 Low maintenance  
 Simple installation
 Excellent in turbulence  
 Short & long term cost savings
 Environmentally friendly
 Safe, low sensing voltage
 Unaffected by fat, grease,  

 debris and foam
 Positive pump cut-out 
 Safe – MTISB Barrier

Reliable in all conditions
Operation is unaffected by build up of fat,  
grease debris and foam, which causes other 
systems such as floats, bubblers, pressure and 
ultrasonic transducers to fail.  Turbulence does 
not affect the probe operation. The rugged, streamlined  
design eliminates tangling and is ideal for confined spaces. 

Positive pump cut-out
Operational consistency is important to longevity, low 
maintenance and cost control. The positive pump cut-out 
ensures pumps are turned off at the same level every time.  
This avoids damage due to pump over run and the cost of 
additional control equipment.

Safe for people and environment 
The extra low sensing voltage ensures operators and 
maintenance staff are protected. All MultiTrode products  
are environmentally safe, containing no mercury or other 
harmful contaminants. 

Cost savings 
The low cost of equipment, installation and maintenance 
makes MultiTrode one of the most efficient level control 
systems available. Plus robust construction and longevity 
ensures continued cost savings when compared to other 
systems on the market.

Standard and custom probes
MultiTrode manufactures a wide range of standard probes, 
from a single sensor (200mm) to a ten-sensor probe (1000mm 
increasing to a maximum of nine metres). Custom probes can 
be manufactured to suit your requirements.

Installation
Installation is straightforward. Probes are easy to install 
without entering the wet area. The probe is simply lowered 
in from the top and suspended by its own cable, using the 
mounting kit supplied.

MTAK-1 Mounting Kit (Supplied)

MTAK-2 Mounting Kit (Optional extra)

This extended bracket 
provides up to 300mm 
extra wall clearance. 
This bracket is not 
included as standard 
with probes.

Ordering Examples and Information
  Probe Sensor Cable 
 Model Length  Separation  Length* Number of
 Code (m/in) (mm/in) (m/ft) Sensors 

 0.2/1-10 0.2/8 N/A 10/33 1
 0.5/3-10 0.5/16 150/6 10/33 3
 1.0/10-10 1/40 100/4 10/33 10
 1.5/10-30 1.5/60 150/6 30/100 10
 2.0/10-30 2/80 200/8 30/100 10
 2.5/10-30 2.5/96 250/10 30/100 10
 3.0/10-30 3/115 300/12 30/100 10
 6.0/10-30 6/224 600/24 30/100 10
 9.0/10-30 9/368 900/40 30/100 10 

*Cable Length 10m/33ft or 30m/100ft

  Probe Length Sensor Cable Length
  (meters) Points (meters)

  2.5 10 10

The mounting bracket is a standard  
accessory supplied with all  
multi-sensor probes (not  
standard with 0.2/1-xx  
single sensor probe).  
The MTAK-1 mounting bracket has  
an integral cleaning device. All metal  
components are stainless steel.
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2.1.14. Swagelok Tube Fittings 
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Sta in less Steel 
Seamless Tubing
Fract ional  S izes

■	 Standard instrumentation tubing

■	 Chemically cleaned and passivated tubing

■	 Thermocouple-cleaned tubing

Features
■	Available in sizes from 1/8 to 2 in. outside diameter; 

metric sizes available upon request

■	Marked to indicate size, material, specifications, 
and heat number

Standard Instrumentation Tubing

Material Standards

➀	Nominal wall thickness, not minimum wall thickness.

Ordering Information and Dimensions
Select an ordering number.

Grade UNS ASTM ASME 

316 / 316L S31600 / S31603 A213➀/ A269 SA213➀ 

304 / 304L S30400 / S30403 A213➀/ A269 SA213➀ 

Chemical Composition 

➀	 	Tubing sizes smaller than 1/2 in. outside diameter 
contain up to 0.040 wt. % carbon.

Element

Material Grade

316 / 316L 304 / 304L 

Composition, wt. %

Chromium 16.0 to 18.0 18.0 to 20.0 

Nickel 11.0 to 14.0 8.0 to 11.0 

Molybdenum 2.00 to 3.00 — 

Manganese 2.00 max 2.00 max 

Silicon 0.75 max 0.75 max 

Carbon   0.035 max➀   0.035 max➀ 

Sulfur 0.030 max 0.030 max 

Tube 
OD 
in. 

Nominal Wall 
Thickness 

in. 
Ordering  
Number 

Nominal 
Length

ft
Weight

lb/ft 

316 / 316L Seamless

1/8 0.028 SS-T2-S-028-20 

20

0.029

1/4 

0.035 SS-T4-S-035-20 0.080

0.049 SS-T4-S-049-20 0.105 

0.065 SS-T4-S-065-20 0.128 

3/8

0.035 SS-T6-S-035-20 0.127 

0.049 SS-T6-S-049-20 0.171 

0.065 SS-T6-S-065-20 0.215 

1/2

0.035 SS-T8-S-035-20 0.174 

0.049 SS-T8-S-049-20 0.236 

0.065 SS-T8-S-065-20 0.302 

5/8 0.065 SS-T10-S-065-20 0.389 

3/4 0.065 SS-T12-S-065-20 0.476 

1 0.083 SS-T16-S-083-20 0.813 

1 1/4
0.095 SS-T20-S-09-+5-20 1.187

0.120 SS-T20-S-120-20 1.473

1 1/2
0.120 SS-T24-S-120-20 1.792

0.134 SS-T24-S-134-20 1.981

2
0.134 SS-T32-S-134-20 2.705

0.188 SS-T32-S-188-20 3.686

304 / 304L Seamless

1/4 0.035 304L-T4-S-035-20 

20

0.080 

3/8 0.035 304L-T6-S-035-20 0.127 

1/2 0.035 304L-T8-S-035-20 0.174 

Pressure Ratings
See Swagelok® Tubing Data, MS-01-107, for complete 
pressure ratings.
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Safe Product Selection
When selecting a product, the total system design must 
be considered to ensure safe, trouble-free performance. 
Function, material compatibility, adequate ratings, 
proper installation, operation, and maintenance are the 
responsibilities of the system designer and user.

Warranty Information
Swagelok products are backed by The Swagelok Limited 
Lifetime Warranty. For a copy, visit swagelok.com or contact 
your authorized Swagelok representative.

Swagelok—TM Swagelok Company
© 2003, 2005, 2007, 2008 Swagelok Company
Printed in U.S.A., MI
March 2008, R10
MS-01-153-SCS

Chemically Cleaned and Passivated and Thermocouple-Cleaned Tubing

Cleaning and Packaging

Chemically Cleaned and Passivated Tubing
This tubing complies with ASTM G93, Level A requirement 
for nonvolatile residue levels and also meets requirements 
of CGA G4.1. Tubing ends are protected with polyamide 
nylon film and polyethylene caps. Tubing is packed in single 
polyethylene, heat-sealed bags.

Thermocouple-Cleaned Tubing
This tubing meets the cleanliness requirements of ASTM 
A632-S3. Tubing ends are protected with polyethylene caps. 
Tubing is bulk packaged in polyethylene, heat-sealed bags.

Chemical Composition 

➀	 	Tubing sizes smaller than 1/2 in. outside diameter contain up to 
0.040 wt. % carbon.

Element Composition, wt. %

Chromium 16.0 to 18.0 

Nickel 10.0 to 15.0 

Molybdenum 2.00 to 3.00 

Manganese 2.00 max 

Silicon 0.75 max 

Carbon   0.035 max➀

Sulfur (chemically cleaned  
and passivated) 

0.005 to 0.012 (seamless) 
0.005 to 0.017 (welded) 

Sulfur (thermocouple-cleaned) 0.030 max 

Product 
Inside Diameter 

Finish 
Process 

Designator 
External 
Finish 

Chemically cleaned 
and passivated

20 µin. Ra max G20

Satin32 µin. Ra max G30 

Thermocouple-
cleaned 

Standard finish 
(see ASTM A269) G 

Ordering Information and Dimensions
To order, add a process designator from the table above to a 
basic ordering number.

➀  For thermocouple-cleaned tubing only. To order, use ordering number shown.
➁ For 20 µin. tubing only. To order, use ordering number shown.

Tube 
OD 
in.

Nominal Wall 
Thickness 

in.

Basic  
Ordering  
Number

Nominal 
Length 

ft
Weight 

lb/ft

316L Seamless

1/8
0.020 6L-T2-S-020-20-

20

0.022

0.028 6L-T2-S-028-20-G➀ 0.029

1/4
0.035 6L-T4-S-035-20- 0.080

0.049 6L-T4-S-049-20- 0.105 

3/8  
0.035 6L-T6-S-035-20- 0.127

0.049 6L-T6-S-049-20- 0.171 

1/2

0.035 6L-T8-S-035-20- 0.174

0.049 6L-T8-S-049-20- 0.236

0.065 6L-T8-S-065-20- 0.302 

5/8 0.065 6L-T10-S-065-20- 0.389

3/4 0.065 6L-T12-S-065-20- 0.476

1 
0.065 6L-T16-S-065-20-G20➀ 0.649

0.083 6L-T16-S-083-20- 0.813 

Tools and Accessories
See the Swagelok Tools 
and Accessories catalog, 
MS-01-169, for more 
information.

Tube Fittings
See the Swagelok Gaugeable 
Tube Fittings and Adapter 
Fittings catalog, MS-01-140, for 
information.

Swagelok Orbital 
Welding System
See the Swagelok 
Orbital Welding System 
Quick Reference Guide, 
MS-02-143, for more 
information.

Material Standards

➀	Nominal wall thickness, not minimum wall thickness.

Grade UNS ASTM ASME 

316L S31603   A269➀   SA213➀ 
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Gaugeable Tube Fi t t ings
and Adapter F i t t ings

■ Available in tube sizes from 1/16 to 2 in. and 2 to 50 mm

■ Consistent gaugeability upon initial installation

■ Easy to disconnect and retighten

■ Wide variety of materials and confi gurations
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Gaugeable Tube Fittings and Adapter Fittings     2  

 Features
■ Live-loaded, two-ferrule design.

■ Easy to install. 

■ No torque is transmitted to tubing during installation.

■ Swagelok® gap inspection gauge ensures suffi cient pull-up upon initial installation.

Two-Ferrule, Mechanical Grip Design

The two ferrules separate sealing and tube gripping 

functions; each ferrule is optimized for its function.

The front ferrule creates a seal:

■ against the fi tting body

■ on the tubing outside diameter.

As the nut is turned, the back ferrule:

■ axially advances the front ferrule

■ radially applies an effective tube grip.

Advanced-Geometry, Hinging-
Colleting Back Ferrule Design

This design is standard on all 1/4 to 1/2 in. and 6 

to 12 mm Swagelok stainless steel tube fi ttings to 

help installers make more consistent, leak-tight tube 

connections.

In these sizes, a patented case hardening process 

and patented recessed and contoured geometry 

provide unique engineering to the Swagelok back 

ferrule. The hinging-colleting back ferrule design 

expands on the already robust performance of the 

traditional ferrule design and provides:

■ excellent gas-tight sealing and tube-gripping action

■ easily achieved proper installation

■ consistent remakes

■ excellent vibration fatigue resistance and tube 

support

■ full compatibility with original Swagelok stainless 

steel tube fi ttings of identical sizes.

For additional information, see the 316 Stainless Steel 

Swagelok Tube Fittings with Advanced Geometry 

Back Ferrules technical report, MS-06-16.

Front ferrule

Back ferrule

Tubing
Nut

Fitting body

During assembly of the advanced-geometry design 

(above), the front ferrule is driven into the fi tting body and 

the tubing to create primary seals, while the back ferrule 

hinges inward to create a strong grip on the tubing. The 

back ferrule geometry allows for an improved engineering 

hinging-colleting action that translates axial motion into 

radial swaging action on the tube, yet operates with a low 

assembly torque requirement.

Hinge point
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3     Gaugeable Tube Fittings and Adapter Fittings

Straight Fittings

Unions

Union, 10

Reducing Union, 

11

Bulkhead Union 

and Bulkhead 

Reducing 

Union, 12

Male Connectors

 NPT, 13

ISO/BSP Tapered 

Thread (RT), 14

ISO/BSP Parallel 

Thread (RS), 15

ISO/BSP Parallel 

Thread (RP), 16

Bulkhead 

NPT, 17

SAE/MS Straight 

Thread (ST) 

and Long SAE/

MS Straight 

Thread (ST), 17

O-Seal (SAE/MS 

Straight Thread 

and NPT), 18

AN and 

AN Bulkhead 

Fitting, 19

10-32 Thread, 

M5 � 0.8 

Thread, and 

Metric Thread 

(RS), 20

Features, 2

The Swagelok Tube 
Fitting Advantage, 6

Materials, 8

Alternative Fuels-Type 
Approval, 8

Thread Specifi cations, 8

O-Rings, 8

Cleaning and 
Packaging, 8

Metric Swagelok Tube 
Fittings, 8

Pressure Ratings, 9

Ordering Numbers and 
Dimensions, 10

Weld Connectors

Tube Socket, 20

Male Pipe, 21

Female Connectors

 NPT, 22

ISO/BSP Tapered 

Thread (RT), 

ISO/BSP Parallel 

Thread (RJ and 

RP), 23

ISO/BSP Parallel  

Thread (RG, 

Gauge), 24 

Bulkhead 

NPT, 24

Reducers

Reducer, 25

Long Reducer, 

26

Bulkhead 

Reducer, 26

Port Connectors

Port Connector 

and Reducing 

Port Connector, 

27

Contents

Additional Products

■ For SAF 2507 super duplex 

tube fi ttings, see the 

Swagelok Gaugeable SAF 

2507™ Super Duplex Tube 

Fittings catalog, MS-01-174.

■ For PFA tube fi ttings, see the 

Swagelok PFA Tube Fittings 

and PFA Tubing catalog, 

MS-01-05.

■ For heavy-wall tube fi ttings, 

see the Swagelok High-

Pressure Fittings catalog, 

MS-01-34.
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4     Gaugeable Tube Fittings and Adapter Fittings

45° Elbows

Male 

NPT, 34

 Positionable, 

SAE/MS Straight 

Thread (ST), 34

Tees

Unions

Union and Reducing 

Union, 35

Male 

Branch, NPT 

(TTM), 37

Run, NPT (TMT), 37

Positionable Branch, 

SAE/MS Straight 

Thread (TTS) and 

Positionable Branch, 

ISO/BSP Parallel 

Thread (TTR), 38

 Positionable Run, 

SAE/MS Straight 

Thread (TST), 38

Positionable Run, 

ISO/BSP Parallel 

Thread (TRT), 39 

Caps and Plugs

Cap, 28

Plug, 28

Vent Protectors 

Mud Dauber, 28

90° Elbows

Unions

Union, 29

Male 

NPT, 30

ISO/BSP Tapered 

Thread (RT), 31

Reducing, 31

Positionable, ISO/

BSP Parallel Thread 

(PR) and Positionable, 

SAE/MS Straight 

Thread (ST), 32

Weld 

Tube Socket, 33

Male Pipe, 33

Female 

NPT, 33

Female 

Run, NPT (TFT), 39

Branch, NPT 

(TTF), 40

Cross 

Union, 40

Sanitary Flange Fittings

Kwik-Clamp Flange 

to Swagelok Tube 

Fitting, 41

Tube Adapters

Tube Adapter Information, 42

Male 

NPT and ISO/BSP 

Tapered Thread 

(RT), 43

ISO/BSP Parallel 

Thread (RS and RP), 

44

SAE/MS Straight 

Thread (ST) and 

O-Seal (SAE/MS 

Straight Thread), 45

AN Thread, 45

Pipe Weld, 46 

Contents
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Gaugeable Tube Fittings and Adapter Fittings     5  

Female 

 NPT and ISO/BSP 

Tapered Thread 

(RT), 46

ISO/BSP Parallel 

Thread (RP and 

RJ), and ISO/BSP 

Parallel Thread (RG, 

Gauge), 47

AN Thread, 47

Additional Ordering 

Information, 48

Replacement Parts

Nuts

Female, 50

Knurled Female, 50

Male, 50

Ferrules

Front, 51

Back, 51

Nut-Ferrule Set and 

Package and 

Ferrule Set and 

Ferrule-Pak™ 

Package, 52

ISO/BSP Parallel Gaskets

Steel (RS Fitting), 

Copper (RP Fitting),  

Copper (RG, Gauge 

Fitting), and PTFE 

(RJ Fitting), 53

O-Rings

Buna N (O-Seal 

Straight Threads 

and O-Seal Pipe 

Threads) and 

Fluorocarbon FKM 

(ISO/BSP Parallel 

Threads and 

SAE/MS Straight 

Threads), 8 

Tools and Accessories

For tube benders, wrenches, cutters, 

liquid leak detectors, and more, see 

the Swagelok Tools and Accessories 

catalog, MS-01-169.

Gap Inspection 

Gauge and Depth 

Marking Tool, 55 

Bulkhead Retainer, 

56

Insert for Soft 

Plastic Tubing, 56

Preswaging Tool, 57

Hydraulic Swaging Units, 57

Gaugeability, 58

Installation Instructions, 58

The Swagelok Limited
Lifetime Warranty, 62

Bored-Through Fittings

For thermocouples, dip tubes, and 

heat exchanger tees, 16

Chromatograph Fittings

See the Swagelok 

Gaugeable 

Chromatograph and 

Column End Fittings 

catalog, MS-02-173.

Dielectric Fittings

See the Swagelok 

Dielectric 

Fittings catalog, 

MS-02-36-SCS.

Flanges

For ANSI, DIN, and 

JIS fl anges, see the 

Swagelok Flange 

Adapters catalog, 

MS-02-200.

VCO® and VCR® 

Face Seal Fittings

See the Swagelok 

VCR Metal Gasket 

Face Seal Fittings 

and VCO O-Rings 

Face Seal Fittings 

catalogs, MS-01-24 

and MS-01-28.

Contents
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6     Gaugeable Tube Fittings and Adapter Fittings

“Over 10 000 fittings 
and not a single leak.” 

That is the message one customer 

wanted to share, crediting Swagelok 

components and tube fi ttings 

along with Swagelok distributor 

support, as having played a major 

role in completing—and obtaining 

independent, third-party certifi cation 

for—two 12 000 ton oil rigs.

And that is part of the ongoing story 

behind the continuous improvement 

efforts that Swagelok has initiated and 

sustained since the development and 

patent of the original two-ferrule tube 

fi tting more than 50 years ago.

Today, as everyone is being called on 

to “do more with less” and to recognize 

value, Swagelok continues to improve 

the leak-tight design of the tube 

fi tting for use in thousands of diverse 

applications—including research, 

analytical and process instrumentation, 

bioprocessing, oil and gas, power, 

petrochemical, and semiconductor 

industries—and addressing such 

critical issues as:

■ leakage

■ vibration (tube grip)

■ thermal shock

■ compliance with industry standards

■ installation

■ corrosion

■ intermix/interchange.

Leakage

Excellent gas-tight sealing and 

consistent reassembly help ensure 

accurate measurements of process 

parameters—air, steam, fuel, and 

water—to keep your plant operating 

effi ciently. Moreover, Swagelok tube 

fi ttings minimize fugitive emissions, 

as well as process fl uid leakage and 

operation costs.

From 1999 through 2004, more than 

250 000 fi ttings in gas service at more 

than 400 different process installations 

were leak tested with Swagelok Snoop® 

liquid leak detector. Contact your 

authorized Swagelok sales and service 

representative for more information 

about Swagelok Energy Emissions 

Surveys or to schedule a survey.

Vibration (Tube Grip) 

The patented case-hardening process 

and back-ferrule geometry provide 

excellent vibration fatigue resistance 

and tube support—even in harsh 

or stressful environments, such as 

fuel processing or rotary equipment 

applications. 

Swagelok has conducted rotary fl ex 

tests, which show that the Swagelok 

tube fi tting with advanced geometry 

hinging-colleting back ferrule isolates 

and protects the stress riser that 

is generated along the tube during 

the gripping part of assembly. The 

colleting portion of the back ferrule 

allows more material to contact the 

tube, for additional support. This 

colleting action enhances gripping 

performance and provides both direct 

and axial support to the gripping 

function. This design minimizes the 

effects of bending defl ection at the 

point of grip on the tubing.

Contact your authorized Swagelok 

representative for more information 

about vibration test reports.

The Swagelok Tube Fitting Advantage
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Gaugeable Tube Fittings and Adapter Fittings     7  

Corrosion

Swagelok tube fi ttings are available 

in a variety of materials, including 

controlled-chemistry 316 stainless 

steel and many other alloys for 

enhanced corrosion resistance in a 

variety of applications, including sour 

gas and subsea systems.

Swagelok has conducted tests in 

accordance with ASTM B117-95 to 

evaluate the corrosion resistance of 

Swagelok tube fi ttings. 

Contact your authorized Swagelok 

representative for more information 

about corrosion resistance test reports.

Intermix/Interchange

This practice can be dangerous. 

Leak-tight seals that will withstand 

high pressure, vibration, vacuum, and 

temperature changes depend on close 

tolerances and consistent, exacting 

quality control in conjunction with 

good design principles.

Components of other manufacturers 

may look like Swagelok tube fi tting 

components—but they cannot be 

manufactured in accordance with 

Swagelok engineering standards, nor 

do they benefi t from innovations in 

design and manufacture defi ned by 36 

active Swagelok tube fi tting patents 

issued since 1989. 

Thermal Shock

The elastic, live-loaded two-ferrule 

design compensates for changes in 

temperature during system start-up 

and shutdown and helps eliminate 

leakage related to rapid thermal 

expansion or contraction. 

Swagelok has conducted tests 

that demonstrated the capability of 

Swagelok tube fi ttings to withstand 

thermal shock and high temperature. 

Contact your authorized Swagelok 

representative for more information 

about thermal shock test reports.

Compliance with 
Industry Standards

Swagelok Company works with 

standards organizations around the 

world to provide you with products that 

address your needs. 

See Materials, page 8; Thread 

Specifi cations, page 8; and 

Pressure Ratings, page 9, for more 

information about the specifi cations 

to which Swagelok tube fi ttings are 

manufactured.

Contact your authorized Swagelok 

representative for more information 

about Swagelok tube fi tting 

certifi cations.

Installation

The Swagelok tube fi tting installation 

advantages:

■ Easy to install

■ No torque is transmitted to tubing 

during installation

■ Swagelok gap inspection gauge 

assures suffi cient pull-up upon initial 

installation.

Swagelok tube fi tting components 

provide exceptional dimensional, 

metallurgical, and mechanical 

uniformity that allow predictable, 

repeatable installation.

Swagelok authorized sales and service 

centers offer installation training 

seminars that provide additional 

information on:

■ The requirements for making safe, 

leak-tight connections

■ A variety of tools and accessories 

designed for use with Swagelok tube 

fi ttings.
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8     Gaugeable Tube Fittings and Adapter Fittings

 O-Rings
O-seal fi ttings include a 70 durometer Buna N O-ring. 

Other straight-thread fi ttings with O-rings include a 90 

durometer fl uorocarbon FKM O-ring. Other O-ring materials 

are available upon request. O-rings are coated with a thin 

fi lm of silicone-based lubricant. Removal of factory-applied 

lubricants may alter performance.

 Materials

Pipe Thread Sealants

A thread sealant should always be used when assembling 

tapered threads. SWAK® anaerobic pipe thread sealant and 

Swagelok PTFE tape are available. For more information, see 

the Swagelok Tools and Accessories catalog, MS-01-169.

 Cleaning and Packaging
Fitting components are cleaned to remove machine oil, grease, 

and loose particles. For more information, see Swagelok 

Standard Cleaning and Packaging (SC-10), MS-06-62.

Fittings are available individually bagged; add CP to the 

ordering number.

Example: SS-200-6CP

On request, fi ttings can be cleaned and packaged in 

accordance with Swagelok Special Cleaning and Packaging 

(SC-11), MS-06-63, with front ferrules silver plated and 

Krytox® 240 AC applied to the internal surface of the nut. 

To order, add -BQ to the ordering number.

Example: SS-400-1-4-BQ

Oxygen Service Hazards

For more information about hazards and risks of oxygen-

enriched systems, see the Swagelok Oxygen System Safety 

technical report, MS-06-13.

Materials Standards

➀ Straight fi ttings and tube adapters.

➁ Elbows, crosses, and tees.

➂  All straight fittings and tube adapters and 1/4 and 3/8 in.; 6 and 10 mm 
elbows, crosses, and tees.

➃ Elbows, crosses, and tees larger than 3/8 in. and 10 mm.

➄   See the Swagelok PFA Tube Fittings and PFA Tubing catalog, MS-01-05.

➅  See the Swagelok Gaugeable SAF 2507 Super Duplex Tube Fittings 
catalog, MS-01-174.

Material   Bar Stock➀   Forgings➁

316 stainless 
steel 

ASTM A276, 
ASME SA479, EN 1.4401

ASTM A182, 
ASME SA182, EN 1.4401 

Alloy 20 ASTM B473 ASTM B462 

Alloy 400/
R-405 

ASTM B164, 
ASME SB164 

ASTM B564, 
ASME SB564

Alloy 600 ASTM B166, ASME SB166 ASTM B564, ASME SB564

Alloy 625   ASTM B446➂ ASTM B564, ASME SB564➃

Alloy 825 ASTM B425 ASTM B564, ASME SB564

Alloy C-276 ASTM B574 ASTM B564

Aluminum ASTM B211 ASTM B247 

Brass ASTM B16, ASTM B453 ASTM B283

Carbon steel ASTM A108 — 

Nylon ASTM D4066 — 

  PFA➄ — ASTM D3307 Type I

PTFE ASTM D1710 ASTM D3294 

  SAF 2507➅ ASTM A479 ASTM A182

Titanium 
(grade 4) 

ASTM B348 ASTM B381

 Thread Specifi cations

Thread Type (End Connection) Reference Specification 

NPT ASME B1.20.1, SAE AS71051 

ISO/BSP (parallel) 
(Based on DIN 3852) 

(Swagelok PR, RP, and RS fittings) 
 ISO 228, JIS B0202  

ISO/BSP (tapered) 
(Based on DIN 3852) 
(Swagelok RT fittings)  

ISO 7, BS EN 10226-1, 
JIS B0203  

ISO/BSP (gauge)
(Based on EN 837-1 and 837-3) 
(Swagelok RG and RJ fittings) 

 ISO 228, JIS B0202  

Unified (SAE) 
(Swagelok ST fittings)

ASME B1.1 

Additional Processing

Fitting bodies are processed for improved performance, as 

listed below. No additional processing is required for alloy 625, 

alloy 825, brass, nylon, 316 stainless steel, and PTFE materials. 

■ Over 1 in. and over 25 mm stainless steel fi ttings use 

stainless steel ferrules with PFA coating. Applications 

above 450°F (232°C) require silver-plated front ferrules and 

uncoated back ferrules. To order fi ttings with silver-plated 

front ferrules and uncoated back ferrules, add -BM to the 

fi tting ordering number.

 Example: SS-2400-6-BM

■ All carbon steel Swagelok tube fi ttings are supplied with 

316 stainless steel back ferrules.

Fitting Body Material Process 

Aluminum Anodized, hydrocarbon film 

Alloy 400/R-405, alloy 20, 
alloy C-276, alloy 600 

Hydrocarbon film 

Carbon steel (except weld bodies) Zinc plating 

Carbon steel (weld bodies) 
Hydrocarbon film chemical 

conversion coating 

Titanium Anodized 

 Metric Swagelok Tube Fittings
Metric tube fi ttings have a stepped shoulder on the body hex. 

Shaped fi ttings, such as elbows, crosses, and tees, are 

stamped MM for metric tubing and have no step on the forging.

Swagelok
metric 

tube end

Swagelok
fractional
tube stub

No shoulderStepped identifi cation 
shoulders

Stepped identifi cation 
shoulders

Swagelok 
metric tube 

ends  Alternative Fuels-Type Approval
Stainless steel Swagelok 

tube fi ttings used with 

316 stainless steel and 316 Ti 

stainless steel alloy tubing 

as shown in the table have been tested to the requirements of 

ECE R110, EIHP Draft, and ECE R67.

Tube OD Wall Thickness

3 to 16 mm 0.7 to 2.5 mm

1/8 to 5/8 in. 0.028 to 0.095 in.
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Gaugeable Tube Fittings and Adapter Fittings     9  

 Pressure Ratings

O-Seal Pressure Ratings

Stainless steel and carbon steel O-seal fi ttings up to 1 in. and 

25 mm are rated to 3000 psig (206 bar).

Pipe End (NPT and ISO 7) 
Pressure Ratings Basis

Pressure ratings for fi ttings with both tube fi tting and pipe 

thread ends are determined by the end connection with the 

lower pressure rating. The table lists pressure ratings for male 

and female tapered pipe thread ends. For female and male 

pipe threads to have the same pressure rating in the same 

nominal pipe size, the female thread would require a heavier 

wall, resulting in a fi tting too large and bulky to be practical.

■ To determine pressure ratings in accordance with 

ASME B31.1, Power Piping:

 ■ stainless steel material—multiply by 0.94

 ■ carbon steel material—multiply by 0.85.

 Brass material ratings remain the same.

■ To determine MPa, multiply bar by 0.10.

Pressure Ratings

Ratings are based on ASME Code for Pressure Piping B31.3, 

Process Piping, at ambient temperature.

Allowable Stress 

Stress values are based on ASME Code for Pressure Piping 

B31.3, Process Piping, at ambient temperature.

SAE/MS Fittings Pressure Ratings Basis

Pressure ratings are based on SAE J1926/3 at ambient 

temperature.

Some fi ttings with AN, O-seal, and SAE/MS ends may have 

lower ratings. For more information, contact your authorized 

Swagelok representative. 

Swagelok Tube Fitting Pressure Ratings

Swagelok tube fi tting ends are rated to the working pressure 

of tubing as listed in Swagelok Tubing Data, MS-01-107. 

Careful selection of high-quality tubing is important when 

installing safe, leak-tight systems.

Material 

Allowable Stress 

psi bar 

316 SS 20 000 1378 

Brass 10 000 689 

Steel 20 000 1378 

NPT/
ISO 
Pipe 
Size 
in.

316 SS and Carbon Steel Brass 

Male Female Male Female 

psig bar psig bar psig bar psig bar 

1/16 11 000 760 6700 460 5500 380 3300 230 

1/8 10 000 690 6500 440 5000 340 3200 220 

1/4 8 000 550 6600 450 4000 270 3300 220 

3/8 7 800 540 5300 360 3900 270 2600 180 

1/2 7 700 530 4900 330 3800 260 2400 160 

3/4 7 300 500 4600 320 3600 250 2300 160 

1 5 300 370 4400 300 2600 180 2200 150 

1 1/4 6 000 410 5000 350 3000 200 2500 170 

1 1/2 5 000 340 4600 310 2500 170 2300 150 

2 3 900 270 3900 270 1900 130 1900 130 

SAE/MS 
Thread Size Designator

316 SS and Carbon Steel 

Nonpositionable Positionable 

psig bar psig bar 

5/16-24 2ST

4568 315 

4568 315 7/16-20 4ST

1/2-20 5ST

9/16-18 6ST
3626 250 

3/4-16 8ST

7/8-14 10ST
3626 250 2900 200 

1 1/16-12 12ST

1 3/16-12 14ST
2900 200 2320 160 

1 5/16-12 16ST

1 5/8-12 20ST
2320 160 1813 125 

1 7/8-12 24ST

2 1/2-12 32ST 1813 125 1450 100 

Positionable, ISO/BSP Parallel Thread (PR) 
Pressure Ratings

Pressure ratings are at ambient temperature.

ISO/BSP 
Male Pipe 

Size 
in.

316 SS and 
Carbon Steel

psig bar

1/8

4568 3151/4

3/8

1/2

2320 1603/4

1
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10     Gaugeable Tube Fittings and Adapter Fittings

 Union

D D
A

E

 Ordering Numbers and Dimensions 
■ See How to Order, below. Minimum order quantities may apply to certain materials and confi gurations.

■  Dimensions are for reference only and are subject to change. Dimensions are shown with Swagelok nuts fi nger-tight. 

For Swagelok nut dimensions, see page 50.

■  CAD templates are available on www.swagelok.com.

Straight Fittings

Unions

Union (Metric to Fractional)

D Dx
A

E

F fl at

Tx

T

➀ Bored through.

Tube 
OD

Basic 
Ordering 
Number 

Dimensions 

A D E 

Dimensions, in.  

1/16 -100-6 0.99 0.34 0.05 

1/8 -200-6 1.40 0.50 0.09 

3/16 -300-6 1.47 0.54 0.12 

1/4 -400-6 1.61 0.60 0.19 

5/16 -500-6 1.69 0.64 0.25 

3/8 -600-6 1.77 0.66 0.28 

1/2 -810-6 2.02 0.90 0.41 

1/2 -810-6-0030➀ 4.30 —
0.50 

5/8 -1010-6 2.05 
0.96 

3/4 -1210-6 2.11 0.62 

7/8 -1410-6 2.17 1.02 0.72 

1 -1610-6 
2.55 1.23 

0.88 

1 1/8 -1810-6 0.97 

1 1/4 -2000-6 3.63 1.62 1.09 

1 1/2 -2400-6 4.25 1.97 1.34 

2 -3200-6 5.88 2.66 1.81 

Dimensions, mm 

2 -2M0-6 35.6 
12.9 

1.7 

3 -3M0-6 35.3 
2.4 

4 -4M0-6 37.3 13.7 

6 -6M0-6 41.0 15.3 4.8 

8 -8M0-6 43.2 16.2 6.4 

10 -10M0-6 46.2 17.2 7.9 

12 -12M0-6 51.2 22.8 9.5 

14 -14M0-6 

52.0 
24.4 

11.1 

15 -15M0-6 11.9 

16 -16M0-6 12.7 

18 -18M0-6 53.5 15.1 

20 -20M0-6 
55.0 26.0 

15.9 

22 -22M0-6 18.3 

25 -25M0-6 65.0 31.3 
21.8 

28 -28M0-6 85.0 36.6 

30 -30M0-6 92.7 39.6 26.2 

32 -32M0-6 97.3 42.0 28.6 

38 -38M0-6 114 49.4 33.7 

50 -50M0-6 146 65.0 45.2 

Tube OD
Basic 

Ordering 
Number 

Dimensions 

T Tx, in. A D Dx E F 

Dimensions, mm  

2 
1/8 
1/4 

-2M0-6-2 
-2M0-6-4 

35.2 
38.6 

12.9 
12.8 
15.3 

1.7 
12 
14 

3 1/8 -3M0-6-2 35.2 12.9 12.8 2.4 12 

4 
1/8 
1/4 

-4M0-6-2 
-4M0-6-4 

36.5 
39.4 

13.7 
12.8 
15.3 

2.4 
12 
14 

6 

1/16 
1/8 
1/4 
5/16 
3/8 

-6M0-6-1 
-6M0-6-2 
-6M0-6-4 
-6M0-6-5 
-6M0-6-6 

34.3 
38.5 
41.0 
42.3 
43.2 

15.3 

8.6 
12.8 
15.3 
16.2 
16.8 

1.3 
2.4 
4.8 
4.8 
4.8 

14 
14 
14 
14 
16 

8 
1/4 
3/8 

-8M0-6-4 
-8M0-6-6 

42.3 
44.3 

16.2 
15.3 
16.9 

4.8 
6.4 

15 
16 

10 

1/8 
1/4 
5/16 
3/8 

-10M0-6-2 
-10M0-6-4 
-10M0-6-5 
-10M0-6-6 

41.8 
44.5 
45.1 
45.9 

17.2 

12.8 
15.3 
16.2 
16.9 

2.4 
4.8 
6.4 
7.1 

18 

12 

1/4 
5/16 
3/8 
1/2 

-12M0-6-4 
-12M0-6-5 
-12M0-6-6 
-12M0-6-8 

47.0 
47.8 
48.4 
51.2 

22.8 

15.3 
16.2 
16.9 
22.8 

4.8 
6.4 
7.1 
9.5 

22 

15 1/2 -15M0-6-8 52.0 24.4 22.8 10.3 24 

16 5/8 -16M0-6-10 52.0 24.4 24.4 12.7 24 

18 3/4 -18M0-6-12 53.5 24.4 24.4 15.1 27 

20 
1/2 
1 

-20M0-6-8 
-20M0-6-16 

55.0 
62.8 

26.0 
22.8 
31.3 

10.3 
15.9 

30 
35 

25 1 -25M0-6-16 65.0 31.3 31.3 21.8 35 

How to Order

Select a basic ordering number. Example -100-6 

Add a material designator. Example: SS-100-6

Material Designator Material Designator

316 SS SS Alloy C-276 HC

Aluminum A Brass B

Alloy 20 C20 Carbon steel S

Alloy 400/R-405 M Nylon NY

Alloy 600 INC PTFE T

Alloy 625 625 Titanium 
(grade 4)

TI
Alloy 825 825
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Gaugeable Tube Fittings and Adapter Fittings     11  

Unions

Tx

T

D Dx
A

E

 Reducing Union

Tube OD 
Basic 

Ordering
Number 

Dimensions

T Tx A D Dx E 

Dimensions, in. 

1/8 1/16 -200-6-1 1.22 0.50 0.34 0.05 

3/16 
1/16 
1/8 

-300-6-1 
-300-6-2 

1.27 
1.44 

0.54 
0.34 
0.50 

0.05 
0.09 

1/4 
1/16 
1/8 
3/16 

-400-6-1 
-400-6-2 
-400-6-3 

1.35 
1.52 
1.55 

0.60 
0.34 
0.50 
0.54 

0.05 
0.09 
0.12 

5/16 
1/8 
1/4 

-500-6-2 
-500-6-4 

1.56 
1.66 

0.64 
0.50 
0.60 

0.09 
0.19 

3/8 

1/16 
1/8 
1/4 
5/16 

-600-6-1 
-600-6-2 
-600-6-4 
-600-6-5 

1.44 
1.61 
1.70 
1.74 

0.66 

0.34 
0.50 
0.60 
0.64 

0.05 
0.09 
0.19 
0.25 

1/2 
1/8 
1/4 
3/8 

-810-6-2 
-810-6-4 
-810-6-6 

1.78 
1.85 
1.91 

0.90 
0.50 
0.60 
0.66 

0.09 
0.19 
0.28 

5/8 
3/8 
1/2 

-1010-6-6 
-1010-6-8 

1.94 
2.05 

0.96 
0.66 
0.90 

0.28 
0.41 

3/4 

1/4 
3/8 
1/2 
5/8 

-1210-6-4 
-1210-6-6 
-1210-6-8 
-1210-6-10 

1.94 
2.00 
2.11 
2.11 

0.96 

0.60 
0.66 
0.90 
0.96 

0.19 
0.28 
0.41 
0.50 

1 
1/2 
3/4 

-1610-6-8 
-1610-6-12 

2.38 1.23 
0.90 
0.96 

0.41 
0.62 

Dimensions, mm

3 2 -3M0-6-2M 35.3 12.9 12.9 1.7 

6 
2 
3 
4 

-6M0-6-2M 
-6M0-6-3M 
-6M0-6-4M 

38.6 
38.6 
39.4 

15.3 
12.9 
12.9 
13.7 

1.7 
2.4 
2.4 

8 6 -8M0-6-6M 42.3 16.2 15.3 4.8 

10 
6 
8 

-10M0-6-6M 
-10M0-6-8M 

44.5 
45.1 

17.2 
15.3 
16.2 

4.8 
6.4 

12 
6 
8 

10 

-12M0-6-6M 
-12M0-6-8M 
-12M0-6-10M 

47.0 
47.8 
48.7 

22.8 
15.3 
16.2 
17.2 

4.8 
6.4 
7.9 

16 
10 
12 

-16M0-6-10M 
-16M0-6-12M 

45.9 
52.0 

24.4 
17.2 
22.8 

7.9 
9.5 

18 12 -18M0-6-12M 53.5 24.4 22.8 9.5 

25 
18 
20 

-25M0-6-18M 
-25M0-6-20M 

61.0 
62.3 

31.3 
24.4 
26.0 

15.1 
15.9 

30 
18 
20 
25 

-30M0-6-18M 
-30M0-6-20M 
-30M0-6-25M 

75.4 
75.4 
80.1 

39.6 
24.4 
26.0 
31.3 

15.1 
15.9 
21.8 

32 
18 
20 
25 

-32M0-6-18M 
-32M0-6-20M 
-32M0-6-25M 

77.8 
77.8 
82.3 

42.0 
24.4 
26.0 
31.3 

15.1 
15.9 
21.8 

38 
20 
25 
30 

-38M0-6-20M 
-38M0-6-25M 
-38M0-6-30M 

87.5 
92.0 
105 

49.4 
26.0 
31.3 
39.6 

15.9 
21.8 
26.2 

Straight Fittings
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12     Gaugeable Tube Fittings and Adapter Fittings

 Bulkhead Union

➀  Minimum panel thickness is 0.06 in.

D D
A

E

F fl atF fl at F fl at

Unions

Tube 
OD

Basic 
Ordering
Number 

Dimensions

A D E F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in. 

1/16 -100-61 1.24 0.34 0.05 5/16 13/64 0.12➀ 

1/8 -200-61 2.02 0.50 0.09 1/2 21/64 
0.50 

3/16 -300-61 2.11 0.54 0.12 9/16 25/64 

1/4 -400-61 2.27 0.60 0.19 5/8 29/64 0.40 

5/16 -500-61 2.39 0.64 0.25 11/16 33/64 
0.44 

3/8 -600-61 2.45 0.66 0.28 3/4 37/64 

1/2 -810-61 2.80 0.90 0.41 15/16 49/64 
0.50 

5/8 -1010-61 2.86 0.96 0.50 1 1/16 57/64 

3/4 -1210-61 3.11 0.96 0.62 1 3/16 1 1/64 0.66 

1 -1610-61 3.77 1.23 0.88 1 5/8 1 21/64 

0.75 
1 1/4 -2000-61 4.85 1.62 1.09 1 7/8 1 41/64 

1 1/2 -2400-61 5.48 1.97 1.34 2 1/4 1 61/64 

2 -3200-61 7.10 2.66 1.81 2 3/4 2 41/64 

Dimensions, mm 

3 -3M0-61 51.3 12.9 2.4 
14 

8.3 
12.7 

4 -4M0-61 53.6 13.7 2.4 9.9 

6 -6M0-61 57.7 15.3 4.8 16 11.5 10.2 

8 -8M0-61 61.0 16.2 6.4 18 13.1 
11.2 

10 -10M0-61 63.7 17.2 7.9 22 16.3 

12 -12M0-61 71.0 22.8 9.5 24 19.5 

12.7 
14 -14M0-61 72.5 24.4 11.1 

27 

22.5 

15 -15M0-61 72.5 24.4 11.9 
22.8 

16 -16M0-61 72.5 24.4 12.7 

18 -18M0-61 78.9 24.4 15.1 30 26.0 16.8 

20 -20M0-61 84.5 26.0 15.9 35 29.0 

19.0 

25 -25M0-61 96.0 31.3 21.8 41 34.0 

30 -30M0-61 124 39.6 26.2 
50 

40.5 

32 -32M0-61 128 42.0 28.6 42.5 

38 -38M0-61 145 49.4 33.7 60 50.5 

Bulkhead Reducing Union (Metric to Fractional)

Tube OD

Basic 
Ordering
Number 

Dimensions

T Tx, in. A D Dx E F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, mm 

6 1/8 -6M0-61-2 55.1 15.3 12.7 2.4 16 11.5 10.2 

Straight Fittings

Bulkhead Reducing Union

D Dx
A

E

F fl atF fl at F fl at

Tx

Tube OD

Basic 
Ordering
Number 

Dimensions

T Tx A D Dx E F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in. 

1/8 1/16 -200-61-1 1.85 0.50 0.34 0.05 1/2 21/64 0.50

1/4 1/8 -400-61-2 2.17 0.60 0.50 0.09 5/8 29/64 0.40 

3/8 1/4 -600-61-4 2.39 0.66 
0.60 0.19 

3/4 37/64 0.44 

1/2 1/4 -810-61-4 2.63 0.90 15/16 49/64 0.50 

T
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Gaugeable Tube Fittings and Adapter Fittings     13  

Male Connectors

  NPT 

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

D
A

E

F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD

NPT 
Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/16 
1/16 
1/8 
1/4 

-100-1-1 
-100-1-2 
-100-1-4 

0.94 
1.03 
1.22 

0.34 0.05 
5/16 
7/16 
9/16 

1/8 

1/16 
1/8 
1/4 
3/8 
1/2 

-200-1-1 
-200-1-2 
-200-1-4 
-200-1-6 
-200-1-8 

1.17 
1.20 
1.40 
1.41 
1.66 

0.50 0.09 

7/16 
7/16 
9/16 
11/16 
7/8 

3/16 
1/8 
1/4 

-300-1-2 
-300-1-4 

1.23 
1.43 

0.54 0.12 
7/16 
9/16 

1/4 

1/16 
1/8 
1/4 
3/8 
1/2 
3/4 

-400-1-1 
-400-1-2 
-400-1-4 
-400-1-6 
-400-1-8 
-400-1-12 

1.29 
1.29 
1.49 
1.51 
1.76 
1.82 

0.60 

0.12 
0.19 
0.19 
0.19 
0.19 
0.19 

1/2 
1/2 
9/16 
11/16 
7/8 

1 1/16 

5/16 
1/8 
1/4 
3/8 

-500-1-2 
-500-1-4 
-500-1-6 

1.34 
1.52 
1.54 

0.64 
0.19 
0.25 
0.25 

9/16 
9/16 
11/16 

3/8 

1/8 
1/4 
3/8 
1/2 
3/4 
1 

-600-1-2 
-600-1-4 
-600-1-6 
-600-1-8 
-600-1-12 
-600-1-16 

1.39 
1.57 
1.57 
1.82 
1.88 
2.14 

0.66 

0.19 
0.28 
0.28 
0.28 
0.28 
0.28 

5/8 
5/8 

11/16 
7/8 

1 1/16 
1 3/8 

1/2 

1/8 
1/4 
3/8 
1/2 
3/4 
1 

-810-1-2 
-810-1-4 
-810-1-6 
-810-1-8 
-810-1-12 
-810-1-16 

1.53 
1.71 
1.71 
1.93 
1.99 
2.25 

0.90 

0.19 
0.28 
0.38 
0.41 
0.41 
0.41 

13/16 
13/16 
13/16 
7/8 

1 1/16 
1 3/8 

5/8 

1/4 
3/8 
1/2 
3/4 

-1010-1-4 
-1010-1-6 
-1010-1-8 
-1010-1-12 

1.74 
1.74 
1.93 
1.99 

0.96 

0.28 
0.38 
0.47 
0.50 

15/16 
15/16 
15/16 
1 1/16 

3/4 

3/8 
1/2 
3/4 
1 

-1210-1-6 
-1210-1-8 
-1210-1-12 
-1210-1-16 

1.80 
1.99 
1.99 
2.25 

0.96 

0.41 
0.47 
0.62 
0.62 

1 1/16 
1 1/16 
1 1/16 
1 3/8 

7/8 
1/2 
3/4 
1 

-1410-1-8 
-1410-1-12 
-1410-1-16 

1.99 
1.99 
2.25 

1.02 
0.47 
0.62 
0.72 

1 3/16 
1 3/16 
1 3/8 

1 
1/2 
3/4 
1 

-1610-1-8 
-1610-1-12 
-1610-1-16 

2.26 
2.26 
2.45 

1.23 
0.47 
0.62 
0.88 

1 3/8 

1 1/8 1 -1810-1-16 2.45 1.23 0.88 1 5/8 

1 1/4 
1 

1 1/4 
-2000-1-16 
-2000-1-20 

3.04 1.62 
0.88 
1.09 

1 3/4 

1 1/2 1 1/2 -2400-1-24 3.50 1.97 1.34 2 1/8 

2 2 -3200-1-32 4.47 2.66 1.81 2 3/4 

Tube 
OD

NPT 
Size 
in.

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

2 1/8 -2M0-1-2 30.5 12.9 1.7 12 

3 
1/8 
1/4 

-3M0-1-2 
-3M0-1-4 

30.5 
35.6 

12.9 2.4 
12 
14 

4 
1/8 
1/4 

-4M0-1-2 
-4M0-1-4 

31.2 
36.3 

13.7 2.4 
12 
14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-1-2 
-6M0-1-4 
-6M0-1-6 
-6M0-1-8 

32.8 
37.9 
38.4 
44.7 

15.3 4.8 

14 
14 
18 
22 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-1-2 
-8M0-1-4 
-8M0-1-6 
-8M0-1-8 

34.2 
38.7 
39.3 
45.6 

16.2 

4.8 
6.4 
6.4 
6.4 

15 
15 
18 
22 

10 

1/8 
1/4 
3/8 
1/2 
3/4 

-10M0-1-2 
-10M0-1-4 
-10M0-1-6 
-10M0-1-8 
-10M0-1-12 

36.3 
40.9 
40.9 
46.5 
48.0 

17.2 

4.8 
7.1 
7.9 
7.9 
7.9 

18 
18 
18 
22 
27 

12 

1/8 
1/4 
3/8 
1/2 
3/4 

-12M0-1-2 
-12M0-1-4 
-12M0-1-6 
-12M0-1-8 
-12M0-1-12 

38.8 
43.4 
43.4 
49.0 
50.5 

22.8 

4.8 
7.1 
9.5 
9.5 
9.5 

22 
22 
22 
22 
27 

14 
1/4 
3/8 
1/2 

-14M0-1-4 
-14M0-1-6 
-14M0-1-8 

44.1 
44.1 
49.0 

24.4 
7.1 
9.5 

11.1 
24 

15 1/2 -15M0-1-8 49.0 24.4 11.9 24 

16 
3/8 
1/2 
3/4 

-16M0-1-6 
-16M0-1-8 
-16M0-1-12 

44.1 
49.0 
50.5 

24.4 
9.5 

11.9 
12.7 

24 
24 
27 

18 
1/2 
3/4 

-18M0-1-8 
-18M0-1-12 

50.5 24.4 
11.9 
15.1 

27 

20 
1/2 
3/4 

-20M0-1-8 
-20M0-1-12 

52.3 26.0 
11.9 
15.9 

30 

22 
3/4 
1 

-22M0-1-12 
-22M0-1-16 

52.3 
57.1 

26.0 
15.9 
18.3 

30 
35 

25 
1/2 
3/4 
1 

-25M0-1-8 
-25M0-1-12 
-25M0-1-16 

57.5 
57.5 
62.3 

31.3  
11.9 
15.9 
21.8 

35 

28 
1 

1 1/4 
-28M0-1-16 
-28M0-1-20 

72.4 
73.1 

36.6 21.8 
41 
46 

30 1 1/4 -30M0-1-20 77.2 39.6 26.2 46 

32 1 1/4 -32M0-1-20 79.6 42.0 28.6 46 

38 1 1/2 -38M0-1-24 91.6 49.4 33.7 55 

Straight Fittings
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14     Gaugeable Tube Fittings and Adapter Fittings

See page 8 for thread specifi cations.

Male Connectors

 ISO/BSP Tapered Thread (RT)

D
A

E

F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD

ISO 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/8 
1/8 
1/4 

-200-1-2RT 
-200-1-4RT 

1.20 
1.40 

0.50 0.09 
7/16 
9/16 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-1-2RT 
-400-1-4RT 
-400-1-6RT 
-400-1-8RT 

1.29 
1.49 
1.51 
1.76 

0.60 0.19 

1/2 
9/16 
11/16 
7/8 

5/16 
1/8 
1/4 

-500-1-2RT 
-500-1-4RT 

1.34 
1.52 

0.64 
0.19 
0.25 

9/16 

3/8 

1/8 
1/4 
3/8 
1/2 
3/4 

-600-1-2RT 
-600-1-4RT 
-600-1-6RT 
-600-1-8RT 
-600-1-12RT 

1.39 
1.57 
1.57 
1.82 
1.88 

0.66 

0.19 
0.28 
0.28 
0.28 
0.28 

5/8 
5/8 

11/16 
7/8 

1 1/16 

1/2 

1/4 
3/8 
1/2 
3/4 

-810-1-4RT 
-810-1-6RT 
-810-1-8RT 
-810-1-12RT 

1.71 
1.71 
1.93 
1.99 

0.90 

0.28 
0.38 
0.41 
0.41 

13/16 
13/16 
7/8 

1 1/16 

5/8 1/2 -1010-1-8RT 1.93 0.96 0.47 15/16 

3/4 
3/4 
1 

-1210-1-12RT 
-1210-1-16RT 

1.99 
2.25 

0.96 0.62 
1 1/16 
1 3/8 

1 
3/4 
1 

-1610-1-12RT 
-1610-1-16RT 

2.26 
2.45 

1.23 
0.63 
0.88 

1 3/8 

1 1/4 1 1/4 -2000-1-20RT 3.04 1.62 1.09 1 3/4

Tube 
OD

ISO 
Thread 
Size, in.

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

2 1/8 -2M0-1-2RT 30.5 12.9 1.7 12 

3 
1/8 
1/4 

-3M0-1-2RT 
-3M0-1-4RT 

30.5 
35.6 

12.9 2.4 
12 
14 

4 
1/8 
1/4 

-4M0-1-2RT 
-4M0-1-4RT 

31.2 
36.3 

13.7 2.4 
12 
14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-1-2RT 
-6M0-1-4RT 
-6M0-1-6RT 
-6M0-1-8RT 

32.8 
37.9 
38.4 
44.7 

15.3 4.8 

14 
14 
18 
22 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-1-2RT 
-8M0-1-4RT 
-8M0-1-6RT 
-8M0-1-8RT 

34.2 
38.7 
39.2 
45.6 

16.2 

4.8 
6.4 
6.4 
6.4 

15 
15 
18 
22 

10 

1/8 
1/4 
3/8 
1/2 
3/4 

-10M0-1-2RT 
-10M0-1-4RT 
-10M0-1-6RT 
-10M0-1-8RT 
-10M0-1-12RT 

36.3 
40.9 
40.9 
46.5 
48.0 

17.2 

4.8 
7.1 
7.9 
7.9 
7.9 

18 
18 
18 
22 
27 

12 

1/4 
3/8 
1/2 
3/4 

-12M0-1-4RT 
-12M0-1-6RT 
-12M0-1-8RT 
-12M0-1-12RT 

43.4 
43.4 
49.0 
50.5 

22.8 

7.1 
9.5 
9.5 
9.5 

22 
22 
22 
27 

14 
1/4 
3/8 

-14M0-1-4RT 
-14M0-1-6RT 

44.1 
44.1 

24.4 
7.1 
9.5 

24 

15 1/2 -15M0-1-8RT 49.0 24.4 11.9 24 

16 

1/4 
3/8 
1/2 
3/4 

-16M0-1-4RT 
-16M0-1-6RT 
-16M0-1-8RT 
-16M0-1-12RT 

44.1 
44.1 
49.0 
50.5 

24.4 

7.1 
9.5 

11.9 
12.7 

24 
24 
24 
27 

18 
1/2 
3/4 

-18M0-1-8RT 
-18M0-1-12RT 

50.5 24.4 
11.9 
15.1 

27 

20 
1/2 
3/4 

-20M0-1-8RT 
-20M0-1-12RT 

52.3 26.0 
11.9 
15.9 

30 

22 
3/4 
1 

-22M0-1-12RT 
-22M0-1-16RT 

52.3 
57.1 

26.0 
15.9 
18.3 

30 
35 

25 
1/2 
3/4 
1 

-25M0-1-8RT 
-25M0-1-12RT 
-25M0-1-16RT 

57.5 
57.5 
62.3 

31.3  
11.9 
15.9 
21.8 

35 

28 
1 

1 1/4 
-28M0-1-16RT 
-28M0-1-20RT 

72.4 
73.1 

36.6 21.8 
41 
46 

30 1 1/4 -30M0-1-20RT 77.2 39.6 26.2 46 

32 1 1/4 -32M0-1-20RT 79.6 42.0 28.6 46 

38 1 1/2 -38M0-1-24RT 91.6 49.4 33.7 55 

Straight Fittings
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Gaugeable Tube Fittings and Adapter Fittings     15  

See page 8 for thread specifi cations.

ISO/BSP parallel gaskets are available. See page 53.

Male Connectors

 ISO/BSP Parallel Thread (RS)

D
A

E

F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD

ISO 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/8 
1/8 
1/4 
3/8 

-200-1-2RS 
-200-1-4RS 
-200-1-6RS 

1.31 
1.50 
1.53 

0.50  0.09 
9/16 
3/4 
7/8

1/4 

1/8 
1/4 
3/8 
1/2 

-400-1-2RS 
-400-1-4RS 
-400-1-6RS 
-400-1-8RS 

1.40 
1.59 
1.62 
1.70 

0.60 

0.16 
0.19 
0.19 
0.19 

9/16 
3/4 
7/8 

1 1/16 

3/8 

1/8 
1/4 
3/8 
1/2 

-600-1-2RS 
-600-1-4RS 
-600-1-6RS 
-600-1-8RS 

1.49 
1.65 
1.68 
1.76 

0.66 

0.16 
0.23 
0.28 
0.28 

5/8 
3/4 
7/8 

1 1/16 

1/2 
1/4 
3/8 
1/2 

-810-1-4RS 
-810-1-6RS 
-810-1-8RS 

1.76 
1.79 
1.87 

0.90 
0.23 
0.31 
0.41 

13/16 
7/8 

1 1/16 

3/4 
1/2 
3/4 

-1210-1-8RS 
-1210-1-12RS 

1.92 
2.05 

0.96 
0.47 
0.62 

1 1/16 
1 5/16 

1 
1/2 
3/4 
1 

-1610-1-8RS 
-1610-1-12RS 
-1610-1-16RS 

2.19 
2.27 
2.35 

1.23 
0.47 
0.63 
0.78 

1 3/8 
1 3/8 
1 5/8 

Tube 
OD

ISO 
Thread 
Size, in.

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

2 1/8 -2M0-1-2RS 33.3 12.9 1.7 14 

3 
1/8 
1/4 

-3M0-1-2RS 
-3M0-1-4RS 

33.3 
38.1 

12.9 2.4 
14 
19 

4 1/8 -4M0-1-2RS 34.0 13.7 2.4 14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-1-2RS 
-6M0-1-4RS 
-6M0-1-6RS 
-6M0-1-8RS 

35.6 
40.4 
41.1 
43.2 

15.3 

4.0 
4.8 
4.8 
4.8 

14 
19 
22 
27 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-1-2RS 
-8M0-1-4RS 
-8M0-1-6RS 
-8M0-1-8RS 

36.6 
41.4 
42.2 
44.2 

16.2

4.0 
6.4 
6.4 
6.4 

15 
19 
22 
27 

10 
1/4 
3/8 
1/2 

-10M0-1-4RS 
-10M0-1-6RS 
-10M0-1-8RS 

42.2 
42.9 
45.0 

17.2 
5.9 
7.9 
7.9 

19 
22 
27 

12 

1/4 
3/8 
1/2 
3/4 

-12M0-1-4RS 
-12M0-1-6RS 
-12M0-1-8RS 
-12M0-1-12RS 

44.5 
45.5 
47.5 
52.1 

22.8 

5.9 
7.9 
9.5 
9.5 

22 
22 
27 
35 

14 
3/8 
1/2 

-14M0-1-6RS 
-14M0-1-8RS 

43.9 
47.5 

24.4 
7.9 

11.1 
24 
27 

15 
3/8 
1/2 
3/4 

-15M0-1-6RS 
-15M0-1-8RS 
-15M0-1-12RS 

45.5 
47.5 
52.8 

24.4 
7.9 

11.9 
11.9 

24 
27 
35 

16 
3/8 
1/2 
3/4 

-16M0-1-6RS 
-16M0-1-8RS 
-16M0-1-12RS 

45.5 
47.5 
52.8 

24.4 
7.9 

11.9 
12.7 

24 
27 
35 

18 
1/2 
3/4 

-18M0-1-8RS 
-18M0-1-12RS 

48.8 
52.1 

24.4 
11.9 
15.1 

27 
35 

20 
1/2 
3/4 

-20M0-1-8RS 
-20M0-1-12RS 

50.5 
52.6 

26.0 
11.9 
15.9 

30 
35 

22 
3/4 
1 

-22M0-1-12RS 
-22M0-1-16RS 

52.6 
54.9 

26.0 
15.9 
18.3 

35 
41 

25 
3/4 
1 

-25M0-1-12RS 
-25M0-1-16RS 

57.7 
59.7 

31.3 
15.9 
19.8 

35 
41 

28 
1 

1 1/4 
-28M0-1-16RS 
-28M0-1-20RS 

69.9 
72.9 

36.6 
19.8 
21.8 

41 
50 

30 1 1/4 -30M0-1-20RS 76.7 39.6 25.0 50

32 1 1/4 -32M0-1-20RS 79.2 42.0 25.0 50

38 1 1/2 -38M0-1-24RS 90.9 49.4 31.8 55

Straight Fittings
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16     Gaugeable Tube Fittings and Adapter Fittings

See page 8 for thread specifications.

ISO/BSP parallel gaskets are available. See page 53.

Male Connectors

 ISO/BSP Parallel Thread (RP)

D
A

E

F fl at

 Bored-Through Fittings for Thermocouples, 
Dip Tubes, and Heat Exchanger Tees

Swagelok bored-through male connectors 

accommodate thermocouples or dip tubes. Most male 

connectors are available as a bored-through fi tting, 

but male connectors whose pipe thread end is small 

relative to the tube fi tting end—such as -600-1-2 or 

-8M0-1-2RT—cannot be bored through.

Swagelok bored-through reducers and standard 

Swagelok tees can be used to create a heat exchanger 

tee.

To order bored-through fi ttings, add BT to the ordering 

number.

Example: SS-400-1-4BT

Bored-through fi ttings have a reduced pressure 

rating. Contact your authorized Swagelok 

representative for details.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD

ISO 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/8 
1/8 
1/4 

-200-1-2RP 
-200-1-4RP 

1.31 
1.50 

0.50  0.09 
9/16 
3/4 

1/4 
1/8 
1/4

-400-1-2RP 
-400-1-4RP 

1.40 
1.59

0.60 
0.16 
0.19

9/16 
3/4

1/2 
3/8 
1/2 

-810-1-6RP 
-810-1-8RP 

1.79 
1.87 

0.90 
0.31 
0.41 

7/8 
1 1/16 

3/4 
1/2 
3/4 

-1210-1-8RP 
-1210-1-12RP 

1.92 
2.05 

0.96 
0.47 
0.62 

1 1/16 
1 5/16 

1 1 -1610-1-16RP 2.35 1.23 0.78 1 5/8 

Tube 
OD

ISO 
Thread 
Size, in.

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

3 
1/8 
1/4 

-3M0-1-2RP 
-3M0-1-4RP 

33.3 
38.1 

12.9 2.4 
14 
19 

4 1/8 -4M0-1-2RP 34.0 13.7 2.4 14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-1-2RP 
-6M0-1-4RP 
-6M0-1-6RP 
-6M0-1-8RP 

35.6 
40.4 
41.2 
43.2 

15.3 

4.0 
4.8 
4.8 
4.8 

14 
19 
22 
27 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-1-2RP 
-8M0-1-4RP 
-8M0-1-6RP 
-8M0-1-8RP 

36.5 
41.3 
41.9 
44.1 

16.2

4.0 
6.4 
6.4 
6.4 

15 
19 
22 
27 

10 
1/4 
3/8 
1/2 

-10M0-1-4RP 
-10M0-1-6RP 
-10M0-1-8RP 

42.2 
42.9 
45.0 

17.2 
5.9 
7.9 
7.9 

19 
22 
27 

12 

1/4 
3/8 
1/2 
3/4 

-12M0-1-4RP 
-12M0-1-6RP 
-12M0-1-8RP 
-12M0-1-12RP 

45.4 
45.4 
47.5 
52.1 

22.8 

5.9 
7.9 
9.5 
9.5 

22 
22 
27 
35 

15 1/2 -15M0-1-8RP 47.5 24.4 11.9 27 

16 
3/8 
1/2 

-16M0-1-6RP 
-16M0-1-8RP 

45.4 
47.5 

24.4 
7.9 

11.9 
24 
27 

18 
1/2 
3/4 

-18M0-1-8RP 
-18M0-1-12RP 

49.0 
52.3 

24.4 
11.9 
15.1 

27 
35 

20 
1/2 
3/4 

-20M0-1-8RP 
-20M0-1-12RP 

50.5 
52.5 

26.0 
11.9 
15.9 

30 
35 

22 
3/4 
1 

-22M0-1-12RP 
-22M0-1-16RP 

52.8 
54.5 

26.0 
15.9 
18.3 

35 
41 

25 
3/4 
1 

-25M0-1-12RP 
-25M0-1-16RP 

57.8 
59.8 

31.3 
15.9 
19.8 

35 
41 

28 
1 

1 1/4 
-28M0-1-16RP 
-28M0-1-20RP 

69.8 
72.9 

36.6 
19.8 
21.8 

41 
50 

30 1 1/4 -30M0-1-20RP 76.8 39.6 26.2 50

32 1 1/4 -32M0-1-20RP 79.2 42.0 28.6 50

38 1 1/2 -38M0-1-24RP 92.1 49.4 31.8 55

Straight Fittings
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Gaugeable Tube Fittings and Adapter Fittings     17  

 SAE/MS Straight Thread (ST) 

Adapts to SAE J1926/1 and ISO 11926-1 
straight thread boss.

Male Connectors  Bulkhead NPT

D
A

E

F fl at

D
A

E

F fl at
O-ring

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

➀  The E dimension is the minimum 
nominal opening. These fi ttings 
may have a larger opening at the 
pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Long SAE/MS Straight Thread 

Tube 
OD 

NPT 
Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A D   E➀ F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in. 

1/8 1/8 -200-11-2 1.83 0.50 0.09 1/2 21/64 0.50 

1/4 
1/8 
1/4 

-400-11-2 
-400-11-4 

1.95 
2.13 

0.60 0.19 5/8 29/64 0.40 

3/8 
1/4 
3/8 
1/2 

-600-11-4 
-600-11-6 
-600-11-8 

2.26 
2.26 
2.51 

0.66 0.28 
3/4 
3/4 
7/8 

37/64 0.44 

1/2 
3/8 
1/2 

-810-11-6 
-810-11-8 

2.49 
2.71 

0.90 
0.38 
0.41 

15/16 49/64 0.50 

3/4 3/4 -1210-11-12 3.00 0.96 0.62 1 3/16 1 1/64 0.66 

1 1 -1610-11-16 3.67 1.23 0.88 1 5/8 1 21/64 0.75 

Dimensions, mm 

6 
1/8 
1/4 

-6M0-11-2 
-6M0-11-4 

49.5 
53.6 

15.3 4.8 16 11.5 10.2 

12 1/2 -12M0-11-8 68.8 22.8 9.5 24 19.5 12.7 

Tube 
OD

SAE/MS 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/8 
5/16-24 
7/16-20 
9/16-18 

-200-1-2ST 
-200-1-4ST 
-200-1-6ST 

1.18 
1.24 
1.31 

 0.50  0.09 
7/16 
9/16 
11/16 

1/4 

5/16-24 
7/16-20 
9/16-18 
3/4-16 
7/8-14 

-400-1-2ST 
-400-1-4ST 
-400-1-6ST 
-400-1-8ST 
-400-1-10ST 

1.27 
1.34 
1.40 
1.48 
1.60 

0.60 

0.09 
0.19 
0.19 
0.19 
0.19 

1/2 
9/16 
11/16 
7/8 
1 

5/16 1/2-20 -500-1-5ST 1.37 0.64 0.25 5/8 

3/8 

7/16-20 
9/16-18
 3/4-16 
7/8-14 

-600-1-4ST 
-600-1-6ST 
-600-1-8ST 
-600-1-10ST 

1.40 
1.46 
1.54 
1.66 

0.66 

0.18 
0.28 
0.28 
0.28 

5/8 
11/16 
7/8 
1 

1/2 

9/16-18 
3/4-16 
7/8-14 

1 1/16-12 

-810-1-6ST 
-810-1-8ST 
-810-1-10ST 
-810-1-12ST 

1.54 
1.65 
1.77 
1.93 

0.90 

0.28 
0.41 
0.41 
0.41 

13/16 
7/8 
1 

1 1/4 

5/8 
3/4-16 
7/8-14 

-1010-1-8ST 
-1010-1-10ST 

1.65 
1.78 

0.96 
0.42 
0.50 

15/16 
1 

3/4 
3/4-16 

1 1/16-12 
1 5/16-12 

-1210-1-8ST 
-1210-1-12ST 
-1210-1-16ST 

1.81 
1.93 
1.96 

0.96 
0.42 
0.62 
0.63 

1 1/16 
1 1/4 
1 1/2 

7/8 1 3/16-12 -1410-1-14ST 1.93 1.02 0.72 1 3/8 

1 
1 1/16-12 
1 5/16-12 

-1610-1-12ST 
-1610-1-16ST 

2.10 
2.14 

1.23 
0.66 
0.88 

1 3/8 
1 1/2 

1 1/4 1 5/8-12 -2000-1-20ST 2.69 1.62 1.09 1 7/8 

1 1/2 1 7/8-12 -2400-1-24ST 3.06 1.97 1.34 2 1/8 

2 2 1/2-12 -3200-1-32ST 4.00 2.66 1.81 2 3/4 

Tube 
OD 

SAE/MS 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm  

6 9/16-18 -6M0-1-6ST 35.6 15.3 4.8 18 

10 
9/16-18 
3/4-16 

-10M0-1-6ST 
-10M0-1-8ST 

37.3 
39.4 

17.2 
7.1 
7.9 

22 

12 
7/16-20 
9/16-18 
3/4-16

-12M0-1-4ST 
-12M0-1-6ST 
-12M0-1-8ST

40.6 
39.9 
41.9

22.8 
5.2 
7.1 
9.5

22

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD

SAE/MS 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/4 7/16-20 -400-1L-4ST 2.26 0.60 0.19 9/16 

1/2 3/4-16 -810-1L-8ST 3.01 0.90 0.41 7/8 

Long SAE/MS Straight Thread (ST) 

Straight Fittings
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18     Gaugeable Tube Fittings and Adapter Fittings

Mounting Dimensions for O-Seal Fittings

For a raised surface, see Fig. 1. The minimum diameter allows metal-to-metal contact outside of the O-ring sealing 

diameter to prevent O-ring extrusion.

For a recessed hole that allows the round shoulder of the O-seal fi tting into the recess, see Fig. 2.

For a recessed hole that allows the hex of the O-seal fi tting into the recess, see Fig. 3.

1/8 in.

Fig. 3

 O-Seal (SAE/MS Straight Thread) O-Seal (NPT)

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

D
A

E

F fl at
O-ring

D
A

E

F fl at
O-ring

Male Connectors

➀ Allow clearance for full thread.

➀

Fig. 1

A

➀
C

E

➀
B

D

Fig. 2

Tube 
OD

SAE/MS 
Thread 

Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, in.

1/16 5/16-24 -100-1-OR 1.05 0.34 0.05 9/16 

1/8 5/16-24 -200-1-OR 1.29 0.50 0.09 9/16 

3/16 3/8-24 -300-1-OR 1.35 0.54 0.12 5/8 

1/4 7/16-20 -400-1-OR 1.51 0.60 0.19 3/4 

5/16 1/2-20 -500-1-OR 1.60 0.64 0.25 7/8 

3/8 9/16-18 -600-1-OR 1.67 0.66 0.28 15/16 

1/2 3/4-16 -810-1-OR 1.81 0.90 0.41 1 1/8 

3/4 1 1/16-12 -1210-1-OR 2.06 0.96 0.62 1 1/2 

1 1 5/16-12 -1610-1-OR 2.29 1.23 0.88 1 3/4 

Tube 
OD 

NPT 
Size 

Basic 
Ordering 
Number 

Dimensions 

A D   E➀ F 

Dimensions, in. 

1/8 1/8 -200-1-2-OR 1.29 0.50 0.09 3/4 

1/4 
1/8 
1/4 

-400-1-2-OR 
-400-1-4-OR 

1.38 
1.51 

0.60 0.19 
3/4 

15/16 

3/8 
1/4 
3/8 
1/2 

-600-1-4-OR 
-600-1-6-OR 
-600-1-8-OR 

1.57 
1.63 
1.85 

0.66 0.28 
15/16 
1 1/8 
1 5/16 

1/2 1/2 -810-1-8-OR 1.96 0.90 0.41 1 5/16 

SAE/MS 
Thread 

Size 
NPT 
Size 

A 
Min 
Dia 

B 
Min 
Dia 

C 
Min 
Dia 

D 
Max 

Depth 

E 
Max 

Depth 

Dimensions, in. 

5/16-24 
— 0.50 0.59 0.66 0.09 

0.16 

5/16-24 0.22 

— 1/8 0.69 0.78 0.88 0.16 0.28 

3/8-24 — 0.56 0.66 0.75 0.09 0.22 

7/16-20 — 
0.69 0.78 0.88 

0.16 

0.28
— 1/8 

— 1/4 0.87 0.97 1.09 

0.31 
1/2-20 — 0.75 0.91 1.03 

9/16-18 — 0.81 
0.97 1.09 

— 1/4 0.87 

— 3/8 1.00 1.16 1.31 0.34 

— 1/2 1.22 1.34 1.53 0.22 0.44 

3/4-16 — 1.00 1.16 1.31 0.16 0.34 

— 1/2 1.22 1.34 1.53 

0.22 

0.44 

1 1/16-12 — 1.41 1.53 1.75 0.50 

1 5/16-12 — 1.69 1.78 2.03 0.56 

Straight Fittings
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Gaugeable Tube Fittings and Adapter Fittings     19  

Male Connectors

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

AN Bulkhead Fitting

AN Fitting

D
A

E

S

F fl at F fl at

D
A

E

F fl at
37°

37°

S

Tube 
OD

AN Tube 
Flare 
Size 

Basic 
Ordering 
Number 

Dimensions 

A D   E➀ F S 

Dimensions, in.  

1/16 1/8 -100-6-2AN 1.07 0.34 0.05 7/16 5/16-24UNJF-3 

1/8 
1/8 
1/4 

-200-6-2AN 
-200-6-4AN 

1.27 
1.38 

0.50 
0.06 
0.09 

7/16 
1/2 

5/16-24UNJF-3 
7/16-20UNJF-3 

1/4 1/4 -400-6-4AN 1.48 0.60 0.17 1/2 7/16-20UNJF-3 

5/16 5/16 -500-6-5AN 1.51 0.64 0.23 9/16 1/2-20UNJF-3 

3/8 
1/4 
3/8 

-600-6-4AN 
-600-6-6AN 

1.56 0.66 
0.17 
0.28 

5/8 
7/16-20UNJF-3 
9/16-18UNJF-3 

1/2 1/2 -810-6-8AN 1.81 0.90 0.39 13/16 3/4-16UNJF-3 

3/4 3/4 -1210-6-12AN 2.10 0.96 0.61 1 1/8 1 1/16-12UNJ-3 

1 1 -1610-6-16AN 2.42 1.23 0.84 1 3/8 1 5/16-12UNJ-3 

Tube 
OD

AN 
Tube 
Flare 
Size

Basic 
Ordering 
Number 

Dimensions 

A D E F S 

Panel  
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in.

1/4 1/4 -400-61-4AN 2.12 0.60 0.17 5/8 7/16-20UNJF-3 29/64 0.40 

3/8 3/8 -600-61-6AN 2.25 0.66 0.28 3/4 9/16-18UNJF-3 37/64 0.44 

1/2 1/2 -810-61-8AN 2.59 0.90 0.39 15/16 3/4-16UNJF-3 49/64 0.50 

3/4 3/4 -1210-61-12AN 3.11 0.96 0.61 1 3/16 1 1/16-12UNJ-3 1 1/64 0.66 

1 1 -1610-61-16AN 3.64 1.23 0.84 1 5/8 1 5/16-12UNJ-3 1 21/64 0.75 
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20     Gaugeable Tube Fittings and Adapter Fittings

Weld Connectors Tube Socket Weld 

D B
A

J

E

Tube 
OD 

Socket 
Weld 
Size

Basic 
Ordering 
Number 

Dimensions 

A B D E J 

Dimensions, in.

1/8 1/8 -200-6-2W 1.14 0.10 0.50 0.09 0.29 

1/4 1/4 -400-6-4W 1.32 0.28 0.60 0.19 0.48 

3/8 3/8 -600-6-6W 1.48 0.31 0.66 0.28 0.60 

1/2 1/2 -810-6-8W 1.62 0.38 0.90 0.41 0.73 

3/4 3/4 -1210-6-12W 1.71 0.44 0.96 0.62 1.04 

1 1 -1610-6-16W 2.07 0.62 1.23 0.88 1.36 

 10-32 ThreadMale Connectors

D
A

E

F fl at

Tube 
OD 

Basic 
Ordering  
Number

Dimensions 

A D   E➀ F 

Dimensions, in. 

1/8 -200-1-0157 0.95 0.50 
0.09 

7/16 

1/4 -400-1-0256 1.08 0.60 9/16 

➀  The E dimension is the minimum nominal opening. These fi ttings 
may have a larger opening at the pipe/straight thread end.

Gasket

M5 � 0.8 Thread

Tube 
OD 

Basic 
Ordering  
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

6 -6M0-1-0046 29.2 15.3 2.0 14
D

A

E

F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings 
may have a larger opening at the pipe/straight thread end.

Metric Thread (RS)

E

E

F fl at
Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F 

Dimensions, mm 

6 
-6M0-1-M10X1.0RS 
-6M0-1-M12X1.0RS 

36.3 
40.4 

15.3 
3.2 
4.8 

14 

12 -12M0-1-M16X1.5RS 45.5 22.8 9.5 22 

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

A
D

Straight Fittings
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Gaugeable Tube Fittings and Adapter Fittings     21  

Weld Connectors

D
A

E J

F fl at
37.5°

Male Pipe Weld (Fractional)

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the weld end. Wall thickness at the weld end is based on schedule 80 pipe.

Tube 
OD 

Pipe 
Weld 
Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F J 

Dimensions, in. 

1/8 1/8 -200-1-2W 1.20 0.50 0.09 7/16 0.405 

3/16 1/8 -300-1-2W 1.23 0.54 0.12 7/16 0.405 

1/4 
1/8 
1/4 

-400-1-2W 
-400-1-4W 

1.29 
1.49 

0.60 0.19 
1/2 
9/16 

0.405 
0.540 

5/16 
1/8 
1/4 

-500-1-2W 
-500-1-4W 

1.34 
1.52 

0.64 
0.21 
0.25 

9/16 
0.405 
0.540 

3/8 

1/4 
3/8 
1/2 
3/4 

-600-1-4W 
-600-1-6W 
-600-1-8W 
-600-1-12W 

1.57 
1.57 
1.82 
1.88 

0.66 0.28 

5/8 
11/16 
7/8 

1 1/6 

0.540 
0.675 
0.840 
1.050 

1/2 

3/8 
1/2 
3/4 
1 

-810-1-6W 
-810-1-8W 
-810-1-12W 
-810-1-16W 

1.71 
1.93 
1.99 
2.25 

0.90 
 

0.41 
 

13/16 
7/8 

1 1/16 
1 3/8 

0.675 
0.840 
1.050 
1.315 

5/8 1/2 -1010-1-8W 1.93 0.96 0.50 15/16 0.840 

3/4 
1/2 
3/4 

-1210-1-8W 
-1210-1-12W 

1.99 0.96 
0.55 
0.62 

1 1/16 
0.840 
1.050 

1 1 -1610-1-16W 2.45 1.23 0.88 1 3/8 1.315 

1 1/4 1 1/4 -2000-1-20W 3.04 1.62 1.09 1 3/4 1.660 

1 1/2 1 1/2 -2400-1-24W 3.50 1.97 1.34 2 1/8 1.900 

2 2 -3200-1-32W 4.47 2.66 1.81 2 3/4 2.375 

Male Pipe Weld (Metric to Fractional)

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
weld end. Wall thickness at the weld end is based on schedule 80 pipe.

➁  This dimension is for steel and aluminum fi ttings.

Tube 
OD

Pipe 
Weld 
Size
in. 

Basic 
Ordering 
Number 

Dimensions

A D   E➀ F   F, in.➁ J 

Dimensions, mm  

3 1/8 -3M0-1-2W 30.5 12.9 2.4 12 1/2  10.3 

4 1/8 -4M0-1-2W 31.2 13.7 2.4 12 1/2  10.3 

6 
1/8 
1/4 

-6M0-1-2W 
-6M0-1-4W 

32.8 
37.9 

15.3 4.8 14 
1/2 
9/16 

10.3 
13.7 

8 
1/8 
1/4 
1/2 

-8M0-1-2W 
-8M0-1-4W 
-8M0-1-8W 

34.2 
38.7 
45.6 

16.2 
5.4 
6.4 
6.4 

15 
15 
22 

9/16 
9/16 
7/8 

10.3 
13.7 
21.3 

10 
1/4 
3/8 
1/2 

-10M0-1-4W 
-10M0-1-6W 
-10M0-1-8W 

40.9 
40.9 
46.5 

17.2 
7.5 
7.9 
7.9 

18 
18 
22 

11/16 
11/16 
7/8 

13.7 
17.1 
21.3 

12 

1/4 
3/8 
1/2 
3/4

-12M0-1-4W 
-12M0-1-6W 
-12M0-1-8W 
-12M0-1-12W

43.4 
43.4 
49.0 
50.5

22.8 

7.5 
9.5 
9.5 
9.5

22 
22 
22 
27

13/16 
13/16 
7/8 

1 1/16

13.7 
17.1 
21.3 
26.7

14 3/8 -14M0-1-6W 44.1 24.4 10.7 24 15/16 17.1 

15 1/2 -15M0-1-8W 49.0 24.4 11.9 24 15/16 21.3 

16 1/2 -16M0-1-8W 49.0 24.4 12.7 24 15/16 21.3 

18 1/2 -18M0-1-8W 50.5 24.4 13.9 27 1 1/16 21.3 

30 1 1/4 -30M0-1-20W 77.2 39.6 26.2 46 46 mm 42.2 

32 1 1/4 -32M0-1-20W 79.6 42.0 28.6 46 46 mm 42.2 

38 1 1/2 -38M0-1-24W 91.6 49.4 33.7 55 55 mm 48.3 
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22     Gaugeable Tube Fittings and Adapter Fittings

Female Connectors

 NPT 

A
D

E
F fl at

Tube 
OD 

NPT 
Size

Basic 
Ordering 
Number

Dimensions 

A D E F 

Dimensions, in. 

1/16 
1/16 
1/8 

-100-7-1 
-100-7-2 

0.93 
0.96 

0.34 0.05 
7/16 
9/16 

1/8 
1/8 
1/4 

-200-7-2 
-200-7-4 

1.13 
1.32 

0.50 0.09 
9/16 
3/4 

3/16 1/8 -300-7-2 1.17 0.54 0.12 9/16 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-7-2 
-400-7-4 
-400-7-6 
-400-7-8 

1.23 
1.41 
1.48 
1.67 

0.60 0.19 

9/16 
3/4 
7/8 

1 1/16 

5/16 
1/8 
1/4 

-500-7-2 
-500-7-4 

1.26 
1.45 

0.64 0.25 
9/16 
3/4 

3/8 

1/8 
1/4 
3/8 
1/2 
3/4 

-600-7-2 
-600-7-4 
-600-7-6 
-600-7-8 
-600-7-12 

1.29 
1.48 
1.54 
1.73 
1.88 

0.66 0.28 

5/8 
3/4
7/8 

1 1/16 
1 5/16 

1/2 

1/4 
3/8 
1/2 
3/4 

-810-7-4 
-810-7-6 
-810-7-8 
-810-7-12 

1.59 
1.65 
1.84 
1.90 

0.90  0.41 

13/16 
7/8 

1 1/16 
1 5/16 

5/8 
3/8 
1/2 
3/4 

-1010-7-6 
-1010-7-8 
-1010-7-12 

1.65 
1.84 
1.90 

0.96  0.50 
15/16 
1 1/16 
1 5/16 

3/4 
1/2 
3/4 

-1210-7-8 
-1210-7-12 

1.84 
1.90 

0.96 0.62 
1 1/16 
1 5/16 

7/8 3/4 -1410-7-12 1.96 1.02 0.72 1 5/16 

1 
3/4 
1 

-1610-7-12 
-1610-7-16 

2.10 
2.45 

1.23 0.88 
1 3/8 
1 5/8 

1 1/4 1 1/4 -2000-7-20 2.94 1.62 1.09 2 1/8 

1 1/2 1 1/2 -2400-7-24 3.28 1.97 1.34 2 3/8 

2 2 -3200-7-32 4.00 2.66 1.81 2 7/8 

Tube 
OD 

NPT 
Size
in. 

Basic 
Ordering 
Number

Dimensions 

A D E F 

Dimensions, mm 

3 
1/8 
1/4 

-3M0-7-2 
-3M0-7-4 

28.7 
33.5 

12.9 2.4 
14 
19 

4 1/8 -4M0-7-2 29.7 13.7 2.4 14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-7-2 
-6M0-7-4 
-6M0-7-6 
-6M0-7-8 

31.3 
35.8 
37.6 
42.5 

15.3  4.8 

14 
19 
22 
27 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-7-2 
-8M0-7-4 
-8M0-7-6 
-8M0-7-8 

32.1 
37.0 
38.5 
43.3 

16.2  6.4 

15 
19 
22 
27 

10 
1/4 
3/8 
1/2 

-10M0-7-4 
-10M0-7-6 
-10M0-7-8 

37.8 
39.4 
44.2 

17.2  7.9 
19 
22 
27 

12 
1/4 
3/8 
1/2 

-12M0-7-4 
-12M0-7-6 
-12M0-7-8 

40.3 
41.9 
46.7 

22.8  9.5 
22 
22 
27 

15 1/2 -15M0-7-8 46.7 24.4 11.9 27 

16 1/2 -16M0-7-8 46.9 24.4 12.7 27 

20 
1/2 
3/4 

-20M0-7-8 
-20M0-7-12 

47.9 
49.7 

26.0 15.9 
30 
35 

22 
3/4 
1 

-22M0-7-12 
-22M0-7-16 

49.7 
57.9 

26.0 18.3 
35 
41 

25 
3/4 
1 

-25M0-7-12 
-25M0-7-16 

53.4 
62.3 

31.3 21.8 
35 
41 
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Gaugeable Tube Fittings and Adapter Fittings     23  

Female Connectors

ISO/BSP Parallel Thread (RJ)

A
D

E
F fl at

A
D

E
F fl at

See page 8 for thread 
specifi cations.

ISO/BSP parallel thread 
(RJ) fi ttings are available in 
stainless steel only.

See page 8 for thread 
specifi cations.

See page 8 for thread 
specifi cations.

ISO/BSP Parallel Thread (RP)

A
D

E
F fl at

 ISO/BSP Tapered Thread (RT)

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A D E F 

Dimensions, in.

1/8 1/8 -200-7-2RT 1.13 0.50 0.09 9/16 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-7-2RT 
-400-7-4RT 
-400-7-6RT 
-400-7-8RT 

1.23 
1.41 
1.48 
1.67 

0.60 0.19 

9/16 
3/4 
7/8 

1 1/16 

3/8 
1/4 
3/8 
1/2 

-600-7-4RT 
-600-7-6RT 
-600-7-8RT 

1.48 
1.54 
1.73 

0.66  0.28 
3/4 
7/8 

1 1/16 

1/2 
1/4 
3/8 
1/2 

-810-7-4RT 
-810-7-6RT 
-810-7-8RT 

1.59 
1.65 
1.84 

0.90  0.41 
13/16 
7/8 

1 1/16 

Dimensions, mm  

3 1/8 -3M0-7-2RT 28.7 12.9 2.4 14 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-7-2RT 
-6M0-7-4RT 
-6M0-7-6RT 
-6M0-7-8RT 

31.3 
35.8 
37.6 
42.5 

15.3 4.8 

14 
19 
22 
27 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-7-2RT 
-8M0-7-4RT 
-8M0-7-6RT 
-8M0-7-8RT 

32.1 
37.0 
38.5 
43.3 

16.2 6.4 

15 
19 
22 
27 

10 

1/8 
1/4 
3/8 
1/2 

-10M0-7-2RT 
-10M0-7-4RT 
-10M0-7-6RT 
-10M0-7-8RT 

33.0 
37.8 
39.4 
44.2 

17.2 7.9 

18 
19 
22 
27 

12 

1/8 
1/4 
3/8 
1/2 
3/4 

-12M0-7-2RT 
-12M0-7-4RT 
-12M0-7-6RT 
-12M0-7-8RT 
-12M0-7-12RT 

35.5 
40.3 
41.9 
46.7 
49.0 

22.8 

8.3 
9.5 
9.5 
9.5 
9.5 

22 
22 
22 
27 
35 

15 
3/8 
1/2 

-15M0-7-6RT 
-15M0-7-8RT 

41.9 
46.7 

24.4 11.9 
24 
27 

20 
1/2 
3/4 

-20M0-7-8RT 
-20M0-7-12RT 

47.9 
49.7 

26.0 15.9 
30 
35 

22 
3/4 
1 

-22M0-7-12RT 
-22M0-7-16RT 

49.7 
57.9 

26.0 18.3 
35 
41 

25 
3/4 
1 

-25M0-7-12RT 
-25M0-7-16RT 

53.4 
62.3 

31.3 21.8 
35 
41 

Tube 
OD 

ISO 
Thread 

Size 
in. 

Ordering 
Number 

Dimensions 

A D E F 

Dimensions, in.

1/4 
1/4 
3/8 
1/2 

SS-400-7-4RJ 
SS-400-7-6RJ 
SS-400-7-8RJ 

1.48 
1.48 
1.71 

0.60  
0.18 
0.19 
0.19

3/4 
15/16 
1 1/16 

5/16
1/4
1/2

SS-500-7-4RJ 
SS-500-7-8RJ

1.51 
1.61

0.64 
0.22 
0.28

3/4 
1 1/16

3/8 
1/4 
3/8 
1/2 

SS-600-7-4RJ 
SS-600-7-6RJ 
SS-600-7-8RJ 

1.54 
1.52 
1.65 

0.66  
0.22 
0.26 
0.28 

3/4 
15/16 
1 1/16 

1/2 
1/4 
3/8 
1/2 

SS-810-7-4RJ 
SS-810-7-6RJ 
SS-810-7-8RJ 

1.65 
1.75 
1.90 

0.90  
0.22 
0.26 
0.28 

13/16 
15/16 
1 1/16 

Dimensions, mm  

6 
1/4 
3/8 
1/2 

SS-6M0-7-4RJ 
SS-6M0-7-6RJ 
SS-6M0-7-8RJ 

37.6 
37.6 
43.5 

15.3  4.8 
19 
24 
27 

8 
1/4 
3/8 
1/2 

SS-8M0-7-4RJ 
SS-8M0-7-6RJ 
SS-8M0-7-8RJ 

38.5 
36.2
41.0 

16.2  
5.5 
6.5 
7.0

19 
24 
27 

10 
1/4 
3/8 
1/2 

SS-10M0-7-4RJ 
SS-10M0-7-6RJ 
SS-10M0-7-8RJ 

39.4 
38.8
42.1 

17.2  
5.5 
6.5 
7.0

19 
24 
27 

12 
1/4 
3/8 
1/2 

SS-12M0-7-4RJ 
SS-12M0-7-6RJ 
SS-12M0-7-8RJ 

41.9 
44.4 
48.2

22.8  
5.5 
6.5 
7.0

22 
24 
27 

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A D E F 

Dimensions, mm

6 
1/8 
1/4 

-6M0-7-2RP 
-6M0-7-4RP 

33.5 
39.4 

15.3 4.8 
14 
19 

22 3/4 -22M0-7-12RP 53.3 26.0 18.3 35 

25 1 -25M0-7-16RP 63.9 26.5 21.8 40 
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24     Gaugeable Tube Fittings and Adapter Fittings

See page 8 for thread specifi cations.

ISO/BSP parallel gaskets are available. 
See page 53.

Female Connectors  ISO/BSP Parallel Thread (RG, Gauge)

A
D

E
F fl at

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A D E F 

Dimensions, in.

1/8 1/4 -200-7-4RG 1.39 0.59 0.09 3/4 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-7-2RG 
-400-7-4RG 
-400-7-6RG 
-400-7-8RG 

1.26 
1.48 
1.48 
1.71 

0.60 

0.18 
0.19 
0.19 
0.19 

9/16 
3/4 

15/16 
1 1/16 

5/16 
1/4 
1/2 

-500-7-4RG 
-500-7-8RG 

1.51 
1.61 

0.64 
0.22 
0.28 

3/4 
1 1/16 

3/8 
1/4 
3/8 
1/2 

-600-7-4RG 
-600-7-6RG 
-600-7-8RG 

1.54 
1.52 
1.65 

0.66 
0.22 
0.26 
0.28 

3/4 
15/16 
1 1/16 

1/2 
3/8 
1/2 

-810-7-6RG 
-810-7-8RG 

1.75 
1.90 

0.90 
0.26 
0.28 

15/16 
1 1/16 

Dimensions, mm

3 1/4 -3M0-7-4RG 35.3 12.9 2.4 19 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-7-2RG 
-6M0-7-4RG 
-6M0-7-6RG 
-6M0-7-8RG 

32.0 
37.6 
37.6 
43.5 

15.3 

4.5 
4.8 
4.8 
4.8 

14 
19 
24 
27 

8 
1/4 
3/8 
1/2 

-8M0-7-4RG 
-8M0-7-6RG 
-8M0-7-8RG 

38.5 
36.2 
41.0 

16.2 
5.5 
6.5 
7.0 

19 
24 
27 

10 
1/4 
3/8 
1/2 

-10M0-7-4RG 
-10M0-7-6RG 
-10M0-7-8RG 

39.4 
38.8 
42.1 

17.2 
5.5 
6.5 
7.0 

19 
24 
27 

12 
1/4 
3/8 
1/2 

-12M0-7-4RG 
-12M0-7-6RG 
-12M0-7-8RG 

41.9 
44.4 
48.2 

22.8 
5.5 
6.5 
7.0 

22 
24 
27 

20 1/2 -20M0-7-8RG 54.3 26.0 7.0 30 

22 1/2 -22M0-7-8RG 54.3 26.0 7.0 30 

 Bulkhead NPT

A
D

E

F fl at

Tube 
OD 

NPT 
Size
in. 

Basic 
Ordering 
Number

Dimensions 

A D E F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in.

1/8 1/8 -200-71-2 1.76 0.50 0.09 9/16 21/64 0.50 

1/4 
1/8 
1/4 

-400-71-2 
-400-71-4 

1.85 
2.04 

0.60 0.19 
5/8 
3/4 

29/64 0.40 

3/8 1/4 -600-71-4 2.17 0.66 0.28 3/4 37/64 0.44 

1/2 
3/8 
1/2 

-810-71-6 
-810-71-8 

2.43 
2.62 

0.90 0.41 
15/16 
1 1/16 

49/64 0.50 

Dimensions, mm

6 1/4 -6M0-71-4 51.8 15.3 4.8 19 11.5 10.2 

12 1/2 -12M0-71-8 66.5 22.8 9.5 27 19.5 12.7 
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Gaugeable Tube Fittings and Adapter Fittings     25  

Reducer (Metric)

A
D E

T Tx

F fl at

 Reducers

➀ Furnished with nut and preswaged ferrules.

1 in. and Under 25 mm and UnderOver 1 in.

Reducer (Fractional)

A
D E

T Tx

F fl at

A

D
E

T Tx

F fl at

G fl at

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx A D E F G 

Dimensions, in.  

1/16 
1/8 
1/4 

-100-R-2 
-100-R-4 

1.15 
1.24 

0.34 0.05 5/16 — 

1/8 

1/16 
1/8 
3/16 
1/4 
3/8 
1/2 

-200-R-1 
-200-R-2 
-200-R-3 
-200-R-4 
-200-R-6 
-200-R-8 

1.14 
1.32 
1.35 
1.42 
1.48 
1.74 

0.50 

0.03 
0.08 
0.09 
0.09 
0.09 
0.09 

7/16 
7/16 
7/16 
7/16 
7/16 
9/16 

— 

3/16 
1/8 
1/4 

-300-R-2 
-300-R-4 

1.37 
1.46 

0.54 
0.08 
0.12 

7/16 — 

1/4 

1/8 
3/16 
1/4 
5/16 
3/8 
1/2 
5/8 
3/4 

-400-R-2 
-400-R-3 
-400-R-4 
-400-R-5 
-400-R-6 
-400-R-8 
-400-R-10 
-400-R-12 

1.45 
1.48 
1.54 
1.57 
1.60 
1.82 
1.89 
1.88 

0.60 

0.08 
0.12 
0.17 
0.19 
0.19 
0.19 
0.19 
0.19 

1/2 
1/2 
1/2 
1/2 
1/2 
9/16 
11/16 
13/16 

— 

5/16 
3/8 
1/2 

-500-R-6 
-500-R-8 

1.65 
1.87 

0.64 0.25 9/16 — 

3/8 

1/4 
3/8 
1/2 
5/8 
3/4 

-600-R-4 
-600-R-6 
-600-R-8 
-600-R-10 
-600-R-12 

1.63 
1.70 
1.91 
1.98 
1.98 

0.66 

0.17 
0.27 
0.28 
0.28 
0.28 

5/8 
5/8 
5/8 

11/16 
13/16 

— 

1/2 

1/4 
3/8 
1/2 
5/8 
3/4 
1 

-810-R-4 
-810-R-6 
-810-R-8 
-810-R-10 
-810-R-12 
-810-R-16 

1.77 
1.84 
2.06 
2.12 
2.12 
2.37 

0.90 

0.17 
0.27 
0.37 
0.41 
0.41 
0.41 

13/16 
13/16 
13/16 
13/16 
13/16 
1 1/16 

— 

5/8 
3/4 
7/8 
1 

-1010-R-12 
-1010-R-14 
-1010-R-16 

2.15 
2.21 
2.40 

0.96  0.50 
15/16 
15/16 
1 1/16 

— 

3/4 
1/2
1 

-1210-R-8
-1210-R-16 

2.15
2.46

0.96 
0.37 
0.62 

1 1/16 — 

1 
1 1/4 
1 1/2 

2 

-1610-R-20➀ 
-1610-R-24➀ 
-1610-R-32➀ 

3.17 
3.51 
4.43 

1.23 0.88 
1 3/8 
1 5/8 
2 1/8 

1 7/8 
2 1/4 

3 

1 1/4 
1 1/2 

2 
-2000-R-24➀ 
-2000-R-32➀ 

4.10 
4.93 

1.62 1.09 
1 3/4 
2 1/8 

2 1/4 
3 

1 1/2 2 -2400-R-32➀ 5.17 1.97 1.34 2 1/8 3 

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx A D E F 

Dimensions, mm 

2 3 -2M0-R-3M 33.5 12.9 1.7 12 

3 
4 
6 

10 

-3M0-R-4M 
-3M0-R-6M 
-3M0-R-10M 

35.0 
36.1 
38.4 

12.9  2.4 
12 
12 
14 

4 6 -4M0-R-6M 37.1 13.7 2.4 12 

6 

3 
8 

10 
12 
18 

-6M0-R-3M 
-6M0-R-8M 
-6M0-R-10M 
-6M0-R-12M 
-6M0-R-18M 

36.9 
39.9 
40.7 
46.3 
49.6 

15.3 

1.9 
4.8 
4.8 
4.8 
4.8 

14 
14 
14 
14 
22 

8 
6 

10 
12 

-8M0-R-6M 
-8M0-R-10M 
-8M0-R-12M 

40.3 
42.0 
47.6 

16.2  
4.1 
6.4 
6.4 

15 

10 

6 
8 

12 
15 
18 

-10M0-R-6M 
-10M0-R-8M 
-10M0-R-12M 
-10M0-R-15M 
-10M0-R-18M 

42.4 
43.4 
49.8 
51.3 
51.3 

17.2 

4.1 
5.6 
7.9 
7.9 
7.9 

18 
18 
18 
18 
22 

12 

6 
8 

10 
16 
18 
20 
22 
25 

-12M0-R-6M 
-12M0-R-8M 
-12M0-R-10M 
-12M0-R-16M 
-12M0-R-18M 
-12M0-R-20M 
-12M0-R-22M 
-12M0-R-25M 

44.9 
45.9 
46.7 
53.8 
53.8 
56.1 
56.1 
62.4 

22.8 

4.1 
5.6 
7.1 
9.5 
9.5 
9.5 
9.5 
9.5 

22 
22 
22 
22 
22 
22 
24 
27 

16 12 -16M0-R-12M 53.0 24.4 8.8 24 

18 

12 
16 
20 
22 
25 

-18M0-R-12M 
-18M0-R-16M 
-18M0-R-20M 
-18M0-R-22M 
-18M0-R-25M 

54.6 
56.1 
57.6 
57.6 
62.4 

24.4 

8.8 
12.0 
15.1 
15.1 
15.1 

27 

20 

16 
18 
22 
25 

-20M0-R-16M 
-20M0-R-18M 
-20M0-R-22M 
-20M0-R-25M 

57.9 
57.9 
59.4 
64.2 

26.0 

12.0 
13.9 
15.9 
15.9 

30 

22 
18 
20 
25 

-22M0-R-18M 
-22M0-R-20M 
-22M0-R-25M 

57.9 
59.4 
64.2 

26.0 
13.9 
15.5 
18.3 

30 

25 
18 
20 

-25M0-R-18M 
-25M0-R-20M 

63.1 
64.6 

31.3 
13.9 
15.5 

35 
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26     Gaugeable Tube Fittings and Adapter Fittings

Reducers

A
D E

T Tx

F fl at

A
D E

T Tx

F fl at

Reducer (Metric to Fractional) Reducer (Fractional to Metric)

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx, mm A D E F 

Dimensions, in.  

1/8 6 -200-R-6M 1.42 0.50 0.09 7/16 

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx, in. A D E F 

Dimensions, mm 

2 1/8 -2M0-R-2 33.5 12.9 1.7 12 

3 
1/8  
1/4

-3M0-R-2 
-3M0-R-4 

33.5 
36.1 

12.9  
2.0
2.4 

12

4 1/4 -4M0-R-4 37.1 13.7 2.4 12 

6 

1/8 
1/4 

 5/16 
3/8 
1/2

-6M0-R-2 
-6M0-R-4 
-6M0-R-5 
-6M0-R-6 
-6M0-R-8

36.9 
39.2 
39.9 
40.7 
46.3 

15.3 

2.0 
4.4 
4.8 
4.8 
4.8 

14 

8 
1/4 
3/8 
1/2

-8M0-R-4 
-8M0-R-6 
-8M0-R-8 

40.3 
42.0 
47.6 

16.2  
4.4 
6.4 
6.4 

15 

10 
3/8 
1/2

-10M0-R-6 
-10M0-R-8 

44.2 
49.8 

17.2 
6.8 
7.9 

18 

12 
1/2 
3/4 

-12M0-R-8 
-12M0-R-12 

52.3 
53.8 

22.8 
9.3 
9.5 

22 

18 
3/4 
1

-18M0-R-12 
-18M0-R-16

56.1 
62.4 

24.4 
14.7 
15.1 

27 

25 1 -25M0-R-16 69.5 31.3 20.2 35 

 Long Reducer

Use only long reducers in female Swagelok end connections.A
D

ET

F fl at

Tx

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx A D E F 

Dimensions, in.  

3/8 1/2 -600-RF-8 2.57 0.66 0.25 5/8

 Bulkhead Reducer

A
D

E

F fl at F fl at

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

A D E F 

Panel 
Hole 
Size 

Max 
Panel 

Thickness 

Dimensions, in.  

1/8 -200-R1-2 1.95 0.50 0.08 1/2 21/64 0.50 

1/4 -400-R1-4 2.20 0.60 0.17 5/8 29/64 0.40 

3/8 -600-R1-6 2.41 0.66 0.27 3/4 37/64 0.44 

1/2 -810-R1-8 2.87 0.90 0.37 15/16 49/64 0.50 

5/8 -1010-R1-10 2.96 0.96 0.47 1 1/16 57/64 0.50 

3/4 -1210-R1-12 3.21 0.96 0.58 1 3/16 1 1/64 0.66 

1 -1610-R1-16 3.95 1.23 0.80 1 5/8 1 21/64 0.75 
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Gaugeable Tube Fittings and Adapter Fittings     27  

 Port Connectors Port Connector

H

E

H

E

➀ Furnished with nuts and preswaged ferrules.

➀ Furnished with nuts and preswaged ferrules.

1 in./25 mm 
and under

Over 1 in./25mm

Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

E H 

Dimensions, in.  

1/16 -101-PC 0.03 0.54 

1/8 -201-PC 0.08 0.88 

1/4 -401-PC 0.17 0.98 

5/16 -501-PC 0.22 1.02 

3/8 -601-PC 0.27 1.05 

1/2 -811-PC 0.37 1.43 

5/8 -1011-PC 0.47 1.49 

3/4 -1211-PC 0.58 1.49 

1 -1611-PC 0.80 1.94 

1 1/4 -2000-PC➀ 1.02 2.72 

1 1/2 -2400-PC➀ 1.25 3.31 

2 -3200-PC➀ 1.72 4.56 

Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

E H 

Dimensions, mm  

3 -3M1-PC 1.9 22.2 

6 -6M1-PC 4.1 25.0 

8 -8M1-PC 5.6 26.0 

10 -10M1-PC 7.1 27.1 

12 -12M1-PC 8.8 36.2 

15 -15M1-PC 11.2 37.8 

16 -16M1-PC 12.0 37.8 

18 -18M1-PC 13.9 37.8 

20 -20M1-PC 15.5 39.4 

25 -25M1-PC 19.9 49.3 

28 -28M0-PC➀ 22.5 63.5 

30 -30M0-PC➀ 24.3 67.6 

32 -32M0-PC➀ 26.5 69.7 

38 -38M0-PC➀ 31.6 81.9 

Reducing Port Connector

H

T TxE

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx E H 

Dimensions, in.  

1/8 1/16 -201-PC-1 0.03 0.72 

1/4 
1/16 
1/8 

-401-PC-1 
-401-PC-2 

0.03 
0.08 

0.75 
0.90 

3/8 
1/8 
1/4 

-601-PC-2 
-601-PC-4 

0.08 
0.17 

0.92 
1.00 

1/2 
1/4 
3/8 

-811-PC-4 
-811-PC-6 

0.17 
0.27 

1.17 
1.21 

3/4 1/2 -1211-PC-8 0.37 1.49 

1 
1/2 
3/4 

-1611-PC-8 
-1611-PC-12 

0.37 
0.58 

1.69 
1.72 

Tube OD 
Basic 

Ordering 
Number

Dimensions 

T Tx E H 

Dimensions, mm  

6 3 -6M1-PC-3M 1.9 22.9 

8 6 -8M1-PC-6M 4.1 25.4 

10 
6 
8 

-10M1-PC-6M 
-10M1-PC-8M 

4.1 
5.6 

25.8 
26.3 

12 
6 
8 

10 

-12M1-PC-6M 
-12M1-PC-8M 
-12M1-PC-10M 

4.1 
5.6 
7.1 

29.6 
30.1 
30.6 

16 12 -16M1-PC-12M 8.8 37.5 

28 25 -28M1-PC-25M 19.8 56.5 

32 25 -32M1-PC-25M 19.8 60.3 

38 25 -38M1-PC-25M 19.8 65.8 
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28     Gaugeable Tube Fittings and Adapter Fittings

Caps and Plugs

 Cap  Plug

A
D

Tube 
OD 

Basic 
Ordering 
Number A D 

Dimensions, in.  

1/16 -100-C 0.59 0.34 

1/8 -200-C 0.79 0.50 

3/16 -300-C 0.84 0.54 

1/4 -400-C 0.92 0.60 

5/16 -500-C 0.96 0.64 

3/8 -600-C 1.01 0.66 

1/2 -810-C 1.21 0.90 

5/8 -1010-C 1.24 0.96 

3/4 -1210-C 1.27 0.96 

7/8 -1410-C 1.37 1.02 

1 -1610-C 1.61 1.23 

1 1/8 -1810-C 1.61 1.23 

1 1/4 -2000-C 2.10 1.62 

1 1/2 -2400-C 2.54 1.97 

2 -3200-C 3.41 2.66 

Tube 
OD 

Basic 
Ordering 
Number A D 

Dimensions, mm  

2 -2M0-C 20.1 12.9 

3 -3M0-C 20.1 12.9 

4 -4M0-C 21.3 13.7 

6 -6M0-C 23.1 15.3 

8 -8M0-C 24.5 16.2 

10 -10M0-C 26.6 17.2 

12 -12M0-C 30.6 22.8 

14 -14M0-C 31.4 24.4 

15 -15M0-C 31.4 24.4 

16 -16M0-C 31.4 24.4 

18 -18M0-C 32.2 24.4 

20 -20M0-C 34.8 26.0 

22 -22M0-C 34.8 26.0 

25 -25M0-C 41.0 31.3 

28 -28M0-C 48.5 36.6 

30 -30M0-C 53.4 39.6 

32 -32M0-C 55.8 42.0 

38 -38M0-C 65.4 49.4 

 
Tube 
OD 

 Basic
Ordering 
Number 

Dimensions, in.  

1/16 -100-P 

1/8 -200-P 

3/16 -300-P 

1/4 -400-P 

5/16 -500-P 

3/8 -600-P 

1/2 -810-P 

5/8 -1010-P 

3/4 -1210-P 

7/8 -1410-P 

1 -1610-P 

1 1/4 -2000-P 

1 1/2 -2400-P 

2 -3200-P 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions, mm  

2 -2M0-P 

3 -3M0-P 

4 -4M0-P 

6 -6M0-P 

8 -8M0-P 

10 -10M0-P 

12 -12M0-P 

15 -15M0-P 

16 -16M0-P 

18 -18M0-P 

20 -20M0-P 

22 -22M0-P 

25 -25M0-P 

28 -28M0-P 

30 -30M0-P 

32 -32M0-P 

38 -38M0-P 

40 mesh 300 series 
stainless steel 

wire screen assembly

Vent Protectors  Mud Dauber

Swagelok vent protectors, more commonly 

known as mud dauber fi ttings, protect open 

ends of instruments, tubing, outlet vents, and 

bleed-off lines.

The mesh wire screen prevents foreign objects, 

such as mud dauber insects, from entering and 

clogging various systems and causing damage.

Vent protectors are available in stainless steel 

and brass. To order brass, replace SS in the 

ordering number with B.

Example: B-MD-2

40 mesh 
wire 

screen

A

E

F fl at

NPT 
Size 

Ordering 
Number A E F 

Dimensions, in.  

1/8 SS-MD-2 0.56 0.19 1/2 

1/4 SS-MD-4 0.78 0.28 9/16 

3/8 SS-MD-6 0.81 0.41 11/16 

1/2 SS-MD-8 1.03 0.50 7/8 

3/4 SS-MD-12 1.06 0.72 1 1/16 
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Gaugeable Tube Fittings and Adapter Fittings     29  

90° Elbows

 Unions

Tube ports are identical.
D

A

A

E
F fl at

Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

A D E F 

Dimensions, in. 

1/16 -100-9 0.70 0.34 0.05 3/8 

1/8 -200-9 0.88 0.50 0.09 3/8 

3/16 -300-9 1.00 0.54 0.12 1/2 

1/4 -400-9 1.06 0.60 0.19 1/2 

5/16 -500-9 1.13 0.64 0.25 9/16 

3/8 -600-9 1.20 0.66 0.28 5/8 

1/2 -810-9 1.42 0.90 0.41 13/16 

5/8 -1010-9 1.50 0.96 0.50 15/16 

3/4 -1210-9 1.57 0.96 0.62 1 1/16 

7/8 -1410-9 1.76 1.02 0.72 1 3/8

1 -1610-9 1.93 1.23 0.88 1 3/8

1 1/8 -1810-9 2.17 1.23 0.97 1 11/16 

1 1/4 -2000-9 2.67 1.62 1.09 1 11/16 

1 1/2 -2400-9 3.10 1.97 1.34 2 

2 -3200-9 4.22 2.66 1.81 2 3/4 

Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

A D E F, in. 

Dimensions, mm 

3 -3M0-9 22.3 12.9 2.4 3/8 

4 -4M0-9 25.4 13.7 2.4 1/2 

6 -6M0-9 27.0 15.3 4.8 1/2 

8 -8M0-9 28.8 16.2 6.4 9/16 

10 -10M0-9 31.5 17.2 7.9 11/16 

12 -12M0-9 36.0 22.8 9.5 13/16 

14 -14M0-9 38.0 24.4 11.1 15/16 

15 -15M0-9 38.0 24.4 11.9 15/16 

16 -16M0-9 38.0 24.4 12.7 15/16 

18 -18M0-9 39.8 24.4 15.1 1 1/16 

20 -20M0-9 44.6 26.0 15.9 1 3/8 

22 -22M0-9 44.6 26.0 18.3 1 3/8 

25 -25M0-9 49.1 31.3 21.8 1 3/8 

28 -28M0-9 64.0 36.6 21.8 41 mm 

30 -30M0-9 69.9 39.6 26.2 46 mm 

32 -32M0-9 72.3 42.0 28.6 46 mm 

38 -38M0-9 84.0 49.4 33.7 55 mm 

50 -50M0-9 106 65.0 45.2 2 3/4 
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30     Gaugeable Tube Fittings and Adapter Fittings

Male 

 NPT

D

A

E
F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

Tube 
OD 

NPT 
Size 

Basic 
Ordering  
Number

Dimensions  

A D   E➀ F 

Dimensions, in. 

1/16 
1/16 
1/8 

-100-2-1 
-100-2-2 

0.75 0.34 0.05 7/16 

1/8 
1/16 
1/8 
1/4 

-200-2-1 
-200-2-2 
-200-2-4 

0.93 
0.93 
0.97 

 
0.50 

 
0.09 

7/16 
7/16 
1/2 

3/16 
1/8 
1/4 

-300-2-2 
-300-2-4 

1.00 0.54 0.12 1/2 

1/4 

1/16 
1/8 
1/4 
3/8 
1/2 

-400-2-1 
-400-2-2 
-400-2-4 
-400-2-6 
-400-2-8 

1.06 
1.06 
1.06 
1.17 
1.25 

0.60 

0.12 
0.19 
0.19 
0.19 
0.19 

1/2 
1/2 
1/2 

11/16 
13/16 

5/16 
1/8 
1/4 
3/8 

-500-2-2 
-500-2-4 
-500-2-6 

1.13 
1.13 
1.20 

0.64 
0.19 
0.25 
0.25 

9/16 
9/16 
11/16 

3/8 

1/8 
1/4 
3/8 
1/2 
3/4 

-600-2-2 
-600-2-4 
-600-2-6 
-600-2-8 
-600-2-12 

1.20 
1.20 
1.23 
1.31 
1.46 

0.66 

0.19 
0.28 
0.28 
0.28 
0.28 

5/8 
5/8 

11/16 
13/16 
1 1/16 

1/2 

1/4 
3/8
 1/2 
3/4 

-810-2-4 
-810-2-6 
-810-2-8 
-810-2-12 

1.42 
1.42 
1.42 
1.57 

0.90 

0.28 
0.38 
0.41 
0.41 

13/16 
13/16 
13/16 
1 1/16 

5/8 
3/8 
1/2 
3/4 

-1010-2-6 
-1010-2-8 
-1010-2-12 

1.50 
1.50 
1.57 

0.96 
0.38 
0.47 
0.50 

15/16 
15/16 
1 1/16 

3/4 
1/2 
3/4 

-1210-2-8 
-1210-2-12 

1.57 0.96 
0.47 
0.62 

1 1/16 

7/8 3/4 -1410-2-12 1.76 1.02 0.62 1 3/8 

1 
3/4 
1 

-1610-2-12 
-1610-2-16 

1.93 1.23 
0.62 
0.88 

1 3/8 

1 1/4 1 1/4 -2000-2-20 2.67 1.62 1.09 1 11/16 

1 1/2 1 1/2 -2400-2-24 3.10 1.97 1.34 2 

2 2 -3200-2-32 4.22 2.66 1.81 2 3/4 

Tube 
OD 

NPT 
Size 
in.

Basic 
Ordering  
Number

Dimensions  

A D   E➀ F, in. 

Dimensions, mm 

3 
1/8 
1/4 

-3M0-2-2 
-3M0-2-4 

23.6 
24.6 

12.9 2.4 
7/16 
1/2 

4 
1/8 
1/4 

-4M0-2-2 
-4M0-2-4 

25.4 13.7 2.4 1/2 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-2-2 
-6M0-2-4 
-6M0-2-6 
-6M0-2-8 

27.0 
27.0 
29.8 
31.8 

15.3 4.8 

1/2 
1/2 

11/16 
13/16 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-2-2 
-8M0-2-4 
-8M0-2-6 
-8M0-2-8 

28.8 
28.8 
30.6 
32.6 

16.2 

4.8 
6.4 
6.4 
6.4 

9/16 
9/16 
11/16 
13/16 

10 

1/8 
1/4 
3/8 
1/2 

-10M0-2-2 
-10M0-2-4 
-10M0-2-6 
-10M0-2-8 

31.5 
31.5 
31.5 
33.5 

17.2 

4.8 
7.1 
7.9 
7.9 

11/16 
11/16 
11/16 
13/16 

12 

1/4 
3/8 
1/2 
3/4 

-12M0-2-4 
-12M0-2-6 
-12M0-2-8 
-12M0-2-12 

36.0 
36.0 
36.0 
39.8 

22.8 

7.1 
9.5 
9.5 
9.5 

13/16 
13/16 
13/16 
1 1/16 

15 1/2 -15M0-2-8 38.0 24.4 11.9 15/16 

16 
3/8 
1/2 
3/4 

-16M0-2-6 
-16M0-2-8 
-16M0-2-12 

38.0 
38.0 
39.8 

24.4 
9.5 

11.9 
12.7 

15/16 
15/16 
1 1/16 

18 
1/2 
3/4 

-18M0-2-8 
-18M0-2-12 

39.8 24.4 
11.9 
15.1 

1 1/16 

20 
1/2 
3/4 

-20M0-2-8 
-20M0-2-12 

44.6 26.0 
11.9 
15.9 

1 3/8 

22 
3/4 
1 

-22M0-2-12 
-22M0-2-16 

44.6 26.0 
15.9 
18.3 

1 3/8 

25 
3/4 
1 

-25M0-2-12 
-25M0-2-16 

49.1 31.3 
15.9 
21.8 

1 3/8 

30 1 1/4 -30M0-2-20 69.9 39.6 26.2 46 mm 

32 1 1/4 -32M0-2-20 72.3 42.0 27.8 46 mm 

38 1 1/2 -38M0-2-24 84.0 49.4 33.7 55 mm 

90° Elbows

See page 8 for thread specifi cations.
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Gaugeable Tube Fittings and Adapter Fittings     31  

See page 8 for thread specifi cations.

Male 

 ISO/BSP Tapered Thread (RT)

D

A

E
F fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

➀  The E dimension is the minimum nominal opening. These fi ttings may have 
a larger opening at the pipe/straight thread end.

 Reducing 

Tube 
OD 

ISO 
Thread 

Size 

Basic 
Ordering  
Number

Dimensions  

A D   E➀ F 

Dimensions, in. 

1/8 
1/8 
1/4 

-200-2-2RT 
-200-2-4RT 

0.83 
0.97 

0.50 0.09 
7/16 
1/2 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-2-2RT 
-400-2-4RT 
-400-2-6RT 
-400-2-8RT 

1.06 
1.06 
1.17 
1.25 

0.60 0.19 

1/2 
1/2 

11/16 
13/16 

5/16 1/4 -500-2-4RT 1.13 0.64 0.25 9/16 

3/8 
1/8 
1/4 
3/8 

-600-2-2RT 
-600-2-4RT 
-600-2-6RT 

1.20 
1.20 
1.23 

0.66  0.28 
5/8 
5/8 

11/16 

1/2 
1/4 
3/8 
1/2 

-810-2-4RT 
-810-2-6RT 
-810-2-8RT 

1.42  0.90 
0.28 
0.38 
0.41 

13/16 

3/4 1/2 -1210-2-8RT 1.57 0.96 0.47 1 3/8 

1 1 -1610-2-16RT 1.93 1.23 0.88 1 3/8 

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering  
Number

Dimensions  

A D   E➀ F 

Dimensions, mm 

3 
1/8 
1/4 

-3M0-2-2RT 
-3M0-2-4RT 

23.6 
24.6 

12.9 2.4 
7/16 
1/2 

4 
1/8 
1/4 

-4M0-2-2RT 
-4M0-2-4RT 

25.4 13.7 2.4 1/2 

6 

1/8 
1/4 
3/8 
1/2 

-6M0-2-2RT 
-6M0-2-4RT 
-6M0-2-6RT 
-6M0-2-8RT 

27.0 
27.0 
29.8 
31.8 

15.3 4.8 

1/2 
1/2 

11/16 
13/16 

8 

1/8 
1/4 
3/8 
1/2 

-8M0-2-2RT 
-8M0-2-4RT 
-8M0-2-6RT 
-8M0-2-8RT 

28.8 
28.8 
30.6 
32.6 

16.2 

4.8 
6.4 
6.4 
6.4 

9/16 
9/16 
11/16 
13/16 

10 
1/4 
3/8 
1/2 

-10M0-2-4RT 
-10M0-2-6RT 
-10M0-2-8RT 

31.5 
31.5 
33.5 

17.2 
7.1 
7.9 
7.9 

11/16 
11/16 
13/16 

12 

1/8 
1/4 
3/8 
1/2 
3/4 

-12M0-2-2RT 
-12M0-2-4RT 
-12M0-2-6RT 
-12M0-2-8RT 
-12M0-2-12RT 

36.0 
36.0 
36.0 
36.0 
39.8 

22.8 

4.8 
7.1 
9.5 
9.5 
9.5 

13/16 
13/16 
13/16 
13/16 
1 1/16 

14 1/2 -14M0-2-8RT 38.1 24.4 11.1 15/16 

15 1/2 -15M0-2-8RT 38.1 24.4 11.9 15/16 

16 
3/8 
1/2 

-16M0-2-6RT 
-16M0-2-8RT 

38.0 24.4 
9.5 

11.9 
15/16 

18 
1/2 
3/4 

-18M0-2-8RT 
-18M0-2-12RT 

39.8 24.4 
11.9 
15.1 

1 1/16 

20 
1/2 
3/4 

-20M0-2-8RT 
-20M0-2-12RT 

44.6 26.0 
11.9 
15.9 

1 3/8 

22 
3/4 
1 

-22M0-2-12RT 
-22M0-2-16RT 

44.6 26.0 
15.9 
18.3 

1 3/8 

25 
3/4 
1 

-25M0-2-12RT 
-25M0-2-16RT 

49.1 31.3 
15.9 
21.8 

1 3/8 

28 1 -28M0-2-16RT 64.0 36.6 21.8 41 mm 

Tube OD 
Basic 

Ordering
Number 

Dimensions  

T Tx A D E F, in. 

Dimensions, mm

6 6 -6M0-2R-6M 27.0 15.3 4.6 1/2 

12 12 -12M0-2R-12M 38.1 22.8 8.8 15/16 

90° Elbows

E
F fl at

D

A
Tx

T
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32     Gaugeable Tube Fittings and Adapter Fittings

Male  Positionable, ISO/BSP Parallel Thread (PR)

O-ring

D

A

E

F fl at

Fx fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A D   E➀ F, in. Fx, in. U 

Dimensions, in.  

1/4 
1/8 
1/4 

-400-2-2PR 
-400-2-4PR 

1.06 
1.14 

0.60 
0.16 
0.19 

1/2 
5/8 

9/16 
3/4 

0.60 
0.80 

3/8 
1/4 
3/8 

-600-2-4PR 
-600-2-6PR 

1.20 
1.31 

0.66 
0.23 
0.28 

5/8 
13/16 

3/4 
7/8 

0.80 
0.96

1/2 
1/4 
3/8 
1/2 

-810-2-4PR 
-810-2-6PR 
-810-2-8PR 

1.42 
1.42 
1.50 

0.90 
0.23 
0.31 
0.41 

13/16 
13/16 
15/16 

3/4 
7/8 

1 1/16 

0.80 
0.96 
1.16 

5/8 1/2 -1010-2-8PR 1.50 0.96 0.47 15/16 1 1/16 1.16 

3/4 
1/2 
3/4 

-1210-2-8PR 
-1210-2-12PR 

1.57 0.96 
0.47 
0.62 

1 1/16 
1 1/16 
1 3/8 

1.16 
1.43 

1 
3/4 
1 

-1610-2-12PR 
-1610-2-16PR 

1.93 1.23 
0.62 
0.78 

1 3/8 
1 3/8 
1 5/8 

1.43 
1.82 

Dimensions, mm  

6 
1/8 
1/4 

-6M0-2-2PR 
-6M0-2-4PR 

27.0 
29.0 

15.3 
4.0 
4.8 

1/2 
5/8 

9/16 
3/4 

15.2 
20.3 

8 
1/8 
1/4 

-8M0-2-2PR 
-8M0-2-4PR 

28.8 
29.9 

16.2 
4.0 
5.9 

9/16 
5/8 

9/16 
3/4 

15.2 
20.3 

10 
1/4 
3/8 

-10M0-2-4PR 
-10M0-2-6PR 

33.5 17.2 
5.9 
7.9 

13/16 
3/4
 7/8 

20.3 
24.4 

12 

1/4 
3/8 
1/2 
3/4 

-12M0-2-4PR 
-12M0-2-6PR 
-12M0-2-8PR 
-12M0-2-12PR 

36.0 
36.0 
38.0 
39.8 

22.8 

5.9 
7.9 
9.5 
9.5 

13/16 
13/16 
15/16 
1 1/16 

3/4 
7/8 

1 1/16 
1 3/8 

20.3 
24.4 
32.0 
36.3

Positionable, SAE/MS Straight Thread (ST)

O-ring

U
washer OD

SAE/MS positionable fittings are available in 
carbon steel and stainless steel only.

Adapts to SAE J1926/1 and ISO 11926-1 
straight thread boss.

D

A
E

F fl at

Fx fl at

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

Tube 
OD 

SAE/MS  
Thread 

Size  

Basic 
Ordering 
Number 

Dimensions 

A D   E➀ F, in. Fx, in. U 

Dimensions, in.  

1/4 
7/16-20 
9/16-18 

-400-2-4ST 
-400-2-6ST 

1.12 
1.20 

0.60 0.19 
1/2 
5/8 

9/16 
11/16 

0.65 
0.79 

5/16 1/2-20 -500-2-5ST 1.19 0.64 0.23 9/16 5/8 0.72 

3/8 
7/16-20 
9/16-18 
3/4-16 

-600-2-4ST 
-600-2-6ST 
-600-2-8ST 

1.26 
1.26 
1.37 

0.66 
0.20 
0.28 
0.28 

5/8 
5/8 

13/16 

9/16 
11/16 
7/8 

0.65 
0.79 
1.01 

1/2 
9/16-18 
3/4-16 

-810-2-6ST 
-810-2-8ST 

1.48 0.90 
0.28 
0.41 

13/16 
11/16 
7/8 

0.79 
1.01 

5/8 7/8-14 -1010-2-10ST 1.56 0.96 0.50 15/16 1 1.16 

3/4 1 1/16-12 -1210-2-12ST 1.63 0.96 0.62 1 1/16 1 1/4 1.44 

7/8 1 3/16-12 -1410-2-14ST 1.70 1.02 0.72 1 3/16 1 3/8 1.59 

1 1 5/16-12 -1610-2-16ST 1.99 1.23 0.88 1 3/8 1 1/2 1.73 

1 1/4 1 5/8-12 -2000-2-20ST 2.67 1.62 1.09 1 11/16 1 7/8 2.16 

1 1/2 1 7/8-12 -2400-2-24ST 3.07 1.97 1.34 2 2 1/8 2.45 

2 2 1/2-12 -3200-2-32ST 4.22 2.66 1.81 2 3/4 2 3/4 3.16 

U
washer OD

90° Elbows
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Gaugeable Tube Fittings and Adapter Fittings     33  

 NPT

Female 

D

A

E
F fl at

  Male Pipe Weld

D

J

A
E

F fl at

37.5°

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the weld end. Wall thickness at the weld end is based on schedule 80 pipe.

Weld  Tube Socket Weld

D
B

A

K

E
F fl at Tube 

OD

Socket 
Weld
Size 

Basic 
Ordering
Number 

Dimensions 

A B D E F K 

Dimensions, in.  

1/4 1/4 -400-9-4W 1.06 0.28 0.60 0.19 1/2 0.50 

3/8 3/8 -600-9-6W 1.20 0.31 0.66 0.28 5/8 0.63 

1/2 1/2 -810-9-8W 1.42 0.38 0.90 0.41 13/16 0.81 

3/4 3/4 -1210-9-12W 1.57 0.44 0.96 0.62 1 1/16 1.06 

1 1 -1610-9-16W 1.93 0.62 1.23 0.88 1 3/8 1.38 

Tube 
OD 

Pipe 
Weld 
Size

Basic 
Ordering 
Number

Dimensions 

A D   E➀ F J 

Dimensions, in.  

1/4 
1/8 
1/4 

-400-2-2W 
-400-2-4W 

1.06 0.60 0.19 1/2 
0.405 
0.540 

3/8 1/4 -600-2-4W 1.20 0.66 0.28 5/8 0.540 

1/2 1/2 -810-2-8W 1.42 0.90 0.41 13/16 0.840 

3/4 3/4 -1210-2-12W 1.57 0.96 0.62 1 1/16 1.050 

Tube 
OD 

 NPT 
Size 

Basic 
Ordering
Number

Dimensions  

A D E F 

Dimensions, in.  

1/8 
1/8 
1/4 

-200-8-2 
-200-8-4 

0.97
1.08 

0.50 0.09 
1/2 

11/16 

3/16 1/8 -300-8-2 1.00 0.54 0.12 1/2 

1/4 

1/8 
1/4 
3/8 
1/2 

-400-8-2 
-400-8-4 
-400-8-6 
-400-8-8 

1.06 
1.17 
1.25 
1.36 

0.60 0.19 

1/2 
11/16 
13/16

 1 

5/16 
1/8 
1/4 

-500-8-2
 -500-8-4 

1.13 
1.20 

0.64 0.25 
9/16 
11/16 

3/8 

1/8 
1/4 
3/8 
1/2 

-600-8-2 
-600-8-4 
-600-8-6 
-600-8-8 

1.20 
1.23 
1.31 
1.42 

0.66 0.28 

5/8 
11/16 
13/16 

1 

1/2 
1/4 
3/8 
1/2 

-810-8-4 
-810-8-6 
-810-8-8 

1.42 
1.42 
1.53 

 0.90 0.41 
13/16
13/16 

1 

5/8 
3/8 
1/2 

-1010-8-6 
-1010-8-8 

1.50 
1.57 

0.96 0.50 
15/16 
1 1/16 

3/4 
1/2 
3/4 

-1210-8-8 
-1210-8-12 

1.57 
1.76 

0.96 0.62 
1 1/16 
1 3/8 

7/8 3/4 -1410-8-12 1.76 1.02 0.72 1 3/8 

1 
3/4 
1 

-1610-8-12 
-1610-8-16 

1.93 
2.11 

1.23 0.88 
1 3/8 

1 11/16 

Tube 
OD 

 NPT 
Size 
in. 

Basic 
Ordering
Number

Dimensions  

A D E F, in.  

Dimensions, mm  

6 
1/8 
1/4 
1/2 

-6M0-8-2 
-6M0-8-4 
-6M0-8-8 

27.0 
29.8 
34.6 

15.3 4.8 
1/2 

11/16 
1 

8 1/4 -8M0-8-4 30.6 16.2 6.4 11/16 

10 
1/8 
1/4 

-10M0-8-2 
-10M0-8-4 

31.5 
33.5 

17.2 7.9 
11/16 
13/16 

12 
1/4 
1/2 

-12M0-8-4 
-12M0-8-8 

36.0 
38.8 

22.8 9.5 
13/16 

1 

16 1/2 -16M0-8-8 39.5 24.4 12.7 1 1/16 

90° Elbows
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34     Gaugeable Tube Fittings and Adapter Fittings

 Positionable, SAE/MS Straight Thread (ST)

45° Elbows

Male  NPT

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

D

A

E

F fl at

D

A

E

F fl at

O-ring

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the pipe/straight thread end.

Tube 
OD 

 NPT 
Size 

Basic 
Ordering
Number

Dimensions  

A D   E➀ F 

Dimensions, in.  

1/4 
1/8 
1/4 

-400-5-2 
-400-5-4 

0.97 0.60 0.19 1/2 

3/8 
1/8 
1/4 
3/8 

-600-5-2 
-600-5-4 
-600-5-6 

1.10 
1.10 
1.15 

0.66 
0.19 
0.28 
0.28 

5/8 
5/8 

13/16 

1/2 
3/8 
1/2 

-810-5-6 
-810-5-8 

1.26 0.90 
0.38 
0.41 

13/16 

3/4 3/4 -1210-5-12 1.33 0.96 0.62 1 1/16 

1 1 -1610-5-16 1.59 1.23 0.88 1 3/8 

Tube 
OD 

 SAE/MS 
Thread  

Size 

Basic 
Ordering
Number

Dimensions  

A D   E➀ F U

Dimensions, in.  

1/4 7/16-20 -400-5-4ST 1.01 0.60 0.19 1/2 0.65

3/8 9/16-18 -600-5-6ST 1.10 0.66 0.28 5/8 0.79

1/2 3/4-16 -810-5-8ST 1.26 0.90 0.41 13/16 1.01

3/4 1 1/16-12 -1210-5-12ST 1.33 0.96 0.62 1 1/16 1.44

1 1 5/16-12 -1610-5-16ST 1.59 1.23 0.88 1 3/8 1.73

SAE/MS positionable fittings are available in 
carbon steel and stainless steel only.

Adapts to SAE J1926/1 and ISO 11926-1 
straight thread boss.

U

w
as

he
r O

D
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Gaugeable Tube Fittings and Adapter Fittings     35  

Reducing Union (Fractional) 

Tees

 Unions

Union

D

A
Ax

Ax

E

F fl at

D

Dx

A

Tx

T

Ax E F fl at

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

A Ax D E F 

Dimensions, in.  

1/16 -100-3 1.40 0.70 0.34 0.05 3/8 

1/8 -200-3 1.76 0.88 0.50 0.09 3/8 

3/16 -300-3 1.92 0.96 0.54 0.12 7/16 

1/4 -400-3 2.12 1.06 0.60 0.19 1/2 

5/16 -500-3 2.34 1.17 0.64 0.25 5/8 

3/8 -600-3 2.40 1.20 0.66 0.28 5/8 

1/2 -810-3 2.84 1.42 0.90 0.41 13/16 

5/8 -1010-3 3.06 1.53 0.96 0.50 1 

3/4 -1210-3 3.14 1.57 0.96 0.62 1 1/16 

7/8 -1410-3 3.52 1.76 1.02 0.72 1 3/8 

1 -1610-3 3.86 1.93 1.23 0.88 1 3/8 

1 1/8 -1810-3 4.34 2.17 1.23 0.97 1 11/16 

1 1/4 -2000-3 5.34 2.67 1.62 1.09 1 11/16 

1 1/2 -2400-3 6.20 3.10 1.97 1.34 2 

2 -3200-3 8.44 4.22 2.66 1.81 2 3/4 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

A Ax D E F, in. 

Dimensions, mm  

2 -2M0-3 44.7 22.3 12.9 1.7 3/8 

3 -3M0-3 44.7 22.3 12.9 2.4 3/8 

4 -4M0-3 50.8 25.4 13.7 2.4 1/2 

6 -6M0-3 53.9 27.0 15.3 4.8 1/2 

8 -8M0-3 59.7 29.9 16.2 6.4 5/8 

10 -10M0-3 63.0 31.5 17.2 7.9 11/16 

12 -12M0-3 72.0 36.0 22.8 9.5 13/16 

14 -14M0-3 77.6 38.8 24.4 11.1 1 

15 -15M0-3 77.6 38.8 24.4 11.9 1 

16 -16M0-3 77.6 38.8 24.4 12.7 1 

18 -18M0-3 79.6 39.8 24.4 15.1 1 1/16 

20 -20M0-3 89.3 44.6 26.0 15.9 1 3/8 

22 -22M0-3 89.3 44.6 26.0 18.3 1 3/8 

25 -25M0-3 98.3 49.1 31.3 21.8 1 3/8 

28 -28M0-3 128 64.0 36.6 21.8 41 mm 

30 -30M0-3 140 69.9 39.6 26.2 46 mm 

32 -32M0-3 145 72.3 42.0 28.6  46 mm 

38 -38M0-3 168 84.0 49.4 33.7 55 mm 

50 -50M0-3 211 106 65.0 45.2 2 3/4 

Tube OD 
Basic 

Ordering 
Number 

Dimensions 

T Tx A Ax D Dx E F 

Dimensions, in.  

3/8 1/4 -600-3-6-4 2.40 1.14 0.66 0.60 0.19 5/8 

1/2 
1/4 
3/8 

-810-3-8-4 
-810-3-8-6 

2.84 
1.25 
1.31 

0.90 
0.60 
0.66 

0.19 
0.28 

13/16 

5/8 3/8 -1010-3-10-6 3.06 1.42 0.96 0.66 0.28 1 

3/4 
3/8 
1/2 

-1210-3-12-6 
-1210-3-12-8 

3.14 
1.46 
1.57 

0.96 
0.66 
0.90 

0.28 
0.41 

1 1/16 

1 
3/8 
1/2 
3/4 

-1610-3-16-6 
-1610-3-16-8 
-1610-3-16-12 

3.86 
1.65 
1.76 
1.76 

1.23 
0.66 
0.90 
0.96 

0.28 
0.41 
0.62 

1 3/8 

1 1/4 1 -2000-3-20-16 5.34 2.17 1.62 1.23 0.88 1 11/16 

1 1/2 1 -2400-3-24-16 6.20 2.36 1.97 1.23 0.88 2 

2 1 -3200-3-32-16 8.44 2.79 2.66 1.23 0.88 2 3/4 
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36     Gaugeable Tube Fittings and Adapter Fittings

Reducing Union (Metric)

D

Dx

A
Tx

T

Ax E F fl at

Tube OD 
Basic 

Ordering 
Number 

Dimensions 

T Tx A Ax D Dx E F, in. 

Dimensions, mm  

3 

6 

-3M0-3-3M-6M 49.3 26.9 12.9 15.3 2.4 1/2 

8 -8M0-3-8M-6M 59.9 29.0 16.2 15.3 4.8 5/8 

10 -10M0-3-10M-6M 63.0 29.7 17.2 15.3 4.8 11/16 

12 -12M0-3-12M-6M 72.0 31.8 22.8 15.3 4.8 13/16 

15 

12 

-15M0-3-15M-12M 77.7 38.9 24.4 22.8 9.5 1 

16 -16M0-3-16M-12M 77.6 38.9 24.4 22.8 9.5 1 

18 -18M0-3-18M-12M 79.8 39.9 24.4 22.8 9.5 1 1/16 

22 -22M0-3-22M-12M 89.4 44.7 26.0 22.8 9.5 1 3/8 

25 -25M0-3-25M-12M 98.0 44.7 31.3 22.8 9.5 1 3/8 

Reducing Union

D Dx

A
Ax Ay

Ax

E F fl at

TxT

T

Tube OD 
Basic 

Ordering 
Number 

Dimensions 

T Tx A Ax Ay D Dx E F 

Dimensions, in.  

3/8 1/4 -600-3-4-6 2.34 1.20 1.14 0.66 0.60 0.19 5/8 

D
Dx

A
Ax Ay

Ay

E F fl at

TxT

Tx

Tube OD 
Basic 

Ordering 
Number 

Dimensions 

T Tx A Ax Ay D Dx E F 

Dimensions, in.  

1/2

3/8

-810-3-6-6 2.73 1.42 1.31 0.90 0.66 0.28 13/16

5/8 -1010-3-6-6 2.95 1.53 1.42 0.96 0.66 0.28 1

3/4 -1210-3-6-6 3.03 1.57 1.46 0.96 0.66 0.28 1 1/16

D

Dx

Dx1

A
Ax Ay

Ay1
E

F fl at

TxT

Tx1

Tube OD 
Basic 

Ordering 
Number 

Dimensions 

T Tx Tx1 A Ax Ay Ay1 D Dx Dx1 E F 

Dimensions, in.  

5/8 1/2

3/8

-1010-3-8-6 3.06 1.53 1.53 1.42 0.96 0.90

0.66 0.28

1

3/4 1/2 -1210-3-8-6 3.14 1.57 1.57 1.46 0.96 0.90 1 1/16

1 3/4 -1610-3-12-6 3.69 1.93 1.76 1.65 1.23 0.96 1 3/8

Unions

Tees
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Gaugeable Tube Fittings and Adapter Fittings     37  

Male  Branch, NPT (TTM)

D

A

H

E

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the pipe/straight thread end.

Tube 
OD

NPT 
Size 
in.

Basic 
Ordering 
Number

Dimensions

A D   E➀ F, in. H

Dimensions, in.

1/8 
1/8 
1/4 

-200-3TTM 
-200-3-4TTM 

1.86 
1.94 

0.50 0.09 
7/16 
1/2 

0.70 
0.92 

3/16 1/8 -300-3TTM 1.92 0.54 0.12 7/16 0.70 

1/4 
1/8 
1/4 

-400-3TTM 
-400-3-4TTM 

2.12 0.60 0.19 1/2 
0.74 
0.92 

5/16 1/8 -500-3TTM 2.34 0.64 0.19 5/8 0.82 

3/8 
1/4 
3/8 

-600-3TTM 
-600-3-6TTM 

2.40 
2.62 

0.66 0.28 
5/8 

13/16 
1.00 
1.11 

1/2 
3/8 
1/2 

-810-3TTM 
-810-3-8TTM 

2.84 0.90 
0.38 
0.41 

13/16 
1.11 
1.30 

5/8 1/2 -1010-3TTM 3.06 0.96 0.47 1 1.41 

3/4 3/4 -1210-3TTM 3.14 0.96 0.62 1 1/16 1.45 

Dimensions, mm

6 
1/8 
1/4 

-6M0-3TTM 
-6M0-3-4TTM 

53.9 15.3 4.8 1/2 
18.8 
23.4 

8 
1/8 
1/4 

-8M0-3TTM
-8M0-3-4TTM 

59.7 16.2 
4.8 
6.4 

5/8 
20.8 
25.4 

10 1/4 -10M0-3TTM 67.0 17.2 7.1 13/16 26.2 

12 
3/8 
1/4 
1/2 

-12M0-3TTM 
-12M0-3-4TTM 
-12M0-3-8TTM 

72.0 22.8 
9.5 
7.1 
9.5 

13/16 
28.2 
28.2 
33.0 

16 1/2 -16M0-3TTM 77.6 24.4 11.9 1 35.8 

 Run, NPT (TMT)

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the pipe/straight thread end.

D

A
Ax

E

F fl at
Ax

Tube 
OD

NPT 
Size 
in.

Basic 
Ordering 
Number

Dimensions

A Ax D   E➀ F, in.

Dimensions, in.

1/8 
1/8 
1/4 

-200-3TMT 
-200-3-4TMT 

1.63 
1.89 

0.93 
0.97 

0.50 0.09 
7/16 
1/2 

3/16 1/8 -300-3TMT 1.66 0.96 0.54 0.12 7/16 

1/4 
1/8 
1/4 

-400-3TMT
 -400-3-4TMT 

1.80 
1.98 

1.06 0.60 0.19 1/2 

5/16 1/8 -500-3TMT 1.99 1.17 0.64 0.19 5/8 

3/8 
1/4 
3/8 

-600-3TMT 
-600-3-6TMT 

2.20 
2.42 

1.20 
1.31 

0.66 0.28 
5/8 

13/16 

1/2 
3/8 
1/2 

-810-3TMT 
-810-3-8TMT 

2.53 
2.72 

1.42 0.90 
0.38 
0.41 

13/16 

5/8 1/2 -1010-3TMT 2.88 1.50 0.96 0.47 15/16 

3/4 3/4 -1210-3TMT 3.02 1.57 0.96 0.62 1 1/16 

Dimensions, mm

6 
1/8 
1/4 

-6M0-3TMT 
-6M0-3-4TMT 

45.8 
50.3 

27.0 15.3 4.8 1/2 

8 1/4 -8M0-3-4TMT 55.3 29.9 16.2 6.4 5/8 

12 
1/4 
1/2 

-12M0-3-4TMT 
-12M0-3-8TMT 

64.2 
69.0 

36.0 22.8 
7.1 
9.5 

13/16 

16 1/2 -16M0-3TMT 73.1 38.0 24.4 11.9 15/16 

Tees

F fl at
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38     Gaugeable Tube Fittings and Adapter Fittings

U 
washer 

OD

D

A
Ax

Ax

E F fl at Fx fl at

O-ring

Positionable Branch, ISO/BSP Parallel Thread (TTR)

Tube ports are identical.

See page 8 for thread specifi cations.

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the pipe/
straight thread end.

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions 

A Ax D   E➀ F, in. Fx, in. H U 

Dimensions, in.  

1/4 
1/8 
1/4 

-400-3TTR 
-400-3-4TTR 

2.12 
2.28 

1.06 
1.14 

0.60 
0.16 
0.19 

1/2 
5/8 

9/16 
3/4 

1.04 
1.27 

0.60 
0.80 

3/8 1/4 -600-3TTR 2.40 1.20 0.66 0.23 5/8 3/4 1.27 0.80 

1/2 
3/8 
1/2 

-810-3TTR 
-810-3-8TTR 

2.84 
3.00 

1.42 
1.50 

0.90 
0.31 
0.41 

13/16 
15/16 

7/8 
1 1/16 

1.46 
1.71 

0.96 
1.16 

5/8 1/2 -1010-3TTR 3.00 1.50 0.96 0.47 15/16 1 1/16 1.71 1.16 

3/4 
3/4 
1/2 

-1210-3TTR 
-1210-3-8TTR 

3.14 1.57 0.96 
0.62 
0.47 

1 1/16 
1 3/8 
1 1/16 

1.92 
1.78 

1.43 
1.16 

1 1 -1610-3TTR 3.86 1.93 1.23 0.78 1 3/8 1 5/8 2.11 1.92 

Dimensions, mm  

6 
1/8 
1/4 

-6M0-3TTR 
-6M0-3-4TTR 

53.9 
58.0 

27.0 
29.0 

15.3 
4.0 
4.8 

1/2 
5/8 

9/16 
3/4 

26.4 
32.2 

15.2 
20.3 

8 
1/8 
1/4 

-8M0-3TTR 
-8M0-3-4TTR 

57.7 
59.7 

30.0 16.2 
4.0 
5.9 

9/16 
5/8 

9/16 
3/4 

28.4 
32.3 

15.2 
20.3 

10 1/4 -10M0-3TTR 67.0 33.5 17.2 5.9 13/16 3/4 35.1 20.3 

12 
3/8 
1/2 

-12M0-3TTR 
-12M0-3-8TTR 

72.0 
76.1 

36.1 
38.1 

22.8 
7.9 
9.5 

13/16 
5/16 

7/8 
1 1/16 

37.1 
43.4 

24.4 
29.5 

Male  Positionable Branch, SAE/MS Straight Thread (TTS)

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the pipe/
straight thread end.

Tube 
OD 

SAE/MS 
Thread 

Size 

Basic 
Ordering
Number 

Dimensions 

A Ax D   E➀ F Fx H U 

Dimensions, in.  

1/4 7/16-20 -400-3TTS 2.24 1.12 0.60 0.19 1/2 9/16 1.12 0.65 

3/8 9/16-18 -600-3TTS 2.52 1.26 0.66 0.28 5/8 11/16 1.27 0.79 

1/2 3/4-16 -810-3TTS 2.96 1.48 0.90 0.41 13/16 7/8 1.49 1.01 

3/4 1 1/16-12 -1210-3TTS 3.26 1.63 0.96 0.62 1 1/16 11/4 1.92 1.44 

1 1 5/16-12 -1610-3TTS 3.98 1.99 1.23 0.88 1 3/8 1 1/2 2.11 1.73 

1 1/4 1 5/8-12 -2000-3TTS 5.34 2.67 1.62 1.09 1 11/16 1 7/8 2.29 2.16 

1 1/2 1 7/8-12 -2400-3TTS 6.14 3.07 1.97 1.34 2 2 1/8 2.45 2.45 

2 2 1/2-12 -3200-3TTS 8.44 4.22 2.66 1.81 2 3/4 2 3/4 2.77 3.16 
SAE/MS positionable fittings are available in 
carbon steel and stainless steel only.

Adapts to SAE J1926/1 and ISO 11926-1 
straight thread boss.

 Positionable Run, SAE/MS Straight Thread (TST)

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

Tube 
OD

SAE/MS 
Thread 

Size

Basic 
Ordering 
Number

Dimensions

A Ax D   E➀ F Fx U

Dimensions, in.

1/4 7/16-20 -400-3TST 2.24 1.12 0.60 0.19 1/2 9/16 0.65 

3/8 9/16-18 -600-3TST 2.53 1.26 0.66 0.28 5/8 11/16 0.79 

1/2 3/4-16 -810-3TST 2.97 1.48 0.90 0.41 13/16 7/8 1.01 

3/4 1 1/16-12 -1210-3TST 3.55 1.63 0.96 0.62 1 1/16 1 1/4 1.44 

1 1 5/16-12 -1610-3TST 4.10 1.99 1.23 0.88 1 3/8 1 1/2 1.73 

1 1/4 1 5/8-12 -2000-3TST 4.96 2.67 1.62 1.09 1 11/16 1 7/8 2.16 

1 1/2 1 7/8-12 -2400-3TST 5.45 3.07 1.97 1.34 2 2 1/8 2.45 

2 2 1/2-12 -3200-3TST 7.04 4.22 2.66 1.81 2 3/4 2 3/4 3.16 
SAE/MS positionable fittings are available in 
carbon steel and stainless steel only.

Adapts to SAE J1926/1 and ISO 11926-1 
straight thread boss.

Tees

D

A
Ax

H

E F fl at

Fx fl at

O-ring

U
washer OD

D

A
Ax

H

E F fl at

Fx fl at

O-ring

U
washer OD
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Gaugeable Tube Fittings and Adapter Fittings     39  

 Positionable Run, ISO/BSP Parallel Thread (TRT)

See page 8 for thread specifi cations.

Male 

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger opening at the 
pipe/straight thread end.

Tube 
OD 

ISO 
Thread 

Size 
in. 

Basic 
Ordering 
Number 

Dimensions  

A Ax D   E➀ F, in. Fx, in. U 

Dimensions, in.

1/4 
1/8 
1/4 

-400-3TRT 
-400-3-4TRT 

2.10 
2.41 

1.06 
1.14 

0.60 
0.16 
0.19 

1/2 
5/8

9/16 
3/4 

0.60 
0.80 

3/8 1/4 -600-3TRT 2.47 1.20 0.66 0.23 5/8 3/4 0.80 

1/2 
3/8 
1/2 

-810-3TRT 
-810-3-8TRT 

2.88 
3.21 

1.42 
1.50 

0.90 
0.31
 0.41 

13/16 
15/16 

7/8 
1 1/16 

0.96 
1.16 

5/8 1/2 -1010-3TRT 3.21 1.50 0.96 0.47 15/16 1 1/16 1.16 

3/4 
3/4 
1/2 

-1210-3TRT 
-1210-3-8TRT 

3.49 
3.35 

1.57 0.96 
0.62 
0.47 

1 1/16 
1 3/8 
1 1/16 

1.43 
1.16 

1 1 -1610-3TRT 4.04 1.93 1.23 0.78 1 3/8 1 5/8 1.82 

Dimensions, mm

6 
1/8 
1/4 

-6M0-3TRT 
-6M0-3-4TRT 

53.4 
61.2 

27.0 
29.0 

15.3 
4.0 
4.8 

1/2 
5/8 

9/16 
3/4 

15.2 
20.3 

8 
1/8 
1/4 

-8M0-3TRT 
-8M0-3-4TRT 

56.3 
62.1 

28.8 
29.9 

16.2 
4.0 
6.4 

9/16 
5/8 

9/16 
3/4 

15.2 
20.3 

10 1/4 -10M0-3TRT 68.6 33.5 17.2 5.9 13/16 3/4 20.3 

12 
3/8 
1/2 

-12M0-3TRT 
-12M0-3-8TRT 

73.1 
81.5 

36.0 
38.0 

22.8 
7.9 
9.5 

13/16 
15/16 

7/8 
1 1/16 

24.4 
29.5

Tube ports are identical.

Female  Run, NPT (TFT)

D

A
Ax

Ax
E

F fl at
Tube 
OD 

NPT 
Size
in. 

Basic 
Ordering
Number 

Dimensions 

A Ax D E F, in. 

Dimensions, in. 

1/8 1/8 -200-3TFT 1.72 0.97 0.50 0.09 1/2 

1/4 
1/8 
1/4 

-400-3TFT 
-400-3-4TFT 

1.81 
2.05 

1.06 
1.17 

0.60 0.19 
1/2 

11/16 

3/8 1/4 -600-3TFT 2.11 1.23 0.66 0.28 11/16 

1/2 
3/8 
1/2 

-810-3TFT 
-810-3-8TFT 

2.30 
2.69 

1.42 
1.57 

0.90 0.41 
13/16 
1 1/16 

3/4 3/4 -1210-3TFT 3.01 1.76 0.96 0.62 1 3/8 

1 
3/4 
1 

-1610-3-12TFT 
-1610-3TFT 

3.18 
3.61 

1.93 
2.11 

1.23 0.88 
1 3/8 

1 11/16 

Dimensions, mm 

6 
1/8 
1/4 

-6M0-3TFT 
-6M0-3-4TFT 

46.0 
52.1 

27.0 
29.8 

15.3 4.8 
1/2 

11/16 

8 
1/8 
1/4 

-8M0-3TFT 
-8M0-3-4TFT 

48.9 
53.0 

29.9 
30.6 

16.2 6.4 
5/8 

11/16 

10 1/4 -10M0-3TFT 55.9 33.5 17.2 7.9 13/16 

12 
1/4 
3/8 
1/2 

-12M0-3-4TFT 
-12M0-3TFT 
-12M0-3-8TFT 

58.4 
58.4 
68.3 

36.0 
36.0 
39.8

22.8 
9.5 

10.3 
9.5 

13/16 
13/16 
1 1/16 

16 1/2 -16M0-3TFT 68.2 39.8 24.4 12.7 1 1/16 

U 
washer 

OD

D

A
Ax

Ax

E F fl at Fx fl at

O-ring

Tees
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40     Gaugeable Tube Fittings and Adapter Fittings

 Union

 Branch, NPT (TTF)

D

A

H

E

F fl at

Tube 
OD 

NPT 
Size 
in. 

Basic 
Ordering 
Number 

Dimensions  

A D E F, in.  H 

Dimensions, in.

1/8 1/8 -200-3TTF 1.94 0.50 0.09  1/2 0.75 

1/4 
1/8 
1/4 

-400-3TTF 
-400-3-4TTF 

2.12 
2.34 

0.60 0.19 
1/2 

11/16 
0.75 
0.88 

3/8 
1/4 
3/8 
1/2 

-600-3TTF 
-600-3-6TTF 
-600-3-8TTF 

2.46 
2.62 
2.84 

0.66  0.28  
11/16 
13/16 

1 

0.88 
0.88 
1.12 

1/2 
1/4 
3/8 
1/2 

-810-3-4TTF 
-810-3TTF 
-810-3-8TTF 

2.84 
2.84 
3.06 

0.90 0.41  
13/16 
13/16 

1 

0.88 
0.88 
1.12 

5/8 1/2 -1010-3TTF 3.06 0.96 0.50 1 1.12 

3/4 3/4 -1210-3TTF 3.52 0.96 0.62 1 3/8 1.25 

1 
3/4 
1 

-1610-3-12TTF 
-1610-3TTF 

3.86 
4.22 

1.23 0.88 
1 3/8 

1 11/16 
1.25 
1.50 

Dimensions, mm

6 
1/8 
1/4 

-6M0-3TTF 
-6M0-3-4TTF 

53.9 
59.5 

15.3 4.8 
1/2 

11/16 
19.0 
22.4 

8 
1/8 
1/4 

-8M0-3TTF 
-8M0-3-4TTF 

59.7 
61.2 

16.2 6.4 
5/8 

11/16 
19.0 
22.4 

10 1/4 -10M0-3TTF 67.0 17.2 7.9 13/16 22.4 

12 
1/4 
3/8 
1/2 

-12M0-3-4TTF 
-12M0-3TTF 
-12M0-3-8TTF 

72.0 
72.0 
77.7 

22.8  9.5  
13/16 
13/16 

1 

22.4 
22.4 
28.4 

16 1/2 -16M0-3TTF 77.6 24.4 12.7 1 28.4 

Cross

D

A

A

E

F fl at

Tube 
OD 

Basic 
Ordering 
Number

Dimensions 

A D E F, in. 

Dimensions, in.

1/8 -200-4 1.76 0.50 0.09 3/8 

1/4 -400-4 2.12 0.60 0.19 1/2 

5/16 -500-4 2.34 0.64 0.25 5/8 

3/8 -600-4 2.40 0.66 0.28 5/8 

1/2 -810-4 2.84 0.90 0.41 13/16 

3/4 -1210-4 3.14 0.96 0.62 1 1/16 

1 -1610-4 3.86 1.23 0.88 1 3/8 

Dimensions, mm

3 -3M0-4 44.7 12.9 2.4 3/8 

6 -6M0-4 53.9 15.3 4.8 1/2 

8 -8M0-4 59.7 16.2 6.4 5/8 

10 -10M0-4 67.0 17.2 7.9 13/16 

12 -12M0-4 72.0 22.8 9.5 13/16 

16 -16M0-4 74.0 24.4 12.7 15/16 

18 -18M0-4 76.6 24.4 15.1 1 1/16 

20 -20M0-4 89.3 26.0 15.9 1 3/8 

22 -22M0-4 89.4 26.0 18.3 5/8 

25 -25M0-4 98.3 31.3 21.8 1 3/8 

Female

Tees
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Gaugeable Tube Fittings and Adapter Fittings     41  

 Sanitary Flange Fittings

A

G

F fl at

B

C

E minimum opening

Tube 
OD  
in. 

Flange 
Size 
in.

Ordering 
Number 

Dimensions, in. (mm) 

A B C E F G 

1/4 

1/2 SS-400-SC-8 

1.57 (39.9) 

0.37 (9.4) 

0.60 (15.2) 0.19 (4.8) 

1 0.98 (24.9) 
3/4 SS-400-SC-12 0.62 (15.7) 

1 SS-400-SC-16 0.87 (22.1) 
1 3/8 1.98 (50.3) 

1 1/2 SS-400-SC-24 1.37 (34.8) 

3/8 

1/2 SS-600-SC-8 

1.63 (41.4) 

0.37 (9.4) 

0.66 (16.8) 0.28 (7.1) 

1 0.98 (24.9) 
3/4 SS-600-SC-12 0.62 (15.7) 

1 SS-600-SC-16 0.87 (22.1) 
1 3/8 1.98 (50.3) 

1 1/2 SS-600-SC-24 1.37 (34.8) 

1/2 

1/2 SS-810-SC-8 

1.74 (44.2) 

0.37 (9.4) 

0.90 (22.9) 

0.37 (9.4) 
1 0.98 (24.9) 

3/4 SS-810-SC-12 0.62 (15.7) 

0.41 (10.4) 1 SS-810-SC-16 0.87 (22.1) 
1 3/8 0.98 (24.9) 

1 1/2 SS-810-SC-24 1.37 (34.8) 

1 
1 SS-1610-SC-16 1.91 (48.5) 0.87 (22.1) 

1.23 (31.2) 
0.87 (22.1) 1 3/8 0.98 (24.9) 

2 SS-1610-SC-32 2.49 (63.2) 1.37 (34.8) 0.88 (22.4) 2 3/4 2.52 (64.0) 

Kwik-Clamp Flange To Swagelok Tube Fitting
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42     Gaugeable Tube Fittings and Adapter Fittings

Solve Alignment Problems and Reduce Inventories

Swagelok tube adapters can help eliminate diffi cult alignment problems and 

reduce inventories. Swagelok tube adapters can be used with any Swagelok tube 

fi ttings in this catalog. So, stocking union elbows and union tees in various sizes 

and materials—along with commonly used Swagelok adapters—eliminates the 

need for stocking special elbows and tees.

Typical Alignment Problem

When installing pipe elbows or tees, it is often diffi cult to align the fi tting with the 

desired run.

� Swagelok tube adapters are to be used ONLY in Swagelok tube fi ttings. 

Use in fi ttings made by other manufacturers may result in leakage or 

slippage.

 Tube Adapters

1.  In this example, the 

installation requires 

connecting tubing to a 

female end connection.

2.  When the pipe connection 

is tightened, the male elbow 

points in the wrong direction 

for the desired run. Loosening 

the pipe connection could 

mean leakage at the pipe 

thread.

3.  Tighten the pipe 

connection of a 

Swagelok male adapter 

into the female end 

connection.

4.  Connect a Swagelok union 

elbow or tee to the adapter by 

tightening the Swagelok tube 

fi tting with a wrench, while 

holding the elbow or tee in the 

desired direction. Insert the 

tubing into the other end of the 

Swagelok elbow or tee and 

install the fi tting.

Swagelok Solution

By using a Swagelok tube adapter in conjunction with a union elbow or tee, these 

diffi culties can be avoided.

100

2000

1505

0

10

14

50
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Gaugeable Tube Fittings and Adapter Fittings     43  

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

➁  Furnished with nut and preswaged ferrules.

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

➁  Furnished with nut and preswaged ferrules.

Male 

 NPT 

1 in./25 mm and under

A

E

F fl at

Over 1 in./25 mm

A

E

F fl at

ISO/BSP Tapered Thread (RT)

Tube 
OD 

NPT 
Size 
in.

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, in. 

1/8 
1/8 
1/4 

-2-TA-1-2 
-2-TA-1-4 

1.16 
1.37 

0.08 
7/16 
9/16 

3/16 
1/8 
1/4 

-3-TA-1-2 
-3-TA-1-4 

1.19 
1.40 

0.12 
7/16 
9/16 

1/4 

1/8 
1/4 
3/8 
1/2 

-4-TA-1-2 
-4-TA-1-4 
-4-TA-1-6 
-4-TA-1-8 

1.25 
1.46 
1.49 
1.71 

0.17 
 

7/16 
9/16 
11/16 
7/8

5/16 
1/8 
1/4 

-5-TA-1-2 
-5-TA-1-4 

1.29 
1.50 

0.19 
0.22 

7/16 
9/16 

3/8 

1/8 
1/4 
3/8 
1/2 

-6-TA-1-2 
-6-TA-1-4 
-6-TA-1-6 
-6-TA-1-8 

1.32 
1.53 
1.56 
1.78 

0.19 
0.27 
0.27 
0.27 

7/16 
9/16 
11/16 
7/8 

1/2 
1/4 
3/8 
1/2 

-8-TA-1-4 
-8-TA-1-6 
-8-TA-1-8 

1.75 
1.78 
2.00 

0.28 
0.37 
0.37 

9/16 
11/16 
7/8 

5/8 1/2 -10-TA-1-8 2.06 0.47 7/8 

3/4 
1/2 
3/4 

-12-TA-1-8 
-12-TA-1-12 

2.06 
0.47 
0.58 

7/8 
1 1/16 

1 
3/4 
1 

-16-TA-1-12 
-16-TA-1-16 

2.31 
2.60 

0.62 
0.80 

1 1/16 
1 3/8 

1 1/4 1 1/4 -20-TA-1-20➁ 3.16 1.02 1 3/4 

1 1/2 1 1/2 -24-TA-1-24➁ 3.72 1.25 2 1/8 

2 2 -32-TA-1-32➁ 4.70 1.72 2 3/4 

Dimensions, mm 

6 
1/8 
1/4 

-6-MTA-1-2 
-6-MTA-1-4 

32.8 
38.1 

4.1 
12 
14 

8 
1/4 
3/8 

-8-MTA-1-4 
-8-MTA-1-6 

39.1 
39.9 

5.6 
14 
19 

10 
1/4 
3/8 
1/2 

-10-MTA-1-4 
-10-MTA-1-6 
-10-MTA-1-8 

39.9 
40.6 
46.2 

7.1 
14 
18 
22 

12 
1/4 
1/2 

-12-MTA-1-4 
-12-MTA-1-8 

46.5 
52.1 

7.1 
8.8 

16 
22 

28 
1 

1 1/4 
-28-MTA-1-16➁ 
-28-MTA-1-20➁ 

74.7 
76.2 

22.2 
22.5 

35 
46 

30 
1 

1 1/4 
-30-MTA-1-16➁ 
-30-MTA-1-20➁ 

79.2 
80.0 

22.2 
24.3 

41 
46 

32 1 1/4 -32-MTA-1-20➁ 81.0 26.5 46 

38 1 1/2 -38-MTA-1-24➁ 92.2 31.6 55 

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, in. 

1/8 
1/8 
1/4 

-2-TA-1-2RT 
-2-TA-1-4RT 

1.16 
1.37 

0.08 
7/16 
9/16 

1/4 
1/8 
1/4 

-4-TA-1-2RT 
-4-TA-1-4RT 

1.25 
1.46 

0.17 
7/16 
9/16 

3/8 
1/4 
3/8 
1/2 

-6-TA-1-4RT 
-6-TA-1-6RT 
-6-TA-1-8RT 

1.53 
1.56 
1.78 

0.27 
9/16 
11/16 
7/8 

1/2 
1/4 
3/8 
1/2 

-8-TA-1-4RT 
-8-TA-1-6RT 
-8-TA-1-8RT 

1.75 
1.78 
2.00 

0.28 
0.37 
0.37 

9/16 
11/16 
7/8 

3/4 3/4 -12-TA-1-12RT 2.06 0.58 1 1/16 

1 1 -16-TA-1-16RT 2.60 0.80 1 3/8 

Dimensions, mm 

6 
1/8 
1/4 

-6-MTA-1-2RT 
-6-MTA-1-4RT 

32.8 
38.1 

4.1 
12 
14 

8 1/4 -8-MTA-1-4RT 39.1 5.6 14 

10 
1/4 
3/8 

-10-MTA-1-4RT 
-10-MTA-1-6RT 

39.9 
40.6 

7.1 
14 
18 

12 
1/4 
3/8 
1/2 

-12-MTA-1-4RT 
-12-MTA-1-6RT 
-12-MTA-1-8RT 

46.5 
46.2 
51.8 

7.1 
8.8 
8.8 

16 
18 
22 

28 
1 

1 1/4 
-28-MTA-1-16RT➁ 
-28-MTA-1-20RT➁ 

74.7 
76.2 

22.2 
22.5 

35 
46 

30 1 1/4 -30-MTA-1-20RT➁ 80.0 24.3 46 

32 1 1/4 -32-MTA-1-20RT➁ 81.0 26.5 46

38 1 1/2 -38-MTA-1-24RT➁ 92.2 31.6 55 

Tube Adapters
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44     Gaugeable Tube Fittings and Adapter Fittings

Male 

 ISO/BSP Parallel Thread (RS)

1 in./25 mm and under

A

E

Over 1 in./25 mm

A

E

F fl at
F fl at

ISO/BSP parallel gaskets are available. See page 53.

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

➁  Furnished with nut and preswaged ferrules.

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, in. 

1/8 
1/8 
1/4 

-2-TA-1-2RS 
-2-TA-1-4RS 

1.25 
1.43 

0.08 
9/16 
3/4 

1/4 
1/8 
1/4 

-4-TA-1-2RS 
-4-TA-1-4RS 

1.35 
1.53 

0.16 
0.17 

9/16 
3/4 

3/8 
1/4 
3/8 

-6-TA-1-4RS 
-6-TA-1-6RS 

1.59 
1.62 

0.23 
0.27 

3/4 
7/8 

1/2 
1/4 
3/8 
1/2 

-8-TA-1-4RS 
-8-TA-1-6RS 
-8-TA-1-8RS 

1.85 
1.88 
1.96 

0.23 
0.31 
0.37 

3/4 
7/8 

1 1/16 

3/4 3/4 -12-TA-1-12RS 2.20 0.58 1 5/16 

1 1 -16-TA-1-16RS 2.59 0.80 1 5/8 

Dimensions, mm 

6 
1/8 
1/4 

-6-MTA-1-2RS 
-6-MTA-1-4RS 

34.3 
38.9 

4.0 
4.1 

14 
19 

8 1/4 -8-MTA-1-4RS 39.6 5.6 19 

10 
1/4 
3/8 
1/2 

-10-MTA-1-4RS 
-10-MTA-1-6RS 
-10-MTA-1-8RS 

40.4 
41.1 
43.2 

5.9 
7.1 
7.1 

19 
22 
27 

12 
1/4 
3/8 
1/2

-12-MTA-1-4RS 
-12-MTA-1-6RS 
-12-MTA-1-8RS 

47.0 
47.8 
49.8

5.9 
7.9 
8.8

19 
22 
27 

18 
1/2 
3/4 

-18-MTA-1-8RS 
-18-MTA-1-12RS 

51.3 
55.9 

11.9 
13.9 

27 
35 

28 
1 

1 1/4 
-28-MTA-1-16RS➁ 
-28-MTA-1-20RS➁

71.9 
75.4 

19.8 
22.5 

41 
50 

30 1 1/4 -30-MTA-1-20RS➁ 79.8 24.3 50 

32 1 1/4 -32-MTA-1-20RS➁ 80.8 26.5 50 

38 1 1/2 -38-MTA-1-24RS➁ 91.9 31.6 55 

ISO/BSP Parallel Thread (RP)

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

➁  Furnished with nut and preswaged ferrules.

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, mm 

28 
1 

1 1/4 
-28-MTA-1-16RP➁ 
-28-MTA-1-20RP➁

72.7 
77.3 

19.8 
22.5 

41 
50 

30 1 1/4 -30-MTA-1-20RP➁ 81.1 24.3 50 

32 1 1/4 -32-MTA-1-20RP➁ 82.1 26.5 50 

38 1 1/2 -38-MTA-1-24RP➁ 94.5 31.8 55 

A

F fl at

E

ISO/BSP parallel gaskets are available. See page 53.

Tube Adapters
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Gaugeable Tube Fittings and Adapter Fittings     45  

Male 

O-Seal (SAE/MS Straight Thread) 

See page 18 for mounting dimensions.

A

E

F fl at
O-ring

 AN Thread

➀  The E dimension is the minimum nominal opening. These fi ttings may have a larger 
opening at the pipe/straight thread end.

A

E

F fl at
37°

Tube 
OD 

SAE/MS  
Thread 

Size 

Basic 
Ordering
Number 

Dimensions 

A E F 

Dimensions, in. 

1/8 5/16-24 -2-TA-1-OR 1.28 0.08 9/16 

3/16 3/8-24 -3-TA-1-OR 1.38 0.12 5/8 

1/4 7/16-20 -4-TA-1-OR 1.54 0.17 3/4 

5/16 1/2-20 -5-TA-1-OR 1.64 0.22 7/8 

3/8 9/16-18 -6-TA-1-OR 1.70 0.27 15/16 

1/2 3/4-16 -8-TA-1-OR 1.95 0.37 1 1/8 

Tube 
OD 

AN 
Tube 
Flare  
Size

Thread 
Size 

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, in. 

1/4 1/4 7/16-20UNJF-3 -4-TA-1-4AN 1.46 0.17 1/2 

3/8 
1/4 
3/8 

7/16-20UNJF-3 
9/16-18UNJF-3 

-6-TA-1-4AN 
-6-TA-1-6AN 

1.53 
1.56 

0.17 
0.27 

1/2 
5/8 

1/2 1/2 3/4-16UNJF-3 -8-TA-1-8AN 1.91 0.37 13/16 

3/4 3/4 1 1/16-12UNJ-3 -12-TA-1-12AN 2.21 0.58 1 1/8 

1 1 1 5/16-12UNJ-3 -16-TA-1-16AN 2.58 0.80 1 3/8 

 SAE/MS Straight Thread (ST)

1 in./25 mm and under

A

E

Over 1 in./25 mm

A

E

F fl at
O-ring

O-ring
F fl at

Adapts to SAE J1926/1 and ISO 11926-1 straight thread boss.

➀  The E dimension is the minimum nominal opening. These fi ttings may 
have a larger opening at the pipe/straight thread end.

➁  Furnished with nut and preswaged ferrules.

Tube 
OD 

SAE/MS  
Thread 

Size 

Basic 
Ordering
Number 

Dimensions 

A   E➀ F 

Dimensions, in. 

1/8 5/16-24 -2-TA-1-2ST 1.20 0.08 7/16 

1/4 7/16-20 -4-TA-1-4ST 1.39 0.17 9/16 

3/8 
7/16-20 
9/16-18 
3/4-16 

-6-TA-1-4ST 
-6-TA-1-6ST 
-6-TA-1-8ST 

1.46 
1.52 
1.60 

0.20 
0.27 
0.27 

9/16 
11/16 
7/8 

1/2 
9/16-18 
3/4-16 

-8-TA-1-6ST 
-8-TA-1-8ST 

1.74 
1.82 

0.28 
0.37 

11/16 
7/8 

5/8 7/8-14 -10-TA-1-10ST 1.94 0.47 1 

3/4 1 1/16-12 -12-TA-1-12ST 2.10 0.58 1 1/4 

1 1 5/16-12 -16-TA-1-16ST 2.41 0.80 1 1/2 

1 1/4 1 5/8-12 -20-TA-1-20ST➁ 2.81 1.02 1 7/8 

1 1/2 1 7/8-12 -24-TA-1-24ST➁ 3.28 1.25 2 1/8 

2 2 1/2-12 -32-TA-1-32ST➁ 4.23 1.72 2 3/4 

Tube Adapters
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46     Gaugeable Tube Fittings and Adapter Fittings

Female 

 NPT  ISO/BSP Tapered Thread (RT)

➀  Furnished with nut and preswaged ferrules.

1 in./25 mm and under

A

E

Over 1 in./25 mm

A

E

F fl at
F fl at

 Pipe Weld

A

JE

37.5°

Tube 
OD 

Pipe 
Weld 
Size 

Basic 
Ordering
Number 

Dimensions 

A E J 

Dimensions, in. 

1/4 1/4 -4-TA-1-4W 1.14 0.17 0.540 

3/8 1/2 -6-TA-1-8W 1.46 0.27 0.840 

1/2 
1/2 
3/4 

-8-TA-1-8W 
-8-TA-1-12W 

1.66 
1.68 

0.37 
0.840 
1.050 

3/4 3/4 -12-TA-1-12W 1.87 0.58 1.050 

Tube 
OD 

NPT 
Size 
in.

Basic 
Ordering 
Number 

Dimensions 

A E F 

Dimensions, in. 

1/8 
1/8 
1/4 

-2-TA-7-2 
-2-TA-7-4 

1.24 
1.39 

0.08 
9/16 
3/4 

3/16 1/4 -3-TA-7-4 1.41 0.12 3/4 

1/4 

1/8 
1/4 
3/8 
1/2 

-4-TA-7-2 
-4-TA-7-4 
-4-TA-7-6 
-4-TA-7-8 

1.30 
1.46 
1.55 
1.79 

0.17 

9/16 
3/4 
7/8 

1 1/16 

5/16 1/4 -5-TA-7-4 1.48 0.22 3/4 

3/8 

1/8 
1/4 
3/8 
1/2 

-6-TA-7-2 
-6-TA-7-4 
-6-TA-7-6 
-6-TA-7-8 

1.35 
1.50 
1.59 
1.84 

0.27 

9/16 
3/4 
7/8 

1 1/16 

1/2 
1/4 
3/8 
1/2 

-8-TA-7-4 
-8-TA-7-6 
-8-TA-7-8 

1.71 
1.79 
2.05 

0.37 
3/4 
7/8 

1 1/16 

5/8 1/2 -10-TA-7-8 2.09 0.47 1 1/16 

3/4 
1/2 
3/4 
1 

-12-TA-7-8 
-12-TA-7-12 
-12-TA-7-16 

2.08 
2.16 
2.30 

0.58 
1 1/16 
1 5/16 
1 5/8 

1 
3/4 
1 

-16-TA-7-12 
-16-TA-7-16 

2.39 
2.53 

0.80 
1 5/16 
1 5/8 

1 1/4 1 1/4 -20-TA-7-20➀ 3.06 1.02 2 1/8 

1 1/2 1 1/2 -24-TA-7-24➀ 3.50 1.25 2 3/8 

2 2 -32-TA-7-32➀ 4.23 1.72 2 7/8 

Dimensions, mm 

6 
1/8 
1/4 

-6-MTA-7-2 
-6-MTA-7-4 

32.5 
37.1 

4.1 
14 
19 

8 1/4 -8-MTA-7-4 37.6 5.6 19 

10 
1/4 
3/8 
1/2 

-10-MTA-7-4 
-10-MTA-7-6 
-10-MTA-7-8 

38.1 
40.1 
46.7 

7.1 
19 
22 
27 

12 
1/4 
1/2 

-12-MTA-7-4
 -12-MTA-7-8 

43.7 
52.3 

8.8 
19 
27 

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering 
Number 

Dimensions 

A E F 

Dimensions, in. 

1/4 
1/8 
1/4 

-4-TA-7-2RT 
-4-TA-7-4RT 

1.30 
1.45 

0.17 
9/16 
3/4 

3/8 
1/4 
3/8 

-6-TA-7-4RT 
-6-TA-7-6RT 

1.50 
1.59 

0.27 
3/4 
7/8 

1/2 
1/4 
3/8 
1/2 

-8-TA-7-4RT 
-8-TA-7-6RT 
-8-TA-7-8RT 

1.71 
1.80 
2.05 

0.37 
3/4 
7/8 

1 1/16 

Dimensions, mm 

6 1/8 -6-MTA-7-2RT 33.0 4.1 14 

8 1/4 -8-MTA-7-4RT 37.6 5.6 19 

10 1/4 -10-MTA-7-4RT 38.1 7.1 19 

Wall thickness at weld end is based on schedule 80 pipe.

Male 

Tube Adapters
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Gaugeable Tube Fittings and Adapter Fittings     47  

Female 

 ISO/BSP Parallel Thread (RP)

ISO/BSP Parallel Thread (RJ)

ISO/BSP Parallel Thread (RG, Gauge)

 AN Thread

74°

ISO/BSP parallel gaskets 
and O-rings are available. 
See page 53.

A

E

F fl at

A

E

F fl at

A

E

F fl at

F fl at

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering 
Number 

Dimensions 

A E F 

Dimensions, in. 

1/8 1/8 -2-TA-7-2RP 1.17 0.08 9/16 

1/4 
1/8 
1/4 

-4-TA-7-2RP 
-4-TA-7-4RP 

1.25 
1.50 

0.17 
9/16 
3/4 

3/8 
1/4 
3/8 

-6-TA-7-4RP
 -6-TA-7-6RP 

1.55 
1.57 

0.27 
3/4 

15/16 

1/2 
3/8 
1/2 

-8-TA-7-6RP 
-8-TA-7-8RP 

1.78 
2.02 

0.38 
15/16 
1 1/16 

Dimensions, mm 

6 
1/8 
1/4 

-6-MTA-7-2RP 
-6-MTA-7-4RP 

32.0 
37.8 

4.1 
14 
19 

12 1/2 -12-MTA-7-8RP 49.8 8.8 27 

Tube 
OD 

ISO 
Thread 

Size 
in.

Ordering 
Number 

Dimensions 

A E F 

Dimensions, in. 

1/4 1/4 SS-4-TA-7-4RJ 1.39 0.17 3/4

3/8 3/8 SS-6-TA-7-6RJ 1.55 0.26 15/16

1/2 1/2 SS-8-TA-7-8RJ 1.94 0.28 1 1/16

Dimensions, mm 

6 
1/4 
3/8 
1/2

SS-6-MTA-7-4RJ 
SS-6-MTA-7-6RJ 
SS-6-MTA-7-8RJ 

35.3 
38.6 
42.9 

4.1 
19 
24 
27

8 
1/4 
3/8 
1/2

SS-8-MTA-7-4RJ 
SS-8-MTA-7-6RJ 
SS-8-MTA-7-8RJ 

33.0 
39.4 
43.7

5.5 
5.6 
5.6

19 
24 
27

10
1/4 
3/8 
1/2

SS-10-MTA-7-4RJ 
SS-10-MTA-7-6RJ 
SS-10-MTA-7-8RJ 

34.5 
36.1 
41.1

5.5 
6.5 
7.1

19 
24 
27

12
1/4 
3/8 
1/2

SS-12-MTA-7-4RJ 
SS-12-MTA-7-6RJ 
SS-12-MTA-7-8RJ 

40.1 
44.7 
48.8

5.5 
6.5 
7.0

19 
24 
27

Tube 
OD 

ISO 
Thread 

Size 
in.

Basic 
Ordering 
Number 

Dimensions 

A E F 

Dimensions, in. 

1/4 1/4 -4-TA-7-4RG 1.39 0.17 3/4 

3/8 3/8 -6-TA-7-6RG 1.55 0.26 15/16 

1/2 1/2 -8-TA-7-8RG 1.80 0.28 1 1/16 

Dimensions, mm 

6 
1/4 
3/8 
1/2 

-6-MTA-7-4RG 
-6-MTA-7-6RG 
-6-MTA-7-8RG 

35.3 
38.4 
42.9 

4.1 
19 
24 
27 

8 
1/4 
3/8 
1/2 

-8-MTA-7-4RG 
-8-MTA-7-6RG 
-8-MTA-7-8RG 

33.0 
38.9 
43.7 

5.5 
5.6 
5.6 

19 
24 
27 

10 
1/4 
3/8 
1/2 

-10-MTA-7-4RG 
-10-MTA-7-6RG 
-10-MTA-7-8RG 

34.5 
36.1 
41.1 

5.5 
6.5 
7.1 

19 
24 
27 

12 
1/4 
3/8 
1/2 

-12-MTA-7-4RG 
-12-MTA-7-6RG 
-12-MTA-7-8RG 

40.1 
44.7 
48.8 

5.5 
6.5 
7.0 

19 
24 
27 

16 1/2 -16-MTA-7-8RG 49.0 7.0 27 

18 1/2 -18-MTA-7-8RG 49.3 7.0 27 

Tube 
OD 

AN 
Tube 
Flare 
Size 

Basic 
Ordering 
Number F 

Dimensions, in.  

1/8 
1/8 
1/4 

-200-A-2ANF 
-200-A-4ANF 

3/8 
9/16 

1/4 1/4 -400-A-4ANF 9/16 

3/8 3/8 -600-A-6ANF 11/16 

1/2 1/2 -810-A-8ANF 7/8 

3/4 3/4 -1210-A-12ANF 1 1/4 

ISO/BSP parallel gaskets 
and O-rings are available. 
See page 53.

Tube Adapters

ISO/BSP parallel thread 
(RJ) fi ttings are available in 
stainless steel only.

ISO/BSP parallel gaskets 
and O-rings are available. 
See page 53.
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48     Gaugeable Tube Fittings and Adapter Fittings

SS   -   2   0   0   -   1   -   2   RT

 Additional Ordering Information
Swagelok tube fi tting ordering numbers follow the sequence shown below.

SS   -   2   0   0   -   1   -   2   RT

Material

 A = Aluminum

 B = Brass

 C20 = Alloy 20

 HC = Alloy C-276

 INC = Alloy 600

 M = Alloy 400/R-405

 NY = Nylon

 S = Carbon steel

 SS = 316 stainless steel

 T = PTFE

 TI = Titanium

 625 = Alloy 625

 825 = Alloy 825

A

 Second End Connection Type

Add a second end connection type 

designator as needed.

 AN =  37° male AN fl are

 ANF =  37° female AN fl are

 BT =  Bored-through fi tting

 F =  Female thread

 KN =  Knurled nut, nylon ferrules

 KT =  Knurled nut, PTFE ferrules

 M =  Metric tube end

 OR =  O-seal connection

 PR =  ISO/BSP positionable 

parallel pipe thread

 RG =  ISO/BSP parallel 

pipe thread (gauge)

 RJ =  ISO/BSP parallel pipe 

thread (Japanese gauge)

 RP =  ISO/BSP parallel 

pipe thread

 RS =  ISO/BSP parallel 

pipe thread

 RT =  ISO/BSP tapered 

pipe thread

 ST =  Straight thread with 

O-ring (for SAE/MS)

 W =  Male pipe weld/

tube socket weld

G

Fitting Type

  1 = Male connector

  2 = 90° male elbow

  3 = Tee, union

 4 = Cross, union

 5 = 45° male elbow

 6 = Union

 7 = Female connector

 8 = Female elbow

 9 = Elbow, union

 11 = Bulkhead male connector

 61 = Bulkhead union

 71 = Bulkhead female connector

 A = Adapter

 C = Cap

 P = Plug

 PC = Port connector

 R = Reducer

 R1 = Bulkhead reducer

 2R = Reducing elbow

 TFT = Tee, female run

 TMT = Tee, male run

 TRT =  Tee, ISO/BSP parallel male 

positionable run

 TST =  Tee, straight thread with 

O-ring male positionable run

 TTF = Tee, female branch

 TTM = Tee, male branch

 TTR =  Tee, ISO/BSP parallel male 

positionable branch

 TTS =  Tee, straight thread with 

O-ring male positionable 

branch

E

Component

 0 = Fitting

 1 = Body

D

Fractional, in.

 1 = 1/16 

 2 = 1/8 

 3 = 3/16 

 4 = 1/4 

 5 = 5/16 

 6 = 3/8 

 8 = 1/2 

 10 = 5/8 

 12 = 3/4 

 14 = 7/8 

 16 = 1 

 18 = 1 1/8 

 20 = 1 1/4 

 24 = 1 1/2 

 32 = 2 

Metric, mm

 2 = 2 

 3 = 3 

 4 = 4 

 6 = 6 

 8 = 8 

 10 = 10 

 12 = 12 

 14 = 14 

 15 = 15 

 16 = 16 

 18 = 18 

 20 = 20 

 22 = 22 

 25 = 25 

 28 = 28 

 32 = 32 

 38 = 38 

 50 = 50 

Size (Tube OD)B

B DA C E G

To order a female Swagelok tube fitting, add F.

Example: SS-100F-1-1.

Series

 0 =  Fractional 1/16 to 3/8 in. 

and 1 1/4 to 2 in.

 1 =  Fractional 1/2 to 1 1/8 in.

 M =  Millimeter tube size

C

F

Second End Connection Size

Add a size designator from the list at 

left for the second end connection or if 

the fi tting is a reducing union.

F

Tees and Crosses

Ordering numbers for tees and crosses 

indicate fi rst the size of the run (1 to 2) 

and then the size of the branch (3 for 

tees and 3 to 4 for crosses).

Example:  SS-6M0-3-4TTF for a 316 SS 

female tee for 6 mm tube with 

1/4 in. female NPT branch

1 2

3

4
Additional Sizes and Materials

Contact your authorized Swagelok representative for 

information about additional sizes and special alloys.
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Gaugeable Tube Fittings and Adapter Fittings     49  

SS   -   2   -   TA   -   1   -   4   RT

Additional Ordering Information
Swagelok tube adapter ordering numbers follow the sequence shown below.

SS   -   2   -   TA   -   1   -   4   RT

Adapter Type

  1 = Male adapter

 7 = Female adapter

D

Component

 TA = Fractional tube adapter

 MTA = Metric tube adapter

C

Fractional, in.

 1 = 1/16 

 2 = 1/8 

 3 = 3/16 

 4 = 1/4 

 5 = 5/16 

 6 = 3/8 

 8 = 1/2 

 10 = 5/8 

 12 = 3/4 

 14 = 7/8 

 16 = 1 

 18 = 1 1/8 

 20 = 1 1/4

 24 = 1 1/2 

 32 = 2 

Metric, mm

 2 = 2 

 3 = 3 

 4 = 4 

 6 = 6 

 8 = 8 

 10 = 10 

 12 = 12 

 14 = 14 

 15 = 15 

 16 = 16 

 18 = 18 

 20 = 20 

 22 = 22 

 25 = 25 

 28 = 28 

 32 = 32 

 38 = 38 

 50 = 50 

Size (Tube OD)B

B CA D F

Second End Connection Type

Add a second end connection type 

designator as needed.

 AN =  37° male AN fl are

 ANF =  37° female AN fl are

 RG =  ISO/BSP parallel pipe 

thread (gauge)

 RJ =  ISO/BSP parallel pipe 

thread (Japanese gauge)

 RP =  ISO/BSP parallel 

pipe thread

 RS =  ISO/BSP parallel 

pipe thread

 RT =  ISO/BSP tapered 

pipe thread

 ST =  Straight thread with 

O-ring (for SAE/MS)

 W =  Male pipe weld/

tube socket weld

F

E

Second End Connection Size

Add a size designator from the list at 

left for the second end connection.

EMaterial

 A = Aluminum

 B = Brass

 C20 = Alloy 20

 HC = Alloy C-276

 INC = Alloy 600

 M = Alloy 400/R-405

 NY = Nylon

 S = Carbon steel

 SS = 316 stainless steel

 T = PTFE

 TI = Titanium

 625 = Alloy 625

 825 = Alloy 825

A

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 586 of 879



50     Gaugeable Tube Fittings and Adapter Fittings

Nuts

 Knurled Female

The Swagelok knurled nut tube fi tting provides a leak-tight seal without the 

use of inserts on most wall thicknesses of polyethylene tubing. Inserts may be 

required for larger sizes.

To set the ferrules on the tubing, initial connections must be made with a 

wrench, tightening the nut one and one-quarter turns from fi nger-tight (three-

quarter turn for 1/16, 1/8 and 3/16 in.; 2, 3, and 4 mm fi ttings). Leak-tight 

connections may be reassembled with fi nger-tight assembly.

To order a knurled nut, add K to the female nut basic ordering number.

Example: B-402-1K

To order a knurled nut on an assembled fi tting with nylon ferrules, add KN to 

the fi tting ordering number.

Example: SS-400-1-2KN

To order a knurled nut on an assembled fi tting with PTFE ferrules, add KT to 

the fi tting ordering number.

Example: SS-400-1-2KT

 Female 

L

G fl at

L

G fl at

Replacement Parts
To order, add a material designator from the How to Order table on page 10.

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

G L 

Dimensions, in.  

1/16 -102-1 5/16 0.31 

1/8 -202-1 7/16  0.47

3/16 -302-1 1/2 0.47 

1/4 -402-1 9/16 0.50 

5/16 -502-1 5/8 0.53 

3/8 -602-1 11/16 0.56 

1/2 -812-1 7/8 0.69 

5/8 -1012-1 1 0.69 

3/4 -1212-1 1 1/8 0.69 

7/8 -1412-1 1 1/4 0.69 

1 -1612-1 1 1/2 0.81 

1 1/4 -2002-1 1 7/8 1.25 

1 1/2 -2402-1 2 1/4 1.50 

2 -3202-1 3 2.06 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

G L 

Dimensions, mm

2 -2M2-1 12 11.9 

3 -3M2-1 12 11.9 

4 -4M2-1 12 11.9 

6 -6M2-1 14 12.7 

8 -8M2-1 16 13.5 

10 -10M2-1 19 15.1 

12 -12M2-1 22 17.4 

14 -14M2-1 25 17.4 

15 -15M2-1 25 17.4 

16 -16M2-1 25 17.4 

18 -18M2-1 30 17.4 

20 -20M2-1 32 17.4 

22 -22M2-1 32 17.4 

25 -25M2-1 38 20.6 

28 -28M2-1 46 30.6 

30 -30M2-1 50 32.7 

32 -32M2-1 50 34.4 

38 -38M2-1 50 40.6 

50 -50M2-1 3 in. 52.3 

For use in female Swagelok
 end connections.

 Male 

L

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

G L 

Dimensions, in.  

1/16 -1F2-1GC 1/4 0.38 

1/8 -2F2-1GC 3/8 0.53 

1/4 -4F2-1 1/2 0.62 

1/2 -8F2-1 15/16 0.87 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions 

G L 

Dimensions, mm

10 -10MF2-1 22 22.1 

12 -12MF2-1 24 22.1 

G fl at
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Ferrules

 Front  Back 

➀  Over 1 in. and over 
25 mm stainless steel 
front ferrules are PFA 
coated. To order silver-
plated front ferrules, add 
-BL to the basic ordering 
number.

 Example: SS-2003-1-BL

➀   Over 1 in. and over 
25 mm stainless steel 
back ferrules are PFA 
coated. To order back 
ferrules without PFA 
coating, add -WC to the 
basic ordering number.

 Example: SS-2004-1-WC

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions, in.

1/16 -103-1 

1/8 -203-1 

3/16 -303-1 

1/4 -403-1 

5/16 -503-1 

3/8 -603-1 

1/2 -813-1 

5/8 -1013-1 

3/4 -1213-1 

7/8 -1413-1 

1 -1613-1 

1 1/4 -2003-1➀ 

1 1/2 -2403-1➀ 

2 -3203-1➀ 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions, mm

2 -2M3-1 

3 -3M3-1 

4 -4M3-1 

6 -6M3-1 

8 -8M3-1 

10 -10M3-1 

12 -12M3-1 

14 -14M3-1 

15 -15M3-1 

16 -16M3-1 

18 -18M3-1 

20 -20M3-1 

22 -22M3-1 

25 -25M3-1 

28 -28M3-1➀ 

30 -30M3-1➀ 

32 -32M3-1➀ 

38 -38M3-1➀ 

50 -50M3-1➀ 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions, in.

1/16 -104-1 

1/8 -204-1 

3/16 -304-1 

1/4 -404-1 

5/16 -504-1 

3/8 -604-1 

1/2 -814-1 

5/8 -1014-1 

3/4 -1214-1 

7/8 -1414-1 

1 -1614-1 

1 1/4 -2004-1➀ 

1 1/2 -2404-1➀ 

2 -3204-1➀ 

Tube 
OD 

Basic 
Ordering 
Number 

Dimensions, mm

2 -2M4-1 

3 -3M4-1 

4 -4M4-1 

6 -6M4-1 

8 -8M4-1 

10 -10M4-1 

12 -12M4-1 

14 -14M4-1 

15 -15M4-1 

16 -16M4-1 

18 -18M4-1 

20 -20M4-1 

22 -22M4-1 

25 -25M4-1 

28 -28M4-1➀ 

30 -30M4-1➀ 

32 -32M4-1➀ 

38 -38M4-1➀ 

50 -50M4-1➀ 

Replacement Parts
To order, add a material designator from the How to Order table on page 10.
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52     Gaugeable Tube Fittings and Adapter Fittings

 Nut-Ferrule Set and Ferrule Set

Ferrule Set

The ferrule set contains one front ferrule and one back ferrule.

To order, add a material designator to the basic ordering number. 

Please order ferrule sets in multiples of ten.

Example: SS-100-SET

Nut-Ferrule Set

The nut-ferrule set contains one nut, one back ferrule, and 

one front ferrule. 

To order, add a material designator to the basic ordering number. 

Please order nut-ferrule sets in multiples of fi ve.

Example: SS-400-NFSET

Use of Nuts and Ferrules

Using Swagelok nuts and ferrules on tube fi ttings or valves with tube end connections 

requires critical interaction of precision parts. 

Swagelok nuts and ferrules are sold as replacement parts for use with only Swagelok 

bodies, fi ttings, valves, and hose products.

Sets are shown with arbors. One arbor holds fi ve nut-ferrule sets or ten ferrule sets.

Nut-Ferrule Package and Ferrule-Pak Package

To order the nut-ferrule package (50 nut-ferrule sets) or ferrule-pak package (100 front 

and back sets), contact your authorized Swagelok sales and service representative.

Ferrule-Pak PackageNut-Ferrule Package

Material Designator 

Brass B 

Carbon steel S 

316 stainless 
steel 

SS 

Tube 
OD 

Basic Ordering 
Number 

Dimensions, in.  

1/4 -400-NFSET 

3/8 -600-NFSET 

1/2 -810-NFSET 

Dimensions, mm 

6 -6M0-NFSET 

8 -8M0-NFSET 

10 -10M0-NFSET 

12 -12M0-NFSET 

Material Designator 

Alloy 400/R-405 M

Aluminum A

Brass B 

Carbon steel S 

Nylon NY

PTFE T

316 stainless 
steel 

SS 

Tube 
OD 

Basic Ordering 
Number 

Dimensions, in.  

1/16 -100-SET 

1/8 -200-SET 

3/16 -300-SET 

1/4 -400-SET 

5/16 -500-SET 

3/8 -600-SET 

1/2 -810-SET 

Dimensions, mm 

6 -6M0-SET 

8 -8M0-SET 

10 -10M0-SET 

12 -12M0-SET 

Replacement Parts
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 ISO/BSP Parallel Gaskets

Steel (RS Fitting)

The RS fi tting steel gasket provides a seal 

with male ISO/BSP parallel threads. The 

gasket consists of a fl uorocarbon FKM or 

Buna inner ring bonded to a carbon steel 

outer ring. To order, add V for fl uorocarbon 

FKM or B for Buna to the basic ordering 

number. 

Example: S-2-RS-2B

For use only with Swagelok RS fi ttings.

H

E Tx

➀  Also available with fl uorocarbon FKM inner ring 
bonded to a stainless steel outer ring. To order, 
replace S with SS in the basic ordering number.

 Example: SS-8-RS-2V

Gasket

ISO 
Thread 

Size 

Basic 
Ordering
Number 

Dimensions 

E H Tx 

Dimensions, in.  

1/8 S-2-RS-2 0.41 

0.08 

0.63 

1/4 S-4-RS-2➀ 0.54 0.81 

3/8 S-6-RS-2➀ 0.68 0.94 

1/2 S-8-RS-2➀ 0.85 

0.10 

1.13 

3/4 S-12-RS-2 1.06 1.38 

1 S-16-RS-2 1.33 1.69 

Copper (RP Fitting)

The RP fi tting copper gasket provides a 

seal with male ISO/BSP parallel threads.

May be used with a Swagelok RS fi tting.
H

E Tx

Gasket

ISO 
Thread 

Size 
Ordering
Number 

Dimensions 

E H Tx 

Dimensions, in.  

1/8 CU-2-RP-2 0.39 0.04 0.59 

1/4 CU-4-RP-2 0.52 

0.06 

0.75 

3/8 CU-6-RP-2 0.66 0.91 

1/2 CU-8-RP-2 0.83 1.06 

3/4 CU-12-RP-2 1.05 
0.08 

1.30 

1 CU-16-RP-2 1.31 1.58 

Copper (RG, Gauge Fitting)

The RG fi tting copper gasket provides

a seal on pressure gauges equipped with 

ISO/BSP parallel male threads.

H

E Tx

Gasket
ISO 

Thread 
Size 

Ordering
Number 

Dimensions 

E H Tx 

Dimensions, in.  

1/4 CU-4-RG-2 0.30 0.07 0.42

3/8 CU-6-RG-2 0.34 0.09 0.56

1/2 CU-8-RG-2 0.36 0.10 0.70

ISO 
Thread 

Size 
in. 

Ordering
Number 

Dimensions 

E H Tx 

Dimensions, mm  

Regular Gaskets

1/4 T-4-RJ-2

5.6 1.0

10.9

3/8 T-6-RJ-2 13.9

1/2 T-8-RJ-2 17.8

Thick Gaskets

1/4 T-4-RJ-2-T

5.6

4.1 10.9

3/8 T-6-RJ-2-T 4.6 13.9

1/2 T-8-RJ-2-T 5.1 17.8

PTFE (RJ Fitting)

The RJ fi tting PTFE gasket provides

a seal with ISO/BSP parallel male threads.

Replacement Parts
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 O-Rings

Fluorocarbon FKM
(Positionable Fittings, 
ISO/BSP Parallel Threads)

O-ring hardness is 90 durometer.

Buna N 
(O-Seal Straight Threads)

O-ring hardness is 70 durometer.

Thread 
Size 
in. 

Uniform 
Size 

Number 
Ordering 
Number 

5/16-24 011 BN7-OR-0011 

3/8-24 012 BN7-OR-0012 

7/16-20 013 BN7-OR-0013 

1/2-20 112 BN7-OR-0112 

9/16-18 113 BN7-OR-0113 

3/4-16 116 BN7-OR-0116 

1 1/16-12 121 BN7-OR-0121 

1 5/16-12 125 BN7-OR-0125 

➀ Not a uniform O-ring size.

ISO 
Thread  

Size 
in. 

Uniform 
Size 

Number 
Ordering 
Number 

1/8 502➀ VI9-OR-0502 

1/4 111 VI9-OR-0111 

3/8 113 VI9-OR-0113 

1/2 508➀ VI9-OR-0508 

3/4 119 VI9-OR-0119 

1 217 VI9-OR-0217 

Buna N 
(O-Seal Pipe Threads)

O-ring hardness is 70 durometer.

Fluorocarbon FKM 
(SAE/MS Straight Threads)

O-ring hardness is 90 durometer.

NPT/ISO 
Pipe Size 

in. 

Uniform 
Size 

Number 
Ordering 
Number 

1/8 013 BN7-OR-0013 

1/4 113 BN7-OR-0113 

3/8 116 BN7-OR-0116 

1/2 118 BN7-OR-0118 

SAE/MS 
Thread 

Size 
in. 

Uniform 
Size 

Number 
Ordering 
Number 

5/16-24 902 VI9-OR-0902 

3/8-24 903 VI9-OR-0903 

7/16-20 904 VI9-OR-0904 

1/2-20 905 VI9-OR-0905 

9/16-18 906 VI9-OR-0906 

3/4-16 908 VI9-OR-0908 

7/8-14 910 VI9-OR-0910 

1 1/16-12 912 VI9-OR-0912 

1 3/16-12 914 VI9-OR-0914 

1 5/16-12 916 VI9-OR-0916 

1 5/8-12 920 VI9-OR-0920 

1 7/8-12 924 VI9-OR-0924 

2 1/2-12 932 VI9-OR-0932 

Replacement Parts
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Swagelok gap inspection gauges assure the installer or 

inspector that the fi tting has been suffi ciently pulled up 

on initial installation, whether using a multihead hydraulic 

swaging unit (MHSU) or air-actuated hydraulic swaging 

unit (AHSU), or wrench tightening. All metal Swagelok tube 

fi ttings are gaugeable, with the exception of a few forged 

bodies in aluminum.

 Gap Inspection Gauge

For Installation Using the MHSU

➀  The MHSU cannot be used for SAF 2507 tubing 1/2 in. and under 
or for medium pressure tubing.

➁  For 5/8 and 3/4 in. SAF 2507 tubing, order the 1 in. (25 mm) and 
over unit and SAF 2507 tooling and gauge.

For Installation Using the AHSU

Fitting Size 

Ordering Number in. mm 

Female Nut 

1/4, 3/8, 1/2 — MS-AHSU-IG-468 

— 6, 8, 10, 12 MS-AHSU-IG-612M 

Fitting Size 

Ordering Number in. mm 

Female Nut 

  1/2➀ 12 MS-MHSU-IG-810 

  5/8➁   14, 15, 16 MS-MHSU-IG-1010 

5/8 (SAF 2507) — MS-MHSU-IG-2507-1010 

  3/4➁ 18 MS-MHSU-IG-1210 

3/4 (SAF 2507) — MS-MHSU-IG-2507-1210 

7/8 20, 22 MS-MHSU-IG-1410 

1 25 MS-MHSU-IG-1610-1 

— 
28 MS-MHSU-IG-28M0-1 

30 MS-MHSU-IG-30M0-1 

1 1/4 — MS-MHSU-IG-2000-2 

— 32 MS-MHSU-IG-32M0-1 

— 38 MS-MHSU-IG-38M0-1 

1 1/2 — MS-MHSU-IG-2400-1 

— 50 MS-MHSU-IG-50M0-1 

2 — MS-MHSU-IG-3200-1 

Tools and Accessories

Depth Marking Tool

Swagelok depth 

marking tools help 

ensure that tubing 

is bottomed on the 

shoulder inside 

the Swagelok tube 

fi tting body.

Tube 
OD

Ordering 
Number

Dimensions, in.

1/4 MS-DMT-400

3/8 MS-DMT-600

1/2 MS-DMT-810

5/8 MS-DMT-1010

3/4 MS-DMT-1210

7/8 MS-DMT-1410

1 MS-DMT-1610

Tube 
OD

Ordering 
Number

Dimensions, mm

6 MS-DMT-6M0

8 MS-DMT-8M0

10 MS-DMT-10M0

12 MS-DMT-12M0

16 MS-DMT-16M0

18 MS-DMT-18M0

For Installation Using a Wrench

Fitting Size 
Ordering 
Number in. mm 

Female Nut 

1/16 — MS-IG-100 

1/8 2, 3 MS-IG-200 

3/16 4 MS-IG-300 

1/4 6 MS-IG-400 

1/4, 3/8, 1/2 6, 12 MS-IG-468 

1/4, 1/2 6, 8, 10, 12 MS-IG-612M 

5/16 8 MS-IG-500 

3/8 — MS-IG-600 

— 10 MS-IG-10M0 

1/2 12 MS-IG-810 

5/8 14, 15, 16 MS-IG-1010 

5/8 (SAF 2507) — MS-IG-2507-1010 

3/4 18 MS-IG-1210 

3/4 (SAF 2507) — MS-IG-2507-1210 

7/8 20, 22 MS-IG-1410 

1 25 MS-IG-1610 

Male Nut 

1/16 — MS-IG-1F0 

1/8 2, 3 MS-IG-2F0 

1/4, 3/8, 1/2 
(medium-
pressure)

 — MS-IG-FK0
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 Insert for Soft Plastic Tubing

Ordering Information

Add the insert material 

designator to the basic 

ordering number.

Example: B-305-2

ID of
bore

Tube 
ID

Tube 
OD

Swagelok inserts help secure soft plastic tubing being used 

with standard Swagelok tube fi ttings. To determine the 

correct size of the Swagelok insert to be used, check both 

outside diameter and inside diameter of the plastic tubing.

For a complete line of hose connectors for soft plastic tubing, 

see the Swagelok Hose Connectors, Accessories, and Hose 

Adapters catalog, MS-01-27.

Tube 
OD 

Tube 
ID 

Bore 
ID

Basic 
Ordering 
Number 

Dimensions, in. 

3/16 1/8 0.09 -305-2 

1/4 

1/8 0.09 -405-2 

0.17 0.11 -405-170 

3/16 0.14 -405-3 

5/16 

1/8 0.09 -505-2 

3/16 0.12 -505-3 

1/4 0.19 -505-4 

3/8 
3/16 0.12 -605-3 

1/4 0.19 -605-4 

1/2 
1/4 0.19 -815-4 

3/8 0.31 -815-6 

5/8 
3/8 0.31 -1015-6 

1/2 0.44 -1015-8 

3/4 
1/2 0.44 -1215-8 

5/8 0.56 -1215-10 

1 3/4 0.69 -1615-12 

Dimensions, mm 

6 4 2.8 -6M5-4M 

8 6 4.4 -8M5-6M 

10 8 6.4 -10M5-8M 

12 
8 6.4 -12M5-8M 

10 8.3 -12M5-10M 

Material Designator 

Alloy 400/R-405 M

Aluminum A

Brass B 

Carbon steel S 

Nylon NY

Stainless steel SS 

 Bulkhead Retainer

By using the bulkhead retainer, 

one person can tighten the jam 

nut on side A for initial bulkhead 

fi tting installation. Now tubing 

can be connected to side A 

and B by one person with one 

wrench, because the bulkhead 

retainer acts as a backup wrench.

Bulkhead fitting installation 
utilizing bulkhead retainer

Side A
Jam 
nut

Body 
hex

Bulkhead retainer

“U” drive screw

Side B

"U" drive 
screw 

(included)

B

A

E

D

1/8 in.

F

Fitting 
Size  Ordering 

Number 

Dimensions, in. “U” 
Drive 
Screw 
Size

Drill 
Number A B D E F 

Drill 
Hole 
Dia in. mm 

1/16 — SS-102-61F 3/8 5/16 5/16 5/32 

5/32 0.120 6-3/8 31 

1/8 — SS-202-61F 1/2 1/2 13/32 7/32 

3/16 3, 4 SS-302-61F 9/16 9/16 15/32 1/4 

1/4 6 SS-402-61F 5/8 5/8 1/2 9/32 

5/16 — SS-502-61F 11/16 11/16 9/16 5/16 

— 8 SS-8M2-61F 11/16 18 mm 9/16 5/16 

3/8 — SS-602-61F 3/4 3/4 5/8 11/32 

— 10 SS-10M2-61F 15/16 22 mm 3/4 13/32 

7/32 0.144 10-1/2 27 

1/2 12 SS-812-61F 15/16 15/16 3/4 13/32 

5/8 15, 16 SS-1012-61F 1 1 1/16 13/16 13/32 

3/4 18 SS-1212-61F 1 1/16 1 3/16 29/32 15/32 

7/8 — SS-1412-61F 1 1/8 1 5/16 1 1/32 17/32 

1 — SS-1612-61F 1 9/32 1 5/8 1 5/32 9/16 

Tools and Accessories
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 Hydraulic Swaging Units Multihead (MHSU)

■ Preswages Swagelok ferrules onto 

tubing

■ Provides Swagelok tube fi tting 

connections that are 100 % gaugeable 

upon initial installation. Use MHSU 

gap inspection gauges supplied with 

the unit.

■ Is available in two unit sizes, with a 

choice of interchangeable fractional 

or metric tooling for: 

 ■  1/2 to 1 in. and 12 to 25 mm tubing 

and tube adapters

 ■  1 to 2 in. and 25 to 50 mm tubing 

and tube adapters

■ Places no initial strain on nut or fi tting 

body threads or on body seal surfaces

■ Must be used to install 1 1/4, 1 1/2, 

and 2 in. and 28, 30, 32, 38, and 

50 mm Swagelok tube fi ttings

■ Is standard with a tube marking 

feature to indicate when tube is 

properly bottomed in the unit

■ Is available with a support base 

(as shown) and with stainless 

steel connection tubing in place of 

hydraulic hose.

■ Fits neatly in a rugged plastic 

carrying case

■ Reduces assembly and installation 

time and operator error.

For additional information, see the Swagelok Hydraulic Swaging Units—Multihead 

(MHSU) catalog, MS-02 -154. For instructions, see Multihead Hydraulic Swaging 

Unit (MHSU) Setup and Operation Instructions, MS-12-37.

The MHSU cannot be used for 

SAF 2507 (super duplex) tubing 

1/2 in. and under or for medium-

pressure tubing.

For 5/8 and 3/4 in. SAF 2507 tubing, 

order the 1 in./25 mm and over unit and 

SAF 2507 tooling and gauges.

Air-Actuated (AHSU)

■ Preswages Swagelok ferrules onto 

tubing

■ Provides Swagelok tube fi tting 

connections that are 100 % 

gaugeable upon initial installation

■ Requires only one unit with 

interchangeable tooling to swage 1/4 

to 1/2 in. and 6 to 12 mm Swagelok 

tube fi tting ferrule sizes

■ Places no initial strain on nut or 

fi tting body threads or on body seal 

surfaces

■ Requires no threading of nut on or off 

the tooling

■ Fits neatly in a rugged plastic 

carrying case

■ Reduces assembly and installation 

time and operator error.

For additional information, see the Swagelok Hydraulic Swaging Units—Air-

Actuated (AHSU) catalog, MS-02-155. For instructions, see Air-Actuated Hydraulic 

Swaging Unit (AHSU) Setup and Operation Instructions, MS-12-38.

The AHSU cannot be used for SAF 

2507 (super duplex) tubing or for 

medium-pressure tubing.

 Preswaging Tool

For Swagelok tube fi tting installations in 

close quarters, the Swagelok preswaging 

tool is a convenient accessory.

Tube OD 
mm 

Ordering 
Number 

Female Nut  

3 MS-ST-3M0 

4 MS-ST-4M0 

6 MS-ST-6M0 

8 MS-ST-8M0 

10 MS-ST-10M0 

12 MS-ST-12M0 

14 MS-ST-14M0 

15 MS-ST-15M0 

16 MS-ST-16M0 

18 MS-ST-18M0 

20 MS-ST-20M0 

22 MS-ST-22M0 

25 MS-ST-25M0 

Tools and Accessories

 Tube OD 
in. 

Ordering 
Number 

Female Nut 

1/16 MS-ST-100 

1/8 MS-ST-200 

3/16 MS-ST-300 

1/4 MS-ST-400 

5/16 MS-ST-500 

3/8 MS-ST-600 

1/2 MS-ST-810 

5/8 MS-ST-1010 

5/8 (SAF 2507) MS-ST-2507-1010 

3/4 MS-ST-1210 

3/4 (SAF 2507) MS-ST-2507-1210 

7/8 MS-ST-1410 

1 MS-ST-1610 

Male Nut 

1/16 MS-ST-1F0 

1/4 (medium-pressure) MS-ST-4FK0

3/8 (medium-pressure) MS-ST-6FK0

1/2 MS-ST-8F0 

1/2 (medium-pressure) MS-ST-8FK0
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 Installation Instructions
Swagelok tube fi ttings 1 in./25 mm and smaller can be installed quickly, easily, and reliably with simple hand tools.

Over 1 in./25 mm sizes require use of a hydraulic swaging unit to swage the ferrules onto the tubing.

Safety Precautions

■ Do not bleed system by loosening fi tting nut or fi tting plug.

■ Do not make up and tighten fi ttings when system is 

pressurized.

■ Make sure that the tubing rests fi rmly on the shoulder of 

the tube fi tting body before tightening the nut.

■ Use Swagelok gap inspection gauge to ensure suffi cient 

pull-up upon initial installation.

■ Always use proper thread sealants on tapered pipe threads.

■ Do not mix materials or fi tting components from various 

manufacturers—tubing, ferrules, nuts, and fi tting bodies.

■ Never turn fi tting body. Instead, hold fi tting body and turn nut.

■ Avoid unnecessary disassembly of unused fi ttings.

■ Use only long reducers in female Swagelok end connections.

See the instructions starting on the next page for installation 

of Swagelok tube fi ttings, caps and plugs, port connectors, 

tube adapters, O-seal male connectors, positionable elbows 

and tees, preswaging tool, and weld fi ttings.

Tubing Considerations

■ Metal tubing material should be softer than fi tting material. 

For example, stainless steel tubing should not be used with 

brass fi ttings.

■ When tubing and fi ttings are made of the same material, 

tubing must be fully annealed.

■ Always use an insert with extremely soft or pliable plastic 

tubing.

■ Extremes of wall thickness should always be checked 

against the suggested minimum and maximum wall 

thickness limitations.

■ Surface fi nish is very important to proper sealing. Tubing 

with any kind of depression, scratch, raised portion, or 

other surface defect will be diffi cult to seal, particularly in 

gas service.

■ Tubing that is oval and will not easily fi t through fi tting nuts, 

ferrules, and bodies should never be forced into the fi tting.

See Swagelok Tubing Data, MS-01-107, for more information 

about tubing selection.

 Gaugeability
On initial installation, the Swagelok gap inspection gauge 

assures the installer or inspector that a fi tting has been 

suffi ciently tightened.

� Always depressurize a system before adjusting the 

tightness of a tube fi tting connection. 

Position the Swagelok gap inspection gauge next to the gap between the nut and body.

If the gauge will enter the gap, 

additional tightening is required.

If the gauge will not enter the gap, the 

fi tting is suffi ciently tightened.
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Swagelok Tube Fittings Over 1 in./25 mm

 1. Preswage the ferrules onto the tubing.

 2. Tighten nut one-half turn past fi nger-tight after the ferrules are preswaged.

Swagelok Tube Fittings Up to 1 in./25 mm

These instructions apply both to traditional fi ttings and to fi ttings with the advanced back-ferrule geometry.

Installation Instructions

 1.  Fully insert the tubing into the fi tting and against the 

shoulder; rotate the nut fi nger-tight.

 2.  Due to the variations of tubing diameters, a common 

starting point is desirable. Therefore, tighten the nut until 

the tubing will not turn by hand or move axially in the fi tting.

 3. Mark the nut at the 6 o’clock position.

 4.  While holding fi tting body steady, tighten the nut one and 

one-quarter turns to the 9 o’clock position.

   For 1/16, 1/8, and 3/16 in.; 2, 3, and 4 mm tube fi ttings, 

tighten the nut three-quarters turn to the 3 o’clock position.

Installation in High-Pressure Applications and High Safety-Factor Systems

Fig. 2Fig. 1

 1.  Insert tubing with preswaged ferrules into the fi tting body 

until the front ferrule seats (Fig. 1).

 2.  Rotate the nut with a wrench to the previously pulled-up 

position; at this point, a signifi cant increase in resistance 

will be encountered.

 3. Tighten slightly with a wrench (Fig. 2).

 Do not use the Swagelok gap inspection gauge with 

reassembled fi ttings.

Reassembly—All Sizes

You may disassemble and reassemble Swagelok tube fi ttings many times.

Fully insert the tubing into the 

fi tting and against the shoulder; 

rotate the nut fi nger-tight.

Mark the nut at the 6 o’clock 

position.

While holding the fi tting body 

steady, tighten the nut one and 

one-quarter turns to the 9 o’clock 

position.

For 1/16, 1/8, and 3/16 in.; 2, 3, and 

4 mm tube fi ttings, tighten the nut 

three-quarters turn to the 3 o’clock 

position

Caps and Plugs

Caps

See Swagelok tube 

fi tting installation and 

reassembly, above. 

Plugs

While holding fi tting body steady, tighten the plug one-quarter turn from the 

fi nger-tight position.

For 1/16, 1/8, and 3/16 in.; 2, 3, and 4 mm tube fi ttings, tighten the plug one-eighth turn.

For over 1 in. and over 25 mm tube fi ttings, tighten the plug one-quarter turn.

Reassembly

You may disassemble and reassemble Swagelok plugs many times. Make subsequent 

connections by slightly tightening with a wrench after snugging the nut by hand.
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60     Gaugeable Tube Fittings and Adapter Fittings

 1.  Install the end opposite the tube 

adapter end (Fig. 1).

 2.  Insert the tube adapter into the 

Swagelok tube fi tting. Make sure 

that the tube adapter rests fi rmly 

on the shoulder of the tube fi tting 

body and that the nut is fi nger-tight 

(Fig. 2). 

 3.  Mark the nut at the 6 o’clock 

position.

 4.  While holding fi tting body steady, 

tighten the nut one and one-

quarter turns to the 9 o’clock 

position.

   For 1/16, 1/8, and 3/16 in.; 2, 3, and 

4 mm tube fi ttings, tighten the nut 

three-quarters turn to the 3 o’clock 

position.

Reassembly

See Swagelok tube fi tting reassembly, 

page 59.

Female pipe port

on existing equipment

Fig. 1

Fig. 2

Tube Adapters

Installation Instructions

Fig. 1 Fig. 2 Fig. 3

Port Connectors

Machined Ferrule End

While holding fi tting body steady, tighten the port connector 

one-quarter turn from the fi nger-tight position.

For 1/16, 1/8, and 3/16 in.; 2, 3, and 4 mm tube fi ttings, tighten 

the port connector one-eighth turn.

For over 1 in. and over 25 mm tube fi ttings, tighten the port 

connector one-quarter turn.

Reassembly

You may disassemble and reassemble Swagelok port 

connectors many times. Make subsequent connections by 

slightly tightening with a wrench after snugging the nut by hand.

Tube Adapter End

 1.  Insert the tube adapter into the Swagelok tube fi tting. 

Make sure that the tube adapter rests fi rmly on the 

shoulder of the tube fi tting body and that the nut is 

fi nger-tight (Fig. 3).

 2. Mark the nut at the 6 o’clock position.

 3.  While holding fi tting body steady, tighten the nut one and 

one-quarter turns to the 9 o’clock position. 

   For 1/16, 1/8, and 3/16 in.; 2, 3, and 4 mm tube fi ttings, 

tighten the nut three-quarters turn to the 3 o’clock position.

Reassembly

See Swagelok tube fi tting reassembly, page 59.

Positionable Elbows and Tees

Lock nut Backup
washer

 1.  Turn the positionable end into the female fi tting until the metal backup washer 

contacts the face of the fi tting.

 2.  Turn the positionable end out of the female fi tting (not more than one turn) until 

the Swagelok tube fi tting end is positioned properly.

 3.  While holding fi tting body steady, tighten the lock nut until the metal backup 

washer contacts the face of the fi tting.

O-Seal Male Connectors

 1. Turn the O-seal connector into the female end until it is fi nger-tight.

 2.  Tighten the O-seal connector until it makes metal-to-metal contact with the 

face of the female end.

 3. Tighten slightly with a wrench.
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Installation Instructions

Fig. 1

Fig. 2

Fig. 3

 1.  Install the Swagelok nut and 

ferrules onto the preswaging tool.

 2.  Insert tubing into the preswaging 

tool.

 3.  Make sure that the tubing rests fi rmly 

on the shoulder of the preswaging 

tool body and that the nut is fi nger-

tight.

 4.  Mark the nut at the 6 o’clock 

position.

 5.  While holding the preswaging tool 

steady, tighten the nut one and 

one-quarter turns to the 9 o’clock 

position.

   For 1/16, 1/8, and 3/16 in.; 2, 3, and 

4 mm tube fi ttings, tighten the nut 

three-quarters turn to the 3 o’clock 

position (Fig. 1).

 6. Loosen the nut.

 7.  Remove the tubing with preswaged 

ferrules from the preswaging tool.

   If the tubing sticks in the 

preswaging tool, remove the tubing 

by gently rocking it back and forth. 

Do not turn the tubing (Fig. 2).

 8.  Insert tubing with preswaged 

ferrules into the fi tting body until 

the front ferrule seats.

 9.  Rotate the nut with a wrench to the 

previously pulled-up position; at 

this point, a signifi cant increase in 

resistance will be encountered.

 10.  Tighten slightly with a wrench 

(Fig. 3)

Do not use the Swagelok gap inspection 

gauge with fi ttings that were assembled 

using the preswaging tool.

Preswaging Tool

Weld Fittings

Welding Precautions for Swagelok Tube Fittings with Weld End Connections

 1. Remove the nut and ferrules.

 2.  Turn a Swagelok tube fi tting plug or another nut onto the 

fi tting so that it is fi nger-tight. This protects the threads 

and sealing components.

 3. Provide a suitable heat sink to dissipate the heat.

 4.  Tack weld at four positions 90° apart to hold the fi tting in 

place and to ensure alignment and concentricity of the 

components.

 5. Complete the weld.

 6. Remove the plug or nut and replace the nut and ferrules.

� Caution: When welding carbon steel fi ttings, the heat 

often removes the protective oil from the threads. 

It is important to apply another lubricant, such as 

Goop® thread lubricant.

Depth Marking Tool

Fig. 2Fig. 1  1.  Insert cleanly cut, fully deburred 

tubing into the depth marking 

tool (DMT) until the tubing is fully 

bottomed into the tool. Using a 

pen or pencil, mark the tubing at 

the top of the DMT (Fig. 1).

 2.  Remove the tubing from the DMT 

and insert it into the Swagelok 

fi tting until it is bottomed inside the 

fi tting body (Fig. 2). If any portion of 

the mark on the tubing can be seen 

above the fi tting nut, the tubing is 

not fully bottomed inside the fi tting.

 3.  While holding the fi tting body 

steady, follow Swagelok tube 

fi tting installation instructions, 

page 59.
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Hydraulic Swaging Units
Swagelok swaging units reduce 

assembly and installation time and 

operator error.

For more information, see 

the  Hydraulic Swaging Units—

Multihead (MHSU) catalog, 

MS-02 -154, and the Hydraulic 

Swaging Units—Air-Actuated 

(AHSU) catalog, MS-02-155.

Safe Product Selection

When selecting a product, the total system design must 

be considered to ensure safe, trouble-free performance. 

Function, material compatibility, adequate ratings, 

proper installation, operation, and maintenance are the 

responsibilities of the system designer and user.

Caution: Do not mix or interchange parts with those of 

other manufacturers.

Swagelok and its authorized distributors hereby warrant to the purchaser of 

their Products that the nonelectrical components shall be free from defects in 

material and workmanship for the life of the Products. All electrical components 

installed in or on the Product are warranted to be free from defects in material and 

workmanship for twelve months from the date of purchase.

The purchaser’s remedies shall be limited to replacement and installation of any 

parts that fail through a defect in material or workmanship.

All customer-specifi ed components carry the applicable manufacturer’s warranty.

ALL OTHER REPRESENTATIONS, EXPRESS OR IMPLIED, WARRANTY, OR 

LIABILITY RELATING TO THE CONDITION OR USE OF THE PRODUCT ARE 

SPECIFICALLY DISAVOWED, AND IN NO EVENT SHALL SWAGELOK AND ITS 

AUTHORIZED DISTRIBUTORS BE LIABLE TO PURCHASER, OR ANY THIRD 

PARTY, FOR ANY DIRECT OR INDIRECT CONSEQUENTIAL OR INCIDENTAL 

DAMAGES.

 The Swagelok Limited Lifetime Warranty

Swagelok, VCR, VCO, Snoop, Goop, SWAK, 
Ferrule-Pak—TM Swagelok Company
Krytox—TM DuPont
SAF 2507—TM Sandvik AB
© 2006, 2007 Swagelok Company
Printed in U.S.A., MI 
July 2007, R9
MS-01-140

Tubing Products
Swagelok offers a wide variety 

of tubing products. 

Contact your authorized 

Swagelok representative or 

see these Swagelok catalogs 

for more information:

■ Stainless Steel Seamless Tubing, Fractional Sizes, 

MS-01-153-SCS

■ Stainless Steel Welded Tubing, MS-01-161-SCS

■ Stainless Steel Tubing, Metric Sizes, MS-01-157-SCS

■ Stainless Steel Tubing, Imperial Sizes, MS-01-159-SCS
Tools and Accessories
For tube benders, wrenches, 

cutters, liquid leak detectors, and 

more, see the Swagelok Tools and 

Accessories catalog, MS-01-169.
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www.swagelok.com

Ul t ra-Torr  Vacuum Fi t t ings

■ Stainless steel construction, fluorocarbon FKM O-ring

■ Reliable, repeatable sealing performance

■ Available in tube sizes from 1/16 to 1 1/2 in.
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2     Ultra-Torr Vacuum Fittings

Features

Seal performance is maintained 

through repeated disconnects. O-ring seals to 

glass, metal,

or plastic tubing.

Knurled nut for easy, fi nger-tight assembly.

Materials of Construction
■ Body, nut, and sleeve: stainless steel 

■ O-ring: 70 durometer fl uorocarbon FKM, wetted with a thin 

fi lm of silicone vacuum grease.

Temperature Rating
Standard fl uorocarbon FKM O-ring, –25 to 400°F (–31 to 204°C)

Testing
The ultra-torr fi tting design has been helium leak tested

to a maximum leak rate of 4 � 10–9 std cm3/s at ambient 

temperature. The leak rate increases as temperature 

increases due to permeation through the O-ring.

Cleaning and Packaging
Swagelok ultra-torr vacuum fi ttings are cleaned to remove 

machine oil, grease, and loose particles. For more 

information, see Swagelok Standard Cleaning and Packaging 

(SC-10), MS-06-62.

Ordering Information and Dimensions
■ Dimensions are for reference only and are subject to change.

■ The E dimension refers to the smallest nominal inside diameter of the part.

■ To order straight fi ttings bored through, add -BT to the ordering number.

 Example: SS-1-UT-6-BT

Union
Tube OD

in.
Ordering
Number

Dimensions, in. (mm)

A D E G

1/16 SS-1-UT-6  1.23 (31.2)  0.43 (10.9)  0.05 (1.3) 3/8 

1/8 SS-2-UT-6  1.40 (35.6)  0.43 (10.9)  0.09 (2.3) 9/16 

1/4 SS-4-UT-6  1.63 (41.4)  0.62 (15.7)  0.18 (4.6) 11/16 

3/8 SS-6-UT-6  1.81 (46.0)  0.66 (16.8)  0.28 (7.1) 13/16 

1/2 SS-8-UT-6  1.84 (46.7)  0.80 (20.3)  0.40 (10.2)  15/16

5/8 SS-10-UT-6  1.84 (46.7)  0.84 (21.3)  0.50 (12.7) 1 1/8 

3/4 SS-12-UT-6  2.05 (52.1)  0.94 (23.9)  0.62 (15.7) 1 1/4 

1 SS-16-UT-6  2.15 (54.6)  0.94 (23.9)  0.87 (22.1) 1 9/16 

1 1/2 SS-24-UT-6  2.27 (57.6)  0.94 (23.9)  1.38 (35.1) 2 1/16 

G

ED

A

Reducing Union
Tube OD, in.

Ordering
Number

Dimensions, in. (mm) 

T Tx A D D1 E G G1 

3/8 
1/4

SS-6-UT-6-4  1.72 (43.7)  0.66 (16.8)
0.62 (15.7)  0.18 (4.6)

13/16
11/16

1/2 SS-8-UT-6-4  1.75 (44.4)  0.80 (20.3) 15/16 T TxG

E
D

A

G1

D1

Union Elbow
Tube OD

in.
Ordering
Number 

Dimensions, in. (mm)

D E G L

1/4 SS-4-UT-9  0.62 (15.7)  0.18 (4.6) 11/16  1.14 (29.0)

3/8 SS-6-UT-9  0.66 (16.8)  0.28 (7.1) 13/16  1.36 (34.5)

1/2 SS-8-UT-9  0.80 (20.3)  0.40 (10.2) 15/16  1.36 (34.5)

G

E

D

L

L
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Ultra-Torr Vacuum Fittings     3  

Union Tee
Tube OD

in.
Ordering
Number 

Dimensions, in. (mm)

A D E G L

1/8 SS-2-UT-3  2.12 (53.8)  0.43 (10.9)  0.09 (2.3) 9/16  1.06 (26.9)

1/4 SS-4-UT-3  2.30 (58.4)  0.62 (15.7)  0.18 (4.6) 11/16  1.15 (29.2)

3/8 SS-6-UT-3  2.72 (69.1)  0.66 (16.8)  0.28 (7.1) 13/16  1.36 (34.5)

1/2 SS-8-UT-3  2.72 (69.1)  0.80 (20.3)  0.40 (10.2) 15/16  1.36 (34.5)

3/4 SS-12-UT-3  3.30 (83.8)  0.94 (23.9)  0.62 (15.7) 1 1/4  1.65 (41.9)

1 SS-16-UT-3  3.64 (92.4)  0.94 (23.9)  0.87 (22.1) 1 9/16  1.82 (46.2)

G

E

D

A

L

Male Connector Tube 
OD
in.

NPT 
Size
in.

Ordering
Number

Dimensions, in. (mm) 

A B D E G 

1/16 1/8 SS-1-UT-1-2  1.12 (28.4)  0.38 (9.6)  0.43 (10.9)  0.05 (1.3) 3/8

1/8 1/8 SS-2-UT-1-2  1.22 (31.0)  0.38 (9.6)  0.43 (10.9)  0.09 (2.3) 9/16

1/4
1/8 SS-4-UT-1-2  1.35 (34.3)  0.38 (9.6)

 0.62 (15.7)  0.18 (4.6) 11/16
1/4 SS-4-UT-1-4  1.53 (38.9)  0.56 (14.2)

3/8
1/8 SS-6-UT-1-2  1.44 (36.6)  0.38 (9.6)

 0.66 (16.8)
 0.18 (4.6)

13/16
1/4 SS-6-UT-1-4  1.62 (41.1)  0.56 (14.2)  0.28 (7.1)

1/2
3/8 SS-8-UT-1-6  1.65 (41.9)  0.56 (14.2)

 0.80 (20.3)  0.40 (10.2) 15/16
1/2 SS-8-UT-1-8  1.84 (46.7)  0.75 (19.1)

3/4 3/4 SS-12-UT-1-12  1.96 (49.8)  0.75 (19.1)  0.94 (23.9)  0.62 (15.7) 1 1/4

1 1 SS-16-UT-1-16  2.25 (57.2)  0.94 (23.9)  0.94 (23.9)  0.87 (22.1) 1 9/16 

G E

D

A

B

Swagelok Tube 
Fitting Union

Dimensions shown with Swagelok nuts finger-tight.

Tube OD, in.
Ordering
Number 

Dimensions, in. (mm) 

T Tx A D D1 E G

1/4 1/4 SS-4-UT-6-400  1.66 (42.2)  0.62 (15.7)  0.60 (15.2)  0.18 (4.6) 11/16 

3/8 3/8 SS-6-UT-6-600  1.81 (46.0)  0.66 (16.8)  0.66 (16.8)  0.28 (7.1) 13/16 

1/2 1/2 SS-8-UT-6-810  1.95 (49.5)  0.80 (20.3)  0.90 (22.9)  0.40 (10.2) 15/16 G

ED

A

D1

T Tx

Adapter

➀ Not available bored through.

Tube OD, in.
Ordering
Number

Dimensions, in. (mm) 

T Tx A D E G 

1/16 1/4 SS-1-UT-A-4  1.12 (28.4)  0.43 (10.9)  0.05 (1.3) 3/8

1/8
1/4 SS-2-UT-A-4  1.20 (30.5)

 0.43 (10.9)  0.09 (2.3) 9/16
3/8 SS-2-UT-A-6  1.21 (30.7)

1/4

1/4 SS-4-UT-A-4➀  1.34 (34.0)

 0.62 (15.7)  0.18 (4.6) 11/163/8 SS-4-UT-A-6  1.33 (33.8)

1/2 SS-4-UT-A-8  1.47 (37.3) 

3/8
3/8 SS-6-UT-A-6➀  1.47 (37.3) 

 0.66 (16.8)  0.28 (7.1) 13/16
1/2 SS-6-UT-A-8  1.58 (40.1)

1/2
5/8 SS-8-UT-A-10  1.64 (41.7)

 0.80 (20.3)  0.40 (10.2) 15/16
3/4 SS-8-UT-A-12  1.69 (42.9)

3/4 1 SS-12-UT-A-16  1.78 (45.2)  0.94 (23.9)  0.62 (15.7) 1 1/4

1 1 1/4 SS-16-UT-A-20  1.80 (45.7)  0.94 (23.9)  0.87 (22.1) 1 9/16

1 1/2 1 1/2 SS-24-UT-A-24➀  1.98 (50.3)  0.94 (23.9)  1.25 (31.8) 2 1/16 

G E

D

A

T Tx

Ordering Information and Dimensions
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Safe Product Selection

When selecting a product, the total system design must 

be considered to ensure safe, trouble-free performance. 

Function, material compatibility, adequate ratings, 

proper installation, operation, and maintenance are the 

responsibilities of the system designer and user.

Caution: Do not mix or interchange parts with those of 

other manufacturers.

Warranty Information
Swagelok products are backed by The Swagelok Limited 

Lifetime Warranty. For a copy, visit swagelok.com or contact 

your authorized Swagelok representative.

Swagelok—TM Swagelok Company
© 2007 Swagelok Company
Printed in U.S.A., MI
October 2007, R5
MS-01-32

O-Rings

➀  Not a uniform O-ring size.

Tube OD
in.

Uniform Size 
Number

Ordering 
Number

1/16 001-1/2➀ VT-7-OR-001-1/2

1/8 006 VT-7-OR-006

1/4 010 VT-7-OR-010

3/8 012 VT-7-OR-012

1/2 014 VT-7-OR-014

5/8 114 VT-7-OR-114

3/4 116 VT-7-OR-116

1 120 VT-7-OR-120

1 1/2 128 VT-7-OR-128

Tube OD
in.

Ordering
Number

Thread 
Size

Dimensions, in. (mm)

E L G

1/16 SS-1-UTN 1/4-20 UNC  0.07 (1.8)  0.38 (9.6) 3/8 

1/8 SS-2-UTN 3/8-20 UN  0.13 (3.3)  0.41 (10.4) 9/16 

1/4 SS-4-UTN 1/2-20 UNF  0.26 (6.6)  0.53 (13.5) 11/16 

3/8 SS-6-UTN 5/8-20 UN  0.38 (9.6)  0.62 (15.7) 13/16 

1/2 SS-8-UTN 3/4-20 UNEF  0.51 (13.0)  0.62 (15.7) 15/16

5/8 SS-10-UTN 15/16-20 UNEF  0.63 (16.0)  0.62 (15.7) 1 1/8 

3/4 SS-12-UTN 1 1/16-20 UN  0.76 (19.3)  0.72 (18.3) 1 1/4 

1 SS-16-UTN 1 3/8-20 UN  1.01 (25.6)  0.72 (18.3) 1 9/16 

1 1/2 SS-24-UTN 1 7/8-20 UN  1.51 (38.4)  0.72 (18.3) 2 1/16 

Ordering Information and Dimensions

Nuts

G E

L
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2.1.15. Georg Fischer Type 546 Ball Valve 
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Fundamentals for ball valves, hand operated
Ball valve type 546, DN10 - DN50
Operating instructions of type 546 incl. multifunctional handle, DN10 - DN50
General information

Several hazard notices are used in this manual to warn
you of possible injuries or damages to property. Please
read and observe these warnings at all times!
   

Danger

Imminent acute danger!
Failure to comply could result in death or
extremely serious injury

Warning

Possible acute danger!
Failure to comply could result in serious
injury.

Caution

Dangerous situation!
Failure to comply could lead to injury or
damage to property.

Abbreviations
Type 546 Ball valve type 546
MF handle Lockable multifunctional handle
MF module Multifunctional module
PN Nominal pressure

Safety information
The same safety guidelines apply for ball valves as for
the piping system into which they are built.
The type 546 ball valve is intended exclusively for
shutting off, conducting or controlling the flow of allowed
media within the permissible pressure and temperature
ranges in the piping system into which it has been
installed. The maximum service life is 25 years.

Please note that the max. working
pressure of the whole valve is determined
by the maximum permissible nominal
pressure of the connecting part.

Anyone involved with the mounting, dismounting,
operation, handling and maintenance (inspection,
service and repair) of the valve at the plant where it has
been installed must have read and understood the
complete instruction manual, and in particular this
paragraph pertaining to safety information.
We recommend having this confirmed in writing.
Furthermore:
Ï Use only perfectly functioning valves and always

observe these safety guidelines.
Ï Keep this documentation readily available in the
vicinity of the valve.

It is the responsibility of the piping systems engineer /
installer and the operator of such systems into which the
ball valve has been built to warrant that
Ï the piping system has been installed correctly by
professionals and its functionality is checked
periodically.

Ï only qualified and authorised personnel mounts,
operates, services and repairs the ball valve.
Employees must be instructed on a regular basis in
all aspects of work safety and environmental
protection as indicated by the applicable local
regulations � especially those pertaining to
pressure-bearing piping systems.

Ï the valve is only used according to the specifications
for which it has been intended, as indicated in this
paragraph on safety.

Ï installation positions and locations in which
manipulations can occur unintentionally must be
avoided.

December 29, 2007 1
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Hazardous situations

Do not use ball valves for media
containing solids.
Avoid cavitation in control operations.
This could lead to damages/leakage
caused by abrasion.

Removing the type 546 from the
pipeline.
If the pressure has not been released
completely, the medium can exit
uncontrollably.
Depending on the type of medium, injury
may occur.
Before dismounting, release all pressure
from piping system. For hazardous,
flammable or explosive media, the
piping system must be completely
emptied and rinsed before the valve may
be dismounted. (Attention: there could
still be residue.)

Medium needs to be tapped from a type
546, which is used as an end valve in a
pressure-bearing piping system.
The medium can exit / splash
uncontrollably.
Depending on the type of medium, injury
may occur.
Make certain that the medium is caught
safely with the appropriate measures (e.
g. connecting a vessel to collect the
exiting medium.)

The type 546 is to be stored or
dismantled after removal from the piping
system.
Residual media can exit uncontrollably.
Depending on the type of medium, injury
may occur.
Open the dismounted valve type 546
halfway (45 ° position) and let it drain in
a vertical position � catch the medium in
an appropriate vessel.

Transport and storage
The ball valve type 546 must be handled, transported
and stored with care. Please note the following:
Ï The type 546 should be transported and / or stored in
its original, unopened packaging.

Ï The ball valve must be protected from harmful
physical influence such as light, dust, heat, (humidity)

and UV radiation.
Ï The connecting parts of the ball valve, in particular,
must not be damaged by mechanical or thermal
influences.

Ï The ball valve should be stored with the lever in the
open position (as it was supplied).

Prior to installation of type 546
To begin with, the ball valve should be inspected for
transport damages. Damaged valves must not be
installed.
A function test � close the ball valve by hand and open it
again � should be done. Ball valves which do not
function properly must not be installed.

The ball valve must always be built into
the system in the opened position.

Only ball valves whose pressure rating, type of
connection and dimensions correspond to the operating
conditions may be installed.
For fusion and cementing connections, only join identical
materials with one another.

Installation of type 546

2 December 29, 2007
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The installation dimensions,
connections and union nuts of the type
546 have been modified from the type
346.

The use of components and installation dimensions
other than those prescribed for the type 546 can cause
damage to the piping system.
Compare the installation dimensions and
specifications in the technical documentation with
those of the components at hand.
We recommend only taking the ball valve out of its
original packaging just before installation.
The ball valve and the pipe must be aligned so that the
valve is kept free of mechanical stress.
The specific jointing instructions for solvent cementing,
fusion, or screw connection methods must be adhered to
when installing the valve into a piping system. More
information can be found in the operating instructions of
the fusion machines or the cementing instructions of the
adhesive manufacturer.
The tightening torque of the flange bolt and other useful
information can be found in the chapter Guidelines for
fastening bolts.

Open the union nuts and
slide them onto the pipe
ends.

Join the valve ends
according to the material
and your valve ends (fusion,
cementing, thread, flange).

Place the ball valve
between the connecting
parts.

Screw the union nuts onto
the connecting thread of the
ball valve body and tighten
by hand.

The union nuts of the type 546 must be
hand tightened � without the use of
additional tools.
If other tools, such as pliers, are used, the
material of the union nuts could be
damaged. There is also the danger of
damaging the thread if they are tightened
too strongly.

Operation of the valve causes reactive forces in the pipe
to which it is connected. It is therefore necessary to
mount the ball valve with its integrated / separate
fastener (if available) or to reinforce the corresponding
piping directly before or after the ball valve with suitable
supports.

If you are using the integrated fastening
system in the base of the type 546,
please take note of the max. insertion
depth H of the screws. Failure to comply
can lead to damage of the ball valve
housing. The pressure load on a
damaged housing can cause breakage.

Max. insertion depth of the screws in the ball

DN 10/15 20/25 32/40 50
Screw M6 M6 M8 M8
Max.
insertion
depth H
(mm)

12 12 15 15

In piping systems with temperature
fluctuations, bending and longitudinal forces
can occur if thermal expansion is hindered.
So as not to impair functioning of the valve,
these forces must be absorbed by
implementing suitable fixed points in front of
or behind the valve.

December 29, 2007 3
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Pressure testing
Ball valve pressure testing is subject to the same
regulations as apply to the piping system. Detailed
information can be found in the «GF Planning
Fundamentals» chapter on Handling and Installation.
Also applicable:
Ï Check that all valves are in the required open or
closed position

Ï Fill the piping system and deaerate carefully.

The test pressure on a valve must not
exceed the value 1.5 x PN, (maximum PN
+ 5 bar). The components with the lowest
PN determine the maximum allowable test
pressure in the piping section.

Check the valves and connections for leaks during the
pressure test. Record your results.

Intended use
When the leak test has been completed successfully, the
test medium may be removed. The system can now be
used as intended.

Service - Maintenance
Ball valves require no maintenance under normal
working conditions. Periodic inspection to make sure
that no medium is leaking is sufficient. Should leakage or
other malfunctions occur, follow the instructions given
under Safety Information, Hazardous Situations.
We recommend a function test for ball valves which are
kept permanently in the same position 1-2x a year to

check its operation.
For frequent control operations e. g. valve automation,
or due to chemical attack on the sealing material, it may
become necessary to replace parts inside the valve. For
this purpose, the valve must be removed from the piping
system, while adhering to the instructions given under
the section Hazardous Situations.

4 December 29, 2007
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Exploded drawing of manual valve:

1 Body
2 Union bush
3 Connecting part / valve end
4 Union nut
5 Ball
6 Stem
7 Ball seal
8 Backing seal
9 Body seal
10 Union seal
11 Stem seals
12 Standard handle
13 Handle clip
14 Mounting insert
30 Mounting plate
31 Fastening screws

Once the ball valve has been removed from the pipe by
loosening the union nut (4) and preparations have been
made for drainage, dismantle the valve by following these
steps:

December 29, 2007 5

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 611 of 879



Pull the handle off the stem.
The handle can now be used as
a tool.

By using the handle clip (13) ,
the union bush (2) can be
unscrewed (Attention: left
handed thread).

The mark on the spigot must
now be at a right angle to the
flow direction (closed ball
position).

The ball can be pushed out with
a rod in a soft material (plastic
or wood).

  

Push the stem down into the
valve body and take it out.

The sealing elements, as well as the ball, stem and union bush,
can be replaced. Spare parts are available from GF.

6 December 29, 2007

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 612 of 879



Only original GF spare parts designed
specifically for this valve may be used for
replacement purposes. Orders for spare
parts for the 546 valve should include all the
details given on the typeplate.

Lubricants
Using the wrong lubricants can damage the
material of the ball valve or the seals.
Never use petroleum-based greases or
Vaseline (Perolatum).
For silicone-free ball valves, please consult
the special manufacturer�s instructions.
All the seals must be lubricated with a
silicone or polyglycol-based grease.

Seals
All the seals (made of e. g. EPDM, FPM) are
organic materials which react to
environmental influences. They must
therefore be kept in their original packaging
and stored cool, dry and dark. Seals should
be checked for damages from ageing, such
as fissures and hardening, before mounting.
Do not use defective spare parts.

To assemble the individual parts, please proceed according to
the following steps:

Insert the backing seal (8) and
the ball seal (7) in the groove
provided for this purpose on the
inner side of the stop or the
union bush.
Pull the body seal (9) onto the
collar of the union bush (2).
Place the union seals (10) in the
groove of the union bush (2)
and the fixed housing stop (1).

Insert the two lubricated (see
Selection of lubricants) stem
seals (11) in the grooves of the
stem (6).

December 29, 2007 7
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Slide the prepared stem (6) into
the body (1) from the inside.
The stem is correctly positioned
when pushed against the stop
from the inside.

Attention: The marks on the spigot must be at a right angle to
the flow direction (closed ball position).

Put the ball (5) through the
outlet in the body (1) into the
stem guide.

Screw the assembled union
bush (2) into the valve body (1)
(Attention: left-hand thread).
The cams on the handle clip
(13) can be used like a tool.

Tighten so that the ball moves
snugly.

Attention: The marks on the
spigot must now be parallel to
the flow direction (open ball
position).

8 December 29, 2007
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Place the standard handle (12)
on the stem (6). The ball valve
is now ready for use.

Mounting and using the multifunctional handle
As an alternative to the standard handle, you can use a
lockable multifunctional handle (MF handle) with the ball
valve type 546.

Exploded drawing of the multifunctional handle
13 Handle clip
22 Multifunctional handle
23 Spacer
24 Unlocking latch
25 Fastening screw (Torx)

To assemble the multifunctional handle, please proceed
according to the following steps:

Remove the handle clip
(13) with the help of a
screwdriver.

December 29, 2007 9
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Position the stem according
to the illustration. Place the
handle on the stem.

At the bottom of the handle shaft there is a spacer (23).
Make sure that it is positioned correctly in the shaft
(catch).

Attach the handle by
tightening the
pre-assembled screw (25)
inside the handle.

Set the handle clip (13) on
the handle again.

Working with the MF handle:

Press the unlocking latch
(24) into the handle.
Hold the latch in this
position and the handle can
be rotated 90°.

When the latch is released
the handle will lock in the
respective position and can
be secured in this position
with a padlock, protecting it
from unauthorised access.

10 December 29, 2007
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2.1.16. Burkert Type 1062 Electrical position 

Feedback 
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1062

p. 1/3www.burkert.com

Electrical position feedback
for actuator sizes with Ø 40-125 mm

Type 2000

Angle-seat valve

Type 2030

Plastic diaphragm 

valve

Type 2031

Diaphragm valve

Type 1062 can be combined with...

• Simple installation, convertible or retrofittable

• Self-adjusting trip cam for “closed” position

• Cable acess 360° rotable

• LEDs provide local operational status and position 
 indication

• Compact IP65 enclosure

Positions are electrically signalized according 

to switch type: 

- open, 

- closed or 

- open and closed. 

LEDs provide optical position indication 

(except for Namur Ex-version). Mechanical or 

inductive switches are housed in a compact 

splash-proof enclosure. The position indicator 

can be rotated 360° and is easily fi tted to the 

valve. Trip cams do not require adjustment. 

The unit only needs to be screwed on and 

connected to be ready for operation.

Technical data

Material

 Body

 Cover

Polyamide

Polycarbonate

Ambient temperature 0 to  +60 ºC

LED-display

 green

 red

 yellow

Valve opened 

Valve closed

Operating voltage

Electrical connection 

 external

 internal

PG11 cable gland

Screw terminals Ø up to 1.5 mm2

Protection class IP65

Approval Limit switches acc. to VDE, IEC, UL, CSA, inductive limit 

switches.  Limit switches in EExi (intrinsically safe) 

acc. to II 2 GD EEx ia II C

On request: Limit switches acc. to EEx II 3 G/D T4

Mounting On piston actuator with Ø 40-125 mm

Installation As required

Mechanical switch

Version Change-over contact

Operating voltage

 on request

12-24 V AC/DC

110-250 V AC/DC

48-110 V AC/DC

Load current see table

to be continued on page 2
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for pneumatic stroke actuator for pneumatic rotary actuator

S
ta

tu
s

A
c
tu

a
to

r 
s
iz

e
 

Ø
 [

m
m

]

It
e

m
 n

o
.

(1
2

-4
8

 V
 U

C
)

It
e

m
 n

o
.

(1
1

0
-2

5
0

 V
 U

C
)

A
c
tu

a
to

r 
s
iz

e
 

Ø
 [

m
m

]

It
e

m
 n

o
.

(1
2

-4
8

 V
 U

C
)

It
e

m
 n

o
.

(1
1

0
-2

5
0

 V
 U

C
)

closed 40 444 182 444 185

open 40 444 181 444 184

open/closed 40 444 183 444 186

closed 50-80 007 461 005 409 63 431 477 431 489

open 50-80 007 462 005 415 63 431 476 431 488

open/closed 50-80 007 463 005 416 63 431 478 431 490

closed 100-125 007 464 007 458 100 431 480 431 492

open 100-125 007 465 007 459 100 431 479 431 491

open/closed 100-125 007 466 007 460 100 431 481 431 493

Feedback with mechanical switches (Change-over contact for UC)

for pneumatic stroke actuator for pneumatic rotary actuator
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 V

 D
C

closed 40 552 077 444 191

open 40 552 080 444 190

open/closed 40 552 074 444 938

closed 50-80 552 078 007 470 63 431 501 431 519

open 50-80 552 081 007 471 63 431 500 431 518

open/closed 50-80 552 075 007 472 63 431 502 431 520

closed 100-125 552 079 007 473 100 431 504 431 522

open 100-125 552 082 007 474 100 431 503 431 521

open/closed 100-125 552 076 007 475 100 431 505 431 523

Feedback with induction switches (normally open contacts for DC)

Inductive limit switch with 3-wire technology

Version normally open contact (PNP)

Operating voltage 10-30 V DC

Power consumption ≤ 25 mA

Acceptable current load ≤ 200 mA

Output resistance 4.7 kΩ 

Inductive limit switch acc. to DIN 19234 (NAMUR), EExi

Operating voltage 8 V DC

Power consumption

 damped 

 undamped

≤ 1 mA

≤ 3 mA

Note Isolating barrier must be used

Technical data

Ordering chart for electrical position feedback, Type 1062 (for actuator size 40 to 125mm)
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To fi nd your nearest Bürkert facility, click on the orange box ‡  www.burkert .com

Dimensions [mm]

In case of special application conditions,

please consult for advice.

We reserve the right to make technical 

changes without notice. 0702/1_EU-en_00891646

3556.5 (with 6 pin multi-plug 88.5)

Ø 66

A

B

Ø
 2

5

4
2

.5

7
0

m
a
x.

 4
0

/m
in

. 
2

4

Voltage

[V]

Maximum

Inductive load 

[A]

Maximium 

resistance load

[A]

125/250 AC 5 5

24 DC 5 5

30 DC 2 5

50 DC 0.7 1

74 DC 0.25 0.6

125 DC 0.03 0.4

250 DC 0.02 0.25

Electrical specification for mechanical switches 

Actuator size A B

Ø 40 M24 x 1.5 M5

Ø 50, 63 and 80 M26 x 1.5 M6

Ø 100 and 125 M36 x 2 M10
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2.1.17. Burkert 2030 Series Actutated 

Diaphragm Valve 
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Operating Instructions

Bedienungsanleitung
Instructions de Service

Type 2030/2031/2031 K

Piston-Operated Diaphragm Valves
Actuator sizes 40 - 125
Diameter DN 8 - DN 65

Kolbengesteuerte Membranventile
Antriebsgrößen 40 - 125 mm

Nennweiten DN 8 - DN 65

Vannes à membrane, commandé par piston
Tailles de mécansime 40 - 125 mm

Piston section nominale DN 8 - DN 65
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We reserve the right to make technical changes without notice.
Technische Änderungen vorbehalten.
Sous resérve de modification techniques.

© 2002 Bürkert Werke GmbH & Co. KG

Operating Instructions 0602/09_EU-ML_00893028
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Symbols

The following symbols are used in these operating instructions:
marks a work step that you must carry out

ATTENTION!
marks notes on whose non-observance your
health or the functioning of the device will be
endangered

NOTE marks important additional information, tips and
recommendations

• Keep to standard engineering rules in planning the use of and

operating the device!

• Installation and maintenance work are only allowed by specialist

personnel using suitable tools!

• Observe the current regulations on accident prevention and

safety for devices during operation and maintenance of the

device!

• Note that in systems under pressure, piping and valves may

not be loosened!

• Take suitable precautions to prevent unadvertent operation or

damage by unauthorized action!

• After interruption of the electrical or pneumatic supply, make

sure the process is restarted in a well-defined, controlled

manner!

• On non-observance of these notes and unauthorized

interference with the device, we will refuse all liability and the

warranty on device and accessories will become void!

Safety notes

Please observe the notes in these operating instructions together
with the conditions of use and permitted data that are specified in
the data sheets of valve, in order that the device will function
perfectly and remain operable for a long time:

GENERAL NOTES
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Warranty conditions

This document contains no warranty statements. In this connection
we refer to our general sales and business conditions. A
prerequisite for validity of the warranty is use of the device as
intended with observance of the specified conditions of use.

ATTENTION!
The warranty covers only faultless condition of
valve Type 2030, 2031 or 2031K. No liability will
be accepted for consequent damage of any kind
that may arise from failure or malfunctioning of
the device.

Scope of delivery

Immediately after receipt of a shipment, make sure that the
contents are undamaged and match the scope of delivery stated
on the packing slip.

If there are discrepancies, please contact immediately your
Bürkert subsidiary or our customer service:

Bürkert Fluid Control Systems
Chr.-Bürkert-Str. 13-17
Service Department
D-76453 Ingelfingen
Tel.: (07940) 10-111
Fax: (07940) 10-448

E-Mail: info@de.buerkert.com
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Control functions (CF)

2/2 way, externally-piloted piston-operated control valves,
actuated with a pilot valve, valve block or similar.
A  is closed by spring force (NC) when de-energised,
B  is opened by spring force (NO) when de-energised,
I  double-acting drive without spring

Dirty or aggressive media that does not attack the material of the
casing or the seals (various plastics, stainless steel). The 2031
and 2031 K models can also be used for ultra-pure or sterile media,
or for higher viscosity media.

Refer to the rating plate,d ata sheets and the following tables and
diagrams for the permissible operating pressures and media
temperatures.

Media

Control media: neutral gases and air
Control pressures: CFA see table

CFB and CFI: see diagrams

NOTE Observe the information on the rating plate!

TECHNICAL DATA
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Drive Drive ∅ Temperature
PA 40 - 125 mm  -10 to +60 °C

PPS 40 - 80 mm  +5 to +140 °C

 +5 to +90 °C

(short term up to +140 °C)

PPS 100 and 125 mm

Permissible ambient temperatures for drives

Permissible media temperatures for casings

Casing material Temperature
VA/VS  -10 to +140 °C

PVDC (see PT diagrams)  -10 to +60 °C

PVDF (see PT diagrams)  -10 to +120 °C

PP (see PT diagrams)  -10 to +80 °C

Permissible media temperatures for membranes

Membrane Temperature Remarks
EPDM  -10 to +130 °C Steam sterile up to +150 °C

Dry up to  + 150 °C

otherwise only short-term to +150 °C

PTFE  -10 to +130 °C Steam sterile up to +150 °C

FKM  -5 to +130 °C

PTDiagram for plastic casings

Permissible operating
pressure dependent on the
media temperature.

Temperature [°C]

O
pe

ra
tin

g 
pr
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su

re
 [

ba
r]
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Operating pressures for casings form plastic

Operating pressures for casings form plastic, stainless forged
steel and stainless tubular deformable casings with threaded ports,
DIN pre-welded flange and welded connection to ISO 4200.

DN Drive
size Ø

EPDM PTFE EPDM PTFE
[mm] [mm] FKM FKM

8 40 10 10 10 9
15 50 8,5 5 7 3,5

63 10 10 10 9
20 63 10 5 8 5

80 10 10 10 10
25 63 3 -- 2 --

80 10 7,5 8,5 5,5
32 100 10 8 9 6
40 100 6,5 6 5 5

125 10 10 10 9
50 100 4,5 2,5 3,5 2

125 8 7 7 6
65 125 7 -- 5,5 --

max. sealed pressure [bar]
    on one side             applied     on both sides

Operating pressures for stainless tubular deformable casings

Operating pressures for stainless tubular deformable casings with
fusion spigots according to DIN 11850 servies 2, with OD welded,
with ANSI and JIS pre-welded flanges

DN Drive
size Ø

EPDM PTFE EPDM PTFE
[mm] [mm] FKM FKM

10 40 10 10 10 9
15 50 9 9 7 7

63 10 10 10 10
20 50 9 9 7 7

63 10 10 10 10
25 63 10 8 7 5

80 10 10 10 9
32 80 10 8 7,5 6
40 100 10 8 8 6
50 100 8 8 6,5 6,5

125 10 10 10 8,5

max. sealed pressure  [bar]
 on one side            applied           on bothe sides
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All plastic casings and stainless steel casings Type 2030 with spigots,
with DIN pre-welded flanges and with weld ends to ISO 4200
Control functions B and I (CFB and CFI)

CFB   Elastomer-Membrane

CFB PTFE-Elastomer-Membrane
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CFI Elastomer-Membrane

CFI PTFE-Elastomer-Membrane

ATTENTION! To prolog the service life of the membrane, do
not choose a control pressure higher than
actually required!
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Stainless steel casings with weld ends according to DIN 11850 Series 2
and Type 2031 with OD weld ends, with ANSI and JIS pre-welded flanges

Control functions B and I (CFB and CFI)

CFB Elastomer-Membrane

CFB PTFE-Elastomer-Membrane
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CFI Elastomer-Membrane

CFI PTFE-Elastomer-Membrane

ATTENTION! To prolong the service life of the membrane, do
not choose a control pressure higher than
actually required!
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Permissible control pressures (see information on rating
plate)

Drive Ø Drive min. Pst max. Pst
[mm] material [bar] [bar]

40 –100 mm PA 2 10
125 mm PA 2 7

40 –125 mm PPS 2 7

Control pressures for control function A, for casings from plastic,
stainless forged steel and stainless tubular deformable casings
with spigots, DIN pre-welded flanges and fusion spigots to ISO
4200 (P

M
 = media pressure)

Drive Drive size
 Ø  Ø PM = 0 PM = max.

[mm] [mm] [bar] [bar]
8 40 5 4

15 50 5 3,5
63 5 4

20 63 5,5 4
80 5 4

25 63 5 4,5
80 5,5 4,5

32 100 5,5 4
40 100 5,5 4

125 5,5 4
50 100 5,5 3,5

125 5,5 3
65 125 5,5 4,5

min. control pressure at

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 634 of 879



12  -  2030/2031/2031K

en
g

li
sh

Control pressures for control function A, for stainless steel tubular
deformable casings with fusion spigots to DIN 11850 Series 2,
with OD weld ends, with ANSI and JIS pre-welded flanges (P

M
 =

media pressure)

Drive Drive size
Ø größe PM = 0 PM = max.

[mm] [mm] [bar] [bar]
10 40 5 4
15 50 5 3,5

63 5 4
20 50 5 3,5

63 5 4
25 63 5 4

80 5,5 4
32 80 5,5 4,5
40 100 5,5 4
50 100 5,5 4

125 5,5 4

min. control pressure at

For models with reduced spring force (i.e. with
lower control pressures) please request
consultation.

NOTE
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During installation, always follow the valid safety regulations.
Before installation, clean any dirt from the  pipelines. Use a
suitable sealing material (PTFE tape recommended) with spigot
connections. Can be installed in any position, but preferably with
the drive at the top. For self-draining, mount at 15 to 30° from the
perpendicular, tilted by 3 to 5° to the pipe axis (see drawing).

α = 15 to 30°
in addition, tilted to the
pipe axis by 3 to 5°

ASSEMBLY

• Pay attention to the alignment of the pipelines

• Connect plastic casings to the threaded sockets provided on

the underside

• For VA/VS welded casings, remove the drive before welding the

casing

Casing assembly for drives with CFA

Apply the control pressure to the drive and slightly tighten the
casing screws in a diagonal sequence until the membrane lies
between the casing and the drive.

Switch the valve twice and, in the absence of control pressure,
tighten the casing screws to the permissible tightening torque (see
Table).

INSTALLATION
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Casing assembly for drives with CFB or CFI

Lightly tighten the casing screws without pressure applied. Switch
the valve twice and, with control pressure applied, tighten the
sasing screws to the permissible tightening torque (see Table).

Connecting the control medium according to control function

CFA – to the lower control air port G 1/4
CFB – to the upper control air port G 1/4
CFI – to both control air ports G 1/4

Fix the Pilot valve (Types 6012P and 6014P) to the respective
control air port with the integrated banjo bolt and switch the control
air to valve port P.

Tightening torque for the casing screws during assembly of the
plastic and stainless forged steel casings.

DN
[mm] EPDM/FK

M
PTFE

8/10 2 2,5
15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
60 15 20

Tightening torque for membranes from
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Tightening torque for the casing screws during assembly of the
stainless cylindrical deformable casings.

DN
EPDM/
FKM

8/10 2,5 3,5
15 3,5 4
20 4 6
25 5 8
32 8 10
40 11 15
50 18 23

Tightening torque for
[mm] PTFE

If the valves will be stored for longer periods, the casing screws
will be loosened, as permanent deformation of the membrane could
otherwise take place.

• Before dismantling or opening the unit, always switch off the

freed of the media and relieve the pressure in the pipe system.

• Inspect the membrane for wear after a max. of 100,000 swit-

ching operations.

STORAGE

MAINTENANCE/SERVICE

ATTENTION!
Muddy and aggressive media will require
correspondingly shorter inspection intervals.
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Note the voltage and type of current listed on the rating plate.
Permissible voltage tolerance +/- 10%. Note the information in the
data sheet and in the operating instructions for the pilot valve.

Seal sets and membranes can be obtained as spare parts (see
assembly drawing ans tables alongside).

Seals sets

Drive Ø Order No. Order No.
[mm] PPS drive PA drive

40 011 465 --
50 011 477 011 426
63 011 488 011 440
80 011 492 011 448

100 012 127 012 125
125 011 494 011 464

Membranes

DN Order No. Order No. Order No.
[mm] EPDM FKM PTFE
8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

ELECTRICAL CONNECTION OF THE PILOT VALVES

SETS OF SPARE PARTS
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Spare parts drawing
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Darstellungsmittel

ACHTUNG! kennzeichnet Hinweise, bei deren Nichtbeach-
tung Ihre Gesundheit oder die Funktionsfähigkeit
des Gerätes gefährdet ist

Bitte beachten Sie die Hinweise dieser Betriebsanleitung sowie
die Einsatzbedingungen und zulässigen Daten, die in den Daten-
blättern des Gerätes  spezifiziert sind, damit es einwandfrei funk-
tioniert und lange einsatzfähig bleibt:

• Halten Sie sich bei der Einsatzplanung und dem Betrieb des

Gerätes an die allgemeinen Regeln der Technik!

• Installation und Wartungsarbeiten dürfen nur durch Fach-

personal und mit geeignetem Werkzeug erfolgen!

• Beachten Sie die geltenden Unfallverhütungs- und Sicherheits-

bestimmungen während des Betriebes und der Wartung des

Gerätes!

• Schalten Sie vor Eingriffen in das System in jedem Fall die

Spannung ab!

• Beachten Sie, dass in Systemen, die unter Druck stehen,

Leitungen und Ventile nicht gelöst werden dürfen!

• Treffen Sie geeignete Maßnahmen, um unbeabsichtigtes

Betätigen oder unzulässige Beeinträchtigung auszuschließen!

• Bei Nichtbeachtung dieser Hinweise und unzulässigen Eingrif-

fen in das Gerät entfällt jegliche Haftung unsererseits, ebenso

erlischt die Garantie auf Geräte und  Zubehörteile!

Sicherheitshinweise

HINWEIS kennzeichnet wichtige Zusatzinformationen, Tipps
und Empfehlungen

In dieser Betriebsanleitung werden folgende Darstellungsmittel
verwendet:
markiert einen Arbeitsschritt, den Sie ausführen müssen

ALLGEMEINE HINWEISE
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Lieferumfang

Überzeugen Sie sich unmittelbar nach Erhalt der Sendung, dass
der Inhalt nicht beschädigt ist und mit dem auf dem beigelegten
Packzettel angegebenen Lieferumfang übereinstimmt.

Bei Unstimmigkeiten wenden Sie sich bitte umgehend an Ihre
Bürkert-Niederlassung oder an unseren Kundenservice:

Bürkert Steuer- und Regelungstechnik
Service-Abteilung

Chr.-Bürkert-Str. 13-17
D-76453 Ingelfingen
Tel.: (07940) 10-111
Fax: (07940) 10-448

E-Mail: info@de.buerkert.com

Garantiebestimmungen

Diese Druckschrift enthält keine Garantiezusagen. Wir verweisen
hierzu auf unsere allgemeinen Verkaufs- und Geschäftsbedingun-
gen. Voraussetzung für die Garantie ist der bestimmungsgemäße
Gebrauch des Gerätes unter Beachtung der spezifizierten Ein-
satzbedingungen.

ACHTUNG!
Die Gewährleistung erstreckt sich nur auf die
Fehlerfreiheit des  Ventils Typ 2030, 2031 oder
2031 K.  Es wird jedoch keine Haftung übernom-
men für Folgeschäden jeglicher Art, die durch
Ausfall oder Fehlfunktion des Gerätes entstehen
könnten.
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Steuerfunktionen (SF)

2/2-Wege-Kolbenventil, fremdgesteuert, Betätigung mit
Pilotventil, Ventilinsel o. a.
A  in Ruhestellung durch Federkraft  geschlossen
B  in Ruhestellung durch Federkraft geöffnet
I  doppelwirkender Antrieb ohne Feder

Verschmutzte und aggressive Medien, die die Gehäuse- und
Dichtwerkstoffe (verschiedene Kunststoffe, Edelstahl) nicht an-
greifen. Die Typen 2031 und 2031K sind auch für hochreine, steri-
le oder Medien höherer Viskosität einsetzbar.

Zulässige Betriebsdrücke und Medientemperaturen siehe Typen-
schilder, Datenblätter sowie nachstehende Tabellen und Diagramme.

Medien

Steuermedien: Neutrale Gase und Luft
Steuerdrücke: SFA siehe Tabelle

SFB und SFI siehe Diagramme

HINWEIS Beachten Sie die Angaben auf dem Typenschild!

TECHNISCHE DATEN
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Antrieb Antriebs-∅ Temperatur
PA 40 - 125 mm  -10 bis +60 °C

PPS 40 - 80 mm  +5 bis +140 °C

 +5 bis +90 °C

(kurzzeitig bis +140 °C)

PPS 100 u. 125 mm

Zulässige Umgebungstemperaturen für Antriebe

Zulässige Medientemperaturen für Gehäuse

Gehäusewerkstoff Temperatur
VA/VS  -10 bis +140 °C

PVC (sh. PT-Diagramm)  -10 bis +60 °C

PVDF (sh. PT-Diagramm)  -10 bis +120 °C

PP (sh. PT-Diagramm)  -10 bis +80 °C

Zulässige Medientemperatur für Membranen

Membran Temperatur Bemerkung
EPDM  -10 bis +130 °C Dampfsterilis. bis +150 °C

trocken bis + 150 °C

sonst nur kurz bis 150 °C

PTFE  -10 bis +130 °C Dampfsterilis. bis +150 °C

FKM  -5 bis +130 °C

PT-Diagramm für Kunststoffgehäuse

Zulässiger Betriebsdruck in
Abhängigkeit von der Medien-
temperatur
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Betriebsdrücke für Gehäuse aus Kunststoff

Betriebsdrücke für Gehäuse aus Kunststoff, VA-Schmiedestahl
und VA-Rohrumformungsgehäuse mit Muffe, DIN-Vorschweiß
flansch und Schweißanschluss nach ISO 4200

Betriebsdrücke für VA-Rohrumformgehäuse

Betriebsdrücke für VA-Rohrumformgehäuse mit Schweißstutzen
nach DIN 11850 Reihe 2, mit OD-Schweißenden, mit ANSI- und
JIS-Vorschweißflansch

DN Antriebs-
größe Ø

EPDM PTFE EPDM PTFE
[mm] [mm] FKM FKM

10 40 10 10 10 9
15 50 9 9 7 7

63 10 10 10 10
20 50 9 9 7 7

63 10 10 10 10
25 63 10 8 7 5

80 10 10 10 9
32 80 10 8 7,5 6
40 100 10 8 8 6
50 100 8 8 6,5 6,5

125 10 10 10 8,5

max. dichtgehaltener Druck [bar]
    einseitig         anstehend          beidseitig

DN Antriebs- max. dichtgehaltener Druck [bar]

[mm] größe Ø     einseitig              anstehend        beidseitig

[mm] EPDM
FKM

PTFE EPDM
FKM

PTFE

8 40 10 10 10 9

15 50 8,5 5 7 3,5

63 10 10 10 9

20 63 10 5 8 5

80 10 10 10 10

25 63 3 - 2 -

80 10 7,5 8,5 5,5

32 100 10 8 9 6

40 100 6,5 6 5 5

125 10 10 10 9

50 100 4,5 2,5 3,5 2

125 8 7 7 6

65 125 7 - 5,5 -
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Alle Kunststoffgehäuse sowie Edelstahlgehäuse mit Muffen, mit DIN-
Vorschweißflansch und mit Schweißenden nach ISO 4200
Steuerfunktionen B und I (SFB und SFI)

SFB   Elastomer-Membran

SFB PTFE-Elastomer-Membran
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SFI Elastomer-Membran

SFI PTFE-Elastomer-Membran

ACHTUNG!
Zur Schonung der Membranen den Steuerdruck
nicht höher als erforderlich wählen!
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Edelstahlgehäuse mit Schweißenden nach DIN 11850 Reihe 2 sowie
mit OD-Schweißenden, mit ANSI- und JIS-Vorschweißflansch
Steuerfunktionen B und I (SFB und SFI)

SFB Elastomer-Membran

SFB PTFE-Elastomer-Membran
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SFI Elastomer-Membran

SFI PTFE-Elastomer-Membran

ACHTUNG!
Zur Schonung der Membranen den Steuerdruck
nicht höher als erforderlich wählen!
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Zulässige Steuerdrücke (siehe Typschildangaben)

Antriebs-Ø Antriebs- min. Pst max. Pst
[mm] werkstoff [bar] [bar]

40 –100 mm PA 2 10
125 mm PA 2 7

40 –125 mm PPS 2 7

Steuerdrücke bei Steuerfunktion A, für Gehäuse  aus Kunststoff,
VA-Schmiedestahl und VA-Rohrumformgehäuse mit Muffe, DIN-
Vorschweißflansch und Schweißstutzen nach ISO 4 200 (P

M
 =

Mediendruck)

DN Antriebs-
größe Ø PM = 0 PM = max.

[mm] [mm] [bar] [bar]
8 40 5 4

15 50 5 3,5
63 5 4

20 63 5,5 4
80 5 4

25 63 5 4,5
80 5,5 4,5

32 100 5,5 4
40 100 5,5 4

125 5,5 4
50 100 5,5 3,5

125 5,5 3
65 125 5,5 4,5

min. Steuerdruck bei
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Steuerdrücke bei Steuerfunktion A, für VA-Rohrumformgehäuse mit
Schweißstutzen nach DIN 11850 Reihe 2, mit OD-Schweißenden,
mit ANSI- und JIS-Vorschweißflansch (P

M
 = Mediendruck)

DN Antriebs-
größe Ø PM = 0 PM = max.

[mm] [mm] [bar] [bar]
10 40 5 4
15 50 5 3,5

63 5 4
20 50 5 3,5

63 5 4
25 63 5 4

80 5,5 4
32 80 5,5 4,5
40 100 5,5 4
50 100 5,5 4

125 5,5 4

min. Steuerdruck bei

Bei Ausführungen mit reduzierter Federkraft (d.h.
mit geringeren Steuerdrücken) bitte Beratung  an-
fordern.

HINWEIS
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Beim Einbau unbedingt die geltenden Sicherheitsvorschriften
beachten. Vor Einbau Rohrleitungen von Verunreinigungen säu-
bern. Bei Muffenanschlüssen geeignetes Dichtmaterial verwen-
den (empfohlen wird PTFE-Band). Einbaulage beliebig, vorzugs-
weise Antrieb nach oben. Für Selbstentleerung 15 bis  30° zur
Waagerechten gekippt und 3 bis 5° zur Rohrachse geneigt (siehe
Zeichnung).

α = 15 BIS 30°
zusätzliche Neigung zur
Rohrachse von 3 bis 5°

• Auf fluchtende Rohrleitungen achten.
• Kunststoffgehäuse an den auf der Unterseite dafür vorgesehe-

nen Gewindebuchsen befestigen.
• Bei VA/VS-Schweißgehäusen Antrieb vor dem Verschweißen

des Gehäuses abnehmen.

Gehäusemontage bei Antrieb mit SFA

Antrieb mit Steuerdruck beaufschlagen und die Gehäuse-
schrauben über Kreuz leicht anziehen, bis Membran zwischen
Gehäuse und Antrieb anliegt.

Ventil zwei Mal schalten und ohne  Steuerdruck die Gehäuse-
schrauben bis zum zulässigen Anzugsmoment anziehen (siehe
Tabelle).

EINBAU

MONTAGE
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Gehäusemontage bei Antrieb mit SFB oder SFI

Gehäuseschrauben  ohne Druckbeaufschlagung des Antriebes
leicht anziehen.  Ventil zwei Mal schalten und die Gehäuse-
schrauben unter Steuerdruck bis zum zulässigen Anzugsmoment
anziehen (Tabelle).

Anschluß Steuermedium nach Steuerfunktion

SFA – an unterer Steuerluftbuchse G 1/4
SFB – an oberer  Steuerluftbuchse G 1/4
SFI – an beiden Steuerluftbuchsen G 1/4

Vorsteuerventile  (Typen 6012P und 6014P) am jeweiligen
Steuerluftanschluß mit integrierter Hohlschraube befestigen und
Steuerluft auf Ventilanschluß P schalten.

Anzugsmomente für Gehäuseschrauben bei Montage auf Kunst-
stoff-  und VA-Schmiedegehäuse.

DN
[mm] EPDM/FKM PTFE
8/10 2 2,5
15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
60 15 20

Anzugsmoment [Nm] bei 
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Anzugsmoment der Gehäuseschrauben bei Montage der VA-
Rohrumformgehäuse.

DN
EPDM/
FKM

0,80 2,5 3,5
15 3,5 4
20 4 6
25 5 8
32 8 10
40 11 15
50 18 23

[mm] PTFE
Anzugsmoment [Nm] bei

Bei längerer Einlagerung der Ventile müssen die Ge-
häuseschrauben gelockert werden, da es sonst zu bleibenden
Verformungen der Membran kommen kann.

• Vor dem Ausbau oder Öffnen des Gerätes unbedingt die

Medienzufuhr unterbrechen und den Druck im Leitungssystem

abbauen.

• Membran nach max. 100.000 Schaltspielen auf Verschleiß

prüfen.

ACHTUNG!
Schlammartige und abrasive Medien erfordern
entsprechend kürzere Kontrollintervalle!

LAGERUNG

INSTANDSETZUNG/WARTUNG
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Spannung und Stromart lt. Typschild beachten; zulässige
Spannungstoleranz ±10 %. Bitte weitere Angaben im Datenblatt
und der Betriebsanleitung für das Pilotventil beachten.

Als Ersatzteile können Dichtungssätze und die Membranen
bezogen werden (siehe nebenstehende Explosionszeichnung
und Tabellen).

Dichtungssätze

Antriebs-Ø Bestell-Nr. Bestell-Nr.
[mm] PPS-Antrieb PA-Antrieb

40 011 465 --
50 011 477 011 426
63 011 488 011 440
80 011 492 011 448

100 012 127 012 125
125 011 494 011 464

Membranen

DN Bestell-Nr. Bestell-Nr. Bestell-Nr.
[mm] EPDM FKM PTFE
8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

ELEKTRISCHER ANSCHLUSS PILOTVENTILE

ERSATZTEILSÄTZE
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Ersatzteilzeichnung

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 658 of 879



36  -  2030/2031/2031K

d
eu

ts
ch

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 659 of 879



2030/2031/2031K  -  37

fr
an

ça
is

Contenu
INDICATIONS GÉNÉRALES ..................................................... 38

CARACTÉRISTIQUES TECHNIQUES ...................................... 40

Fonctions de commande (FC) .......................................... 40
Fluides .............................................................................. 40

POSE ......................................................................................... 49

MONTAGE ................................................................................. 49

Montage du boîtier en cas de commande avec FCA........ 49
Montage du boîtier en cas de commande avec
FCB ou FCI ....................................................................... 50
Raccordement du fluide de commande selon la
fonction  de commande .................................................... 50

STOCKAGE ............................................................................... 51

ENTRETIEN/MAINTENANCE.................................................... 51

RACCORDEMENT ÉLECTRIQUE DE LA VANNE PILOTE ..... 52

PIÈCES DE RECHANGE........................................................... 52

Dessin de pièces de rechange ......................................... 53

Type 2030/2031/2031 K

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 660 of 879



38  -  2030/2031/2031K

fr
an

ça
is

Symboles de représentation

Les symboles de représentation suivants sont utilisés dans cette
notice de service:
marque une étape de travail devant être exécutée

ATTENTION!
caractérise des instructions dont l’inobser-
vation entraîne des risques pour votre santé ou
met en cause la fonctionnalité de l’appareil

REMARQUE caractérise des informations supplémentaires
importantes, des conseils et des recommandations

Veuillez tenir compte des consignes de cette notice de service de
même que des conditions d’emploi et données admissibles
spécifiées dans le fiche technique de la soupape afin que l’appareil
fonctionne parfaitement et reste longtemps opérationnel:
• S’en tenir aux règles techniques généralement reconnues lors

du projet de mise en œuvre et du service de l’appareil!
• L’installation et les interventions nécessitées par la

maintenance ne doivent être effectuées que par un personnel
qualifié équipé des outils adéquats!

• Respecter les dispositions en vigueur de prévention des
accidents et de sécurité pour appareils pendant le service, la
maintenance de l’appareil!

• Tenir compte que dans les systèmes sous pression, les
conduites et soupapes ne doivent pas être desserrées

• Prendre les mesures qui s’imposent pour éviter un
actionnement par inadvertance de l’appareil ou une mise en
cause inadmissible de son fonctionnement!

• Assurer un redémarrage défini et contrôlé du processus après
une panne de l’alimentation électrique ou pneumatique!

• En cas d’inobservation de ces consignes et d’interventions
non autorisées dans l’appareil, nous déclinons toute
responsabilité de même qu’elles entraînent l’annulation de la
garantie sur l’appareil et les pièces accessoires!

Consignes de sécurité

INDICATIONS GÉNÉRALES
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Fourniture

Contrôler dès réception de l’envoi que le contenu n’a subi aucun
dommage et qu’il correspond bien à la fourniture figurant sur le
bordereau d’envoi.

En cas de non concordance, s’adresser immédiatement à votre
succursale Bürkert ou à notre service après vente:

Bürkert Steuer- und Regelungstechnik
Chr.-Bürkert-Str. 13-17

Service-Abteilung
D-76453 Ingelfingen
Tel.: (07940) 10-111
Fax: (07940) 10-448

E-Mail: info@de.buerkert.com

Clauses de garantie

Ce document ne constitue aucun assentiment de garantie. Nous
vous renvoyons à cet effet à nos conditions générales de vente
et commerciales. La condition préalable au consentement de la
garantie est l’utilisation conforme de l’appareil à l’usage auquel il
est destiné, compte tenu de l’observation des conditions
d’emploi spécifiées.

ATTENTION!
Les prestations de garantie ne s’étendent
qu’à l’absence de défaut de la soupape type
2030, 2031, 2031K à mécanisme pneu-
matique. Nous déclinons, par contre, toute
responsabilité pour des dégâts consécutifs de
toute nature susceptibles de survenir par
suite de défaillance ou défaut de fonctionne-
ment de l’appareil.
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CARACTÉRISTIQUES TECHNIQUES

Fonctions de commande (FC)

Vanne commandée par piston à 2/2 voies, à pilotage exter-
ne, commandée par vanne pilote, îlot de vannes, etc.
A  fermée en position de repos sous l'effet du ressort
B  ouverte en position de repos sous l'effet du ressort
I  commande à double effet sans ressort

Fluides encrassés et corrosifs n'attaquant pas les matériaux du
boîtier ou des joints (différentes matières plastiques, axier
inoxydable). Les types 2031 et 2031K sont également utilisables
pour les fluides de haute pureté, stériles ou de viscosité élevée.

Pressions de service admissibles et températures du fluide: voir
la plaque signalétique, les fiches techniques ainsi que les
tableaux et diagrammes ci-après.

Fluides

Fluides de commande: gaz neutres et air comprimé
Pressions de commande: FCA voir les tableux

FCB et FCI: voir les diagrammes

Observer les indivations sur la plaquette
signalétique!

REMARQUE

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 663 of 879



2030/2031/2031K  -  41

fr
an

ça
is

Commande Commande ∅ Température
PA 40 - 125 mm  -10 à +60 °C

PPS 40 - 80 mm  +5 à +140 °C

 +5 à +90 °C

(à court terme jusqu'à +140 °C)

PPS 100 et 125 mm

Températures ambiantes admissibles pour commandes

Températures de fluide admissibles pur boîtiers

Matériau du boitier Température
VA/VS  -10 à +140 °C

PVDC (see PT diagrams)  -10 à +60 °C

PVDF (see PT diagrams)  -10 à +120 °C

PP (see PT diagrams)  -10 à +80 °C

Températures de fluide admissibles pour membranes

Membrane Température Remarque
EPDM  -10 à +130 °C Vapeur stérilisée jusqu'a à 150 °C

sec jusqu'à   + 150 °C

sinon brièvement jusqu'à +150 °C

PTFE  -10 à +130 °C Valeur stérilisée jusqu'à +150 °C

FKM  -5 à +130 °C

Diagramme PT pour boîtiers en matière plastique

Pression de service
admissible en fonction de la
température du fluide

Température [°C]

P
re

ss
io

n 
de

 s
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ce

 [
ba

r]
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Pression de service

Pressions de service pour boîtier en matiére plastique, acier
forgé VA et boîter tubulaire VA avec manchons, brides à souder
DIN et raccordement soudé selon ISO 4200.

DN Dimension
commande 

Ø
EPDM PTFE EPDM PTFE

[mm] [mm] FKM FKM
8 40 10 10 10 9

15 50 8,5 5 7 3,5
63 10 10 10 9

20 63 10 5 8 5
80 10 10 10 10

25 63 3 -- 2 --
80 10 7,5 8,5 5,5

32 100 10 8 9 6
40 100 6,5 6 5 5

125 10 10 10 9
50 100 4,5 2,5 3,5 2

125 8 7 7 6
65 125 7 -- 5,5 --

Pression max. d'étanchéité [bar]
            d'un côté                  des deux côtés

Pressions de service

Pressions de service pour boîtier tubulaire VA avec tubulures
soudées selon DIN 11850 série 2, bords à souder OD, avec
brides à souder ANSI et JIS

DN Dimension
commande 

Ø
EPDM PTFE EPDM PTFE

[mm] [mm] FKM FKM
10 40 10 10 10 9
15 50 9 9 7 7

63 10 10 10 10
20 50 9 9 7 7

63 10 10 10 10
25 63 10 8 7 5

80 10 10 10 9
32 80 10 8 7,5 6
40 100 10 8 8 6
50 100 8 8 6,5 6,5

125 10 10 10 8,5

Pression max. d'étanchéité  [bar]
    d'un côté              des deux côtés
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Tous boîtiers en matière plastique et boîtiers en acier inoxydable avec
manchons, avec brides à souder DIN et avec bords à souder selon ISO
4200

Fonctions de commande B et I (FCB et FCI)

FCB   Membrane Elastomer

FCB Membrane PTFE-Elastomer
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FCI Membrane Elastomer

FCI Membrane PTFE-Elastomer

ATTENTION! Afin de protéger les membranes, ne pas
sélectionner une pression de commande
supérieure à celle nécessaire!
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Boîtier en acier inoxydable avec bords à souder selon DIN 11850 série
2 et avec bords à souder OD, avec brides à souder ANSI et JIS

Fonctions de commande B et I (FCB et FCI)

FCB Membrane Elastomer

FCB Membrane PTFE-Elastomer
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FCI Membrane Elastomer

FCI Membrane PTFE-Elastomer

ATTENTION! Afin de protéger les membranes, ne pas
sélectionner une pression de commande
supérieure à celle nécessaire!

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 669 of 879



2030/2031/2031K  -  47

fr
an

ça
is

Pressions de commande admissibles (voir indications sur
plaquette signalétique)

 Ø commande Matériau de Pst min. Pst max.
[mm] commande [bar] [bar]

40 –100 mm PA 2 10
125 mm PA 2 7

40 –125 mm PPS 2 7

Pressions de commande pour fonction de commande A, boîtier
en matière plastique, acier forgé VA et boîtier tubulaire VA avec
manchons, brides à souder DIN et tubulures à souder selon DIN
4200 (P

M
= pression du fluide)

DN commande
 Ø  Ø PM = 0 PM = max.

[mm] [mm] [bar] [bar]
8 40 5 4

15 50 5 3,5
63 5 4

20 63 5,5 4
80 5 4

25 63 5 4,5
80 5,5 4,5

32 100 5,5 4
40 100 5,5 4

125 5,5 4
50 100 5,5 3,5

125 5,5 3
65 125 5,5 4,5

Pression min. de commande
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Pressions de commande pour fonction de commande A, boîtier
tubulaire VA avec tubulures à souder selon DIN 11850 série 2,
avex bords à souder OD, avec brides à souder ANSI et JIS (P

M 
-

pression du fluide)

DN commande
Ø Ø PM = 0 PM = max.

[mm] [mm] [bar] [bar]
10 40 5 4
15 50 5 3,5

63 5 4
20 50 5 3,5

63 5 4
25 63 5 4

80 5,5 4
32 80 5,5 4,5
40 100 5,5 4
50 100 5,5 4

125 5,5 4

Pression min. de commande

REMARQUE En cas d'exécution à force de ressort réduite
(soit pour faibles pressions de commande),
demander conseil.
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Lors de la pose, observer impérativement les prescriptions de
sécurité applicables. Avant la pose, nettover la tuyauterie de toute
impureté. En cas de raccordement par manchons, utiliser des
matériaux de joints adéquats (le ruban PTFE est préconisé). Po-
sition de pose indifférente, de préférence avec la commande en
haut. Pour autovidange, pivoter de 15 à 30° par rapport à
l'horizontale, et incliner de 3 à 5° par rapport à l'axe du tuyau (voir
de dessin).

α = 15 to 30°
plus inclinaison par rapport
à l'axe du tuyau de 3 à 5°

• S'assurer que les tuyauteries sont alignées.
• Fixer le boîtier plastique par le manchon fileté prévu à cet effet

sur la partie inférieure.
• Sur les boîtiers à souder VA/VS, retirer la commande avant de

procéder au soudage du boîtier.

Montage du boîtier en cas de commande avec FCA

Appliquer la pression à la commande et serrer légèrement les vis
du boîtier en croix jusqu'à ce que la membrane se place entre la
commande et le boîtier.

Manoeuvrer la vanne deux fois, et sans pression de commande,
serrer les vis du boitier jusqu'à atteindre le couple de serrage
prescrit (voir le tableau).

POSE

MONTAGE

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 672 of 879



50  -  2030/2031/2031K

fr
an

ça
is

Montage du boîtier en cas de commande avec FCB ou FCI

Serrer légèrement les vis sans appliquer de pression à la
commande. Manoeuvrer la vanne deux fois, et sous pression de
commande, serrer les vis du boîtier jusqu'à atteindre le couple de
serrage prescrit (voir le tableau).

Raccordement du fluide de commande selon la fonction de
commande

FCA – à la douille d'air de commande inférieure G 1/4
FCB – à la douille d'air de commande supérieure G 1/4
FCI – aux deux douilles d'air de commande G 1/4

Fixer les vannes pilotes (types 6012P et 6014P) aux raccords
d'air de commande correspondants avec la vis creuse intégrée,
et brancher l'air de commande au raccord P.

Couples de serrage des vis de boîtier pour le montage du boîtier
en matière plastique et en acier forgé VA.

DN
[mm] EPDM/FKM PTFE
8/10 2 2,5
15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
60 15 20

Couple de serrage [Nm] avec membrane en
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Couples de serrage des vis de boîtier pour le montage du boîtier
tubulaire VA.

DN
EPDM/
FKM

8/10 2,5 3,5
15 3,5 4
20 4 6
25 5 8
32 8 10
40 11 15
50 18 23

Couple de serrage [Nm] avec
[mm] PTFE

En cas de stockage de durée prolongée des vannes, leurs vis de
boîtier doivent être desserrées, car il pourrait sinon en résulter
des déformations permanentes des membranes.

STOCKAGE

ENTRETIEN/MAINTENANCE

• Avant la dépose ou l'ouverture de l'appareil, couper
impérativement l'arrivée du fluide et décharger la pression
accumulée dans la tuyauterie.

• Contrôler l'usure de la membrane aprés au max. 100.000
cycles de commande.

ATTENTION!
Avec des fluides boueux ou abrasifs,
raccourcir les intervalles de contrôle.
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Observer la tension et la nature du courant comme indiqué sur la
plaquette signalétique; fluctuations de tension admissibles ±
10%.  Informations complémentaires: consulter la plaquette
signalétique et la notice d'utilisation de la vanne pilote.

Comme pièces de rechange, on peut obtenir les jeux de joints et
des membranes (voir dessin en éclaté ci-joints et les tableaux)

Jeu de joints

Ø commande No de commande No de commande
[mm] Commande PPS Commande PA

40 011 465 --
50 011 477 011 426
63 011 488 011 440
80 011 492 011 448

100 012 127 012 125
125 011 494 011 464

Membrane

DN No de commande No de commande No de commande

[mm] EPDM FKM PTFE
8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

RACCORDEMENT ÉLECTRIQUE DE LA VANNE PILOTE

PIÈCES DE RECHANGE
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Dessin de pièces de rechnage
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Addresses of BC offices/Adressliste BC Länder Europe/Europa

BC-A Austria, Österreich
Bürkert-Contromatic G.m.b.H.
Diefenbachgasse 1-3
A-1150 Wien
Phone: Int.(+43 1)894 13 33, Nat.(01)894 13 33
Fax: Int.(+43 1)894 13 00, Nat.(01)894 13 00
E-mail: info@buerkert.at

BC-B Belgium, Belgien
Bürkert Contromatic NV/SA
Bijkhoevelaan 3
B-2110 Wijnegem
Phone: Int.(+32 3)325 89 00, Nat.(03)325 89 00
Fax: Int.(+32 3)325 61 61, Nat.(03)325 61 61
E-mail: sales.be@burkert.com

BC-CZ Czech Rep., Tschech. Rep.
Bürkert-Contromatic G.m.b.H. organizacni slozka
Krenova 35
CZ-602 00 Brno
Phone: Int.(+420 543)25 25 05,Nat.(543)25 25 05
Fax: Int.(+420 543)25 25 06,Nat.(543)25 25 06
E-mail: obchod@buerkert.cz

BC-DK Denmark, Dänemark
Bürkert-Contromatic A/S
Hørkær 24
DK-2730 Herlev
Phone: Int.(+45 44)50 75 00, Nat.44-50 75 00
Fax: Int.(+45 44)50 75 75, Nat.44-50 75 75
E-mail: info.dk@burkert.com

BC-EST Estonia, Estland
Bürkert Oy Eesti
Laki 11 E
EE-12915 Tallin
Phone: Int.(+3 72)6440 698, Nat.(372)6440 698
Fax: Int.(+3 72)6313 759, Nat.(372)6313 759
E-mail: info@burkert.ee

BC-SF Finland, Finnland
Bürkert Oy
Atomitie 5
FI-00370 Helsinki
Phone: Int.(+358 9)549 706 00,Nat.(09)549 70600
Fax: Int.(+358 9)503 12 75,Nat.(09)503 1275
E-mail: sales.fi@burkert.com

BC-F France, Frankreich
Burkert Contromatic SARL
Rue du Giessen
FR-67220 Triembach au Val
Phone: Int.(+33 388)58 91 11,Nat.(0388)58 91 11
Fax: Int.(+33 388)57 20 08,Nat.(0388)57 20 08
E-mail: burkert.france@buerkert.com

BC-I Italy, Italien
Burkert Contromatic Italiana S.p.A.
Centro Direzionale „Colombirolo“
Via Roma, 74
IT-20060 Cassina De’ Pecchi (Mi)
Phone: Int.(+39 02)959 071,Nat.(02)959 071
Fax: Int.(+39 02)959 07251,Nat.(02)959 07 251
E-mail: info@buerkert.it

BC-NL Netherlands, Niederlande
Bürkert Contromatic BV
Computerweg 9
NL-3542 DP Utrecht
Phone: Int.(+31 346)58 10 10,Nat.(0346)58 10 10
Fax: Int.(+31 346)56 37 17,Nat.(0346)56 37 17
E-mail: info@burkert.nl

BC-P Portugal, Portugal
Phone: Int.(+35121)21 28 490, Nat.(21)21 28 490
Fax: Int.(+35121)21 28 491, Nat.(21)21 28 491
E-mail: portugal@burkert.com

BC-PL Poland, Polen
Burkert-Contromatic GmbH
Oddzial w Polsce
Bernardynska street 14 a
PL-02-904 Warszawa
Phone: Int.(+48 22)840 60 10,Nat.(022)840 60 10
Fax: Int.(+48 22)840 60 11,Nat.(022)840 60 11
E-mail: buerkert@buerkert.pl

BC-E Spain, Spanien
Bürkert Contromatic S.A.
Avda. Barcelona, 40
ES-08970 Sant Joan Despi, Barcelona
Phone: Int.(+34 93)477 79 80, Nat.(93)477 79 80
Fax: Int.(+34 93)477 79 81, Nat.(93)477 79 81
E-mail: spain@burkert.com

BC-S Sweden, Schweden
Bürkert-Contromatic AB
Skeppsbron 13 B
SE-211 20 Malmö
Phone: Int.(+46 40)664 51 00,Nat.(040)664 51 00
Fax: Int.(+46 40)664 51 01,Nat. (040)664 51 01
E-mail: info.se@burkert.com

BC-CH Switzerland, Schweiz
Bürkert-Contromatic AG Schweiz
Bösch 71
CH-6331 Hünenberg ZG
Phone: Int.(+41 41)785 66 66, Nat.(041)785 66 66
Fax: Int.(+41 41)785 66 33, Nat.(041)785 66 33
E-mail: info.ch@buerkert.com

BC-TR Turkey, Türkei
Burkert Contromatic Akiskan
Kontrol Sistemleri Ticaret A.S.
1203/8 Sok. No2-E
TR-Yenisehir, Izmir
Phone: Int.(+90 232)459 5395,Nat.(0232)459 5395
Fax: Int.(+90 232)459 7694,Nat.(0232)459 7694
E-mail: burkert@superonline.com

BC-UK United Kingdom,
Vereinigtes Königreich

Burkert Contromatic Limited
Brimscombe Port Business Park
Brimscombe, Stroud
Glos, GL5 2QF /UNITED KINGDOM
Phone: Int.(+44 1453)73 13 53,Nat.(01453)73 13 53
Fax: Int.(+44 1453)73 13 43,Nat.(01453)73 13 43
E-mail: sales.uk@burkert.comBC-N Norway, Norwegen

Bürkert-Contromatic A/S
Hvamstubben 17
NO-2013 Skjetten
Phone: Int.(+47 63)84 44 10,Nat.(63)84 44 10
Fax: Int.(+47 63)84 44 55,Nat.(63)84 44 55
E-mail: buerkert@online.no
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Addresses of BC offices/Adressliste BC Länder APAC

BC-AUS Australia, Australien
BURKERT CONTROMATIC AUSTRALIA PTY. LTD
2 Welder Road
Seven Hills, NSW 2147
AUSTRALIA
Phone: Int.(+61 2)1300 888 868,Nat.(02)1300 888 868
Fax: Int.(+61 2)1300 888 076,Nat.(02)1300 888 076
E-mail: sales.au@burkert.com

Victoria
BURKERT CONTROMATIC AUSTRALIA PTY. LTD
Unit 11/26-30 Howleys Road
Notting Hill Victoria 2168
Phone: Int.(+61 3)85459700, Nat. (02)85459700
Fax: Int.(+61 3)95626599, Nat. (03)95626599

Queensland
BURKERT CONTROMATIC AUSTRALIA PTY. LTD
Unit 4/43 Sandgate Road
Albion Queensland 4010
Phone: Int. (+61 7)33269600, Nat. (07)33269600
Fax: Int. (+61 7)32628801, Nat. (07)32628801

Western Australia
BURKERT CONTROMATIC AUSTRALIA PTY. LTD
104 Westpoint, 396 Scarborough Beach Road
Osborn Park Western Australia 6017
Phone: Int: (+61 8)94443980, Nat. (08)94443980
Fax. Int: (+61 8)94449353, Nat. (08)94449353

BC-CN China, China
Burkert Contromatic (Shanghai), Co., Ltd.
Room J1, 3rd floor
207 Tai Gu Road
Wai Gao Qiao Free Trade Zone
Shanghai 200131
P. R. CHINA
Phone: Int.(+86 21)5868 21 19, Nat. (21)5868 21 19
Fax: Int.(+86 21)5868 21 20, Nat. (21)5868 21 20
E-mail: info.chn@burkert.com

Beijing
Burkert Contromatic (Shanghai), Co., Ltd.
Room 808, Jingtai Building
No. 24, Jian Guo Men Wai Da Jie
Beijing P. R. China, 100022
Phone: Int. (+8610)65156508, Nat.(10)65156508
Fax: Int. (+8610)65156507, Nat.(10)65156507

Chengdu
Burkert Contromatic (Shanghai), Co., Ltd.
Room 603-604, Fuji Building
26 Dongfeng Road, Shudu Dadao
Chengdu P. R. China, 610061
Phone: Int.(+8628)84439064, Nat. (28)84439064
Fax. Int.(+8628)84451341, Nat. (28)84451341

Guangzhou
Burkert Contromatic (Shanghai), Co., Ltd.
Room 1502, Tower 4, Dong Jun Plaza
828 - 836 Dong Feng Road East
Guangzhou P. R. China, 510080
Phone: Int.(+8620)87698379, Nat.(20)87698379
Fax: Int.(+8620)87671131, Nat.(20)87671131

Shanghai
Burkert Contromatic (Shanghai), Co., Ltd.
Room 27 E, Shanghai Industry Building
No. 18 Caoxi Bai Road
Shanghai P. R. China, 200030
Phone: Int.(+8621)64865110, Nat. (21)64865110
Fax: Int.(+8621)64874815, Nat. (21)64874815

Suzhou
Burkert Contromatic (Shanghai), Co., Ltd.
Room 5, #06-06
Block A, No. 5 Xinghan Street
SIP Suzhou P. R. China, 215021
Phone:Int.(+86512)67611916, Nat. (512)67611916
Fax: Int.(+86512)67611120, Nat. (512)67611120

BC-HKG (China) Hong Kong, Hongkong
Burkert Contromatic (China/HK) Ltd.
Unit 708 Prosperity Centre,
77 - 81, Container Port Road
Kwai Chung, N.T., HONG KONG
Phone: Int.(+852)248 012 02,Nat. 248 012 02
Fax: Int.(+852)241 819 45,Nat. 241 819 45
E-mail: info.hkg@burkert.com

BC-IND India, Indien
Burkert Contromatic PVT Ltd.
Apex Towers
1st Floor, No. 54 II Main Rd
RA Puram
Chennai 600 028
INDIA
Phone: Int.(+91 044)52303456,Nat.(044)52303456
Fax: Int.(+91 044)52303232,Nat.(044)52303232
E-mail: sales.in@burkert.com

BC-J Japan, Japan
Burkert Ltd.
1-8-5 Asagaya Minami
Suginami-ku
Tokyo 166-0004
JAPAN
Phone: Int.(+81 3)5305 3610,Nat.(03)5305 3610
Fax: Int.(+81 3)5305 3611,Nat.(03)5305 3611
E-mail: info.jpn@burkert.com

BC-KOR Korea, Korea
Burkert Contromatic Korea Co., Ltd.
C-401, Micro Office Bldg. 554-2
Gasan-Dong, Keumcheon-Gu
Seoul 153-803
KOREA
Phone: Int.(+82 2)3462 55 92, Nat.(02)3462 55 92
Fax: Int.(+82 2)3462 55 94, Nat.(02)3462 55 94
E-mail: info.kor@burkert.com

BC-TT Malaysia, Malaysia
BURKERT CONTROMATIC SINGAPORE PTE Ltd.
2F-1, Tingkat Kenari 6
Sungai Ara
11960 Penang
MALAYSIA
Phone: Int.(+60 4)643 50 08, Nat.(04)643 50 08
Fax: Int.(+60 4)643 70 10, Nat.(02)643 70 10
E-mail: info.sin@burkert.com

BC-NZ New Zealand, Neuseeland
BURKERT CONTROMATIC NEW ZEALAND LIMITED
2A, Unit L, Edinburgh Street
Penrose, Auckland
NEW ZEALAND
Phone: Int.(+64 9)622 28 40,Nat.(09)622 28 40
Fax: Int.(+64 9)622 28 47,Nat.(09)622 28 47
E-mail: sales.nz@burkert.com
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Addresses of BC offices/Adressliste BC Länder NAFTA

BC-BRA Brazil, Brasilien
Bürkert-Contromatic Brasil Ltda.
Rua Américo Brasiliense, 2171 cj.1007
04715-005 São Paulo - SP
BRAZIL
Phone: Int.(+55 11)5182 0011, Nat.(011)5182 0011
Fax: Int.(+55 11)5182 8899, Nat.(011)5182 8899
E-mail: burkert@burkert.com.br

BC-CDN Canada, Kanada
Bürkert Contromatic Inc.
760 Pacific Road, Unit 3
Oakville, Ontario L6L 6M5
CANADA
Phone: Int.(+1 905)847 55 66,Nat.(905)847 55 66
Fax: Int.(+1 905)847 90 06,Nat.(905)847 90 06
E-mail: sales.ca@burkert.com

BC-SA South Africa, Südafrika
Bürkert Contromatic Pty. Ltd.
P.O. Box 26260
East Rand
1462
SOUTH AFRICA
Phone: Int.(+27 11)574 60 00, Nat.(011)574 60 00
Fax: Int.(+27 11)454 14 77, Nat.(011)454 14 77
E-mail: sales.za@burkert.com

Addresses of BC offices/Adressliste BC Länder AFRICA/AFRIKA

Addresses of BC offices/Adressliste BC Länder APAC

BC-RP Philippines, Philippinen
BURKERT CONTROMATIC PHILIPPINES, INC.
8467, West Service Road Km 14
South Superhighway, Sunvalley
Paranaque City, Metro Manila
PHILIPPINES
Phone: Int.(+63 2)776 43 84, Nat.(02)776 43 84
Fax: Int.(+63 2)776 43 82, Nat.(02)776 43 82
E-mail: info.rp@burkert.com

BC-SIN Singapore, Singapur
BURKERT CONTROMATIC SINGAPORE PTE. LTD.
51 Ubi Avenue 1, #03-14
Paya Ubi Industrial Park
Singapore 408933
SINGAPORE
Phone: Int.(+65)6844 2233,Nat.6844 2233
Fax: Int.(+65)6844 3532,Nat.6844 3532
E-mail: info.sin@burkert.com

BC-RC Taiwan, Taiwan
Burkert Contromatic Taiwan Ltd.
9 F, No. 32, Chenggong Road, Sec. 1,
Nangang District
Taipei
TAIWAN 115, R.O.C.
Phone: Int.(+886 2)2653 78 68,Nat.(02)2653 78 68
Fax: Int.(+886 2)2653 79 68,Nat.(02)2653 79 68
E-mail: info.rc@burkert.com

BC-USA USA, USA
BURKERT CONTROMATIC CORP.
2602 McGaw Avenue
Irvine, CA 92614
USA
Phone: Int.(+1 949)223 31 00,Nat.(949)223 31 00
Fax: Int.(+1949)223 31 98,Nat.(949)223 31 98
E-mail: marketing-usa@burkert.com
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Adressliste Bürkert Fluid Control Systems Deutschland

Headquarter and Service Center,
Stammsitz und Service-Center

Ingelfingen
Bürkert GmbH & Co. KG
Christian-Bürkert-Straße 13 - 17
DE-74653 Ingelfingen
Telefon: Int. (+497940)10-111, Nat. (07940)10-111
Fax: Int. (+497940)10-448, Nat. (07940)10-448
E-mail: info@de.buerkert.com

Distribution Center, Vertriebs-Center

Berlin
Bürkert GmbH & Co. KG
Paradiesstraße 206 b
DE-12526 Berlin
Telefon: Int. (+4930)6797170, Nat. (030)6797170
Fax: Int. (+4930)67971766, Nat. (030)67971766

Hannover
Bürkert GmbH & Co. KG
Rendsburger Straße 12
DE-30659 Hannover
Telefon:Int. (+49511)902760, Nat. (0511)902760
Fax:      Int. (+49511)9027666, Nat. (0511)9027666

Dortmund
Bürkert GmbH & Co. KG
Holzener Straße 70
DE-58708 Menden
Telefon:Int. (+492373)96810, Nat. (02373)96810
Fax:      Int. (+492373)968150, Nat. (02373)968150

Frankfurt
Bürkert GmbH & Co. KG
Am Flugplatz 27
DE-63329 Egelsbach
Telefon: Int. (+496103)94140, Nat. (06103)94140
Fax: Int. (+496103)941466, Nat. (06103)941466

Stuttgart
Bürkert GmbH & Co. KG
Karl-Benz-Straße 19
DE-70794 Filderstadt-Bernhausen
Telefon: Int. (+49711)451100, Nat. (0711)451100
Fax: Int. (+49711)4511066, Nat. (0711)4511066

München
Bürkert GmbH & Co. KG
Paul-Gerhardt-Allee 24
DE-81245 München
Telefon: Int. (+4989)8292280, Nat. (089)8292280
Fax: Int.  (+4989)82922850, Nat. (089)82922850

Service-Center, Dienstleistungs-Center

Dortmund
Bürkert GmbH & Co. KG
Holzener Straße 70
DE-58708 Menden
Telefon: Int. (+492373)968134, Nat. (02373)968134
Fax: Int. (+492373)968132, Nat. (02373)968132

Dresden
Bürkert GmbH & Co. KG
Christian-Bürkert-Straße 2
DE-01900 Großröhrsdorf
Telefon: Int. (+4935952)36-300, Nat. (035952)36-300
Fax: Int. (+4935952)36-551, Nat. (035952)36-551
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2/2-way Diaphragm Valve with 
plastic body, pneumatically operated, 
DN �5-�00  

Pilot controlled diaphragm valve with piston 
actuator and diaphragm seal.  
As standard, actuator from PA. 
The flow optimised and zero dead volume valve 
body makes high flow rates possible.

Type 6012/6014 P

Pilot valve

Type 8631

TopControl On/Off

Type 8640/8644

Valve block

Type 2030 can be combined with...

Type 3233

Manually-operated 
valve

Type 6519 NAMUR

Solenoid valve

•	Applications	with	aggressive	media		

•	Flow-optimised	body	with	zero	dead	volume

•	Self-draining	installation	possible

•	Removable	radial	true	union,	spigot		
	 and	flange	connections

Installation for self-draining

α = 15 up to 30° plus 3 up to 5° inclination 
to pipe axis

α

Technical data

Orifice DN	15-100

Body materials PVC-U,	PP,	PVDF

Actuator material PA	polyamide	(PPS	on	request)

Seal material EPDM,	PTFE/EPDM

Media Neutral	gases	and	liquids,	aggressive	or	abrasive	media

Viscosity Up	to	viscous

Media temperature See	charts	p.	2

Ambient temperature -10	to	+60°C	(PA)	
Actuator	size	≥175	mm:	-10	to	+50°C

Control medium Neutral	gases,	air

Port connections DN	15-50:	True	union	and	spigot	connections		
DN	65:	Loose	flanges	
DN	80-100:	Fixed	flanges

Installation As	required,	preferably	with	actuator	in	upright	position
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Media temperature	

          DN 15-50               DN 65-100

Materials

              Temperature [°C]  

O
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tin

g 
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 [b
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]

        Temperature [°C]  

Important for the material selection!
Note that the permissible operating pressure is dependent on the media temperature.

O
pe

ra
tin

g 
pr

es
su

re
 [b

ar
]

DN 65-100DN 15-50

Approvals

Suitable for foodstuffs

• The composition of the EPDM and PTFE/EPDM diaphragms corresponds to the Code of Federal Regulations, 
 published by the FDA (Food and Drug Administration, USA).

• The EPDM diaphragms correspond to the KTW Recommendation (Plastics in the Drinking Water Sector).  
 A Manufacturer‘s Declaration will be supplied on request. 

Pressure-temperature compatibility charts

PA polyamide 

Stainless steel 
1.4305

Stainless steel 
1.4308

EPDM or 
PTFE/EPDM

PVC-U

PA polyamide 
(PPS on request)

Stainless steel 
1.4305

Sinter metal guide

EPDM or 
PTFE/EPDM

PVC-U, PP or PVDF

2030 - ¯63 / DN15
21.06.2004 / NHe

Z:
\T

yp
\2

03
0\

BI
LD

ER
\Z

1-
20

30
-D

N1
00

-2
25

-P
V 2030 - ¯225 / DN100 21.06.2004 / NHe

Polysulfon (PSU)

PA polyamide 
(PPS on request)

Polysulfon (PSU)
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Body in PVC-U with true union or spigot connections 
DN 15-50
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Seal material EPDM

A 15 20 50 3.0 5.0 8.5 141	449 141	451

63 3.5 5.0 10 141	450 141	452

20 25 63 7.0 5.5 10 141	459 141	461

25 32 80 11.0 5.5 10 141	468 141	469

32 40 100 18.0 5.5 10 141	475 141	860

40 50 100 24.0 5.5 6.5 141	482 141	861

125 26.0 5.5 10 141	483 141	484

50 63 125 43.0 5.5 8 141	490 141	862

B 15 20 50 3.0
see	chart	1	
on	p.	5

10 141	497 141	499

20 25 63 7.0 10 141	507 141	509

25 32 80 11.0 10 141	516 141	518

32 40 100 18.0
see	chart	2	
on	p.	5

10 141	524 141	864

40 50 100 24.0 10 141	531 141	865

50 63 125 43.0 10 141	539 141	866

Seal material PTFE/EPDM

A 15 20 50 3.0 5.0 5 144	293 144	294

63 3.5 5.0 10 141	455 141	456

20 25 63 7.0 5.5 5 144	297 144	298

80 7.0 5.0 10 141	465 141	466

25 32 80 11.0 5.5 7.5 141	472 141	473

32 40 100 18.0 5.5 8 141	478 141	479

40 50 100 24.0 5.5 6.0 144	301 144	302

125 26.0 5.5 10 141	487 141	488

50 63 125 43.0 5.5 7 141	493 141	494

B 15 20 63 3.5
see	chart	3	
on	p.	5

10 141	503 141	504

20 25 80 7.0 10 141	514 141	515

25 32 80 11.0 10 141	521 141	522

32 40 100 18.0
see	chart	4	
on	p.	5

10 141	527 141	528

40 50 125 26.0 10 141	536 141	537

50 63 125 34.0 10 141	542 141	543

2/2-way,	NC	by	
spring	action

2/2-way,	NC	by	
spring	action

2/2-way,	NO	by	
spring	action

2/2-way,	NO	by	
spring	action

Ordering chart for diaphragm valves with piston actuator (other	versions	on	request)	

Materials 
Actuator: PPS 

Control function 
I Double-acting actuator

Further versions on requesti
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Ordering chart for diaphragm valves with piston actuator (other	versions	on	request)	 

Body in PP with true union or spigot connections 
DN 15-50
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A 15 20 50 3.0 5.0 8.5 154	768 141	447

63 3.5 5.0 10 154	769 141	448

20 25 63 7.0 5.5 10 154	782 141	859

25 32 80 11.0 5.5 10 154	786 141	467

32 40 100 18.0 5.5 10 154	788 141	474

40 50 100 24.0 5.5 6.5 154	790 141	480

125 26.0 5.5 10 154	791 141	481

50 63 125 43.0 5.5 8 154	794 141	489

B 15 20 50 3.0 see	chart	1	
on	p.	5

10 154	805 141	495

20 25 63 7.0 10 154	808 141	505

25 32 80 11.0 10 154	811 141	863

32 40 100 18.0 see	chart	2	
on	p.	5

10 154	813 141	523

40 50 100 24.0 10 154	815 141	529

50 63 125 43.0 10 154	818 141	538

A 15 20 50 3.0 5.0 5 154	770 144	295

63 3.5 5.0 10 154	781 141	454

20 25 63 7.0 5.5 5 154	784 144	299

80 7.0 5.0 10 154	785 141	464

25 32 80 11.0 5.5 7.5 154	787 141	471

32 40 100 18.0 5.5 8 154	789 141	477

40 50 100 24.0 5.5 6.0 154	792 144	303

125 26.0 5.5 10 154	793 141	486

50 63 125 43.0 5.5 7 154	795 141	492

B 15 20 63 3.5 see	chart	3	
on	p.	5

10 154	807 141	502

20 25 80 7.0 10 154	810 141	513

25 32 80 11.0 10 154	812 141	520

32 40 100 18.0 see	chart	4	
on	p.	5

10 154	814 141	526

40 50 125 26.0 10 154	817 141	535

50 63 125 43.0 10 154	819 141	541

2/2-way,	NC	by	
spring	action

Seal material EPDM

2/2-way,	NC	by	
spring	action

2/2-way,	NO	by	
spring	action

2/2-way,	NO	by	
spring	action

Seal material PTFE/EPDM

Materials 
Actuator: PPS 

Control function 
I Double-acting actuator

Further versions on requesti
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Body in PVDF with true union or spigot connections  
DN 15-50
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Seal material PTFE/EPDM

A 15 20 50 3.0 5.0 5 154	796 144	296

63 3.5 5.0 10 154	797 141	453

20 25 63 7.0 5.5 5 154	798 144	300

80 7.0 5.0 10 154	799 141	463

25 32 80 11.0 5.5 7.5 154	800 141	470

32 40 100 18.0 5.5 8 154	801 141	476

40 50 100 24.0 5.5 6.0 154	802 144	337

125 26.0 5.5 10 154	803 141	485

50 63 125 43.0 5.5 7 154	804 141	491

B 15 20 63 3.5
see	chart	3	
underneath

10 154	820 141	501

20 25 80 7.0 10 154	821 141	512

25 32 80 11.0 10 154	822 141	519

32 40 100 18.0
see	chart	4	
underneath

10 154	823 141	525

40 50 125 24.0 10 154	824 141	534

50 63 125 43.0 10 154	825 141	540

2/2-way,	NC	by	
spring	action

2/2-way,	NO	by	
spring	action

Ordering chart for diaphragm valves with piston actuator (other	versions	on	request)

Materials 
Actuator: PPS 

Control function 
I Double-acting actuator

Further versions on requesti
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Seal material EPDM

A 65 Loose 125 55.0 5.5 7 149	295

flanges 175 60 4.5 10 147	838

80 Fixed	flanges 175 100 5.0 5 147	840

225 100 5.0 10 147	842

100 Fixed	flanges 225 160 5.0 8 147	843

Seal material PTFE/EPDM

A 65 Loose 125 55 5.5 4.5 149	296

flanges 175 60 4.5 8 147	845

80 Fixed	flanges 175 100 5.0 4.5 147	847

225 100 5.0 10 147	849

100 Fixed	flanges 225 160 5.0 4 147	850

2/2-way,	NC	by	
spring	action

2/2-way,	NC	by	
spring	action

Body in PVC-U with flange connection 
DN 65-100
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Pilot pressure charts for control function B

Seal material EPDM

Chart 1 – orifice 15-25 Chart 2 – orifice 32-50

Chart 3 – orifice 15-25 Chart 4 – orifice 32-50
Seal material PTFE/EPDM
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pilot pressure [bar]
0 1 2 3 4 5 6 7 8 9 10

Orifice:
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pilot pressure [bar]
0 1 2 3 4 5 6 7 8 9 10

Orifice:

(Actuator size):

Valve for 
actuator size 

[Ø mm]

Type Pressure 
inlet P  

(valve body)

Service 
port A  

(banjo bolt)

Orifice
[mm]

QNn 
value air
[l/min]

Pressure 
range
[bar]

Electrical coil 
connection

Ind. Std.

Power 
consumption

[W]

Item no. Voltage/
frequency [V/Hz]
024/DC 230/50

50 6012P G	1/4 G	1/8 1.2 48 0-10 Form	B 4 552	295 552	298
63 6012P Tube	fitting	ø6	mm G	1/4 1.2 48 0-10 Form	B 4 552	283 552	286

63-125 6014P G	1/4 G	1/4 2 120 0-10 Form	A 8 424	103 424	107
175-225 6014P G	1/8 G	1/4 2.5 174 0-6 Form	A 8 786	014 786	015
175-225 0331P G	1/4 G	1/4 3 194 0-10 Form	A 8 – 041	233

Ordering chart for accessories 

3/2-way pilot valves with banjo bolts
Seal material valve FKM, seal material banjo bolt NBR 

For further accessories see the datasheet for Type 1062 or the accessories datasheet, Type 2XXX for the full options programme.

Item no.

Type	2507,	Form	B	Industrial	standard,	0	to	250	V	without	circuitry	(Type	6012	P) 423	845

Type	2508,	Form	A	acc.	DIN	EN	175301-803,	0	to	250	V	without	circuitry	(Type	6014	P,	Type	0331P) 008	376

Cable plug Type 2507, Form B or Type 2508, Form A

Note: For	design	reasons,	some	of	the	accessories	cannot	be	supplied	for	actuator	size	Ø	40,	175	and	225	mm.	Please	request	the	accessories	datasheet	Type	2XXX.	
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To find your nearest Bürkert facility, click on the orange box  www.burkert .com

In	case	of	special	application	conditions,
please	consult	for	advice.

We	reserve	the	right	to	make	technical	changes	without	notice.
©	Christian	Bürkert	GmbH	&	Co.	KG

0801/5_EU-en_00891670

Dimensions [mm]

DN 65-100

DN 15-50

B¸rkertSteuer- und RegeltechnikD-74653 Ingelfingen

Ausg./Vers.Antrag ƒnderung DatumGez.Gepr.NormQS

DatumNameBearbeiterGepr¸ftNormQS
Mafle ohne ToleranzangabeL‰ngenmafleRundungshalbmesserWinkelmafleKlass-Nr.

Maflstab
Typ
Variantenst¸ckliste

Werkstoff

Benennung

Zeichnungs-Nr.
Ers.f. SW

Blatt2030 2030 BM07-PV

Membranventil
kolbengesteuert

- / -
11

20.06.0020.06.00Bu

von

H

Ø 
D 

2

N

L

Ø D 1

Ø 
D 

3

K

F
24

 (3
0 

at
 ¯=

12
5)

C

G 1/4

W

All bodies Spigot connection True union connection

DN
[mm]

Actuator
size Ø

C D1 D2 P F 
±0.3

G A H1 L1 L2 H2 N

15 50 39 20 64 G	1/8 25 M6 14 121 124 128 123 43

63 52 20 80 G	1/4 25 M6 14 137 124 128 139 43

20 63 52 25 80 G	1/4 25 M6 18 146 144 152 148 53

80 60 25 101 G	1/4 25 M6 18 172 144 152 173 53

25 80 60 32 101 G	1/4 25 M6 21 175 154 166 176 60

32 100 73 40 127 G	1/4 45 M8 26 229 174 192 231 74

40 100 73 50 127 G	1/4 45 M8 33 236 194 222 239 83

125 86 50 153 G	1/4 45 M8 33 276 194 222 277 83

50 125 86 63 153 G	1/4 45 M8 39 283 224 266 284 103

DN
[mm]

Actuator 
size

Port 
connection

C D1 D2 D3 F H K L W

65 125 Loose	flanges 86 158 145 185 129 295 29 290 4	x	90°

175 Loose	flanges 130 211 145 185 180 387 29 290 4	x	90°

80 175 Fixed	flanges 130 211 160 200 197 398 36 310 8	x	45°

225 Fixed	flanges 155 261 160 200 198 393 36 310 8	x	45°

100 225 Fixed	flanges 155 261 180 225 210 410 36 350 8	x	45°

Spigot connection True union connection 

 (radially	expandable)	

mounting holesmounting holes
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C
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1

N
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2

H
1
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D
N

D
1

P
Control	media	inserts	are	
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1
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D
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D
1

P

24
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Mounting holes

Flange connection
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2.1.18. Burkert 2031 Series Actutated 

Diaphragm Valve 
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Maintenance and Repair Instructions
Wartungs- und Reparaturanleitung

Type 2030 / 2031 

Replacement of Diaphragm and Seal Kits

Wechsel von Membran und Dichtungssätzen
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We reserve the right to make technical changes without notice.
Technische Änderungen vorbehalten.
Sous resérve de modification techniques.

© 2005 - 2007 Bürkert Werke GmbH & Co. KG 

Operating Instructions 0710/01_EU-ml_00804161
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Maintenance and Repair Instructions 
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1 this Manual

The maintenance and repair manual describes the procedure for changing 
valve kits and seal kits of process valve Models 2030 and 2031. Keep this 
manual where it will be available for every user and provided to every new 
owner of the control cabinet for chamber pressure regulation.

Caution!
The manual must be read and understood before work 
begins on changing valve kits and seal kits.

Read the operating instructions carefully. In particular, 

follow the chapter “General safety information”

1.1 symbols

The following symbols are used in these operating instructions:

  marks a work step that must be carried out.  

DanGer!
means an immediate risk.  
If it is not avoided, serious injury or death will result.

WarninG!
means a possibly dangerous situation.  
If it is not avoided, death or serious injury may result.

Caution!
means a possibly dangerous situation.  
If it is not avoided, 
• light injury may result. 
• the product or its surroundings may be damaged

notiCe! indicates important additional information,tips and recom-
mendations..
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2. General safety notes

notiCe! The Process valve Typ 2030/2031 was developed having 
regard to recognized safety engineering regulations and rep-
resents the state of the art. However, risks may arise.  
Only operate the Process valve in impeccable condition and 
while observing the operating instructions.

Pay attention to the operating instructions and their se-
quence and to safety information and safety labelling when 
changing valve kits and seal kits.

Failure to observe this information and incorrect access of 
the Process valve releases us from all liability and annuls the 
guarantees applicable to the devices and accessories.

DanGer!
•

 

•

 
 
 

Hazard due to high pressure!

Access of the facility will result in acute risk of injury. 
Disconnect the pressure before loosening lines and valves!

Power is applied to the system. 

Access will result in acute risk of injury. 
Always switch off the power before starting work! 
Observe all applicable accident protection and safety 
guidelines for electrical equipment.

WarninG!
• 
 
 

• 
 
 

• 

• 

Unintended operation or impermissible damage can lead 
to dangerous situations including bodily harm.  
Take suitable measures to prevent unintentional operation 
or inadmissible damage.

Dangerous situations may occur during installation and 
maintenance work. 
These tasks may be performed only by authorized, trained 
personnel using suitable tools!

Use only original replacement parts when exchanging 
worn or defective parts.

Following a disruption to the electrical or pneumatic 
power supply, ensure that the process is re-started in a 
defined and controlled manner!

Caution!
The general rules of technology apply to the planning and 
operation of the Process valve! 
If you fail to observe these rules, injuries may result and/or 
the equipment or its surroundings may be damaged. 
Observe the general rules of technology!
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3 DesCription of parts 

Control function A (CFA) Control function B (CFB)
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Control function I (CFI)

pos. Designation
1 Actuator housing
2 Nut ring
4 Spindle
5 Pressure piece
6 Pressure spring
7 Intermediate disc
8 O-ring
9 Piston
10 Piston seal
11 Pressure spring
12 Pressure spring
13 Support disc
14 Nut
15 Position indicator
17 O-ring
18 Cover
19 O-ring
20 Transparent cap
21 Diaphragm
22 Valve body
23 Washer
24 Screw
29 Disc
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4 replaCe DiaphraGM

4.1 replace diaphragm in Control function a (Cfa)

4.1.1 installation

Required parts: 1 diaphragm (Pos. 21)

Diaphragm fixation types:

epDM- or fkM-diaphragm 
  - DN 8, 15, 20, buttoned diaphragm 
  - DN 25 - 65, screwed-in diaphragm

ptfe-diaphragm 
  - DN 8, buttoned diaphragm  
  - DN 15 - 65, bayonet fixation

Work steps:

• Hold valve at valve body (Pos. 22).

• Remove transparent cap (Pos. 20) with 
o-ring (Pos. 19).

• Unfasten cover (Pos. 18) with special 
key until pressure spring (Pos.11/12) 
releases.

• Turn valve to stand on cover (Pos. 18).

• Unfasten the 4 enclosure screws  
(Pos. 24).

• Remove valve body (Pos. 22) and 
screws (Pos. 24).

• Replace old/defective diaphragm  
(Pos. 21).

• Slightly grease over terminal threads in 
the actuator housing (Pos. 1):  
- for pa-actuator with "Lagermeister SL" 
- for pps-actuator with "Amblygon TA  
  30-1". 

Caution! Diaphragm and all diaphragm contacting parts must be kept 
grease-free by any means!

• Install new diaphragm (Pos. 21) (button, screw or bayonet fixation).

• Align diaphragm: Marker of diaphragm must stand in vertical position to 
the flow direction.

• Put valve body (Pos. 22) back on. 
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• Pressurize actuator with control pressure  
- Bring enclosure screws to the system  
- Switch actuator twice  
- Thigten screws (Pos. 24) crosswise in unpressurised condition. 

Caution! Observe torque (see table)!

• Hold valve at body (Pos. 22) and tighten cover (Pos. 18) with special key.

• Put transparent cap (Pos. 20) with o-ring (Pos. 19) back on and fasten 
with screws.

• Examine valve for reliable operation and tightness.

Table: Diaphragm

Dn 
[mm]

order no. 
epDM / 

order no. 
fkM

order no. 
ptfe

8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

Table: Torque

Dn
torque for diaphragm 
(approx. values) [Nm]

EPDM PTFE
8 2,5 2,5

15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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4.2 replace diaphragm in Control function B and i (CfB and Cfi)

4.2.1 installation

Required parts: 1 diaphragm (Pos. 21)

Diaphragm fixation types:

epDM- or fkM-diaphragm 
  - DN 8, 15, 20, buttoned diaphragm 
  - DN 25 - 65, screwed-in diaphragm

ptfe-diaphragm 
  - DN 8, buttoned diaphragm  
  - DN 15 - 65, bayonet fixation

Work steps:

• Hold valve at body (Pos. 22).

• Remove transparent cap (Pos. 20) with 
o-ring (Pos. 19).

• Remove position indicator (Pos. 15) with 
Allan key.

• Turn valve to stand on cover (Pos. 18).

• Unfasten the 4 enclosure screws  
(Pos. 24).

• Remove valve body (Pos. 22) and 
screws (Pos. 24).

• Replace old/defective diaphragm  
(Pos. 21).

• Slightly grease over terminal threads in 
the actuator housing (Pos. 1):  
- for pa-actuator with "Lagermeister SL" 
- for pps-actuator with "Amblygon TA  
  30-1". 

Caution! Diaphragm and all diaphragm contacting parts must be kept 
grease-free by any means!

• Install new diaphragm (Pos. 21) (button, screw or bayonet fixation).

• Align diaphragm: Marker of diaphragm must stand in vertical position to 
the flow direction.

• Put valve body (Pos. 22) back on.
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• Thigten screws (Pos. 24) crosswise.  

Caution! Observe torque!

• Mount position indicator (Pos. 15) with Allan key.

• Put transparent cap (Pos. 20) with o-ring (Pos. 19) back on and fasten 
with screws.

• Examine valve for reliable operation and tightness

Table: Diaphragm

Dn 
[mm]

order no. 
epDM / 

order no. 
fkM

order no. 
ptfe

8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

Table: Torque

Dn
torque for diaphragm 
(approx. values) [Nm]

EPDM PTFE
8 2.5 2.5

15 3.5 4
20 4 4.5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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5 replaCe seal kit

5.1 replace seal kit in Control funktion a (Cfa)

5.1.1 installation

Required parts: 1 piston seal (Pos. 10) 
      1 nut ring (Pos. 2) 
      2 o-rings (Pos. 8, 19)

notiCe! The valve must be completely dismounted when replacing 
all seals.

Work steps:

• Screw transparent cap (Pos. 20) with 
o-ring (Pos. 19) out of cover (Pos. 18).

• Turn valve upside down and place on 
cover (Pos. 18).

• Remove valve body (Pos. 22) from the 
actuator by unfastening the four screws 
(Pos. 24).

• Hold actuator on square of the actuator 
housing (Pos. 1).

• Dismount cover (Pos. 18) with special 
key.

• actuator size G-100/h-125 mm:  
Remove disc (Pos. 29).

• Remove springs (Pos. 11, 12).

• Remove position indicator (Pos. 15) 
with Allan key.

• Remove nut (Pos. 14), while holding 
against spindle (Pos.4) with Allan key.

• Push spindle (Pos. 4) with pressure 
piece (Pos. 5) and diaphragm (Pos. 21) 
downwards and remove module.

• Carefully push out piston (Pos. 9) with 
upper support disc (Pos. 7 or 13) 
through the top, thus not injuring seal 
surfaces of the actuator housing (Pos. 1).

• Remove lower intermediate disc (Pos. 7) 
and o-ring (Pos. 8) from piston. 
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• Remove piston seal (Pos. 10) from piston (Pos. 9).

• actuator size h-125:  
Carefully push out safety disc over nut ring (Pos. 2 ).

• Carefully remove the nut ring (Pos. 2) from the actuator housing (Pos. 1).

Caution! • Do not damage the sealing surfaces of the actuator hou-
sing (Pos.1)! 

• Clean all internal parts from spent grease and dirt particles!

• Slightly grease over inner surface of actuator ring (Pos. 1): 
 - for pa-actuator with"Lagermeister SL" 
 - for pps-actuator with "Amblygon TA 30-1". 

• Slightly grease over chevron seal seat (Pos. 2) and spindle guide bush 
(Pos. 4) in the actuator housing (Pos. 1) with “Amblygon TA 30-1”.

• Insert nut ring (Pos. 2) in actuator housing (Pos. 1).

• actuator size h-125: push in safety disc.

• Grease slightly over spindle* (Pos. 4) with “Lagermeister SL” or  
“Amblygon TA 30-1” and insert together with pressure piece (Pos. 5) and  
diaphragm (Pos. 21) from below into the actuator housing until it stops. 

Caution! Keep diaphragm grease-free!

• Hold actuator with square.

• Push lower intermediate disc (Pos. 7) onto spindle (Pos. 4) until it stops.

• Grease over support ring on the piston (Pos. 9) as on the actuator hou-
sing (Pos.1).

• Insert new piston seal (Pos. 10) and o-ring (Pos. 8) into piston.

• Mount piston into actuator housing.

• Push support disc (Pos. 7 or 13) over spindle (Pos. 4).

• Wet spindle thread with liquid glue “LOCTITE® 274”.

• Fasten nut (Pos. 14), while counter holding with Allan key.

• Mount position indicator (Pos. 15) with Allan key.

• Insert pressure springs (Pos. 11/12).

• actuator size G-100 / h-125 mm: Put on disc (Pos. 29).

• Replace o-ring (Pos. 19) in cover (Pos. 18).

• Regularly grease over cover thread as on actuator housing.

• Screw cover with special key (Pos. 18) onto actuator housing (Pos. 1)

* Use mounting sleeve (see 6.2 Mandrells)
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• Place actuator on cover (Pos. 18).

• Align diaphragm: Marker of the diaphragm must stand in vertical position 
to the flow direction.

• Put on valve body (Pos. 22).

• Pressurize actuator with control pressure.

• Regularly fasten screws of body (Pos.24) crosswise until body fits tightly.

• Switch actuator twice.

• Take-off control pressure.

• Fasten screws crosswise to specified torque 

Caution! Observe torque (see table)!

• Screw-in transparent cap (Pos. 20).

• Examine valve for reliable operation and tightness.

Table: Seal kit

actuator Dn order no. 
pps-actuator

order no. 
pa-actuator

C 8 011 465 -
D 15 011 477 011 426
E 15, 20 011 488 011 440
F 20, 25 011 492 011 448
G 32, 40 012 127 012 125
H 40, 50 011 494 011 464

Table: Torque

Dn
torque for diaphragm 
(approx. values) [Nm]

EPDM PTFE
8 2.5 2.5

15 3.5 4
20 4 4.5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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5.2 replace seal kit in Control function B and i (CfB and Dfi)

5.2.1 installation

Required parts: 1 piston seal (Pos. 10) 
      1 nut ring (Pos. 2) 
      2 o-rings (Pos. 8, 19)

notiCe! The valve must be completely dismounted when replacing 
all seals.

Work steps:

• Screw transparent cap (Pos. 20) with 
o-ring (Pos. 19) out of cover (Pos. 18).

• Dismount position indicator (Pos. 15) 
with Allan key.

• Turn valve upside down and place on 
cover (Pos. 18).

• Remove valve body (Pos. 22) from the 
actuator by unfastening the four screws 
(Pos. 24).

• Hold actuator on square of the actuator 
housing (Pos. 1).

• Dismount cover (Pos. 18) with special 
key.

• actuator size G-100/h-125 mm:  
Remove disc (Pos. 29).

• Remove nut (Pos. 14), while holding 
against spindle (Pos.4) with Allan key.

WarninG! Pressure spring is pre-
stressed for control func-
tion B (CFB).

• Carefully ease out piston (Pos. 9) and 
upper support disc (Pos. 7). 

Caution! Do not damage the sealing surfaces of the actuator ring!

• Remove lower intermediate disc (Pos. 7) and o-ring (Pos. 8).

• Remove spring (Pos. 6).

• Push out spindle (Pos. 4) with pressure piece (Pos. 5) and diaphragm 
(Pos. 21) through the bottom.
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• actuator size h-125: 
Carefully push out safety disc over nut ring (Pos. 2 ) 

• Carefully remove nut ring (Pos. 2) from actuator housing (Pos. 1). 

Caution! • Thus not injuring the seal surface.!

• Clean all internal parts from spent grease and dirt  
particles!

• Grease slightly over inner surface of actuator ring (Pos. 1): 
 - for pa-actuator with "Lagermeister SL" 
 - for pps-actuator with "Amblygon TA 30-1". 

• Grease slightly over nut ring seat (Pos. 2) and spindle guide bush (Pos. 4) 
in the actuator housing (Pos. 1) with “Amblygon TA 30-1 ”.

• Insert nut ring (Pos. 2) into guide bush (Pos. 1).

• actuator size h-125: Push-in safety disc.

• Grease slightly over spindle* (Pos. 4) with “Amblygon TA 30-1” and insert 
together with pressure piece (Pos. 5) and diaphragm (Pos.21) from below 
into the actuator housing until it stops .

Caution! Keep diaphragm grease-free!

• Push lower intermediate disc (Pos. 7) onto spindle (Pos. 4) until it stops.

• Remove piston seal (Pos. 10) from piston (Pos. 9) and clean it.

• Grease support ring on the piston (Pos. 9) as on actuator housing (Pos.1).

• Insert new piston seal (Pos. 10) and o-ring (Pos. 8) into piston.

• CfB: Mount piston into actuator housing with pretensioned spring, whe-
reas spring (Pos. 6) and piston (Pos. 9) shall be pressed in by hand until 
spindle thread looks out of bore hole. Keep in this position.

• Push support disc (Pos. 7 ) over spindle (Pos. 4).

• Wet spindle thread with liquid glue “LOCTITE® 274”.

• Install nut (Pos. 14), and release spring against nut in CFB.

• Firmly tighten nut (Pos. 14), thus counterholding with Allan key.

• actuator size G-100/h-125 mm: Place disc (Pos. 29).

• Replace o-ring (Pos. 17).

• Replace o-ring (Pos. 19) 

• Grease regularly over cover thread as on actuator housing.

• Hold actuator on square of the actuator housing.

• Fasten cover (Pos. 18) with special key.

* Use mounting sleeve (see 6.2 Mandrells)
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• Place actuator on cover (Pos. 18).

• Align diaphragm: Marker of diaphragm must stand in vertical position to 
the flow direction.

• Put on valve body (Pos. 22) 

• Fasten screws (Pos. 24) crosswise.

Caution! Observe torque (see table)!

• Mount position indicator (Pos. 15) with Allan key.

• Screw-in transparent cap (Pos. 20).

• Examine valve for reliable operation and tightness.

Table: Seal kit

actuator Dn order no. 
pps-actuator

order no. 
pa-actuator

C 8 011 465 -
D 15 011 477 011 426
E 15, 20 011 488 011 440
F 20, 25 011 492 011 448
G 32, 40 012 127 012 125
H 40, 50 011 494 011 464

Table: Torque

Dn
torque for diaphragm 
(approx. values) [Nm]

EPDM PTFE
8 2.5 2.5

15 3.5 4
20 4 4.5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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6 tool kits

6.1 assembly key

assembly key for actuator C-40, D-50 
Actuator Ø [mm] Order no.

C-40 40 639 175
D-50 50 639 175

assembly key for actuator e-63
Ø [mm] Order no.

63 639 170

assembly key for actuator f-80, G-100, h-125
Actuator Ø [mm] Order no.

F-80 80 639 171
G-100 100 639 712
H-125 125 639 713
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6.2 Mandrells

Ø 7

Ø 8

40

D

Ø 9

40

Ø 10

D

Ø 15

Ø 16

Ø 10

60

Spindle Ø 8 Spindle Ø 10 Spindle Ø 16

Mandrells for spindle Ø 8 mm
actuator size Ø [mm] Dn D [mm] order no.

C-40 13, 15, 20 Ø 5 639 165
D-50 13, 15, 20, 25 Ø 6 639 166

Mandrells for spindle Ø 10 mm
actuator size Ø [mm] Dn D [mm] order no.

E-63 20, 25, 32, 40, 50 Ø 6 639 167
F-80 25, 32, 40, 50, 65 Ø 8 639 168

Mandrells for spindle Ø 16 mm
actuator size Ø [mm] Dn D [mm] order no.

G-100 32, 40, 50, 65 - 639 169
H-125 32, 40, 50, 65 - 639 169
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7 reCoMMenDeD aDjuvants

7.1 product designations and manufacturers:

These instructions recommend the following adjuvants for the impeccable 
maintenance and repair of the device:

type of 
adjuvant

product  
designation

Manufacturer and internet 
address

Lubricant Lagermeister SL FUCHS LUBRITECH GmbH 
www.fuchs-lubritech.de

Lubricant AMBLYGON TA 30-1 Klüber Lubrication München KG 
www.klueber.de

Liquid glue LOCTITE® 274 Henkel Loctite Deutschland GmbH 
www.loctite.de
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1 Diese anleitunG

Die Wartungs- und Reparaturanleitung beschreibt die Vorgehensweise für 
den Wechsel von Membran und Dichtungssätzen der Prozessventile Typ 
2030 und 2031.  
Bewahren Sie diese Anleitung so auf, dass sie für jeden Benutzer gut zu-
gänglich ist und jedem neuen Eigentümer des Gerätes wieder zur Verfügung 
steht.

vorsiCht!
Die Anleitung muss vor dem Beginn der Arbeiten zum 
Wechsel von Membran und Dichtungssätzen gelesen und 
verstanden werden.

Lesen Sie deshalb die Wartungs- und Reparaturanleitung 
sorgfältig durch.

Beachten Sie vor allem das Kapitel Allgemeine Sicherheits- 
hinweise

1.1 Darstellungsmittel

In dieser Betriebsanleitung werden folgende Darstellungsmittel verwendet:

  markiert einen Arbeitsschritt, den Sie ausführen müssen.  

Gefahr!
bezeichnet eine unmittelbar drohende Gefahr. 
Wenn sie nicht gemieden wird, sind schwerste Verletzun-
gen oder Tod die Folge.

WarnunG!
bezeichnet eine möglicherweise gefährliche Situation. 
Wenn sie nicht gemieden wird, können Tod oder schwerste 
Verletzungen die Folge sein.

vorsiCht!
bezeichnet eine möglicherweise gefährliche Situation. 
Wenn sie nicht gemieden wird, 
• können leichte oder geringfügige Verletzungen die Folge  
 sein. 
• kann das Produkt oder seine Umgebung beschädigt  
 werden.

hinWeis! kennzeichnet wichtige Zusatzinformationen,  
Tipps und Empfehlungen.
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2. allGeMeine siCherheitshinWeise

hinWeis! Die Prozessventile der Typen 2030 und 2031 wurden unter 
Einbeziehung der anerkannten sicherheitstechnischen Regeln 
entwickelt und entsprechen dem Stand der Technik. Trotzdem 
können Gefahren entstehen. Betreiben Sie die Ventile nur in 
einwandfreiem Zustand und unter Beachtung der Betriebsan-
leitung. 
Beachten sie die Arbeitsanweisungen, deren Reihenfolge sowie 
die Sicherheitshinweise und Sicherheitskennzeichnung beim 
Wechsel der Ventil- und Dichtungssätze. Bei Nichtbeachtung 
und unzulässigen Eingriffen entfällt jegliche Haftung unserer-
seits, ebenso erlischt die Garantie auf Geräte und Zubehörteile!

Gefahr!
•

 
 
 
•

 
 
 

Gefahr durch hohen Druck! 
Bei Eingriffen in die Anlage besteht akute Verletzungsge-
fahr. Schalten Sie den Druck ab, bevor Sie Leitungen und 
Ventile lösen!.

Gefahr durch elektrische Spannung!  
Bei Eingriffen in die Anlage besteht akute Verletzungsge-
fahr. Schalten Sie vor Beginn der Arbeiten in jedem Fall 
die Spannung ab!  
Beachten Sie die geltenden Unfallverhütungs- und Sicher-
heitsbestimmungen für elektrische Geräte.

WarnunG!
• 
 
 
 

• 
 
 
 

• 

Unbeabsichtigtes Betätigen oder unzulässige Beeinträch-
tigung können zu allgemeinen Gefahrensituationen bis hin 
zur Körperverletzung führen. Treffen Sie geeignete Maß-
nahmen, um unbeabsichtigtes Betätigen oder unzulässige 
Beeinträchtigung auszuschließen!

Bei Installations- und Umbau- und Reparaturarbeiten kön-
nen Gefahrensituationen entstehen.   
Diese Arbeiten dürfen nur durch autorisiertes Fachperso-
nal und mit geeignetem Werkzeug durchgeführt werden! 
Verwenden Sie nur Originalersatzteile.

Gewährleisten Sie nach einer Unterbrechung der elektri-
schen oder pneumatischen Versorgung einen definierten 
und kontrollierten Wiederanlauf des Prozesses!

vorsiCht!
Für die Wartungs- und Reparaturarbeiten gelten die allge-
meinen Regeln der Technik! Beachten Sie die Regeln nicht, 
können Verletzungen entstehen und/oder das Gerät, ggf. 
auch dessen Umgebung, können beschädigt werden. 
Halten Sie die allgemeinen Regeln der Technik ein!
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3 teileBezeiChnunG 

Steuerfunktion A (SFA) Steuerfunktion B (SFB)
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Steuerfunktion I (SFI)

pos. Bezeichnung
1 Laufbuchse
2 Nutring
4 Spindel
5 Druckstück
6 Druckfeder
7 Zwischenscheibe
8 O-Ring
9 Kolben
10 Kolbendichtung
11 Druckfeder
12 Druckfeder
13 Stützscheibe
14 Mutter
15 Stellungsanzeige
17 O-Ring
18 Deckel
19 O-Ring
20 Klarsichthaube
21 Membran
22 Ventilgehäuse
23 Unterlegscheibe
24 Schrauben
29 Scheibe
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4 MeMBran WeChseln

4.1 Wechsel der Membran bei steuerfunktion a (sfa)

4.1.1 Montage

Benötigte Teile: 1 Membran (Pos. 21)

Befestigungsarten für Membranen:

epDM- oder fkM-Membran 
  - DN 8, 15, 20, Membran eingeknöpft 
  - DN 25 - 65, Membran eingeschraubt

ptfe-Membran 
  - DN 8, Membran eingeknöpft 
  - DN 15 - 65, Bajonettverschluss

arbeitsschritte:

• Ventil am Gehäuse (Pos. 22)  
einspannen.

• Klarsichthaube (Pos. 20) mit O-Ring 
(Pos. 19) entfernen.

• Deckel (Pos. 18) mit Spezialschlüssel 
lösen bis Druckfedern (Pos. 11/12) 
entspannt sind.

• Ventil auf den Deckel (Pos. 18) stellen.

• 4 Gehäuseschrauben (Pos. 24) lösen.

• Gehäuse (Pos. 22) mit Schrauben  
(Pos. 24) abnehmen.

• Alte/defekte Membran (Pos. 21)  
entfernen.

• Laufbuchsenfläche (Pos. 1) leicht  
einfetten: 
-Bei pa-antrieb mit "Lagermeister SL" 
-Bei pps-antrieb mit "Amblygon TA  
  30-1". 

vorsiCht! Halten Sie die Membran bzw. die Membranberührungsstelle 
unbedingt fettfrei!

• Neue Membran (Pos. 21) einbauen  
(Knopf, Schraube oder Bajonettverschluss).

• Membran ausrichten: Markierungslappen der Membran steht senkrecht 
zur Durchflussrichtung.
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• Ventilgehäuse (Pos. 22) aufsetzen.

• Antrieb mit Steuerdruck beaufschlagen  
- Gehäuseschrauben zur Anlage bringen  
- Antrieb 2 x schalten  
- Schrauben (Pos. 24) in nicht druckbeaufschlagtem Zustand über Kreuz  
   festziehen. 

vorsiCht! Beachten Sie beim Festziehen der Schrauben das Drehmo-
ment! (siehe Tabelle).

• Gehäuse (Pos. 22) einspannen und Deckel (Pos. 18) mit Spezialschlüssel 
festschrauben.

• Klarsichthaube (Pos. 20) mit O-Ring (Pos. 19) aufsetzen und fest- 
schrauben.

• Ventil auf Funktion und Dichtheit prüfen.

Tabelle: Membranen

Dn 
[mm]

Best.-nr. 
epDM / 

Best.-nr. 
fkM

Best.-nr. 
ptfe

8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

Tabelle: Drehmomente:

Dn
Drehmoment für Membran 

(Richtwerte) [Nm]

EPDM PTFE
8 2,5 2,5

15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 720 of 879



26  - 2030/2031

d
e
u
ts
ch

4.2 Wechsel der Membran bei steuerfunktion B (sfB) und i (sfi)

4.2.1 Montage

Benötigte Teile: 1 Membran (Pos. 21)

Befestigungsarten für Membranen:

epDM- oder fkM-Membran 
  - DN 8, 15, 20, Membran eingeknöpft 
  - DN 25 - 65, Membran eingeschraubt

ptfe-Membran 
  - DN 8, Membran eingeknöpft 
  - DN 15 - 65, Bajonettverschluss

arbeitsschritte:

• Ventil am Gehäuse (Pos. 22)  
einspannen.

• Klarsichthaube (Pos. 20) mit O-Ring 
(Pos. 19) entfernen.

• Stellungsanzeige (Pos. 15) mit Innen-
sechskantschlüssel entfernen.

• Ventil auf den Deckel (Pos. 18) stellen.

• 4 Gehäuseschrauben (Pos. 24) lösen.

• Gehäuse (Pos. 22) mit Schrauben  
(Pos. 24) abnehmen.

• Alte/defekte Membran (Pos. 21)  
entfernen.

• Laufbuchsenfläche (Pos. 1) leicht  
einfetten: 
-Bei pa-antrieb mit "Lagermeister SL" 
-Bei pps-antrieb mit "Amblygon TA 
30-1". 

vorsiCht! Halten Sie die Membran bzw. die Membranberührungsstelle 
unbedingt fettfrei!

• Neue Membran (Pos. 21) einbauen  
(Knopf, Schraube oder Bajonettverschluss).

• Membran ausrichten: Markierungslappen der Membran steht senkrecht 
zur Durchflussrichtung.

• Ventilgehäuse (Pos. 22) aufsetzen.
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• Schrauben (Pos. 24) über Kreuz festziehen.  

vorsiCht! Beachten Sie beim Festziehen der Schrauben das Drehmo-
ment! (siehe Tabelle).

• Stellungsanzeige (Pos. 15) mit Innensechskantschlüssel montieren.

• Klarsichthaube (Pos. 20) mit O-Ring (Pos. 19) aufsetzen und fest- 
schrauben.

• Ventil auf Funktion und Dichtheit prüfen.

Tabelle: Membranen

Dn 
[mm]

Best.-nr. 
epDM / 

Best.-nr. 
fkM

Best.-nr. 
ptfe

8/10 642 147 640 597 643 648
15 642 140 640 598 636 336
20 642 141 640 599 643 234
25 642 142 640 600 643 235
32 643 644 643 650 643 658
40 643 645 643 653 643 659
50 643 646 643 656 643 660
65 650 080 650 081 650 086

Tabelle: Drehmomente:

Dn
Drehmoment für Membran 

(Richtwerte) [Nm]

EPDM PTFE
8 2,5 2,5

15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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5 DiChtunGssatz WeChseln

5.1 Wechsel des Dichtungssatzes bei steuerfunktion a (sfa)

5.1.1 Montage

Benötigte Teile: 1 Kolbendichtung (Pos. 10) 
      1 Nutring (Pos. 2) 
      2 O-Ringe (Pos. 8, 19)

hinWeis! Für den Wechsel aller Dichtungen muss das Ventil voll- 
ständig demontiert werden.

arbeitsschritte:

• Klarsichthaube (Pos. 20) mit O-Ring 
(Pos. 19) aus Deckel (Pos. 18)  
herausschrauben.

• Ventil auf den Deckel (Pos. 18) stellen.

• Ventilgehäuse (Pos. 22) durch Lösen 
der 4 Schrauben (Pos. 24) vom  
Antrieb trennen.

• Antrieb an Vierkant der Laufbuchse 
(Pos. 1) einspannen.

• Deckel (Pos. 18) mit Spezialschlüssel 
demontieren.

• Bei antriebsgröße  
G-100 und h-125 mm:  
Scheibe (Pos. 29) entfernen.

• Federn (Pos. 11, 12) herausnehmen.

• Stellungsanzeiger (Pos. 15) mit Innen-
sechskantschlüssel demontieren.

• Mutter (Pos. 14) entfernen, dabei mit 
Innensechskantschlüssel an Spindel 
(Pos. 4) gegenhalten.

• Spindel (Pos. 4) mit Druckstück (Pos. 5) 
und Membran (Pos. 21) nach unten her-
ausschieben und Baugruppe ablegen.

• Kolben (Pos. 9) mit oberer Zwischen-
scheibe (Pos. 7 bzw. 13) vorsichtig von 
unten nach oben herausschieben.

• Untere Zwischenscheibe (Pos. 7) und 
O-Ring (Pos. 8) aus Kolben entfernen.
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• Kolbendichtung (Pos. 10) aus Kolben (Pos. 9) entfernen.

• Bei antriebsgröße h-125: Sicherungsscheibe über Nutring (Pos. 2) 
vorsichtig herausdrücken.

• Nutring (Pos. 2) aus Laufbuchse (Pos. 1) vorsichtig entfernen, dabei 
Dichtflächen nicht beschädigen.

vorsiCht! • Dichtflächen an der Laufbuchse (Pos. 1) nicht  
beschädigen!

• Alle Innenteile von verbrauchtem Fett und Verschmutzun-
gen säubern!

• Laufbuchsenfläche (Pos. 1) leicht einfetten 
 - Bei pa-antrieb mit "Lagermeister SL" 
 - Bei pps-antrieb mit "Amblygon TA 30-1". 

• Sitz für Nutring (Pos. 2) und Führungsbuchse für Spindel (Pos. 4) in der 
Laufbuchse (Pos. 1) mit "Lagermeiser SL" bzw. "Amblygon TA 30-1" leicht 
einfetten. 

• Nutring (Pos. 2) in Laufbuchse (Pos. 1) einsetzen.

• Bei antriebsgröße h-125: Sicherungsscheibe eindrücken.

• Spindel* (Pos. 4) mit Lagermeister SL" bzw. "Amblygon TA 30-1" leicht 
einfetten und mit Druckstück (Pos. 5) und Membran (Pos. 21) von unten 
bis zum Anschlag in die Laufbuchse einschieben.

vorsiCht! Halten Sie die Membran bzw. die Membranberührungsstelle 
unbedingt fettfrei!

• Antrieb am Vierkant einspannen.

• Untere Zwischenscheibe (Pos. 7) bis Anschlag auf Spindel (Pos. 4)  
schieben.

• Nutgrund am Kolben (Pos. 9) wie Laufbuchse (Pos. 1) einfetten.

• Neue Kolbendichtung (Pos. 10) und O-Ring (Pos. 8) in Kolben einsetzen.

• Kolben (Pos. 9) in Laufbuchse (Pos. 1) einbauen.

• Stützscheibe (Pos. 7 bzw. 13) über Spindel (Pos. 4) schieben.

• Spindelgewinde mit Flüssigkleber "LOCTITE® 274" benetzen.

• Mutter (Pos. 14) festschrauben, dabei mit Innensechskantschlüssel ge-
genhalten.

• Stellungsanzeige (Pos. 15) mit Innensechskantschlüssel montieren.

• Druckfedern (Pos. 11/12) einsetzen.

• Bei antriebsgröße G-100 und h-125 mm: Scheibe (Pos. 29) auflegen. 

* Montagehülse benutzen (siehe Kap. 6.2 Montagehülsen)
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• O-Ring (Pos. 19) im Deckel (Pos. 18) auswechseln.

• Deckelgewinde mit Fett wie Laufbuchse gleichmäßig leicht einfetten.

• Deckel (Pos. 18) mit Spezialschlüssel auf Laufbuchse (Pos. 1) schrauben.

• Antrieb auf Deckel (Pos. 18) stellen.

• Membran ausrichten: Markierungslappen der Membran steht senkrecht zur 
Durchflussrichtung.

• Ventilgehäuse (Pos. 22) aufsetzen.

• Antrieb mit Steuerdruck beaufschlagen.

• Gehäuseschrauben (Pos. 24) gleichmäßig über kreuz anziehen bis  
Gehäuse anliegt. 

• Antrieb 2 x schalten.

• Steuerdruck wegnehmen.

• Schrauben über Kreuz auf angegebenes Drehmoment festziehen.

vorsiCht! Beachten Sie beim Festziehen der Schrauben das Drehmo-
ment! (siehe Tabelle).

• Klarsichthaube (Pos. 20) einschrauben.

• Ventil auf Funktion und Dichtheit prüfen.

tabelle: Dichtungssätze
antrieb Dn Best.-nr. 

pps-antrieb
Best.-nr. 

pa-antrieb
C 8 011 465 -
D 15 011 477 011 426
E 15, 20 011 488 011 440
F 20, 25 011 492 011 448
G 32, 40 012 127 012 125
H 40, 50 011 494 011 464

Tabelle: Drehmomente:

Dn
Drehmoment für Membran 

(Richtwerte) [Nm]
EPDM PTFE

8 2,5 2,5
15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 725 of 879



2030/2031  -  31

d
e
u
ts
ch

5.2 Wechsel des Dichtungssatzes bei steuerfunktion  
 B (sfB) und i (sfi)

5.2.1 Montage

Benötigte Teile: 1 Kolbendichtung (Pos. 10) 
      1 Nutring (Pos. 2) 
      2 O-Ringe (Pos. 8, 19)

hinWeis! Für den Wechsel aller Dichtungen muss das Ventil voll- 
ständig demontiert werden.

arbeitsschritte:

• Klarsichthaube (Pos. 20) mit O-Ring 
(Pos. 19) aus Deckel (Pos. 18)  
herausschrauben.

• Stellungsanzeiger (Pos. 15) mit In-
nensechskantschlüssel demontieren.

• Ventil auf den Deckel (Pos. 18) stellen.

• Ventilgehäuse (Pos. 22) durch Lösen 
der 4 Schrauben (Pos. 24) vom  
Antrieb trennen.

• Antrieb an Vierkant der Laufbuchse 
(Pos. 1) einspannen.

• Deckel (Pos. 18) mit Spezialschlüssel 
demontieren.

• Bei antriebsgröße G-100 und h-125 
mm: Scheibe (Pos. 29) entfernen.

• Mutter (Pos. 14) entfernen, dabei mit 
Innensechskantschlüssel an Spindel 
(Pos. 4) gegenhalten.

WarnunG! Bei Steuerfunktion B 
(SFB) ist die Druckfeder 
vorgespannt.

• Kolben (Pos. 9) mit oberer Zwischen-
scheibe (Pos. 7) vorsichtig entnehmen.

vorsiCht! Dichtflächen an der Laufbuchse (Pos. 1) nicht  beschädigen!

• Untere Zwischenscheibe (Pos. 7) und O-Ring (Pos. 8) entfernen.

• Feder (Pos. 6) herausnehmen.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 726 of 879



32  - 2030/2031

d
e
u
ts
ch

• Spindel (Pos. 4) mit Druckstück (Pos. 5) und Membran (Pos. 21) nach 
unten herausschieben.

• Bei antriebsgröße h-125: Sicherungsscheibe über Nutring (Pos. 2) 
vorsichtig herausdrücken.

• Nutring (Pos. 2) aus Laufbuchse (Pos. 1) vorsichtig entfernen, dabei 
Dichtflächen nicht beschädigen.

vorsiCht! • Dichtflächen an der Laufbuchse (Pos. 1) nicht  
beschädigen!

• Alle Innenteile von verbrauchtem Fett und Verschmutzun-
gen säubern!

• Laufbuchsenfläche (Pos. 1) leicht einfetten 
 - Bei pa-antrieb mit "Lagermeister SL" 
 - Bei pps-antrieb mit "Amblygon TA 30-1". 

• Sitz für Nutring (Pos. 2) und Führungsbuchse für Spindel (Pos. 4) in der 
Laufbuchse (Pos. 1) mit "Amblygon TA 30-1" leicht einfetten. 

• Nutring (Pos. 2) in Laufbuchse (Pos. 1) einsetzen.

• Bei antriebsgröße h-125: Sicherungsscheibe eindrücken.

• Spindel* (Pos. 4) mit Lagermeister SL" bzw. "Amblygon TA 30-1" leicht 
einfetten und mit Druckstück (Pos. 5) und Membrane (Pos. 21) von unten 
bis zum Anschlag in die Laufbuchse einschieben.

vorsiCht! Halten Sie die Membran bzw. die Membranberührungsstelle 
unbedingt fettfrei!

• Antrieb auf Membran aufsetzen.

• Bei sfB: Druckfeder (Pos. 6) einlegen.

• Bei sfi:   keine Feder einlegen.

• Untere Zwischenscheibe (Pos. 7) bis Anschlag auf Spindel (Pos. 4)  
schieben.

• Kolbendichtung (Pos. 10) aus Kolben (Pos. 9) entfernen und Kolben  
säubern.

• Nutgrund am Kolben (Pos. 9) wie Laufbuchse (Pos. 1) einfetten.

• Neue Kolbendichtung (Pos. 10) und O-Ring (Pos. 8) in Kolben einsetzen.

• Bei sfB: Kolben bei vorgespannter Feder in Laufbuchse (Pos. 1) ein-
bauen, dazu Feder (Pos. 6) mit Kolben (Pos. 9) von Hand eindrücken bis 
Spindelgewinde durch Bohrung ragt und in dieser Position halten.

• Zwischenscheibe (Pos. 7) über Spindel (Pos. 4) schieben.

• Spindelgewinde mit Flüssigkleber "LOCTITE® 274" benetzen.

* Montagehülse benutzen (siehe Kap. 6.2 Montagehülsen)
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• Mutter (Pos. 14) montieren und bei SFB Feder gegen die Mutter  
entspannen.

• Mutter (Pos. 14) fest anziehen, dabei mit Innensechskantschlüssel gegen-
halten.

• Bei antriebsgröße 100 / 125 mm: Scheibe (Pos. 29) auflegen. 

• O-Ring (Pos. 17) auswechseln.

• O-Ring (Pos. 19) auswechseln.

• Deckelgewinde mit Fett wie Laufbuchse gleichmäßig leicht einfetten.

• Antrieb am Vierkant der Laufbuchse einspannen.

• Deckel (Pos. 18) mit Spezialschlüssel verschrauben.

• Antrieb auf Deckel (Pos. 18) stellen.

• Membran ausrichten: Markierungslappen der Membran steht senkrecht 
zur Durchflussrichtung.

• Ventilgehäuse (Pos. 22) aufsetzen.

• Schrauben (Pos. 24) über Kreuz festziehen.

vorsiCht! Beachten Sie beim Festziehen der Schrauben das Drehmo-
ment! (siehe Tabelle).

• Stellungsanzeige (Pos. 15) mit Innensechskantschlüssel montieren.

• Klarsichthaube (Pos. 20) einschrauben.

• Ventil auf Funktion und Dichtheit prüfen.

Tabelle: Dichtungssätze

antrieb Dn Best.-nr. pps-antrieb Best.-nr. pa-antrieb
C 8 011 465 -
D 15 011 477 011 426
E 15, 20 011 488 011 440
F 20, 25 011 492 011 448
G 32, 40 012 127 012 125
H 40, 50 011 494 011 464

Tabelle: Drehmomente:

Dn
Drehmoment für Membran (Richtwerte) [Nm]

EPDM PTFE
8 2,5 2,5

15 3,5 4
20 4 4,5
25 5 6
32 6 8
40 8 10
50 12 15
65 15 20
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6 WerkzeuGsätze

6.1 Montageschlüssel

Montageschlüssel für die antriebe C-40, D-50 
Antrieb Ø [mm] Best. Nr.
C-40 40 639 175
D-50 50 639 175

Montageschlüssel für antrieb e-63
Ø [mm] Best. Nr.

63 639 170

Montageschlüssel für die antriebegrößen f-80, G-100, h-125
Antrieb Ø [mm] Best. Nr.
F-80 80 639 171

G-100 100 639 712
H-125 125 639 713
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6.2 Montagehülsen

Ø 7

Ø 8

40

D

Ø 9

40

Ø 10

D

Ø 15

Ø 16

Ø 10

60

Spindel Ø 8 Spindel Ø 10 Spindel Ø 16

Montagehülse für spindel Ø 8 mm
antriebsgröße Ø [mm] Dn Maß D [mm] Best. nr.

C-40 13, 15, 20 Ø 5 639 165
D-50 13, 15, 20, 25 Ø 6 639 166

Montagehülse für spindel Ø 10 mm
antriebsgröße Ø [mm] Dn Maß D [mm] Best. nr.

E-63 20, 25, 32, 40, 50 Ø 6 639 167
F-80 25, 32, 40, 50, 65 Ø 8 639 168

Montagehülse für spindel Ø 16 mm
antriebgröße Ø [mm] Dn Maß D [mm] Best. nr.

G-100 32, 40, 50, 65 - 639 169
H-125 32, 40, 50, 65 - 639 169
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7 eMpfohlene hilfsstoffe

7.1 produktbezeichnungen und hersteller:

In dieser Anleitung werden für die einwandfreie Wartung und Reparatur des 
Gerätes, folgende Hilfsstoffe empfohlenen:

art des  
hilfsstoffs

produkt- 
bezeichnung

hersteller und internetadresse

Schmierstoff Lagermeister SL FUCHS LUBRITECH GmbH 
www.fuchs-lubritech.de

Schmierstoff AMBLYGON TA 30-1 Klüber Lubrication München KG 
www.klueber.de

Flüssigkleber LOCTITE® 274 Henkel Loctite Deutschland GmbH 
www.loctite.de
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NPT Stainless steel

Page 1/4www.burkert–usa.com

Burkert Contromatic USA
2602 McGaw Avenue
Irvine, CA 92614
Tel. 949.223.3100
Fax 949.223.3198
www.burkert-usa.com

  

• Hermetic isolation of fl uid from the  
 atmosphere      

• Corrosion resistant

• Long service life even with “dirty” or  
 high viscosity fl uids    

2/2–way, 1/4” – 2” 
Diaphragm Valve – Stainless steel 

This diaphragm valve with stainless steel body is 
an alternative to ball valves for polluted, dirty, ab-
rasive or high viscosity fl uids. High fl ow rates are 
attained with the 2–way stainless steel body. 

The diaphragm between the actuator and body 
hermetically isolates the fl uid from the actuator. 
The maintenance–free and robust valves can be 
fi tted with a comprehensive range of accessories 

for position indication, stroke limitation or hand 
wheel operation.

Applications

• Pollution control equipment

• Chemical processing equipment

• Water treatment

• Textile dyeing

• Paint spraying equipment

Operating Data (valve)

Fluid temperature 
depending on diaphragm 
material
 EPDM
 PTFE

14°F to 284°F
14°F to 284°F

Valve body 316 L stainless steel

Body surfaces Internally Ra 40 to Ra 88

Diaphragm material EPDM, PTFE

On request Digital electro–pneumatic positioner

Operating data

Material PA (Polyamide)

PPS (Polyphenylsulfi de)

Ambient temperature PA        14°F to 140°F
PPS1)    40°F to 190°F
1) Temp. to 280°F max. for short intervals only

Control pressure
Max. admissable control 
pressure

145 PSI (PA)

100 PSI (PPS)

Circuit function A
(spring to close)

Min. required control 
pressure 80 PSI

Circuit function I 
(no spring)

The following min. control 
pressures are required to 
provide max. operating 
pressure 87 PSI

Control fl uid neutral gas, air
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Technical data                                                                  Dimensions [inch]

Control Functions

A –  2/2–way valve,
   normally closed by spring action.

I  –  2/2–way valve, with double-
   acting actuator.

B  –  2/2–way valve, normally open 
   by spring action

(P)

(A)

A

P

Port 
Connections

Orifi ce

[inch]

CV–Rating Operating Pressure
Diaphragm

Actuator size

[ø inch]  

Weight

[lbs.][inch]
EPDM   
[PSI]

PTFE
[PSI]

1/4 5/16 1.2 5 145 1.58 .9 

1/2 9/16 7.6 100 –– 1.97 1.5

1/2 9/16 7.6 145 145 2.48 2.1 

3/4 3/4 15.2 145 140 3.15 4.4

1 1 24.5 70 –– 2.48 2.9

1 1 24.5 145 100 3.15 4.8

1-1/4 1-1/4 38.6 145 115 3.94 8.6

1-1/2 1-1/2 53.8 94 –– 3.94 9.2

1-1/2 1-1/2 53.8 145 140 4.93 16.5

2 2 82.0 115 100 4.93 16.7

Specifications 

Materials 

Stainless steel inserts

NBR for PA actuator
FKM for PPS actuator

Oil–bronze guide

PA or PPS actuator

PTFE or EPDM
diaphragm

316L Stainless steel

Threaded port connection
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Technical data                                                                  Dimensions [inch]

Hand wheelStroke limitation
Electrical feedback
signaller Type 1062

Threaded port connection

ø D2 C

ø 
H

2

F
E

G

H
3 H
4 H

5

ø D3 ø D4

(3.49)
(2.23)

ø (2.6)

H
2

L2

A
/FB

Orifi ce Actuator B C ø D2 ø D3 ø D4 E F G H2 H3 H4 H5 L2 A/F

[inch] [inch] NPT”

5/16   1.58 1/4 1.34 2.09 - - 0.65 1.14 G 1/8 3.35 - - - 3.35 0.66

9/16   1.97 1/2 1.54 2.52 1.54 3.15 0.79 1.73 G 1/8  4.81  6.78  7.01 7.13 4.02 1.06

9/16   2.48 1/2 2.05 3.15 1.54 3.15 0.95 1.69 G 1/4  5.48  7.45  7.68 7.80 4.02 1.06

3/4   2.48 3/4 2.05 3.15 1.54 3.15 0.95 2.13 G 1/4  5.75  7.80  8.04 8.16 4.45 1.26

3/4   3.15 3/4 2.36 3.98 1.54 3.15 0.95 2.44 G 1/4  6.86  8.83  9.06 9.18 4.45 1.26

1   3.15 1 2.36 3.98 1.54 3.15 0.95 2.56 G 1/4  6.97  8.94  9.18 9.30 5.00 1.62

1 1/4   3.94 1 1/4 2.88 5.00 2.09 5.91 0.95 3.19 G 1/4  9.06 11.94 11.82 11.27 5.75 1.97

1 1/2   3.94 1 1/2 2.88 5.00 2.09 5.91 0.95 3.35 G 1/4  9.26 12.14 12.02 11.47 6.26 2.36

1 1/2   4.93 1 1/2 3.39 6.03 2.09 5.91 1.18 3.66 G 1/4 10.80 13.67 13.55 13.00 6.26 2.36

2   4.93 2 3.39 6.03 2.09 5.91 1.18 3.90 G 1/4 10.95 13.83 13.71 13.16 7.53 2.76

•  Pilot Valves
•  Digital electro-pneumatic positioner
• Electrical feedback signaller Type 1062
• Magnetic-inductive proximity sensors for position sensing mounted to the actuator
•  Independently adjustable stroke limitation:
 – for maximum fl ow
 – for minimum fl ow
•  Hand wheel
• Control function B, normally opened by spring

Accessories and options on request 
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Ordering charts (other versions on request)(other versions on request)

Control Function A, normally closed by spring,
NPT port connection, PA–actuator

Control Function A, normally closed by spring,
NPT port connection, PPS–actuator
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NPT   1/4 5/16 EPDM 145 1.58 Use PPS

NPT   1/4 5/16 PTFE/EPDM 145 1.58 Use PPS

NPT   1/2 9/16 EPDM 123 1.97 459 023 Y

NPT   1/2 9/16 EPDM 145 2.48 459 024 Z

NPT   1/2 9/16 PTFE/EPDM 145 2.48 459 027 U

NPT   3/4 3/4 EPDM 145 2.48 459 025 S

NPT   3/4 3/4 EPDM 145 3.15 459 026 T

NPT   3/4 3/4 PTFE/EPDM 145 3.15 459 028 D

NPT 1 1 EPDM 43 2.48 458 587 S

NPT 1 1 EPDM 145 3.15 458 588 B

NPT 1 1 PTFE/EPDM 108 3.15 458 595 S

NPT 11/4 1 1/4 EPDM 145 3.94 459 029 C

NPT 11/4 1 1/4 PTFE/EPDM 115 3.94 459 031 Y

NPT 11/2 1 1/2 EPDM 94 3.94 458 601 Q

NPT 11/2 1 1/2 EPDM 145 4.93 458 603 J

NPT 11/2 1 1/2 PTFE/EPDM 145 4.93 458 607 N

NPT 2 2 EPDM 115 4.93 458 609 Y

NPT 2 2 PTFE/EPDM 100 4.93 458 613 B
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NPT   1/4 5/16 EPDM 145 1.58 135 444 N

NPT   1/4 5/16 PTFE/EPDM 145 1.58 135 448 S

NPT   1/2 9/16 EPDM 123 1.97 TBD

NPT   1/2 9/16 EPDM 145 2.48 TBD

NPT   1/2 9/16 PTFE/EPDM 145 2.48 TBD

NPT   3/4 3/4 EPDM 145 2.48 TBD

NPT   3/4 3/4 EPDM 145 3.15 TBD

NPT   3/4 3/4 PTFE/EPDM 145 3.15 TBD

NPT 1 1 EPDM 43 2.48 TBD

NPT 1 1 EPDM 145 3.15 TBD

NPT 1 1 PTFE/EPDM 108 3.15 TBD

NPT 11/4 1 1/4 EPDM 145 3.94 TBD

NPT 11/4 1 1/4 PTFE/EPDM 115 3.94 TBD

NPT 11/2 1 1/2 EPDM 94 3.94 TBD

NPT 11/2 1 1/2 EPDM 145 4.93 TBD

NPT 11/2 1 1/2 PTFE/EPDM 145 4.93 TBD

NPT 2 2 EPDM 115 4.93 TBD

NPT 2 2 PTFE/EPDM 100 4.93 TBD

Control Function I, double–acting actuator,
NPT port connection, PA–actuator
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NPT   1/4 5/16 EPDM 145 1.58 Use PPS

NPT   1/4 5/16 PTFE/EPDM 145 1.58 Use PPS

NPT   1/2 9/16 EPDM 145 1.97 459 032 Z

NPT   1/2 9/16 PTFE/EPDM 145 2.48 459 035 U

NPT   3/4 3/4 EPDM 145 2.48 459 033 S

NPT   3/4 3/4 EPDM 145 3.15 459 034 T

NPT   3/4 3/4 PTFE/EPDM 145 3.15 459 036 V

NPT 1 1 EPDM 145 3.15 459 213 B

NPT 1 1 PTFE/EPDM 145 3.15 458 620 N

NPT 11/4 1 1/4 EPDM 145 3.94 459 037 W

NPT 11/4 1 1/4 PTFE/EPDM 145 3.94 459 068 F

NPT 11/2 1 1/2 EPDM 145 3.94 458 622 C

NPT 11/2 1 1/2 PTFE/EPDM 145 4.93 458 624 E

NPT 2 2 EPDM 145 4.93 458 625 F

NPT 2 2 PTFE/EPDM 145 4.93 458 626 G
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NPT   1/4 5/16 EPDM 145 1.58 457 270 N

NPT   1/4 5/16 PTFE/EPDM 145 1.58 457 271 B

NPT   1/2 9/16 EPDM 145 1.97 TBD

NPT   1/2 9/16 PTFE/EPDM 145 2.48 TBD

NPT   3/4 3/4 EPDM 145 2.48 TBD

NPT   3/4 3/4 EPDM 145 3.15 TBD

NPT   3/4 3/4 PTFE/EPDM 145 3.15 TBD

NPT 1 1 EPDM 145 3.15 TBD

NPT 1 1 PTFE/EPDM 145 3.15 TBD

NPT 11/4 1 1/4 EPDM 145 3.94 TBD

NPT 11/4 1 1/4 PTFE/EPDM 145 3.94 TBD

NPT 11/2 1 1/2 EPDM 145 3.94 TBD

NPT 11/2 1 1/2 PTFE/EPDM 145 4.93 TBD

NPT 2 2 EPDM 145 4.93 TBD

NPT 2 2 PTFE/EPDM 145 4.93 TBD

Control Function I, double–acting actuator,
NPT port connection, PPS–actuator

In case of special application conditions, We reserve the right to make technical  0602/2_US-en
please consult for advice. changes without notice.
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2.1.19. Alldos Non-Return Injection Valve 522 

Series 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 738 of 879



15.750025-V0.0
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2.1.20. Praher Non-Return Check Valve 
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

SPECIFICATIONS:
- Sizes: DN 10 / d16 - DN 80 / d 110, 3/8" - 4"
- O-rings and check seal: EPDM / FPM (Viton)
- Body material: PVC-u - PP - PVDF
- Spring material: 304 stainless, Teflon

HASTELLOY-C (optional)
- Foot valve screen material: PP

l Operating pressure:
3/8" (DN 10) -  2 1/2” (DN 65) 232 psi (16bar) 
3" (DN 80) 145 psi ( 10 bar)
4" (DN 80) 87 psi (6 bar)

l Valve ends:
- Solvent cement socket (ASTM, DIN, JIS)
- Solvent cement spigot (DIN)
- Threaded socket (BSP, NPT)
- Flange (ANSI, ASA, DIN, JIS)

l FEATURES:
• corrosion resistant
• radial installation or removal
• low pressure loss
• suitable for high flow rates
• quick and exact closing and opening
• suitable for liquids with very low 
specific gravity

l Sample Specification:
All Praher s4 series spring check valves, sizes 3/8" - 4" shall be of true union design.
The PHE internal spring loaded check design shall guarantee leak tight seating in
extreme low pressure and vertical installations. Minimum spring load of 1 lbs., spring
shall be 304 stainless steel, teflon encapsulated stainless steel or Hastelloy-c. All O-
rings and check seals shall be EPDM or VITON and shall meet NSF61 criteria. Union ends
shall be interchangeable with s4 series ball valves. PVC shall be NSF61 listed and meet
ASTM d1764-cell cass 12454. PP shall be conforming to ASTM d4101, cell class
ppo2120b67272. PVDF shall be conforming to ASTM 3222 cell class type II.

d 16 20 25 32 40 50 63 75 90 110
DN 10 15 20 25 32 40 50 65 80 80
G 3/8" 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 3" 4"
L 114,0 124,0 144,0 154,0 174,0 194,0 224,0 284,0 300,0 340,0
L1 120,0 130,0 150,0 160,0 180,0 200,0 230,0 290,0 310,0 350,0
A 62,0 62,0 70,0 74,0 84,0 95,0 109,0 137,0 163,0 163,0
Z 67,5 67,5 76,0 81,0 90,0 104,0 121,0 148,0 183,0 176,0
t 16,5 16,5 19,5 22,5 26,5 31,5 38,5 45,0 55,5 64,0
D 53,0 53,0 63,0 70,0 85,0 101,0 121,5 155,0 188,0 188,0

PN PVC 16 16 16 16 16 16 16 16 10 6
PN PP 16 16 16 16 16 16 16 16 10 6
PN PVDF 16 16 16 16 16 16 16 16 10 6

all dimensions in mm, all pressure ratings PN in BAR

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF
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www.prahervalves.com
phone: 705-725-1100, fax: 705-725-0444
101 Saunders Rd., Barrie, ON L4M 6E7

S4 SPRING CHECK, FOOT, AERATING (VACUUM BREAKER)

VALVE, PVC, PP, PVDF

Parts:
01. O-Ring
02. Body
03. Gasket
04. Check valve poppet
04.1 Aerating valve poppet
04.2 Foot valve poppet (weighed) 
05. Spring 
06. Spring retainer ring
07. O-Ring
08. End Connector
09. Union nut
10. Screen PP - only foot valve
11. O-Ring support ring ( PP valve only)
13. Flange adapter
14. Flange
15. Connection set

SPRING CHECK VALVE

FOOT VALVE

AERATING VALVE (VACUUM BREAKER)

Flow rate (US GPM)
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Head loss Diagram (water)

2.54 25.40 254.00 2540.00

0.145

0.0145

1.45

 
Pr

es
su

re
lo

ss
p

[p
si

]

0.25

30

25

20

15

10

5

0 50 100    150    200    250    300    350    400    450    500
flow V (m3/h)

ve
lo

ci
ty

w
(m

/s
)

Air Flow Diagram (PVC Valves)
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2.1.21. Prochem Ball Valves 
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2-WAY REDUCED BORE STAINLESS BSP, 800 W.O.G. 2-WAY FULL BORE STAINLESS BSP, 1000 W.O.G.

Size cv Factor Torque Weight
mm in gpm Nm in. / lbs lbs

8 1/4 10 5.8 50 .50
10 3/8 10 5.8 50 .50
15 1/2 12 8.5 75 .68
20 3/4 35 11.3 100 1.25
25 1 60 20.5 180 2.0
32 1-1/4 100 27 235 3.4
40 1-1/2 150 34 300 4.5
50 2 250 37.3 330 7.8

STAINLESS STEEL

Ball Valves

These simple, practical, one piece “bar-stock” type
valves provide the most economic solution for manual
control of air, water, and other clean and corrosive fluids
in many environments.

Available in sizes 8mm through 50mm (1⁄4" - 2").
• Reduced port
• One piece economy design
• Investment cast CF8M
• Anti-blowout stem
• Seat material Virgin PTFE

Pressure/Temperature Rating

Full bore 2-piece threaded valves allowing straight-
through flow. Virtually no head loss and a superior
performer with mildly abrasive as well as corrosive fluids.
Ideal for in-line control of process fluids.

Available in sizes 8mm through 50mm (1⁄4" - 2").
• Full port
• Two piece body
• Investment cast CF8M
• Anti-blowout stem
• Adjustable stem packing 
• Actuator mounting pad to ISO 5211
• Seat material Virgin PTFE

Pressure/Temperature Rating

Prochem offers a full range of high quality ball valves for a variety of general and specialty

applications. Stocks are maintained at our branches Australia-wide, ensuring that our

customers can rely on quick access to the most suitable style of ball valve for their needs.
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3-WAY REDUCED BORE STAINLESS BSP, 800 W.O.G.

L-ported valves available to replace two normal valves,
saving space, cost and weight.

Available in sizes 8mm through 50mm ( 1⁄4" - 2").

“T” Ported valves available on request.
• Reduced port
• Investment cast CF8M
• Anti-blowout stem
• Actuator mounting pad
• Seat material Virgin PTFE

Pressure/Temperature Rating

2-WAY FULL BORE STAINLESS 3-PIECE BSP, 1000 W.O.G. 

Size cv Factor Torque Weight
mm in gpm Nm in. / lbs lbs

8 1/4 10 5.8 50 1.0
10 3/8 10 5.8 50 1.0
15 1/2 12 7.5 65 1.0
20 3/4 35 10 80 2.0
25 1 68 17 150 3.0
32 1-1/4 105 23 200 4.5
40 1-1/2 150 25.5 225 5.2
50 2 290 28.5 250 8.0
65 2-1/2 390 96 850 20.0
80 3 580 113 1000 28.0
100 4 1020 272 2400 45.0

3-piece construction allows end connections to be permanently
fitted to the pipe, so the valve body can be removed enabling
replacement of seals without disturbing pipework.

Available in sizes 8 mm through 100mm (1⁄4" - 4").
• Full port
• 3-piece swing out body
• Investment cast CF8M
• In-line repairable
• Anti-blowout stem
• Locking SS handle
• Adjustable stem packing 
• Actuator mounting pad to ISO 5211
• Seat material Reinforced PTFE

Pressure/Temperature Rating
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2-WAY REDUCED BORE STAINLESS BSP, 2000 W.O.G. 

The 2000 W.O.G. range is a simple, practical, one piece
“bar-stock” type valves provide the most economic solution
for manual control.

Available in sizes 15mm and 25mm (1⁄2" - 1").
• Reduced port
• One piece economy design
• Investment cast CF8M
• Anti-blowout stem
• Seat material Virgin PTFE

Pressure/Temperature Rating

PROCHEM 316 NPT 2000 W.O.G. FULL BORE BALL VALVE

TWO PIECE, NPT END 8MM - 50MM (1/4” - 2”) 2000PSIG.

Full Bore 2-piece threaded valves allowing straight-through
flow. Virtually no head loss and a superior performer with
mildly abrasive as well as corrosive fluids. Ideal for in-line
control of process fluids.

Available in sizes 8mm through 50mm:
• Full Port
• Two Piece body
• Investment cast CF8M
• Anti-blowout stem
• Adjustable stem packing
• All 316 wetted and non wetted components
• Seat material Virgin PTFE

Pressure/Temperature Rating
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Valve Size Breakaway Weight cv Factor
mm               in Torque Nm lbs gpm

15 1/2" 7-8 5 26
20 3/4" 10-11 6 50
25 1" 25-27 8 68
40 1-1/2" 42-44 15 210
50 2" 47-49 23 330
65 2-1/2" 49-52 35 425
80 3" 128-147 42 600
100 4" 156-168 66 1200

D E F

W

A

C

I*N

BL

K

NOTE: HOLE SIZE  
AND P.C.D. AS  
PER FLANGE STD  

FLANGED BALL VALVES

Body: ASTM-A351-CF8M
Ball material: 316 S/S
Seat material: Reinforced PTFE 
Stem: 316 S/S

FLANGED

Ball Valves
Split Body ANSI-ISO stainless steel 
flanged ball valves
• Full bore for minimum pressure drop
• In-line repairable split body design
• Investment cast through 4" – CF8M
• Anti-blowout stem
• Adjustable stem packing
• Locking handle
• Static grounding device
• Flange dimensions to ANSI B16.5
• Face to face dimension to ANSI B16.10
• Design in accordance ANSI B16.34 and API60 Testing 

to API 598
• Actuator mounting pad to ISO 5211
• Vacuum service down to 20 microns
• Stocked in 150# D, E, ANSI

CLASS 150

U

J

A VIEW

TOP VIEW

Both above views are for sizes 
1⁄2", 3⁄4", 1", 11⁄2" and 2" valves.

CLASS 150 (all dimensions are in millimetres)

Size A B C D E F L I N K W U J

1/2" 1.6 11.2 9.6 15 60.5 88.9 108 16 4 120 91.0 50 M6

3/4" 1.6 12.7 11.1 20 69.9 98.6 117 16 4 120 94.5 50 M6

1" 1.6 14.3 12.7 25 79.3 108.0 127 16 4 158 96.5 50 M6

1-1/2" 1.6 17.6 16.0 38 98.6 127.0 165 16 4 228 113.0 70 M8

2" 1.6 19.1 17.5 50 120.7 152.4 178 19 4 228 122.5 70 M8

2-1/2" 1.6 22.4 20.8 65 139.8 178.0 190 19 4 349 - 102 M10

3" 1.6 23.9 22.3 80 152.5 190.0 203 19 4 349 - 102 M10

4" 1.6 23.9 22.3 100 190.5 229.0 228 19 8 349 - 102 M10
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2.1.22. Prochem Stainless Steel Fittings & 

Components 
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Flanges

A flange is designed to connect sections of pipe, or to join a pipe to an assembly such as a pressure vessel, valve 
or pump. Flanges are joined by bolting, and sealing is completed with the use of gaskets, and fixed to the piping
system by welding or threading. 

A comprehensive range of Table D and E flanges to AS2129, and forged flanges to ANSI/ASME standards in ratings
of class, are stocked by Prochem throughout Australia in sizes 15NB (1⁄2") through to 400NB (16").

Larger sizes to 1500NB (60") and ratings to class 2500 are also available through our worldwide network of quality
approved mills and stockists.

Standard stocks include 304L and 316L stainless steels, with many other materials available on request including
Cr Mo, low temperature alloys, nickel based alloys and duplex. All flanges can be supplied complete with material
certificates in strict accordance with applicable standards, under the control of Prochem’s ISO 9001 Quality
Assurance Program.  
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SLIP ON - TUBE BORE (left) and PIPE BORE (right) PLATE FLANGES

BLIND PLATE FLANGES

RAISED FACE WELD NECK FLANGES

RAISED FACE BLIND FLANGES

SCREWED FLANGES

RAISED FACE - SLIP ON (left), SOCKET WELD (right) FLANGES

Flanges
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LAP JOINT

FORGED BRANCH FLANGES

FORGED FLANGES 900# TO 2500#

TYPES AND APPLICATIONS

Slip on Weld Flange The flange is slipped over the pipe and
welded (usually both inside and outside) to provide strength
and prevent leakage. These flanges are at the low cost end of
the scale, and do not require high accuracy when cutting the
pipe to length. They can sometimes have a boss or hub,
and can be made with a bore to suit either pipe or tube. 

Weld Neck Flange This flange is designed to be joined to a
piping system by butt welding. It is relatively expensive because
of its long neck, but is preferred for high stress applications.
The neck, or hub, transmits stresses to the pipe, reducing stress
concentrations at the base of the flange. The gradual transition
of thickness from the base of the hub to the wall thickness at the
butt weld provides important reinforcement of the flange.
The bore of the flange matches the bore of the pipe, reducing
turbulence and erosion.

Threaded Flange This is similar to a slip-on flange in outline,
but the bore is threaded, thus enabling assembly without
welding. This obviously limits its application to relatively low
pressure piping systems. The flange may be welded around
the joint after assembly, but this is not considered a
satisfactory method of increasing its pressure applications. 

Socket Weld Flange This is similar to a slip-on flange in outline,
but the bore is counter-bored to accept pipe. The diameter of the
remaining bore is the same as the inside diameter of the pipe.
The flange is attached to the pipe by a fillet weld around the hub
of the flange. An optional internal weld may be applied in high
stress applications. Its biggest use is in high pressure systems
such as hydraulic and steam lines. 

Lap Joint Flange This is again similar to a slip-on flange, but
it has a radius at the intersection of the bore and the flange
face, and no raised face, to accommodate a lap joint stub end.
The face on the stub end forms the gasket face of the flange.
This type of flange is used in applications where sections of
piping systems need to be dismantled quickly and easily for
inspection or replacement, because the stub end is welded
to the pipe, not the flange. 

Blind Flange This is a flange without a bore and is used to
shut off a piping system or vessel opening. It also permits easy
access to vessels or piping systems for inspection purposes.

Loose Flange This is usually used with a pressed collar,
where the flange is placed behind the collar before the collar is
welded to the pipe. The
flange is not welded, and
thus allows for easy
alignment. As the flange is
not in direct contact with
the liquid, alternative
materials can be used for
the flange. 

SPECTACLE BLIND
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Flanges
FLANGE FACINGS

The most common types of flange facings are: 

• Flat Face (commonly used on AS2129 Flanges) and 

• Raised Face (commonly used on ASME/ANSI B16.5
Flanges)

Other facings include:

• Ring joint

• Tongue and groove

• Male and female

• O-ring groove

MANUFACTURING STANDARDS

In Australia, flanges are commonly manufactured to the
following standards: 

1. AS2129 - Flanges for Pipes, Valves and Fittings 

They are commonly known as “Table” flanges, (eg Table D) and are normally made from plate, hence slip-on, loose or blind flange
are the most common forms. 

The standard covers up to 3000mm nominal size in Table D, and 1200mm nominal size in Table E, but only flanges up to 300mm
nominal size are normally available off the shelf, in 304(L) or 316(L) grades. The other rating classes of Table A,C,F,H,J, and K are
in less common usage than Table D and E. 

2. ASME/ANSI B16. 5  Pipe Flanges and Flanged Fittings

These are commonly referred to by their class rating eg. “ANSI 150”.

This standard specifies that for the standard 304L/316L grades, the flanges must be forged (except for blind flanges which can
be made from plate), and the most commonly stocked flanges are weld-neck, slip on and blind. (Note that the slip-on flanges
have a hub similar to the lap joint flange previously depicted.) 

The standard covers sizes up to 24" diameter, in rating classes of 150, 300, 400, 600, 900, 1500 and 2500. 

3. ASME/ANSI B16.47 Large Diameter Steel Flanges

This standard covers sizes 26" through to 60" diameter. In series A, class ratings 150, 300, 400, 600 and 900. 
In series B, class ratings 75, 150, 300, 400, 600 and 900. 

4. ASME/ANSI B16.36 Orifice Flanges 

This standard covers sizes 1" to 24" in rating classes of 3W, 4W, 600, 900, 1500 and 2500. 

Other standards in less common use include: 

BS 4504 – Circular Flanges for Pipes, Valves and Fittings (PN designated) 

BS1560 Section 3.1 – Circular Flanges for Pipes, Valves and Fittings (Class designated) 

ISO 7005 – Metallic Flanges 

AS 4087 – Metallic Flanges for Waterworks Purposes 

The DIN 2500 - Series 

All of these standards specify the pressure-temperature ratings, materials, dimensions, tolerances and marking for flanges, 
and should be referred to for selection purposes. 
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NOMINAL OUTSIDE THICKNESS THICKNESS LENGTH TOTAL DIAMETER DIAMETER BOLT NUMBER DIAMETER NOMINAL
PIPE DIAMETER COPPER PLATE OR OF LENGTH OF AT LARGE AT SMALL CIRCLE OF OF PIPE
SIZE BORE OF FLANGE ALLOY FORGED BOSS WELDING END OF END OF DIAMETER HOLES HOLES SIZE

STEEL NECK NECK NECK
Metric          (ins) A B C1 C D E F G H J K Metric           (ins)

15 (1/2) 95 6 6* 10 22 27 22 67 4 14 15 (1/2)
20 (3/4) 100 6 6* 11 22 33 27 73 4 14 20 (3/4)
25 (1) 115 8 7* 11 22 43 34 83 4 14 25 (1)
32 (1-1/4) 120 8 8* 11 25 49 43 87 4 14 32 (1-1/4)
40 (1-1/2) 135 10 9* 13 29 59 49 98 4 14 40 (1-1/2)
50 (2) 150 10 10* 13 29 70 61 114 4 18 50 (2)
65 (2-1/2) 165 11 10* 16 32 83 76 127 4 18 65 (2-1/2)
80 (3) 185 13 11* 16 35 102 89 146 4 18 80 (3)

100 (4) 215 16 13 19 41 130 115 178 8 18 100 (4)
125 (5) 255 17 14 19 44 152 142 210 8 18 125 (5)
150 (6) 280 17 17 19 48 184 169 235 8 22 150 (6)
200 (8) 335 19 19 22 51 241 220 292 8 22 200 (8)
250 (10) 405 22 22 27 64 292 274 356 12 22 250 (10)
300 (12) 455 25 25 29 70 343 324 406 12 26 300 (12)
350 (14) 525 25 29 - 73 387 356 470 12 26 350 (14)
400 (16) 580 25 32 - - - - 521 12 26 400 (16)
450 (18) 640 29 35 - - - - 584 16 26 450 (18)
500 (20) 705 35 38 - - - - 641 16 26 500 (20)
600 (24) 825 38 48 - - - - 756 16 33 600 (24)

NOMINAL OUTSIDE THICKNESS THICKNESS LENGTH TOTAL DIAMETER DIAMETER BOLT NUMBER DIAMETER NOMINAL
PIPE DIAMETER COPPER PLATE OR OF LENGTH OF AT LARGE AT SMALL CIRCLE OF OF PIPE
SIZE BORE OF FLANGE ALLOY FORGED BOSS WELDING END OF END OF DIAMETER HOLES HOLES SIZE

STEEL NECK NECK NECK
Metric          (ins) A B C1 C D E F G H J K Metric           (ins)

15 (1/2) 95 6 5* 10 22 27 22 67 4 14 15 (1/2)
20 (3/4) 100 6 5* 11 22 33 27 73 4 14 20 (3/4)
25 (1) 115 8 5* 11 22 43 34 83 4 14 25 (1)
32 (1-1/4) 120 8 6* 11 25 49 43 87 4 14 32 (1-1/4)
40 (1-1/2) 135 10 6* 13 29 59 49 98 4 14 40 (1-1/2)
50 (2) 150 10 8* 13 29 70 61 114 4 18 50 (2)
65 (2-1/2) 165 11 8* 16 32 83 76 127 4 18 65 (2-1/2)
80 (3) 185 13 10* 16 35 102 89 146 4 18 80 (3)

100 (4) 215 16 10* 19 41 130 115 178 4 18 100 (4)
125 (5) 255 17 13 19 44 152 142 210 8 18 125 (5)
150 (6) 280 17 13 19 48 184 169 235 8 18 150 (6)
200 (8) 335 19 13 22 51 241 220 292 8 18 200 (8)
250 (10) 405 19 16 27 64 292 274 356 8 22 250 (10)
300 (12) 455 22 19 29 70 343 324 406 12 22 300 (12)
350 (14) 525 25 22 - 73 387 356 470 12 26 350 (14)
400 (16) 580 25 22 - - - - 521 12 26 400 (16)
450 (18) 640 29 25 - - - - 584 12 26 450 (18)
500 (20) 705 32 29 - - - - 641 16 26 500 (20)
600 (24) 825 35 32 - - - - 756 16 30 600 (24)

LENGTH THROUGH HUB DRILLING DATA

TABLE D

LENGTH THROUGH HUB DRILLING DATA

TABLE E

BO
RE

 O
F 

FL
AN

GE
S 

TO
 S

UI
T 

EI
TH

ER
 P

IP
E 

OR
 T

UB
E 

OD
- R

EF
ER

 P
IP

E/
TU

BE
 D

IM
EN

SI
ON

S 
PA

GE
S 

32
/3

3
BO

RE
 O

F 
FL

AN
GE

S 
TO

 S
UI

T 
EI

TH
ER

 P
IP

E 
OR

 T
UB

E 
OD

- R
EF

ER
 P

IP
E/

TU
BE

 D
IM

EN
SI

ON
S 

PA
GE

S 
32

/3
3

*Plate flanges less than 12mm thickness may suffer unacceptable distortion after welding to pipe.

*Plate flanges less than 12mm thickness may suffer unacceptable distortion after welding to pipe.
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NOMINAL OUTSIDE THICKNESS THICKNESS LENGTH TOTAL DIAMETER DIAMETER BOLT NUMBER DIAMETER NOMINAL
PIPE DIAMETER COPPER PLATE OR OF LENGTH OF AT LARGE AT SMALL CIRCLE OF OF PIPE
SIZE BORE OF FLANGE ALLOY FORGED BOSS WELDING END OF END OF DIAMETER HOLES HOLES SIZE

STEEL NECK NECK NECK
Metric          (ins) A B C1 C D E F G H J K Metric           (ins)

NOMINAL OUTSIDE THICKNESS THICKNESS LENGTH TOTAL DIAMETER DIAMETER BOLT NUMBER DIAMETER NOMINAL
PIPE DIAMETER COPPER PLATE OR OF LENGTH OF AT LARGE AT SMALL CIRCLE OF OF PIPE
SIZE BORE OF FLANGE ALLOY FORGED BOSS WELDING END OF END OF DIAMETER HOLES HOLES SIZE

STEEL NECK NECK NECK
Metric          (ins) A B C1 C D E F G H J K Metric           (ins)

15 (1/2) 95 8 10* 10 22 27 22 67 4 14 15 (1/2)
20 (3/4) 100 8 10* 11 22 33 27 73 4 14 20 (3/4)
25 (1) 120 10 10* 11 29 43 34 87 4 18 25 (1)
32 (1-1/4) 135 10 13 11 35 52 43 98 4 18 32 (1-1/4)
40 (1-1/2) 140 11 13 13 35 59 49 105 4 18 40 (1-1/2)
50 (2) 165 11 16 13 35 70 61 127 4 18 50 (2)
65 (2-1/2) 185 13 16 16 38 86 76 146 8 18 65 (2-1/2)
80 (3) 205 14 16 16 44 102 89 165 8 18 80 (3)

100 (4) 230 17 19 19 51 130 115 191 8 18 100 (4)
125 (5) 280 19 22 19 57 159 142 235 8 22 125 (5)
150 (6) 305 22 22 19 57 184 169 260 12 22 150 (6)
200 (8) 370 25 25 22 67 241 220 324 12 22 200 (8)
250 (10) 430 25 29 27 73 298 274 381 12 26 250 (10)
300 (12) 490 29 32 29 79 352 324 438 16 26 300 (12)
350 (14) 550 32 35 - 86 387 356 495 16 30 350 (14)
400 (16) 610 32 41 - - - - 552 20 30 400 (16)
450 (18) 675 35 44 - - - - 610 20 33 450 (18)
500 (20) 735 38 51 - - - - 673 24 33 500 (20)
600 (24) 850 41 57 - - - - 781 24 36 600 (24)

LENGTH THROUGH HUB DRILLING DATA

TABLE F

15 (1/2) 115 10 13 10 29 30 22 83 4 18 15 (1/2)
20 (3/4 115 10 13 11 29 35 27 83 4 18 20 (3/4)
25 (1) 120 11 14 11 29 43 34 87 4 18 25 (1)
32 (1-1/4) 135 11 17 11 35 52 43 98 4 18 32 (1-1/4)
40 (1-1/2) 140 13 17 13 35 59 49 105 4 18 40 (1-1/2)
50 (2) 165 13 19 13 35 70 61 127 4 18 50 (2)
65 (2-1/2) 185 14 19 16 38 86 76 146 8 18 65 (2-1/2)
80 (3) 205 16 22 16 44 102 89 165 8 18 80 (3)

100 (4) 230 19 25 19 51 130 115 191 8 18 100 (4)
125 (5) 280 22 29 19 57 159 142 235 8 22 125 (5)
150 (6) 305 25 29 19 57 184 169 260 12 22 150 (6)
200 (8) 370 32 32 22 67 241 220 324 12 22 200 (8)
250 (10) 430 35 35 27 73 298 274 381 12 26 250 (10)
300 (12) 490 38 41 29 79 352 328 438 16 26 300 (12)
350 (14) 5550 41 48 - 86 387 386 495 16 30 350 (14)
400 (16) 610 44 54 - - - - 552 20 30 400 (16)
450 (18) 675 48 60 - - - - 610 20 33 450 (18)
500 (20) 735 51 67 - - - - 673 24 33 500 (20)
600 (24) 850 57 76 - - - - 781 24 36 600 (24)

LENGTH THROUGH HUB DRILLING DATA

TABLE H

*Plate flanges less than 12mm thickness may suffer unacceptable distortion after welding to pipe.

*Plate flanges less than 12mm thickness may suffer unacceptable distortion after welding to pipe.
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ANSI CLASS 150ANSI CLASS 150
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ANSI CLASS 300ANSI CLASS 300
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ANSI CLASS 600ANSI CLASS 600
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ANSI CLASS 900ANSI CLASS 900
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ANSI CLASS 1500ANSI CLASS 1500
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ANSI CLASS 2500ANSI CLASS 2500
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PRESSURE TEMPERATURE RATINGS KPAPRESSURE TEMPERATURE RATINGS KPA

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 763 of 879



RU REDUCING UNION

TTT UNION TEE

C UNION CROSS

LM ELBOW MALE

TTM MALE BRANCH TEE

LMF 45D MALE ELBOW

U UNION

BU BULKHEAD UNION

LU UNION ELBOW

CM CONNECTOR MALE

TMT MALE RUN TEE

BCM BULKHEAD MALE
CONNECTOR

AF ADAPTOR FEMALE

R REDUCER

UAN UNION, BUAN
BULKHEAD AN UNION AND
AAN AN ADAPTOR

AM ADAPTOR MALE

BA BULKHEAD ADAPTOR

PC PORT CONNECTOR 
& PC REDUCING PORT
CONNECTOR

Gyrolok
TWIN FERRULE TUBE FITTINGS

HOKE GYROLOK 

Twin ferrule compression fittings

Hoke Gyrolok tube fittings have been carefully
designed and manufactured to provide a wide range
of outstanding leak-tight application capabilities. 

Hoke Gyrolok fittings are available as standard in
brass, 316 Stainless steel and Monel. Also available
for custom orders in special shapes and materials:
Hastelloy™ C, HC-Duplex 2205, DO3-Inconel™,
INC- Super Duplex 2507, D50-Titanium, Ti-254
SMO, 6MO.

From sizes 1/16" to 2" OD. Consult your local
Prochem office for full catalogue details.

Inconel, Incolloy, Hastelloy and Monel are registered tradenames.
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CF CONNECTOR FEMALE LF ELBOW FEMALE

TFT FEMALE RUN TEE TTF FEMALE BRANCH TEE

BCF BULKHEAD 
CONNECTOR FEMALE

CP CAP CONNECTOR

P PLUG CBW BUTTWELD

LBW BUTTWELD ELBOW EC (BSPT) GYROLOK

EZ (G SERIES) GYROLOK EA (G SERIES) GYROLOK

N NUT

KN KNURLED NUT

FF FRONT FERRULE

SCF SAFETY CHANGER
FERRULE

CLFA LAPPED CONNECTOR

DI DIELECTRIC FITTING

GYRO GAUGE

SCNF SAFETY CHANGER NUT
& FERRULE

FR REAR FERRULE

SCRN SCREEN

BN BULKHEAD NUT

FTC FUSABLE PLUG
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Pipe and Tube

SEAMLESS AND WELDED PIPE – Is available throughout Prochem in accordance with material specification ASTM
A312 and dimensional specifications ANSI/ASME B36.10 M ANSI/ASME B36.19 M.

Comprehensive stocks of seamless and welded pipe includes 6NB (1⁄8") to 400NB (16") in SCH 10S and SCH 40S. 
Seamless pipe is also available ex-stock in heavier schedules such as SCH 80S, SCH 160 and XXS.

Larger sizes of both seamless and welded pipe are readily available through our worldwide network of suppliers. 
All pipe is fully traceable and available in 6m lengths.

SEAMLESS TUBE – Prochem leads the field in the supply of high quality instrument tube which is stocked throughout
Australia specifically for use with compression fittings. The tube is dual graded, 316/316L and dual specified A269/A213
to not only cover instrumentation applications, but boiler, superheater and heat exchanger applications as well. All tube in
sizes 4.76mm (3⁄16") to 25.40mm (1") OD inclusive are dual specified, contain 2.5% minimum molybdenum to provide
maximum corrosion protection and are produced to a maximum hardness of RB 80.

Sizes from 1" through 2" are supplied to ASTM A269 TP-316. High quality seamless tube from Prochem is fully certifiable 
and available in standard 6m lengths although 1⁄8" OD tube is supplied in coils. Other sizes may be supplied in coils if
required.

WELDED TUBE – Prochem stock welded tube in a variety of finishes to suit market needs. These include “as welded”,
“as welded polished”, “welded bright annealed”, “welded annealed polished”, and others on request. Our standard size
range covers 12.7mm (1⁄2") through 152.4mm (6") OD in 1.6mm WT (16 SWG) and 203.2mm (8") OD in 2.00mm WT
(14 SWG).

Materials in stock include 304 and 316 stainless steel to ASTM A269, ASTM A554 and AS1528.1-2001 as standard
stock, with other grades, standards or sizes available on request.

HEAT EXCHANGER TUBE – Through our extensive network of overseas suppliers, Prochem offers a comprehensive
selection of heat exchanger and condenser tubes in a range of stainless and special alloys.

Whether you require finned tube, u-tube or straight tube, please give us a call. We will be pleased to source your
requirements.
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Information obtained from the Australian Stainless Steel Development Association.

COMMON PIPE AND TUBE TERMS USED IN THE AUSTRALIAN INDUSTRY

TUBE: Tube is usually defined by an outside dimension “OD” and a wall thickness. 

SECTION TUBE: Section tubing is initially rolled and welded as round tube and then rolled or drawn to its new non-circular
cross section. Typical forms are square, rectangular and oval. Many other forms are available. Section tubing is used
extensively in architectural and structural applications. 

PIPE: Pipe can be defined by nominal pipe size (NPS) under American standards classifications. Alternatively nominal bore
(NB) may be specified under British standards classifications along with a schedule (wall thickness). In Australia these terms
are usually mixed, with all stock being available to the American system, although enquiries are usually made under the British
system, i.e. 50NB schedule 40s pipe, rather than 50NPS Pipe. It should also be noted there are dimensional differences
between the American and the British systems. Under the American system size 65 pipe measures 73 mm O.D and under the
British system it measures 76.2 mm O.D. European and Japanese manufacturers may define the pipe by its actual outside
diameter and wall thickness, in mm, rather than by nominal size and schedule. 

AS WELDED (A.W.): Tubing produced directly off a continuous tube welding mill. 

AS WELDED ANNEALED (A.W.A.): Tubing produced in the same process as for ‘As-Welded’ but annealed as a final
operation. 

COLD WORKED (C.W.) AND COLD WORKED ANNEALED (C.W.A.): Cold Worked tubing is produced in the same
process as for ‘As-Welded’ and then the weld area is subjected to a mechanical cold working process for removal of the weld
bead to produce a smooth internal surface. An annealing process is then performed to produce Cold Worked Annealed tube. 

WELDED DRAWN (W.D.) AND WELDED DRAWN ANNEALED (W.D.A.): Welded Drawn tube is produced under AWA or
CWA conditions and then redrawn through sizing dies and mandrels to achieve close tolerances on outside diameter and wall
thickness. An annealing process is then performed to produce Welded Drawn Annealed tube. 

ANNEALED: The tube is subjected to heat treatment by either an ‘oxygen enriched’ furnace or by Bright Annealing in a
‘controlled atmosphere’ furnace. 

POLISHING: Usually for tubing where the quality of the surface finish of the tubing is to be improved. This can be achieved by
the use of an abrasive sanding belt or by electropolishing the tube surface. A variety of surface finishes are available e.g.
hairline, buff or mirror. Either of the internal or external surfaces can be polished, but external polishing is the more common,
being used for many decorative applications. 

PASSIVATING: The stainless steel is treated by immersion in a dilute solution of acid, which has the effect of eliminating many
types of surface contamination which may cause discolouration or superficial corrosive attack in service. A solution of nitric
acid in water is widely used. The removal of residues such as particles of steel from cutting tools from the surface permits the
material to re-generate its invisible, protective oxide film as a continuous permanent covering. 

PICKLING: The material is immersed in an acid solution for the purpose of removing the oxide scale which is formed after
annealing or heat treatment in an ‘oxygen enriched environment furnace’. A mixture of nitric and hydrofluoric acid in water is
widely used. Where tenacious oxides are present, sulphuric acid can be used to soften the scale prior to dipping the material
in the nitric/hydrofluoric acid bath. 

Pipe and Tube
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SEAMLESS MANUFACTURING PROCESSES

Hot Finished

Prior to extrusion, a short round billet is pierced or bored to
form a hollow billet. The billet is then heated and a mandrel
is pushed through. The mandrel is then concentrically
positioned to a circular die. Elongation is carried out by
squeezing the billet through the annular space formed by the
die and the mandrel. Elongation of the material then takes
place to attain the required dimensions. 

Cold Finished

Stainless steel pipe and tube made by the hot finishing
process may have some limitations which might create the
need for further cold finishing operations. Cold finishing is
desirable to achieve: 

(i) closer tolerances of material,

(ii) cleaner and smoother surfaces,

(iii) more readily controlled mechanical properties,

(iv) a far greater range of sizes, particularly small diameters 
and thin wall thicknesses,

(v) an almost limitless range of non-circular shapes.

Cold finishing is obtained by drawing a tube with larger
outside diameter and wall thickness than the finished
product through an external sizing die. The internal size can
be controlled by the use of a plug or mandrel. 

Centrifugal Cast

The cast tube or pipe is formed by centrifugal force
generated as the metal becomes entrained on the inside of a
spinning cylindrical metal mould. This gives a tubular casting
with the outside diameter and length determined by the
mould size and the inside diameter determined by the
amount of metal poured. Centrifugal cast materials come
in a range of sizes and these are generally limited to a
minimum of 65 mm OD and a maximum of 650 mm OD.
Lengths to 5 metres are available although 2-4 metres is
more common. 

Forged and Bored

An ingot or bloom is forged and brought as nearly as
practicable to the finished size and shape by hot working.
The material is adequately worked under a tool of sufficient
capacity to refine the structure in the wall of the finished
pipe. After heat treatment the inside and outside diameters
are machined to final size. 

WELDED MANUFACTURING PROCESSES

Continuously Longitudinal Welded

A coil of stainless steel strip is fed into the tube mill. The strip
passes through forming rolls which progressively form the
material ready for welding. The welding process is then
carried out, usually tungsten inert gas (TIG). The product
passes under a sanding belt which removes the weld bead
on the outside diameter. The product can then be subjected
to the proper post-weld treatment to bring it to specification. 

Fabricated Welded

This method utilises sheets or plates of the required
thickness and developed width, to manufacture the pipe or
tube. The plate is pressed into shape with a press brake,
which is equipped with the appropriate tooling. Following the
forming operation the product is fed through a series of rolls
to ensure the correct cross sectional form during the welding
operation which follows. After welding, the product can be
subjected to the proper post-weld treatment required to
bring it to specification. 

Spirally Welded

Spirally welded tube is produced by driving coil strip from a 
de-coiler, through drive rollers, and into a cylindrical former 
(or shoe), at a pre-determined angle. The edges of the
resulting “spring-like” profile are arc welded as they feed
past a fixed welding torch. This process is particularly
suitable for making large diameter tubes, with relatively thin
wall thicknesses, to close tolerances of straightness and
ovality. 

Information obtained from the Australian Stainless Steel Development
Association.

Pipes and tubes are manufactured by either the

seamless or welded process. These processes

can be broken down into a number of

manufacturing subgroups. 

Manufacturing Methods
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BURSTING
PRESSURES

P = 2 x S x t

D

P = Pressure Rating 
(MPa) 

S = Minimum Tensile 
Strength (MPa) 

t = Wall thickness (mm) 

D = Outside Diameter of 
Pipe (mm)

MM INCH 50 100 150 200 250 300 350 400

6 1/8
8 1/4
10 3/8
15 1/2 56.2 49.9 43.6 40.5 37.7 35.7 34.6 33.4
20 3/4 52.1 46.3 40.5 37.5 35.0 33.2 32.1 31.0
25 1 47.6 42.3 36.9 34.3 31.9 30.3 29.3 28.3
32 1-1/4 37.7 33.4 29.2 27.1 25.3 24.0 23.2 22.4
40 1-1/2 37.0 32.9 28.7 26.6 24.8 23.5 22.8 22.0
50 2 36.3 32.2 28.2 26.1 24.4 23.1 22.3 21.6
65 2-1/2 32.7 29.0 25.4 23.5 21.9 20.8 20.1 19.4
80 3 31.3 27.8 24.3 22.6 21.0 19.9 19.3 18.6
90 3-1/2
100 4 29.5 26.2 22.9 21.3 19.8 18.8 18.2 17.6
125 5
150 6
200 8
250 10
300 12

NOMINAL
BORE SIZE

SEAMLESS PIPE NOMINAL WORKING PRESSURES (MPA) FOR GRADES 316, 304 AND 321

MM INCH 50 100 150 200 250 300 350 400

6 1/8 30.1 26.8 23.4 21.7 20.2 19.2 18.5 17.9
8 1/4 30.1 26.8 23.4 21.7 20.2 19.2 18.5 17.9
10 3/8 24.1 21.4 18.7 17.4 16.2 15.4 14.9 14.4
15 1/2 24.8 22.0 19.2 17.9 16.6 15.8 15.3 14.7
20 3/4 19.8 17.6 15.4 14.2 13.3 12.6 12.2 11.8
25 1 20.8 18.4 16.1 14.9 13.9 13.2 12.8 12.3
32 1-1/4 16.4 14.6 12.8 11.8 11.0 10.5 10.1 9.8
40 1-1/2 14.4 12.7 11.1 10.3 9.6 9.1 8.8 8.5
50 2 11.5 10.2 8.9 8.3 7.7 7.3 7.1 6.8
65 2-1/2 10.5 9.3 8.1 7.5 7.0 8.7 6.4 6.2
80 3 8.6 7.6 6.7 6.2 5.8 5.5 5.3 5.1
90 3-1/2 7.5 6.7 5.8 5.4 5.0 4.8 4.6 4.5
100 4 6.7 5.9 5.2 4.8 4.5 4.2 4.1 4.0
125 5 6.0 5.3 4.7 4.3 4.0 3.8 3.7 3.6
150 6 5.1 4.5 3.9 3.6 3.4 3.2 3.1 3.0
200 8 4.3 3.8 3.3 3.1 2.9 2.7 2.6 2.6
250 10 3.8 3.4 3.0 2.8 2.6 2.4 2.4 2.3
300 12 3.5 3.1 2.7 2.5 2.4 2.2 2.2 2.1

50 100 150 200 250 300 350 400

42.0 37.3 32.6 30.3 28.2 26.7 25.9 25.0
40.9 36.3 31.8 29.5 27.5 26.0 25.2 24.3
33.8 30.0 26.2 24.3 22.7 21.5 20.8 20.1
32.5 28.9 25.3 23.4 21.8 20.7 20.0 19.3
26.9 23.9 20.9 19.4 18.1 17.1 16.6 16.0
25.3 22.5 19.7 18.2 17.0 16.1 15.6 15.1
21.1 18.7 16.4 15.2 14.2 13.4 13.0 12.5
19.1 16.9 14.8 13.7 12.8 12.1 11.7 11.3
16.2 14.4 12.6 11.7 10.9 10.3 10.0 9.6
17.7 15.7 13.7 12.7 11.9 11.3 10.9 10.5
15.5 13.7 12.0 11.1 10.4 9.8 9.5 9.2
14.1 12.6 11.0 10.2 9.5 9.0 8.7 8.4
13.2 11.7 10.2 9.5 8.8 8.4 8.1 7.8
11.6 10.3 9.0 8.4 7.8 7.4 7.1 6.9
10.6 9.4 8.2 7.6 7.1 6.7 6.5 6.3
9.3 8.3 7.3 6.7 6.3 5.9 5.7 5.6
8.5 7.5 6.6 6.1 5.7 5.4 5.2 5.0
7.4 6.5 5.7 5.3 4.9 4.7 4.5 4.4

50 1O0 150 200 250 300 350 400

58.6 52.0 45.5 42.2 39.3 37.3 36.0 34.8
55.2 49.0 42.8 39.7 37.0 35.1 33.9 32.8
46.8 41.6 36.4 33.7 31.4 29.8 28.8 27.8
43.8 38.9 34.0 31.6 29.4 27.9 27.0 26.0
36.6 32.5 28.4 26.4 24.6 23.3 22.6 21.8
34.1 30.3 26.5 24.6 22.9 21.7 21.0 20.3
28.8 25.5 22.3 20.7 19.3 18.3 17.7 17.1
26.3 23.4 20.4 19.0 17.7 16.7 16.2 15.6
23.0 20.4 17.8 16.6 15.4 14.6 14.1 13.7
24.0 21.3 18.7 17.3 16.1 15.3 14.8 14.3
21.5 19.1 16.7 15.5 14.4 13.7 13.2 12.8
19.9 17.7 15.4 14.3 13.4 12.7 12.2 11.8
18.7 16.6 14.5 13.5 12.6 11.9 11.5 11.1
16.9 15.0 13.1 12.2 11.3 10.7 10.4 10.0
16.3 14.5 12.7 11.7 11.0 10.4 10.0 9.7
14.5 12.9 11.3 10.4 9.7 9.2 8.9 8.6
11.6 10.3 9.0 8.4 7.8 7.4 7.2 6.9
9.8 8.7 7.6 7.1 6.6 6.2 6.0 5.8

SCHEDULE 40S
TEMPERATURE DEG C

SCHEDULE 10S
TEMPERATURE DEG C

NOMINAL
BORE SIZE

SCHEDULE 80S
TEMPERATURE DEG C

SEAMLESS PIPE NOMINAL WORKING PRESSURES (MPA) FOR GRADES 316, 304 AND 321

Figures shown in the following tables are nominal working pressures for seamless stainless steel
pipe under constant operating conditions.

Where pressures or temperature fluctuations occur increased safety factors should be adopted. 
Listed below are “factors of safety” recommended for varying pressure conditions. 

– 5 to bursting pressure for no pressure fluctuations. 

– 8 to bursting pressure for small/regular pressure fluctuations. 

– 12 to bursting pressure for large/prolonged pressure fluctuations . 

The figures given for nominal working pressures and factor of safety are for quick reference
purposes only. Detailed design calculations should be in accordance with the applicable design
standard. 

Nominal working pressures for welded pipe can be calculated by multiplying the figure in
the tables by 0.85 (weld joint efficiency factor). 

Calculations have been formulated by using figures obtained from the Australian Pressure Piping
Code AS 4041. 

50 1O0 150 200 250 300 350 400

87.8 77.9 68.1 63.2 58.9 55.8 54.0 52.2
73.3 65.1 56.9 52.8 49.2 46.6 45.1 43.6
68.1 60.5 52.9 49.1 45.7 43.3 41.9 40.5
57.5 51.1 44.6 41.4 38.6 36.8 35.4 34.2
52.6 46.7 40.8 37.9 35.3 33.5 32.4 31.3
45.9 40.8 35.7 33.1 30.8 29.2 28.3 27.3
48.1 42.7 37.3 34.6 32.3 30.6 29.6 28.6
42.9 38.1 33.3 30.9 28.8 27.3 26.4 25.5

SCHEDULE XXS
TEMPERATURE DEG C

SCHEDULE 160
TEMPERATURE DEG C

NOMINAL WORKING PRESSURESNOMINAL WORKING PRESSURES
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MM INCH 50 100 150 200 250 300 350 400

6 1/8
8 1/4
10 3/8
15 1/2 46.7 40.8 35.3 32.2 30.2 28.3 27.5 26.3
20 3/4 43.4 37.9 32.8 29.9 28.1 26.2 25.5 24.4
25 1 39.6 34.6 29.9 27.3 25.6 24.0 23.3 22.3
32 1-1/4 31.3 27.4 23.7 21.6 20.3 19.0 18.4 17.6
40 1-1/2 30.8 26.9 23.3 21.2 19.9 18.6 18.1 17.3
50 2 30.2 26.4 22.8 20.8 19.5 18.3 17.8 17.0
65 2-1/2 27.2 23.8 20.6 18.7 17.6 16.4 16.0 15.3
80 3 26.1 22.8 19.7 18.0 16.9 15.8 15.3 14.7
90 3-1/2
100 4 24.6 21.5 18.6 16.9 15.9 14.9 14.5 13.8
125 5
150 6
200 8
250 10
300 12

SCHEDULE XXS
TEMPERATURE DEG C

SCHEDULE 160
TEMPERATURE DEG C

NOMINAL
BORE SIZE

MM INCH 50 100 150 200 250 300 350 400

6 1/8 25.1 21.9 19.0 17.5 16.2 15.2 14.7 14.1
8 1/4 25.1 21.9 19.0 17.5 16.2 15.2 14.8 14.1
10 3/8 20.1 17.6 15.2 14.0 13.0 12.2 11.8 11.3
15 1/2 20.6 18.0 15.6 14.4 13.3 12.5 12.1 11.6
20 3/4 16.5 14.4 12.4 11.5 10.6 10.0 9.7 9.3
25 1 17.3 15.1 13.1 12.0 11.2 10.4 10.2 9.7
32 1-1/4 13.7 11.9 10.3 9.5 8.8 8.3 8.0 7.7
40 1-1/2 11.9 10.4 9.0 8.3 7.7 7.2 7.0 6.7
50 2 9.6 8.4 7.2 6.7 6.2 5.8 5.6 5.4
65 2-1/2 8.7 7.6 8.6 6.1 5.6 5.3 5.1 4.9
80 3 7.1 6.2 5.4 5.0 4.6 4.3 4.2 4.0
90 3-1/2 6.3 5.5 4.7 4.4 4.0 3.8 3.7 3.5
100 4 5.6 4.9 4.2 3.9 3.6 3.4 3.3 3.1
125 5 5.0 4.4 3.8 3.5 3.2 3.0 2.9 2.8
150 6 4.2 3.7 3.2 2.9 2.7 2.5 2.5 2.4
200 8 3.6 3.1 2.7 2.5 2.3 2.2 2.1 2.0
250 10 3.2 2.8 2.4 2.2 2.1 1.9 1.9 1.8
300 12 2.9 2.6 2.2 2.0 1.9 1.8 1.7 1.7

50 100 150 200 250 300 350 400

35.0 30.5 26.5 24.4 22.6 21.2 20.6 19.7
34.0 29.8 25.8 23.7 22.0 20.6 20.0 19.2
28.1 24.6 21.3 19.6 18.2 17.0 16.5 15.8
27.1 23.7 20.5 18.9 17.5 16.4 15.9 15.2
22.4 19.6 16.9 15.6 14.5 13.5 13.2 12.6
21.1 18.4 l5.9 14.7 13.6 12.8 12.4 11.9
17.6 15.4 13.3 12.3 11.4 10.6 10.3 9.9
15.9 13.9 12.0 11.1 10.3 9.6 9.3 8.9
13.5 11.8 10.2 9.4 8.7 8.2 7.9 7.6
14.7 12.9 11.1 10.3 9.5 8.9 8.7 8.3
12.9 11.2 9.7 9.0 8.3 7.8 7.6 7.2
11.8 10.3 8.9 8.2 7.6 7.1 6.9 6.6
11.0 9.6 8.3 7.7 7.1 6.6 6.5 6.2
9.7 8.4 7.3 6.7 6.2 5.8 5.7 5.4
8.8 7.7 6.7 6.1 5.7 5.3 5.2 5.0
7.8 6.8 5 9 5.4 5.0 4.7 4.6 4.4
7.1 6.2 5.3 4.9 4.6 4.3 4.2 4.0
6.1 5.4 4.6 4.3 4.0 3.7 3.6 3.4

50 1O0 150 200 250 300 350 400

48.7 42.6 36.9 34.0 31.5 29.5 28.7 27.4
45.9 40.1 34.7 32.0 29.7 27.8 27.0 25.8
39.0 34.1 29.5 27.2 25.2 23.6 22.9 21.9
36.5 31.9 27.6 25.4 23.6 22.1 21.5 20.5
30.5 26.7 23.1 21.3 19.7 18.5 17.9 17.2
28.4 24.8 21.5 19.8 18.4 17.2 16.7 16.0
23.9 20.9 18.1 16.7 15.5 14.5 14.1 13.5
21.9 19.1 16.6 15.3 14.2 13.3 12.9 12.3
19.1 16.7 14.5 13.3 12.4 11.6 11.3 10.8
20.0 17.5 15.1 13.9 12.9 12.1 11.8 11.3
17.9 15.6 13.5 12.4 11.6 10.8 10.5 10.1
16.6 14.5 12.5 11.6 10.7 10.0 9.7 9.3
15.6 13.6 11.8 10.9 10.1 9.4 9.2 8.8
14.0 12.3 10.6 9.8 9.1 8.5 8.3 7.9
13.6 11.9 10.3 9.5 8.8 8.2 8.0 7.6
12.1 10.5 9.1 8.4 7.8 7.3 7.1 6.8
9.7 8.5 7.3 6.8 6.3 5.9 5.7 5.5
8.2 7.1 6.2 5.7 5.3 4.9 4.8 4.6

SCHEDULE 40S
TEMPERATURE DEG C

SCHEDULE 10S
TEMPERATURE DEG C

NOMINAL
BORE SIZE

SCHEDULE 80S
TEMPERATURE DEG C

SEAMLESS PIPE NOMINAL WORKING PRESSURES (MPA) FOR GRADES 316L AND 304L

SEAMLESS PIPE NOMINAL WORKING PRESSURES (MPA) FOR GRADES 316L AND 304L

50 1O0 150 200 250 300 350 400

73.0 63.8 55.2 50.3 47.3 44.2 43.0 41.1
61.0 53.3 46.1 42.0 39.5 36.9 35.9 34.3
56.7 49.5 42.9 39.1 36.7 34.3 33.3 31.9
47.9 41.8 36.2 33.0 31.0 29.0 28.2 27.0
43.8 38.2 33.1 30.2 28.3 26.5 25.7 24.6
38.2 33.4 28.9 26.3 24.7 23.1 22.5 21.5
40.0 35.0 30.2 27.6 25.9 24.2 23.5 22.5
35.7 31.2 27.0 24.6 23.1 21.6 21.0 20.1

BURSTING
PRESSURES

P = 2 x S x t

D

P = Pressure Rating 
(MPa) 

S = Minimum Tensile 
Strength (MPa) 

t = Wall thickness (mm) 

D = Outside Diameter of 
Pipe (mm)

Figures shown in the following tables are nominal working pressures for seamless stainless steel
pipe under constant operating conditions.

Where pressures or temperature fluctuations occur increased safety factors should be adopted. 
Listed below are “factors of safety” recommended for varying pressure conditions. 

– 5 to bursting pressure for no pressure fluctuations. 

– 8 to bursting pressure for small/regular pressure fluctuations. 

– 12 to bursting pressure for large/prolonged pressure fluctuations . 

The figures given for nominal working pressures and factor of safety are for quick reference
purposes only. Detailed design calculations should be in accordance with the applicable design
standard. 

Nominal working pressures for welded pipe can be calculated by multiplying the figure in
the tables by 0.85 (weld joint efficiency factor). 

Calculations have been formulated by using figures obtained from the Australian Pressure Piping
Code AS 4041. 

NOMINAL WORKING PRESSURESNOMINAL WORKING PRESSURES
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inches   mm Wall thickness in mm Theoretical inside diameter in mm Weight in kg/m
Nominal Outside

Bore Diameter 5S 10S 40S 80S 160 XXS
6 10.3 1.24 1.73 2.41

1/8 0.405 7.82 6.84 5.48
0.28 0.37 0.47 

8 13.7 1.65 2.24 3.02
1/4 0.540 10.40 9.22 7.66

0.49 0.63 0.80

10 17.1 1.65 2.31 3.2
3/8 0.675 13.80 12.48 10.70

0.63 0.84 1.10

15 21.34 1.65 2.11 2.77 3.73 4.78 7.47
1/2 0.840 18.04 17.12 15.80 13.88 11.78 6.40

0.80 1.00 1.27 1.62 1.95 2.55

20 26.7 1.65 2.11 2.87 3.91 5.56 7.82
3/4 1.050 23.40 22.48 20.96 18.88 15.58 11.06

1.03 1.28 1.69 2.20 2.90 3.64

25 33.4 1.65 2.77 3.38 4.55 6.35 9.09
1 1.315 30.10 27.86 26.64 24.30 20.70 15.22

1.30 2.09 2.50 3.24 4.24 5.45

32 42.2 1.65 2.77 3.56 4.85 6.35 9.790
1-1/4 1.660 38.90 36.66 35.08 32.50 29.50 22.80

1.65 2.70 3.39 4.47 5.61 7.77

40 48.2 1.65 2.77 3.68 5.08 7.14 10.15
1-1/2 1.900 44.90 42.66 40.84 38.04 33.92 27.90

1.91 3.11 4.05 5.41 7.25 9.56

50 60.3 1.65 2.77 3.91 5.54 8.74 11.07
2 2.375 57.00 54.76 52.48 49.22 42.82 38.16

2.40 3.93 5.44 7.48 11.11 13.44

65 73.0 2.11 3.05 5.16 7.01 9.53 14.02
2-1/2 2.875 68.78 66.90 62.68 58.98 53.94 44.96

3.69 5.26 8.63 11.41 14.92 20.39

80 88.9 2.11 3.05 5.49 7.62 11.13 15.24
3 3.500 84.68 82.80 77.92 73.66 66.64 58.42

4.51 6.45 11.29 15.27 21.35 27.68

90 101.6 2.11 3.05 5.74 8.08
3-1/2 4.000 97.38 95.50 90.12 85.44

5.18 7.40 13.57 18.63

100 114.3 2.11 3.05 6.02 8.56 13.49
4 4.500 110.08 108.20 102.26 97.18 87.32

5.84 8.36 16.07 22.32 33.54

125 141.3 2.77 3.40 6.55 9.53
5 5.563 135.76 134.50 128.20 122.24

9.47 11.57 21.77 30.97

150 168.3 2.77 3.40 7.11 10.97
6 6.625 162.76 161.50 154.08 146.36

11.32 13.84 28.26 42.56

200 219.1 2.77 3.76 8.18 12.70
8 8.625 213.56 211.58 202.74 193.70

14.79 19.96 42.55 64.64

250 273.1 3.40 4.19 9.27 12.70
10 10.750 266.30 264.72 254.56 247.70

22.63 22.63 27.78 60.31 96.01

300 323.9 3.96 4.57 9.53 12.70
12 12.750 315.98 314.76 304.84 298.50

31.25 31.25 36.00 73.88 132.08

350 355.6 3.96 4.78
14 14.000 347.68 346.04

34.36 41.30

400 406.4 4.19 4.78
16 16.000 398.02 396.84

41.56 47.29

450 457.0 4.19 4.78
18 18.000 448.62 447.44

46.81 53.26

500 508.0 4.78 5.54
20 20.000 498.44 496.92

59.25 68.61

550 559.0 4.78 5.54
22 22.000 549.44 547.92

65.24 75.53

600 610.0 5.54 6.35
24 24.000 598.92 597.30

82.47 94.45

750 762.0 6.35 7.92
30 30.000 749.30 746.16

118.31 147.36

AMERICAN NATIONAL STANDARD STAINLESS STEEL PIPE

Information obtained from the Australian Stainless Steel Development Association.

Dimensions according to ANSI/ASME B36. 19 for Stainless Steel Pipe. 

Dimensions according to ANSI/ASME B36. 10 for Welded and Seamless Wrought
Steel Pipe. 

Weights are given in kilograms per meter and are for carbon steel pipe with plain
ends. The different grades of stainless steel permit considerable variations in weight.
The austenitic stainless steels may be about 2% greater, and the ferritic stainless
steels about 5% less than the values shown in the table.

PIPE DIMENSIONS & WEIGHTSPIPE DIMENSIONS & WEIGHTS
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Approximate Weight and Theoretical Working Pressure for Seamless Tube

1. Figures shown in shaded are the THEORETICAL WEIGHT of tube, calculated using the nominal outside diameter and wall thickness as in the formula:
W=  C(d-t)t Where: W= Weight (kg/m) C= 0.02466

d= Specified O.D. (mm) t= Specified W.T. (mm) 

2. Figures shown are the THEORETICAL WORKING PRESSURE (MPa) of Grade 316, 304 and 321 seamless tube, calculated using the ASME B31.3 formula. 
Where P=   2tSE P = Internal gauge pressure; S = Stress value for material (ie: 137.89 MPa); E = Quality factor = 1; D = Outside Diameter of the tube;

D-2tY Y = Coefficient = 0.4; t = Wall Thickness (Where ‘D’ is 3.18 to 12.7 inclusive, t x 0.85 and ‘D’>12.7, t x 0.9 to make allowances for 
Wall Thickness Tolerance allowable in accordance with Standard ASTM A269

3. Figures shown are the THEORETICAL WORKING PRESSURE (PSI) of Grade 316, 304, and 321 seamless tube, calculated using the ASME B31.3 formula.
Where P=   2tSE P = Internal gauge pressure; S = Stress value for material (ie: 20000 PSI); E = Quality factor = 1; D = Outside Diameter of the Tube;

D-2tY Y = Coefficient = 0.4; t = Wall Thickness (Where ‘D’ is 3.18 to 12.7 inclusive, t x 0.85 and ‘D’ > 12.7, t x 0.9 to make allowances for
Wall Thickness Tolerance allowable in accordance with the Standard ASTM A269

TUBE O.D. TUBE WALL THICKNESS
0.45 mm 0.51 mm 0.61 mm 0.71 mm 0.91 mm 1.22 mm 1.63 mm 2.10 mm 2.64 mm 3.25 mm 

O.D. mm O.D. inch 26 SWG 25 SWG 23 SWG 22 SWG 20 SWG 18 SWG 16 SWG 14 SWG 12 SWG 10 SWG

3.18 1/8 0.030 0.034 0.039 0.043 0.051
36.70 42.20 51.71 61.71 83.29
5324 6120 7500 8950 12080

4.76 3/16 0.034 0.053 0.073 0.093 0.113
23.68 27.09 32.91 38.91 51.51
3435 3929 4773 5644 7471

6.35 1/4 0.065 0.073 0.086 0.099 0.122 0.154 0.190
17.45 19.91 24.09 28.37 37.22 51.80 72.90
2531 2888 3494 4114 5399 7514 10573

7.94 5/16 0.083 0.093 0.110 0.127 0.158 0.202 0.254
13.82 15.74 19.00 22.32 29.14 40.22 55.93
2004 2284 2756 3237 4226 5834 8112

9.53 3/8 0.101 0.113 0.134 0.154 0.193 0.250 0.318
11.44 13.02 15.69 18.40 23.94 32.87 45.37
1659 1888 2275 2668 3472 4768 6581

12.70 1/2 0.136 0.153 0.182 0.210 0.265 0.345 0.445 0.549
8.51 9.68 11.64 13.62 17.66 24.09 32.96 43.67
1234 1404 1688 1976 2561 3494 4781 6334

15.88 5/8 0.193 0.230 0.266 0.336 0.441 0.573 0.714
8.16 9.81 11.47 14.84 20.18 27.51 36.28
1184 1422 1663 2152 2928 3990 5262

19.05 3/4 0.233 0.277 0.321 0.407 0.536 0.700 0.878 1.068 1.266
6.78 8.14 9.51 12.28 16.66 22.63 29.72 38.21 48.27
983 1180 1379 1781 2417 3283 4311 5542 7002

22.23 7/8 0.273 0.325 0.377 0.478 0.632 0.828 1.042 1.275 1.521
5.79 6.95 8.11 10.47 14.18 19.21 25.16 32.23 40.56
840 1008 1177 1518 2057 2787 3649 4675 5882

25.40 1 0.313 0.373 0.432 0.550 0.727 0.955 1.207 1.482 1.775
5.06 6.07 7.08 9.13 12.35 16.70 21.82 27.88 34.98
733 880 1027 1324 1791 2422 3165 4044 5074

28.58 1-1/8 0.488 0.621 0.823 1.083 1.371 1.689 2.030
6.28 8.09 10.93 14.76 19.26 24.56 30.74
911 1173 1585 2141 2793 3562 4459

31.75 1-1/4 0.543 0.692 0.919 1.211 1.535 1.895 2.284
5.64 7.26 9.81 13.23 17.24 21.95 27.43
818 1054 1423 1919 2500 3184 3978

38.10 1-1/2 0.835 1.110 1.466 1.864 2.309 2.793
6.03 8.14 10.96 14.25 18.10 22.56
875 1180 1589 2066 2625 3272

44.45 1-3/4 0.977 1.301 1.721 2.193 2.722 3.302
5.16 6.95 9.35 12.14 15.40 19.16
748 1008 1356 1761 2234 2778

50.80 2 1.120 1.492 1.976 2.522 3.135 3.811
4.50 6.07 8.15 10.58 13.40 16.65
653 880 1182 1534 1944 2414

63.50 2-1/2 1.874 2.487 3.180 3.962 4.829
4.84 6.49 8.41 10.64 13.19
701 941 1220 1543 1913

76.20 3 2.256 2.997 3.837 4.789 5.847
4.02 5.39 6.98 8.82 10.92
583 782 1012 1279 1584

88.90 3-1/2 3.508 4.495 5.616 6.864
4.61 5.96 7.53 9.32
669 865 1092 1352

101.60 4 4.018 5.153 6.443 7.882
4.03 5.21 6.57 8.13
584 755 953 1179

127.00 5 5.039 6.468 8.096 9.918
3.22 4.15 5.24 6.47
466 602 760 939

152.40 6 6.060 7.783 9.750 11.954
2.68 3.45 4.35 5.38
388 501 631 780

203.20 8 8.102 10.414 13.057 16.025
2.00 2.58 3.26 4.02
290 375 472 582

TUBE WEIGHTS & WORKING PRESSURES MPA & PSITUBE WEIGHTS & WORKING PRESSURES MPA & PSI
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Stainless Steel

Tube
Seamless Duplex Tube

At elevated temperatures in a high chloride environment
industry turns to Seamless Duplex tubes, to provide extra
corrosion resistance. 

Prochem stock tubes are supplied in Standard Duplex – to
ASTM A789 UNS S31803. 

Available ex-stock in sizes 6.35 OD (1/4” OD) to 12.70 OD
(1/2” OD) – with other sizes available on request. 

Super Duplex Tubes to ASTM A789 UNS S32750 and UNS
S32760 are available on request.

Seamless Monel™ Tube

Available ex-stock in sizes 6.35 OD (1/4” OD) to 12.70 OD
(1/2” OD), with other sizes available on request.

Tube to ASTM B163/B165 UNS N04400.

Other Exotic Alloys

Other special corrosion resistant alloys such as Inconel™,
Hastelloy™, 317L and Titanium are available on request. 

PVC Sheathed Copper Tube

Available in sizes 6.35 OD (1/4” OD) to 12.70 OD (1/2” OD) in
300m drum coils.

Copper Tube to ASTM B75-C12200.

316 or other exotic materials available with outer sheathing on
request.

Coiled Tube

For applications where installation of compression fittings is
difficult, or for where long continuous runs are required,
Prochem have coiled tubing available to ASTM A269 TP316
stainless steel from 3.18 OD (1/8” OD) to 25.4 OD (1” OD). 

Other exotic materials are available on request.

Prochem leads the field in the

supply of high quality instrument

tube for offshore and onshore

applications as well as general

service. These grades are stocked

throughout Australia, Singapore 

and Thailand.

Seamless Stainless Steel Tube

Prochem’s stock of 3.2 OD (1/8” OD) through to 50.8 OD (2” OD) is available in a
variety of wall thickness ranging from 0.71 (22 SWG) up to 3.25 (10 SWG).

All tube from 4.76 OD (3/16” OD) is available in 6m lengths continuously marked
along the length of the tube with size, wall thickness, standard, grade, heat number
and manufactures name. 

From general purpose through to the rigors of a heat exchanger application,
Prochem has your tube requirements covered.
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For use with Twin Ferrule Compression Fittings 

and Valves

Correct and successful compression fitting performance
demands that the “Ferrule hardness” be significantly harder
than the “tubing hardness” on which it is used to ensure that
the ferrules are able to swage onto the tube.

Tubing with hardness at the higher end of the ASTM standard
specified range may compromise make-up integrity and it is
therefore important to limit the hardness of tube for use with
twin ferrule compression fittings.

Prochem limits the hardness of all 316/316L seamless
stainless steel tube up to and including 25.4 OD (1” OD) to a
maximum hardness level of Rockwell B (HRB) 80, offering a
fully annealed tube to ensure make-up integrity.

The tube surface is a critical part of the sealing mechanism
when using a compression fitting, hence a visual inspection of
the tubing to ensure it is free from scratches and other
damage is required.  Severe scratches or damage to the
tubing could affect the safe installation of the compression
fitting and thus any tubing in poor condition should be
disposed of.  Finished tubes shall be scratch free, straight and
smooth ends free of burrs.

Heat Exchanger

Tubes used for boiler, superheater and heat exchanger
applications are controlled under the specification ASTM A213
which includes tighter dimensional tolerances (OD and Wall
thickness), with the requirement for Tensile Testing and a
Flattening Test though these are not a requirement of ASTM
A269.

Prochem stock from 4.76 OD x 0.91 WT (3/16” OD x 20 SWG)
to 25.4 OD x 2.1 WT (1” OD x 14 SWG) dual codified to ASTM
A269/213, and minimum Molybdenum content of 2.5%. 

2.5% Minimum Molybdenum

The demanding chloride environment found in coastal
Australian industry, both onshore and offshore, puts much strain
on the corrosion resistance of standard 316 stainless steels.  

In co-operation with leading petrochemical, refining and
offshore Oil and Gas companies, Prochem developed the
2.5% minimum Molybdenum specification to enhance the
corrosion resistance of seamless tubes used throughout
Australian industries. 

History has now identified the same problem in other parts of
the world and subsequently tubing with a minimum 2.5%
Molybdenum content is being specified in industries
throughout Asia and the Middle East. 

Prochem stock a range of tube sizes from 4.76 OD (3/16” OD)
to 25.4 OD (1” OD) and wall thicknesses from 0.91mm (20
SWG) to 2.1mm (14 SWG). The range of wall thickness
available varies with the OD of the tube. These tubes are dual
codified to ASTM A269/A213, with minimum Molybdenum
content of 2.5%.

Pickled & Passivated vs. Bright Annealed Tubing

Prochem stock Annealed and Pickled (AP) Seamless Tube
which has a “matt” finish and a range of Bright Annealed (BA)
Seamless Tube which has a “shiny” finish.

AP tube is used throughout industry where appearance is not
important and is considered the standard for Refinery and
Offshore Oil and Gas projects. 

BA tube is used throughout industries where aesthetic
appearance is important, such as by the OEM’s who
manufacture panels and analysers houses. 

BA should not be confused with polished tube whose surface
is also “shiny” but may have been hardened during polishing
to unacceptable levels for use with compression fittings.

There is a further risk when using “shiny” tube in that welded
tube, whose distinction to Seamless BA tube is undetectable
to the naked eye, may be substituted for Seamless tube.
Welded tube has lower maximum allowable working pressures
compared to that of seamless tube.

Caution should therefore be taken when using “shiny” tube.
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APPROXIMATE WEIGHT AND THEORETICAL WORKING PRESSURE FOR SEAMLESS TUBE

1. Figures shown in shaded are
the Theoretical Weight of tube,
calculated using the nominal
outside diameter and wall
thickness as in the formula:
W  =  C(d-t)t 

Where: W = Weight (kg/m)
C = 0.02466
d = Specified O.D. (mm)
t = Specified W.T. (mm) 

2. Figures shown are the Theoretical Working
Pressure (MPa) of Grade 316, 304 and 321
seamless tube, calculated using the ASME
B31.3 formula. 
Where  P  =   2tSE 

D-2tY
P = Internal gauge pressure; S = Stress value for
material (ie: 137.89 MPa); E = Quality factor = 1; 
D = Outside Diameter of the tube; Y = Coefficient 
= 0.4; t = Wall Thickness (Where ‘D’ is 3.18 to 12.7
inclusive, t x 0.85 and ‘D’>12.7, t x 0.9 to make
allowances for Wall Thickness Tolerance allowable
in accordance with Standard ASTM A269

3. Figures shown are the Theoretical Working
Pressure (PSI) of Grade 316, 304, and 321
seamless tube, calculated using the ASME B31.3
formula.
Where  P  =   2tSE 

D-2tY
P = Internal gauge pressure; S = Stress value for
material (ie: 20000 PSI); E = Quality factor = 1; 
D = Outside Diameter of the Tube; Y = Coefficient =
0.4; t = Wall Thickness (Where ‘D’ is 3.18 to 12.7
inclusive, t x 0.85 and ‘D’ > 12.7, t x 0.9 to make
allowances for Wall Thickness Tolerance allowable in
accordance with the Standard ASTM A269

TUBE O.D. TUBE WALL THICKNESS
0.45 mm 0.51 mm 0.61 mm 0.71 mm 0.91 mm 1.22 mm 1.63 mm 2.10 mm 2.64 mm 3.25 mm 

O.D. mm O.D. inch 26 SWG 25 SWG 23 SWG 22 SWG 20 SWG 18 SWG 16 SWG 14 SWG 12 SWG 10 SWG

3.18 1/8 0.030 0.034 0.039 0.043 0.051
36.70 42.20 51.71 61.71 83.29
5324 6120 7500 8950 12080

4.76 3/16 0.034 0.053 0.073 0.093 0.113
23.68 27.09 32.91 38.91 51.51
3435 3929 4773 5644 7471

6.35 1/4 0.065 0.073 0.086 0.099 0.122 0.154 0.190
17.45 19.91 24.09 28.37 37.22 51.80 72.90
2531 2888 3494 4114 5399 7514 10573

7.94 5/16 0.083 0.093 0.110 0.127 0.158 0.202 0.254
13.82 15.74 19.00 22.32 29.14 40.22 55.93
2004 2284 2756 3237 4226 5834 8112

9.53 3/8 0.101 0.113 0.134 0.154 0.193 0.250 0.318
11.44 13.02 15.69 18.40 23.94 32.87 45.37
1659 1888 2275 2668 3472 4768 6581

12.70 1/2 0.136 0.153 0.182 0.210 0.265 0.345 0.445 0.549
8.51 9.68 11.64 13.62 17.66 24.09 32.96 43.67
1234 1404 1688 1976 2561 3494 4781 6334

15.88 5/8 0.193 0.230 0.266 0.336 0.441 0.573 0.714
8.16 9.81 11.47 14.84 20.18 27.51 36.28
1184 1422 1663 2152 2928 3990 5262

19.05 3/4 0.233 0.277 0.321 0.407 0.536 0.700 0.878 1.068 1.266
6.78 8.14 9.51 12.28 16.66 22.63 29.72 38.21 48.27
983 1180 1379 1781 2417 3283 4311 5542 7002

22.23 7/8 0.273 0.325 0.377 0.478 0.632 0.828 1.042 1.275 1.521
5.79 6.95 8.11 10.47 14.18 19.21 25.16 32.23 40.56
840 1008 1177 1518 2057 2787 3649 4675 5882

25.40 1 0.313 0.373 0.432 0.550 0.727 0.955 1.207 1.482 1.775
5.06 6.07 7.08 9.13 12.35 16.70 21.82 27.88 34.98
733 880 1027 1324 1791 2422 3165 4044 5074

28.58 1 1/8 0.488 0.621 0.823 1.083 1.371 1.689 2.030
6.28 8.09 10.93 14.76 19.26 24.56 30.74
911 1173 1585 2141 2793 3562 4459

31.75 1 1/4 0.543 0.692 0.919 1.211 1.535 1.895 2.284
5.64 7.26 9.81 13,23 17.24 21.95 27.43
818 1054 1423 1919 2500 3184 3978

38.10 1 1/2 0.835 1.110 1.466 1.864 2.309 2.793
6.03 8.14 10.96 14.25 18.10 22.56
875 1180 1589 2066 2625 3272

44.45 1 3/4 0.977 1.301 1.721 2.193 2.722 3.302
5.16 6.95 9.35 12.14 15.40 19.16
748 1008 1356 1761 2234 2778

50.80 2 1.120 1.492 1.976 2.522 3.135 3.811
4.50 6.07 8.15 10.58 13.40 16.65
653 880 1182 1534 1944 2414

63.50 2 1/2 1.874 2.487 3.180 3.962 4.829
4.84 6.49 8.41 10.64 13.19
701 941 1220 1543 1913

76.20 3 2.256 2.997 3.837 4.789 5.847
4.02 5.39 6.98 8.82 10.92
583 782 1012 1279 1584

88.90 3 1/2 3.508 4.495 5.616 6.864
4.61 5.96 7.53 9.32
669 865 1092 1352

101.60 4 4.018 5.153 6.443 7.882
4.03 5.21 6.57 8.13
584 755 953 1179

127.00 5 5.039 6.468 8.096 9.918
3.22 4.15 5.24 6.47
466 602 760 939

152.40 6 6.060 7.783 9.750 11.954
2.68 3.45 4.35 5.38
388 501 631 780

203.20 8 8.102 10.414 13.057 16.025
2.00 2.58 3.26 4.02
290 375 472 582

Tube Weights and
Working Pressures MPA & PSI

STAINLESS
STEEL

Note: It is the responsibility of the customer/end user to “verify” that the MAWP’s for the tube selected – will suit the application.
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2.1.23. Valveco Knife Gate Valve 
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2.1.24. Red Lion Model CUB5P – Miniature 

Electronic 5-Digit Process Meter 
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1

  THREE SELECTABLE D.C. RANGES
 0 to 10 V, 0(4) to 20 mA, 0 to 50 mA 

  MINIMUM AND MAXIMUM DISPLAY CAPTURE

  LCD, REFLECTIVE OR RED/GREEN LED BACKLIGHTING

  0.48" (12.2 mm) HIGH DIGITS

  OPTIONAL SETPOINT OUTPUT MODULES

  OPTIONAL SERIAL COMMUNICATIONS MODULES (RS232 or RS485)

  OPERATES FROM 9 TO 28 VDC POWER SOURCE

  FRONT PANEL OR CRIMSON PROGRAMMABLE

  DISPLAY COLOR CHANGE CAPABILITY AT SETPOINT OUTPUT

  NEMA 4X/IP65 SEALED FRONT BEZEL

MODEL CUB5P - MINIATURE ELECTRONIC 5-DIGIT PROCESS METER

GENERAL DESCRIPTION
The CUB5 Series provides the user the ultimate in flexibility, from its 

complete user programming to the optional setpoint control and communication 
capability. The CUB5 accepts a DC voltage or current input signal and provides 
a display in the desired unit of measure. The meter also features minimum and 
maximum display capture, display offset, units indicator, and programmable 
user input. The display can be toggled either manually or automatically between 
the selected displays.

The CUB5 display has 0.48" (12.2 mm) high digits. The LCD is available in 
two versions, reflective or red/green backlight. The backlight version is user 
selectable for the desired color and also has variable display intensity.

The capability of the CUB5 can be easily expanded with the addition of  
option modules. The setpoint output cards are field installable with programmable 
setpoints. Serial communications capability for RS232 or RS485 can be added 
with a serial option module.

The CUB5 can be powered from an optional Red Lion Micro-Line/Sensor 
Power Supply (MLPS), which attaches directly to the back of a CUB5. The 
MLPS is powered from 85 to 250 VAC and provides up to 400 mA to drive the 
unit and sensors. 

INPUT
The CUB5P is a DC Process meter. It features voltage and current input 

ranges, that are selected by the user via a programming jumper and software 
input range selection. The ranges consist of the following: 0 to 10 V, 0(4) to 20 
mA, or 0 to 50 mA. Users should select the appropriate voltage range that 
covers their maximum input.

SAFETY SUMMARY
All safety related regulations, local codes and instructions that appear in this 

literature or on equipment must be observed to ensure personal safety and to 
prevent damage to either the instrument or equipment connected to it. If 
equipment is used in a manner not specified by the manufacturer, the protection 
provided by the equipment may be impaired.

Do not use this meter to directly command motors, valves, or other actuators 
not equipped with safeguards. To do so can be potentially harmful to persons or 
equipment in the event of a fault to the meter.

Bulletin No.  CUB5P-D

Drawing No.  LP0655

Released  09/09

Tel +1 (717) 767-6511

Fax +1 (717) 764-0839

www.redlion.net

CAUTION: Risk of Danger.
Read complete instructions prior to 

installationand operation of the unit.

CAUTION: Risk of electric shock.

DIMENSIONS  In inches (mm)

.13 (3.3)

(43.4)

1.712.95 (74.9)

SEL

.15 (3.8)

1.54 (39.1)

RST

 (68     )

+.025 
-.000 
+8 
-0

1.29 (32.8)

2.68

-.000 1.30 

 (33       )-0
+6 

+.024 

Note: Recommended minimum clearance (behind the panel) for    mounting clip installation is 2.15" (54.6) H x 3.00" (76.2) W.

CC US LISTEDUS LISTEDULR

51EB
IND. CONT. EQ.
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1. DISPLAY: 5 digit LCD 0.48" (12.2 mm) high digits
CUB5PR00: Reflective LCD with full viewing angle
CUB5PB00: Transmissive LCD with selectable red or green LED backlight,  
viewing angle optimized. Display color change capability with output state 
when using an output module.

2. POWER: Input voltage range is +9 to +28 VDC with short circuit and input 
polarity protection. Must use an RLC model MLPS or a Class 2 or SELV rated 
power supply.

3. INPUT RANGES: Jumper Selectable
0 to 10 V, 0(4) to 20 mA, 0 to 50 mA

4. SENSOR INPUTS:

5. OVERRANGE RATINGS, PROTECTION & INDICATION:
9 to 28 VDC power circuit is not isolated from the signal circuit.
Input Overrange Indication:  “OLOL”.
Input Underrange Indication:  “ULUL”.
Display Overrange/Underrange Indication: “.....”/“-.....” 

6. RESPONSE TIME:
Display: 500 msec min.
Output: 800 msec max (with input filter setting of 0)

7. NORMAL MODE REJECTION: 60 dB 50/60 Hz
8. USER INPUT (USR): Programmable input. Connect USR terminal to USR 

COMM to activate function. Internal 10K pull-up resistor to +9 to 28 VDC.
Threshold Levels: VIL = 1.0 V max; VIH = 2.4 V min; VMAX = 28 VDC 
Response Time: 5 msec typ.; 50 msec debounce (activation and release)

9. CONNECTIONS: Wire clamping screw terminals
Wire Strip Length: 0.3" (7.5 mm)
Wire Gage: 30-14 AWG copper wire
Torque: 5 inch-lbs (0.565 N-m) max.

10. MEMORY: Nonvolatile E2PROM memory retains all programming 
parameters and max/min values when power is removed.

11. ENVIRONMENTAL CONDITIONS:
Operating Temperature Range for CUB5PR00: -35 to 75°C
Operating Temperature Range for CUB5PB00 depends on display color 

and intensity level as per below:
INTENSITY LEVEL TEMPERATURE

Red Display 1 & 2 -35 to 75°C
3 -35 to 70°C
4 -35 to 60°C
5 -35 to 50°C

Green Display 1 & 2 -35 to 75°C
3 -35 to 65°C
4 -35 to 50°C
5 -35 to 35°C

Storage Temperature: -35 to 85 °C
Operating and Storage Humidity: 0 to 85% max. relative humidity (non-

condensing)
Vibration According to IEC 68-2-6: Operational 5 to 500 Hz, in X, Y, Z 

direction for 1.5 hours, 5 g’s.
Shock According to IEC 68-2-27: Operational 30 g's, 11 msec in 3 directions.
Altitude: Up to 2000 meters

12. CERTIFICATIONS AND COMPLIANCES:
SAFETY
UL Recognized Component, File #E179259, UL61010A-1, CSA 22.2 No. 61010-1 

Recognized to U.S. and Canadian requirements under the Component 
Recognition Program of Underwriters Laboratories, Inc.

UL Listed, File # E137808, UL508, CSA C22.2 No. 14-M95
LISTED by Und. Lab. Inc. to U.S. and Canadian safety standards

Type 4X Outdoor Enclosure rating (Face only), UL50
IECEE CB Scheme Test Report #E179259-V01-S02

Issued by Underwriters Laboratories, Inc.
IEC 61010-1, EN 61010-1: Safety requirements for electrical equipment 

for measurement, control, and laboratory use, Part 1.
IP65 Enclosure rating (Face only), IEC 529

ELECTROMAGNETIC COMPATIBILITY
Emissions and Immunity to EN 61326: Electrical Equipment for Measurement, 
Control and Laboratory use.

Notes:
1. Criterion A: Normal operation within specified limits.
Refer to EMC Installation Guidelines for additional information.

13. CONSTRUCTION: This unit is rated for NEMA 4X/IP65 requirements for 
outdoor use. Installation Category I, Pollution Degree 2. High impact plastic 
case with clear viewing window. Panel gasket and mounting clip included.

14. WEIGHT: 3.2 oz (100 g)

2

GENERAL METER SPECIFICATIONS

ORDERING INFORMATION

MODEL 
NO. DISPLAY COLOR

INPUT CURRENT 
@ 9 VDC WITH 

CUB5RLY0

CUB5PR00 --- 10 mA 40 mA
CUB5PB00 Red (max intensity) 85 mA 115 mA
CUB5PB00 Green (max intensity) 95 mA 125 mA

Class AEN 55011Emissions
Emissions:

30 A/m 

3 V/rms 
Criterion A

Criterion A

EN 61000-4-8

EN 61000-4-6RF conducted interference

1 kV L-L, 
Criterion A EN 61000-4-5Surge 
1 kV signal
2 kV power
Criterion A EN 61000-4-4Fast transients (burst)

2 kV L&N-E power

10 V/m
Criterion AEN 61000-4-3Electromagnetic RF fields
8 kV air discharge
4 kV contact discharge
Criterion AEN 61000-4-2Electrostatic discharge

Immunity to Industrial Locations:

Power frequency magnetic fields

INPUT CURRENT
@ 9 VDC WITHOUT 

CUB5RLY0

ACCURACY 
@23 °C, less 
than 85% RH

INPUT 
RANGE

INPUT 
IMPEDANCE

MAX INPUT 
SIGNAL RESOLUTION TEMP. 

COEFFICIENT

20 / 50 mA 0.1% of span 10  150 mA 1 μA 70 ppm / °C
10 VDC 0.1% of span 538 K 30 V 1 mV 70 ppm / °C

TYPE MODEL NO. DESCRIPTION PART NUMBER

CUB5 CUB5P
Process Meter with Reflective Display CUB5PR00
Process Meter with Backlight Display CUB5PB00

Optional Plug-in Cards

CUB5RLY Single Relay Option Card CUB5RLY0
CUB5SNK Dual Sinking Open Collector Output Card CUB5SNK0

CUB5COM
RS485 Serial Communications Card CUB5COM1
RS232 Serial Communications Card CUB5COM2

CUB5USB USB Serial Communication Card CUB5USB0

Accessories

MLPS
+12 VDC Micro-Line Power Supply, 85 to 250 VAC source, 400 mA max out MLPS1000
+24 VDC Micro-Line Power Supply, 85 to 250 VAC source, 200 mA max out MLPS2000

CBLPROG Programming Cable RS232 (RJ11-DB9) CBLPROG0
CBPRO Programming Cable RS485 (RJ11-DB9) CBPRO007
SFCRD Crimson 2 PC Configuration Software for Windows 98, ME, 2000, XP 1 SFCRD200

CBLUSB USB Programming Cable CBLUSB00
1 Crimson 2 software is a free download from http://www.redlion.net
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INPUT RANGE JUMPER
This jumper is used to select the proper input range. The input range selected 

in programming must match the jumper setting. Select a range that is high 
enough to accommodate the maximum input signal to avoid overloads. To 
access the jumper, remove the rear cover of the meter. 

Warning: Exposed line voltage exists on the circuit boards. 
Remove all power to the meter and load circuits before accessing 
inside of the meter.

REMOVING THE REAR COVER
To remove the rear cover, locate the cover locking tab below the 2nd and 3rd 

input terminals. To release the tab, insert a small, flat blade screwdriver between 
the tab and the plastic wall below the terminals. Inserting the screwdriver will 
provide enough pressure to release the tab locks. To replace the cover, align the 
cover with the input terminals and press down until the cover snaps into place.

3

ADDING OPTION CARDS
The CUB5 meters can be fitted with optional output cards and/or serial 

communications cards. The details for the plug-in cards can be reviewed in the 
specification section below. The plug-in cards, that are sold separately, can be 
installed initially or at a later date.

WARNING: Disconnect all power to the unit before installing 
Plug-in card.

Note: Measurement errors may occur if signal input common is shared with 
another circuit common (ie, serial common, Dual Sinking Output option card, 
or Power Supply common) on multiple units.

SINGLE RELAY CARD
Type: Single FORM-C relay
Isolation To Sensor & User Input Commons: 1400 Vrms for 1 min.

Working Voltage: 150 Vrms
Contact Rating: 1 amp @ 30 VDC resistive; 0.3 amp @ 125 VAC resistive
Life Expectancy: 100,000 minimum operations

DUAL SINKING OUTPUT CARD
Type: Non-isolated switched DC, N Channel open drain MOSFET
Current Rating: 100 mA max. 
VDS ON: 0.7 V @ 100 mA
VDS MAX: 30 VDC
Offstate Leakage Current: 0.5 mA max.

RS485 SERIAL COMMUNICATIONS CARD
Type: RS485 multi-point balanced interface (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity
Bus Address: 0 to 99; max 32 meters per line
Transmit Delay: Selectable (refer to CUB5COM bulletin)

RS232 SERIAL COMMUNICATIONS CARD
Type: RS232 half duplex (non-isolated)
Baud Rate: 300 to 38.4k
Data Format: 7/8 bits; odd, even, or no parity

OPTIONAL PLUG-IN CARDS

1.0 INSTALLING THE METER

2.0 SETTING THE JUMPERS

INPUT RANGE JUMPER

MAIN CIRCUIT 

BOARD

2
0

/5
0

 m
A

INPUT RANGE

JUMPER LOCATION

1
0

 V

INSTALLATION 
The meter meets NEMA 4X/IP65 requirements when properly installed. The 

unit is intended to be mounted into an enclosed panel. Prepare the panel cutout 
to the dimensions shown. Remove the panel latch from the unit. Slide the panel 
gasket over the rear of the unit to the back of the bezel. 
The unit should be installed fully assembled. Insert 
the unit into the panel cutout. 

While holding the unit in place, push the panel 
latch over the rear of the unit so that the tabs of 
the panel latch engage in the slots on the case. 
The panel latch should be engaged in the 

farthest forward slot possible. To achieve a proper seal, tighten the latch screws 
evenly until the unit is snug in the panel (Torque to approx. 28 to 36 in-oz [0.202 
to 0.26 N-m]). Do not over-tighten the screws.

INSTALLATION ENVIRONMENT
The unit should be installed in a location that does not exceed the operating 

temperature and provides good air circulation. Placing the unit near devices that 
generate excessive heat should be avoided.

The bezel should only be cleaned with a soft cloth and neutral soap product. 
Do NOT use solvents. Continuous exposure to direct sunlight may accelerate the 
aging process of the bezel.

Do not use tools of any kind (screwdrivers, pens, pencils, etc.) to operate the 
keypad of the unit.

2.68

(68        )+.8 1.30
-.0

(33      )

-.000

+.6
-.0

-.000
+.024

+.025

PANEL 

GASKET

BEZEL
PANEL

MOUNTING SCREW

NUT FASTENER

MOUNTING CLIP
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WIRING OVERVIEW
Electrical connections are made via screw-clamp terminals located on the 

back of the meter. All conductors should conform to the meter’s voltage and 
current ratings. All cabling should conform to appropriate standards of good 
installation, local codes and regulations. It is recommended that the power 
supplied to the meter (DC or AC) be protected by a fuse or circuit breaker.

Strip the wire, leaving approximately 0.3" (7.5 mm) bare lead exposed 
(stranded wires should be tinned with solder.) Insert the lead under the correct 
screw-clamp terminal and tighten until the wire is secure. (Pull wire to verify 
tightness.) Each terminal can accept up to one #14 AWG (2.55 mm) wire, two 
#18 AWG (1.02 mm), or four #20 AWG (0.61 mm).

EMC INSTALLATION GUIDELINES
Although this meter is designed with a high degree of immunity to Electro-

Magnetic Interference (EMI), proper installation and wiring methods must be 
followed to ensure compatibility in each application. The type of the electrical 
noise, source or coupling method into the meter may be different for various 
installations. The meter becomes more immune to EMI with fewer I/O 
connections. Cable length, routing, and shield termination are very important 
and can mean the difference between a successful or troublesome installation. 
Listed below are some EMC guidelines for successful installation in an 
industrial environment.
1. The meter should be mounted in a metal enclosure, which is properly 

connected to protective earth.
2. Use shielded (screened) cables for all Signal and Control inputs. The shield 

(screen) pigtail connection should be made as short as possible. The 
connection point for the shield depends somewhat upon the application. 
Listed below are the recommended methods of connecting the shield, in order 
of their effectiveness.
a. Connect the shield only at the panel where the unit is mounted to earth 

ground (protective earth).
b. Connect the shield to earth ground at both ends of the cable, usually when 

the noise source frequency is above 1 MHz.

c. Connect the shield to common of the meter and leave the other end of the 
shield unconnected and insulated from earth ground.

3. Never run Signal or Control cables in the same conduit or raceway with AC 
power lines, conductors feeding motors, solenoids, SCR controls, and 
heaters, etc. The cables should be ran in metal conduit that is properly 
grounded. This is especially useful in applications where cable runs are long 
and portable two-way radios are used in close proximity or if the installation 
is near a commercial radio transmitter.

4. Signal or Control cables within an enclosure should be routed as far as possible 
from contactors, control relays, transformers, and other noisy components.

5. In extremely high EMI environments, the use of external EMI suppression 
devices, such as ferrite suppression cores, is effective. Install them on Signal 
and Control cables as close to the unit as possible. Loop the cable through the 
core several times or use multiple cores on each cable for additional protection. 
Install line filters on the power input cable to the unit to suppress power line 
interference. Install them near the power entry point of the enclosure. The 
following EMI suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC# FCOR0000)
TDK # ZCAT3035-1330A
Steward # 28B2029-0A0

Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC# LFIL0000)
Schaffner # FN670-1.8/07
Corcom # 1 VR3

Note: Reference manufacturer’s instructions when installing a line filter.
6. Long cable runs are more susceptible to EMI pickup than short cable runs. 

Therefore, keep cable runs as short as possible.
7. Switching of inductive loads produces high EMI. Use of snubbers across 

inductive loads suppresses EMI. 
Snubber: RLC# SNUB0000.

4.0 WIRING THE METER

4.1  POWER WIRING

U
S

R
 C

O
M

M

U
S

R

+9-28 VDC

C
O

M
M

IN
P

 +

PWR COMMON

+-

DC Power
+9 to +28 VDC: +VDC
Power Common: -VDC

CAUTION: 9 to 28 VDC 
power circuit is not isolated 
from the signal circuit.

4.2  USER INPUT WIRING

U
S

R
 C

O
M

M

U
S

R

+9-28 VDC

C
O

M
M

IN
P

 +

PWR COMMON

Sinking Logic 
USR COMM
USR

The user input of the meter is 
internally pulled up to +9 to +28 V 
with 10 K resistance. The input is 
active when it is pulled low (<0 .7 V).

Connect external switching device between the 
User Input terminal and User Input Common.}

4

The Plug-in cards are separately purchased option cards that perform specific 
functions. The cards plug into the main circuit board of the meter

CAUTION: The Plug-in cards and main circuit board contain static 
sensitive components. Before handling the cards, discharge 
static charges from your body by touching a grounded bare 
metal object. Ideally, handle the cards at a static controlled 
clean workstation. Also, only handle the cards by the edges. 
Dirt, oil or other contaminants that may contact the cards can 
adversely affect circuit operation.

REMOVING THE REAR COVER
To remove the rear cover, locate the cover locking tab below the 2nd and 3rd 

input terminals. To release the tab, insert a small, flat blade screwdriver between 
the tab and the plastic wall below the terminals. Inserting the screwdriver will 
provide enough pressure to release the tab locks. To replace the cover, align the 
cover with the input terminals and press down until the cover snaps into place.

3.0 INSTALLING PLUG-IN CARDS

Comms Card

Range Jumpers

Locking Tab

Setpoint Card
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5

4.3  INPUT WIRING
CAUTION: Power input common is NOT isolated from user and input 

commons. In order to preserve the safety of the meter application, the 
power input common must be suitably isolated from hazardous live 
earth referenced voltage; or input common must be at protective earth 
ground potential. If not, hazardous voltage may be present at the signal 

or user inputs and input common terminals. Appropriate considerations must then 
be given to the potential of the user and input commons with respect to earth 
ground; and the common of the plug-in cards with respect to input common.
Before connecting signal wires, the Input Range Jumper should be verified for 

proper position. 

4.4  SETPOINT (OUTPUT) WIRING

COM

N.C.

N.O.

SINGLE SETPOINT RELAY PLUG-IN CARD

N
/C

RS485

2

C
O

M
M

A
+

B
-

N
/C

5 34

N
/C

RS232

5

N
/C

T
X

N
/C

4 3

C
O

M
M

C
O

M
M

2

R
X

6 1 6 1

SERIAL COMMUNICATIONS PLUG-IN CARD RJ11 CONNECTOR PIN OUTS

Input Signal (self powered)

Series Loop (must use separate supply for sensor power 
and each CUB5)

2 Wire With External Power

2 Wire With MLPS Power

2 Wire With Separate Sensor And CUB5 Power

- +

C
O

M
M

IN
P

+

2 WIRE TRANSMITTER

IN
P 

+

CO
M

M

EXTERNAL POWER
COMM +VDC

+

_

MODEL 

INPUT POWER:

OUTPUT POWER:
85-250 VAC, 50/60Hz, 14VA

OPERATING TEMP: 0° TO 60°C
12VDC UNREG.         @ 400mA

+12VDC COMMON

M3424B

TERMINAL
AC INPUT

RED LION CONTROLS
YORK, PA.      MADE IN U.S.A.

MLPS1

!

2 WIRE TRANSMITTER

CO
M

M

IN
P 

+

_

+

MODEL 

INPUT POWER:

OUTPUT POWER:
85-250 VAC, 50/60Hz, 14VA

OPERATING TEMP: 0° TO 60°C
12VDC UNREG.         @ 400mA

+12VDC COMMON

M3424B

TERMINAL
AC INPUT

RED LION CONTROLS
YORK, PA.      MADE IN U.S.A.

MLPS1

!

2 WIRE TRANSMITTER

IN
P 

+

CO
M

M

EXTERNAL POWER

COMM

COMM +VDC

+VDC

_

+

CO
M

M

IN
P 

+

MODEL 

INPUT POWER:

OUTPUT POWER:
85-250 VAC, 50/60Hz, 14VA

OPERATING TEMP: 0° TO 60°C
12VDC UNREG.         @ 400mA

+12VDC COMMON

M3424B

TERMINAL
AC INPUT

RED LION CONTROLS
YORK, PA.      MADE IN U.S.A.

MLPS1

!

CO
M

M

IN
P 

+

+VDCCOMM
EXTERNAL POWER

2 WIRE TRANSMITTER
+

_

MODEL 

INPUT POWER:

OUTPUT POWER:
85-250 VAC, 50/60Hz, 14VA

OPERATING TEMP: 0° TO 60°C
12VDC UNREG.         @ 400mA

+12VDC COMMON

M3424B

TERMINAL
AC INPUT

RED LION CONTROLS
YORK, PA.      MADE IN U.S.A.

MLPS1

!

COM N.O. N.C.

ELECTRICAL CONNECTIONS

DUAL SETPOINT N-FET OPEN DRAIN PLUG-IN CARD

OSNK1

OSNK2

COM

ELECTRICAL CONNECTIONS

Output Common is not isolated from DC Power Common. Load 
must be wired between OSNK terminal and V+ of the load supply.

30 VDC

150 mA

10 VDC

20/50 mA DC

MAX SIGNAL 
INPUT 

JUMPER 
POSITION

4.5  SERIAL COMMUNICATION WIRING

COM

OSNK 1(2)

(30 V MAX.)
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5.0 REVIEWING THE FRONT BUTTONS AND DISPLAY

SEL RST

PROGRAMMING MODE ENTRY (SEL BUTTON)
It is recommended all programming changes be made off line, or before 

installation. The meter normally operates in the Display Mode. No parameters 
can be programmed in this mode. The Programming Mode is entered by 
pressing and holding the SEL button. If it is not accessible then it is locked by 
either a security code, or a hardware lock.

MODULE ENTRY (SEL & RST BUTTONS)
The Programming Menu is organized into separate modules. These modules 

group together parameters that are related in function. The display will alternate 
between Pro and the present module. The RST button is used to select the desired 
module. The displayed module is entered by pressing the SEL button.

MODULE MENU (SEL BUTTON)
Each module has a separate module menu (which is shown at the start of each 

module discussion). The SEL button is pressed to advance to a particular 
parameter to be changed, without changing the programming of preceding 
parameters. After completing a module, the display will return to Pro NO. 
Programming may continue by accessing additional modules.

SELECTION / VALUE ENTRY
For each parameter, the display alternates between the present parameter and 

the selections/value for that parameter. The RST button is used to move through 
the selections/values for that parameter. Pressing the SEL button, stores and 
activates the displayed selection/value. This also advances the meter to the next 
parameter.

For numeric values, press the RST button to access the value. The right hand 
most digit will begin to flash. Pressing the RST button again increments the 
digit by one or the user can hold the RST button and the digit will automatically 
scroll. The SEL button will advance to the next digit. Pressing and holding the 
SEL button will enter the value and move to the next parameter.

PROGRAMMING MODE EXIT (SEL BUTTON)
The Programming Mode is exited by pressing the SEL button with Pro NO 

displayed. This will commit any stored parameter changes to memory and 
return the meter to the Display Mode. (If power loss occurs before returning to 
the Display Mode, verify recent parameter changes.)

PROGRAMMING TIPS
It is recommended to start with Module 1 and proceed through each module in 

sequence. When programming is complete, it is recommended to record the 
parameter programming and lock out parameter programming with the user input 
or programming security code.

FACTORY SETTINGS
Factory Settings may be completely restored in Module 2. This is useful 

when encountering programming problems.

ALTERNATING SELECTION DISPLAY
In the explanation of the modules, the following dual display with arrows will 

appear. This is used to illustrate the display alternating between the parameter 
on top and the parameter’s Factory Setting on the bottom. In most cases, 
selections and values for the parameter will be listed on the right.

6.0 PROGRAMMING THE METER

Parameters

Output

Setpoint

Parameters

Signal Input

Pro

DISPLAY

MODE

Panel KeyFunction

Parameters

3-dSP

Parameters

Display and Front

NO

SEL

RST

SEL SEL SEL SEL

2-SEC1-INP 4-SPt 5-SEr

SEL

Serial

Setup

Parameters

Secondary

OVERVIEW
PROGRAMMING MENU

Indicates Program Mode Alternating Display

Factory Settings are shown.

Parameter 

Selection/Value

BUTTON DISPLAY MODE OPERATION ENTERING PROGRAM MODE PROGRAMMING MODE OPERATION
SEL Index display through enabled values Press and hold for 2 seconds to activate Store selected parameter and index to next parameter

RST Resets values (MIN/MAX) or outputs Advances through the program menu
Increments selected parameter value or selection

OPERATING MODE DISPLAY DESIGNATORS
MAX - Maximum display capture value
MIN - Minimum display capture value

“1” - To the right of the display indicates setpoint 1 output activated.
“2” - To the right of the display indicates setpoint 2 output activated.

Pressing the SEL button toggles the meter through the selected displays. If display scroll is enabled, the display will toggle automatically every four seconds between 
the enabled display values. 



N0

USrIN
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Display 
Decimal

Point

Filter 
Setting

Filter 
Band

Input Value 
for Scaling 

Point 1

Display Value 
For Scaling 

Point 1

User Input 
Assignment

Input 
Range

SEL

User Input 
Function

Input Value 
for Scaling 

Point 2

Display Value 
For Scaling 

Point 2

Scaling 
Style

Display
Offset
Value

rANGE dECPt FILtr bANd INP 1 dSP 1 INP 2 U-ASN

1-INP  Pro

dSP 2 USrINStYLEOFSEt

7

6.1  MODULE 1 - SIGNAL INPUT PARAMETERS (1-INP)
PARAMETER MENU



10u

rAN6E

CUB5P INPUT RANGE

Select the input range that corresponds to the external signal. This selection 
should be high enough to avoid input signal overload but low enough for the 
desired input resolution. This selection and the position of the Input Range 
Jumper must match.




0.000

dECPt 0.000 0.00000.000.00

DISPLAY DECIMAL POINT

Select the decimal point location for the Input, MIN and MAX displays. This 
selection also affects the dSP1 and dSP2 parameters and setpoint values.



1

FILtr

FILTER SETTING

If the displayed value is difficult to read due to small process variations or 
noise, increased levels of filtering will help to stabilize the display. Software 
filtering effectively combines a fraction of the current input reading with a 
fraction of the previous displayed reading to generate the new display.

Filter values represent no filtering (0), up to heavy filtering (3). A value of 1 
for the filter uses 1/4 of the new input and 3/4 of the previous display to generate 
the new display. A filter value of 2 uses 1/8 new and 7/8 previous. A filter value 
of 3 uses 1/16 new and 15/16 previous.

0,1 2 3



10

bANd

FILTER BAND

The filter will adapt to variations in the input signal. When the variation 
exceeds the input filter band value, the filter disengages. When the variation 
becomes less than the band value, the filter engages again. This allows for a 
stable readout, but permits the display to settle rapidly after a large process 
change. The value of the band is in display units, independent of the Display 
Decimal Point position. A band setting of ‘0’ keeps the filter permanently 
engaged at the filter level selected above.

0  to  199 display units



KEy

StYLE

SCALING STYLE

If Input Values and corresponding Display Values are known, the Key-in 
(KEY) scaling style can be used. This allows scaling without the presence or 
changing of the input signal. If Input Values have to be derived from the actual 
input signal source or simulator, the Apply (APLY) scaling style must be used.

KEy   APLY




0.000

INP 1

INPUT VALUE FOR SCALING POINT 1

For Key-in (KEY) style, enter the known first Input Value using the front panel 
buttons. (The Input Range selection sets the decimal location for the Input 
Value).

For Apply (APLY) style, the meter shows the previously stored Input Value. To 
retain this value, press the SEL button to advance to the next parameter. To 
change the Input Value, press the RST button and apply the input signal to the 
meter. Adjust the signal source externally until the desired Input Value appears. 
Press the SEL button to enter the value being displayed.

0  to  59999




0.000

dSP 1

DISPLAY VALUE FOR SCALING POINT 1

-19999  to  99999

Enter the first Display Value using the front panel buttons. This is the same 
for KEY and APLY scaling styles. The decimal point follows the dECPt selection.




10.000

INP 2

INPUT VALUE FOR SCALING POINT 2

0  to  59999

For Key-in (KEY) style, enter the known second Input Value using the front 
panel buttons.

For Apply (APLY) style, the meter shows the previously stored Input Value for 
Scaling Point 2. To retain this value, press the SEL button to advance to the next 
parameter. To change the Input Value, press the RST button and apply the input 
signal to the meter. Adjust the signal source externally until the desired Input 
Value appears. Press the SEL button to enter the value being displayed.




10.000

dSP 2

DISPLAY VALUE FOR SCALING POINT 2

-19999  to  99999

Enter the second Display Value using the front panel buttons. This is the same 
for KEY and APLY scaling styles.

10u 10.000 V
20.000 mA
50.000 mA

0.02A

0.05A

SELECTION RANGE
RESOLUTION

RANGE
RESOLUTIONSELECTION




0.000

OFSEt

DISPLAY OFFSET VALUE

The display can be corrected with an offset value. This can be used to 
compensate for signal variations or sensor errors. This value is automatically 
updated after a Zero Display to show how far the display is offset. A value of 
zero will remove the effects of offset.

-19999  to  19999

General Notes on Scaling
1. When using the Apply (APLY) scaling style, input values for scaling points 

must be confined to signal limits of the selected range.
2. The same Input Value should not correspond to more than one Display Value. 

(Example: 10 V can not equal 0 and 10.)
3. For input levels beyond the programmed Input Values, the meter extends the 

Display Value by calculating the slope from the two coordinate pairs (INP1 / 
dSP1 & INP2 / dSP2).
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Entering Code 50 will display the version (x.x) of the 
meter. The display then returns to CodE 00. Press the SEL 
button to exit the module. 

Entering Code 66 will overwrite all user settings with 
the factory settings. The meter will display rESEt and then 
return to CodE 00. Press the SEL button to exit the module. 

8

6.2  MODULE 2 - SECONDARY FUNCTION PARAMETERS (2-SEC)

SEL

Max Capture 

Delay Time

Max Display 

Enable

Min Display 

Enable

Access Code 

For Service 

Operations

Min Capture 

Delay TIme

Factory 

Service 

Operations

2-SEC

HI-En HI-t LO-En LO-t FCS CodE

ProPARAMETER MENU

MIN DISPLAY ENABLE

USER INPUT ASSIGNMENT

Select the value(s) to which the User Input Function is assigned. The User 
Input Assignment only applies if a selection of reset, display hold, or print and 
reset is selected in the User Input Function menu.

 MODEDISPLAY

No FunctionNO

DESCRIPTION

User Input disabled.

Program Mode Lock-outP-Loc

Zero Input 
(Edge triggered)ZErO

Zero the Input Display value causing 
Display Reading to be Offset.

COLOr

d-SEL

d-LEV

d-HLd

rESEt
Resets the assigned value(s) to the 
current input value.

HI-LO HI

dSPLO

See Programming Mode Access chart 
(Module 3).

YESNO

 MODE DESCRIPTIONDISPLAY

Setpoint 1 and 2 Reset

Setpoint 1 Reset

Setpoint 2 Reset

Print and Reset

Reset both setpoint 1 and 2 outputs.

Resets setpoint 1 output.

Resets setpoint 2 output.

Same as Print Request followed by a 
momentary reset of the assigned value(s).

rSt12

rSt-1

rSt-2

P-r5t

Print Request
Serial transmit of the active parameters 
selected in the Print Options menu 
(Module 5).

Print



2.0

HI-t



NO

LO-En



NO

FCS

MAX CAPTURE DELAY TIME

When the Input Display is above the present MAX value for the entered 
delay time, the meter will capture that display value as the new MAX reading. 
A delay time helps to avoid false captures of sudden short spikes.



2.0

LO-t
MIN CAPTURE DELAY TIME

When the Input Display is below the present MIN value for the entered delay  
time, the meter will capture that display value as the new MIN reading. A delay 
time helps to avoid false captures of sudden short spikes.

0.0  to  999.9  seconds

USER INPUT FUNCTION



NO

USrIN



dSP

U-ASN



NO

HI-En
MAX DISPLAY ENABLE

0.0   to  999.9  seconds

Select yES to perform either of the Factory Service Operations shown below.

FACTORY SERVICE OPERATIONS

yESNO

YESNO

Enables the Maximum Display Capture capability.

Enables the Minimum Display Capture capability.

The CUB5P uses stored calibration values to provide 
accurate voltage and current measurements. Over time, 
the electrical characteristics of the components inside the 
meter could slowly change, therefore the stored calibration 
values may no longer accurately define the input circuit. 

For most applications, recalibration every 1 to 2 years should be sufficient.
Calibration of the CUB5P involves a voltage or current calibration, which 

should only be performed by individuals experienced in calibrating electronic 
equipment. Allow a 30 minute warm up for eqiupment and unit before 
performing any calibration related procedures. The following procedures should 
be performed at an ambient temperature of 15 to 35°C (59 to 95°F). 

CAUTION: The accuracy of the calibration equipment will directly affect the 
accuracy of the CUB5P.

Calibration
1.  Connect the negative lead of a precision DC source with an accuracy of 0.01% 

or better to the COMM. Leave the positive lead of the DC source unconnected.
2.  With the display at CodE 48, press and hold the SEL button for 2 seconds. Unit 

will display CAL NO.
3.  Press the RST button to select the range to be calibrated.
4.  Press the SEL button. Display reads 0.0A (0.0 V for voltage).
5.  Apply 0 signal: 

Current: leave the positive lead of the DC source unconnected.
Voltage: apply a short to the input or connect the positive lead of the DC 

source to INP+ and set the source to 0.
 Press SEL. Display reads CALC for about 8 seconds.

6.  When the display reads the selected range (10 V, 20 mA, or 50 mA), connect 
the positive lead of the DC source to INP+ and apply the full scale input signal 
for the range. Press SEL. Display reads CALC for about 8 seconds.

7.  Repeat steps 3 through 6 for each input range to be calibrated. When display 
reads CAL NO, press the SEL button to exit calibration.

CALIBRATION



48

CodE



66

CodE



50

CodE

RESTORE FACTORY DEFAULT SETTINGS

VIEW VERSION DISPLAY

Backlight Color 
(Edge Triggered)

Display Select 
(Edge Triggered)
Display Intensity Level 
(Edge Triggered)

Display Hold

Reset (Edge triggered)

Change backlight color with each 
activation (backlight version only).

Advance once for each activation.

Increase intensity one level for each 
activation (backlight version only).

Holds the assigned display, but all other 
meter functions continue as long as 
activated (maintained action).
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The Security Code determines the programming mode and the accessibility 
of programming parameters. This code can be used along with the Program 
Mode Lock-out (P-Loc) in the User Input Function parameter (Module 1).

Two programming modes are available. Full Programming mode allows all 
parameters to be viewed and modified. Quick Programming mode permits only 
the Setpoint values to be modified, but allows direct access to these values 
without having to enter Full Programming mode.

Programming a Security Code other than 0, requires this code to be entered 
at the CodE prompt in order to access Full Programming mode. Depending on the 
code value, Quick Programming may be accessible before the CodE prompt 
appears (see chart).

PROGRAMMING SECURITY CODE

000  to  999

USER INPUT 
FUNCTION

USER INPUT 
STATE

SECURITY 
CODE

MODE WHEN “SEL” 
BUTTON IS PRESSED

FULL PROGRAMMING 
MODE ACCESS

0 Full Programming Immediate Access

not P-Loc ______ 1-99 Quick Programming
After Quick Programming 

with correct code entry
 at CodE prompt *

100-999 CodE prompt
With correct code entry 

at CodE prompt *

0 Programming Lock No Access

Active 1-99 Quick Programming No Access
P-Loc

100-999 CodE prompt
With correct code entry 

at CodE prompt *

Not Active 0-999 Full Programming Immediate Access

* Entering Code 222 allows access regardless of security code.

6.3  MODULE 3 - DISPLAY AND FRONT PANEL BUTTON 
        PARAMETERS (3-dSP)

SEL

Pro

Front Panel 

Display 

Select Enable

Display 

Update Time

Front Panel 

Reset Enable

Programming 

Security Code

Zero Display 

W/Display 

Reset

Display 

Color

Units 

Indicator 

Selection

Backlight Unit Only

3-dSP

dSP-t SEL rSt ZErO UNItS COLOr CodE

Display 

Intensity 

Level

d-LEVScroL

Display 

Scroll 

Enable

PARAMETER MENU

The yES selection allows the SEL button to toggle through the enabled 
displays.

FRONT PANEL DISPLAY SELECT ENABLE (SEL)

This selection allows the RST button to reset the selected value(s).

FRONT PANEL RESET ENABLE (RST)

The yES selection allows the display to automatically scroll through the 
enabled displays. The scroll rate is every 4 seconds. This parameter only appears 
when the MAX or MIN displays are enabled.

DISPLAY SCROLL ENABLE

NOyES

dSPNO

HI

LO

HI-LO

NOyES

This parameter activates the Units Indicator on the display. There are two 
methods of selecting the Indicator. List will present a group of Units 
preprogrammed into the meter. Segments allows the user to choose which of the 
segments should light.

UNITS INDICATOR SELECTION

LISt SEGSOFF

Enter the desired display color, red or green. This parameter is active for 
backlight units only.

DISPLAY COLOR (BACKLIGHT UNIT ONLY)

6rnrEd

Enter the desired Display Intensity Level (1-5). The display will actively dim 
or brighten as levels are changed. This parameter is active for backlight units only.

DISPLAY INTENSITY LEVEL (BACKLIGHT UNIT ONLY)

1  to  5



1

dSP-t



yES

SEL



dSP

rSt



NO

ScroL

This parameter enables the RST button or user input to zero the input display 
value, causing the display reading to be offset.

Note: For this parameter to operate, the RST button or User Input being used 
must be set to dSP and the Input value must be displayed. If these conditions are 
not met, the display will not zero.

ZERO DISPLAY WITH DISPLAY RESET

NOyES

NO

ZErO



OFF

UNItS



rEd

COLOr



5

d-LEV



000

CodE

DISPLAY UPDATE TIME

This parameter sets the display update time in seconds.

10.5 2 seconds
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Enter the reset action of the output. See figure for details.

Auto = Automatic action; This action allows the output to automatically reset off 
at the trigger points per the Setpoint Action shown in Setpoint Output 
Figures. The “on” output may be manually reset (off) immediately by the 
front panel RST button or user input.The output remains off until the trigger 
point is crossed again.

LAtCH = Latch with immediate reset action; This action latches the output on at 
the trigger point per the Setpoint Action shown in Setpoint Output Figures. 
Latch means that the output can only be turned off by the front panel RST 

10

6.4  MODULE 4 - SETPOINT OUTPUT PARAMETERS (4-SPt)

SEL

Setpoint  

Action

Setpoint 

Select

Setpoint 

Value

Output Reset 

Action

Hysteresis 

Value

Off Time 

Delay

On Time 

Delay

Output Reset 

W/Display 

Reset

Change Display 

Color with 

Output State

Backlight 

Unit Only

SPSEL

4-SPt

Act-n SPt-n HYS-n tON-n tOF-n rSt-n rEn-n ChC-n

Pro

Standby 

Operation

Stb-n

PARAMETER MENU

The Setpoint Output Parameters are only active when an optional output 
module is installed in the meter. 

Enter the setpoint (output) to be programmed. The n in the following 
parameters will reflect the chosen setpoint number. After the chosen setpoint 
is completely programmed, the display will return to SPSEL. Repeat steps for 
each setpoint to be programmed. Select NO to exit the module. The number of 
setpoints available is setpoint output card dependent.

SETPOINT SELECT

SP-2SP-1NO



NO

SPSEL



2

HYS-n

HYSTERESIS VALUE



0.0

tOF-n



0.0

tON-n

OFF TIME DELAY

ON TIME DELAY

OUTPUT RESET ACTION

LAtCHAuto L-dLY

0.0  to  599.9  seconds

0.0  to  599.9  seconds




Auto

rSt-n

1  to  59999

Enter desired hysteresis value. See Setpoint Output Figures for visual 
explanation of how setpoint output actions (balanced and unbalanced) are 
affected by the hysteresis. When the setpoint is a control output, usually 
balanced hysteresis is used. For alarm applications, usually unbalanced 
hysteresis is used. For unbalanced hysteresis modes, the hysteresis functions on 
the low side for high acting setpoints and functions on the high side for low 
acting setpoints.
Note: Hysteresis eliminates output chatter at the switch point, while time delay 

can be used to prevent false triggering during process transient events.

Enter the time value in seconds that the output is delayed from turning on 
after the trigger point is reached. A value of 0.0 allows the meter to update the 
output status per the response time listed in the Specifications.

Enter the time value in seconds that the output is delayed from turning off 
after the trigger point is reached. A value of 0.0 allows the meter to update the 
output status per the response time listed in the Specifications.

Select YES to enable Setpoint 2 and access the setup parameters. If NO is 
selected, the unit returns to SPSEL and setpoint 2 is disabled.

SETPOINT 2 ENABLE

NOYES



NO

Enb-2

Enter the action for the selected setpoint (output). See Setpoint Output 
Figures for a visual detail of each action. 

SETPOINT ACTION




HI-Ub

Act-n LO-UbHI-UbLO-bLHI-bL

LO-Ub  =
HI-Ub  =
LO-bL  =
HI-bL  =

Low Acting, with unbalanced hysteresis
High Acting, with unbalanced hysteresis
Low Acting, with balanced hysteresis
High Acting, with balanced hysteresis

OUTPUT

STATE

OFF
ON

Hys

SP + ½Hys

SP

SP - ½Hys

OFF

TRIGGER POINTS

High Acting (Balanced Hys) = HI-bL

OUTPUT

STATE

OFF
ON

Hys

SP + Hys

SP

OFF

TRIGGER POINTS

Low Acting (Unbalanced Hys) = LO-Ub

OUTPUT

STATE

OFF
ON

Hys

SP + ½Hys

SP

SP - ½Hys

OFF

TRIGGER POINTS

Low Acting (Balanced Hys) = LO-bL

OUTPUT

STATE

OFF
ON

Hys

SP

SP - Hys

OFF

TRIGGER POINTS

High Acting (Unbalanced Hys) = HI-Ub

SETPOINT VALUE

Enter the desired setpoint value. The decimal point position for the setpoint 
and hysteresis values follow the selection set in Module 1.

-19999  to  99999



10000

SPt-n

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 788 of 879



11

6.5  MODULE 5 - SERIAL SETUP PARAMETERS (5-SEr)

LIMITED WARRANTY
The Company warrants the products it manufactures against defects in materials and workmanship for a period limited to two years 
from the date of shipment, provided the products have been stored, handled, installed, and used under proper conditions. The 
Company’s liability under this limited warranty shall extend only to the repair or replacement of a defective product, at The 
Company’s option. The Company disclaims all liability for any affirmation, promise or representation with respect to the products.
The customer agrees to hold Red Lion Controls harmless from, defend, and indemnify RLC against damages, claims, and expenses 
arising out of subsequent sales of RLC products or products containing components manufactured by RLC and based upon personal 
injuries, deaths, property damage, lost profits, and other matters which Buyer, its employees, or sub-contractors are or may be to 
any extent liable, including without limitation penalties imposed by the Consumer Product Safety Act (P.L. 92-573) and liability 
imposed upon any person pursuant to the Magnuson-Moss Warranty Act (P.L. 93-637), as now in effect or as amended hereafter.
No warranties expressed or implied are created with respect to The Company’s products except those expressly contained herein. 
The Customer acknowledges the disclaimers and limitations contained herein and relies on no other warranties or affirmations.

SEL

Data BitBaud Rate Parity Bit Print 

Options

Meter 

Address

Abbreviated 

Printing

5-SEr

bAUd dAtA PAr Addr Abbr OPt

Pro

The Serial Setup Parameters are only active when the optional RS232 or RS485 serial communications module is installed in the meter. Refer to the CUB5COM 
bulletin for complete details on CUB5 serial communications.

PARAMETER MENU

button or user input manual reset, serial reset command or meter power 
cycle. When the user input or RST button is activated (momentary action), 
the corresponding “on” output is reset immediately and remains off until the 
trigger point is crossed again. (Previously latched alarms will be off if power 
up Display Value is lower than setpoint value.)

L-dLY = Latch with delay reset action; This action latches the output on at the 
trigger point per the Setpoint Action shown in Setpoint Output Figures. Latch 
means that the output can only be turned off by the front panel RST button 
or user input manual reset, serial reset command or meter power cycle. When 
the user input or RST button is activated (momentary action), the meter 
delays the event until the corresponding “on” output crosses the trigger off 
point. (Previously latched outputs are off if power up Display Value is lower 
than setpoint value. During a power cycle, the meter erases a previous L-dLY 
reset if it is not activated at power up.)

OUTPUT

STATE

OFF ON

Hys

SP

AutoOFF ON OFF

OFF ON OFF ON OFF

OFF ON OFF ON OFF

MANUAL

RESET

LAtCH

L-dLY

SP - Hys

(       )

(         )

(         )
{

Setpoint Output Reset Actions

This parameter enables the RST button or user input to reset the output when 
the display is reset.

Note: For this parameter to operate, the RST button or User Input being used 
must be set to dSP and the Input value must be displayed. If these conditions are 
not met, the output will not reset.



YES

rEn-n

OUTPUT RESET WITH DISPLAY RESET

YESNO

When YES, the output is disabled (after a power up) until the  trigger point is 
crossed. Once the output is on, the output operates normally per the Setpoint 
Action and Output Reset action.



NO

Stb-n

STANDBY OPERATION

YESNO

This parameter enables the backlight CUB5 to switch the backlight color when 
the output state changes. This parameter is only active for the backlight version.

CHANGE DISPLAY COLOR w/OUTPUT STATE



NO

ChC-n
YESNO
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2.1.25. Grundfos Unilift Submersible Pump 
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Unilift AP35B, AP50B

           
           
 

GRUNDFOS INSTRUCTIONS

Installation and operating instructions
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Declaration of Conformity
We Grundfos declare under our sole responsibility that the products 
Unilift AP35B, AP50B, to which this declaration relates, are in 
conformity with the Council Directives on the approximation of the laws 
of the EC Member States relating to
– Machinery (98/37/EC).

Standard used: EN ISO 12100.
– Electromagnetic compatibility (89/336/EEC).

Standards used: EN 61000-6-2 and EN 61000-6-3.
– Electrical equipment designed for use within certain voltage limits 

(73/23/EEC) [95].
Standards used: EN 60335-1: 2002 and EN 60335-2-41: 2003.

– Construction products (89/106/EEC).
Standard used: EN 12050-2.

Konformitätserklärung
Wir Grundfos erklären in alleiniger Verantwortung, dass die Produkte 
Unilift AP35B, AP50B, auf die sich diese Erklärung bezieht, mit den 
folgenden Richtlinien des Rates zur Angleichung der Rechtsvorschriften 
der EG-Mitgliedstaaten übereinstimmen
– Maschinen (98/37/EG).

Norm, die verwendet wurde: EN ISO 12100.
– Elektromagnetische Verträglichkeit (89/336/EWG).

Normen, die verwendet wurden: EN 61000-6-2 und EN 61000-6-3.
– Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter 

Spannungsgrenzen (73/23/EWG) [95].
Normen, die verwendet wurden: EN 60335-1: 2002 und 
EN 60335-2-41: 2003.

– Bauprodukte (89/106/EWG).
Norm, die verwendet wurde: EN 12050-2.

Déclaration de Conformité
Nous Grundfos déclarons sous notre seule responsabilité que les 
produits Unilift AP35B, AP50B auxquels se réfère cette déclaration 
sont conformes aux Directives du Conseil concernant le rapprochement 
des législations des Etats membres CE relatives à
– Machines (98/37/CE).

Standard utilisé: EN ISO 12100.
– Compatibilité électromagnétique (89/336/CEE).

Standards utilisés: EN 61000-6-2 et EN 61000-6-3.
– Matériel électrique destiné à employer dans certaines limites 

de tension (73/23/CEE) [95].
Standards utilisés: EN 60335-1: 2002 et EN 60335-2-41: 2003.

– Produits de construction (89/106/CEE).
Standard utilisé: EN 12050-2.

Dichiarazione di Conformità
Noi Grundfos dichiariamo sotto la nostra esclusiva responsabilità che i 
prodotti Unilift AP35B, AP50B ai quali questa dichiarazione se riferisce 
sono conformi alle Direttive del Consiglio concernente il ravvicinamento 
delle legislazioni degli Stati membri CE relative a
– Macchine (98/37/CE).

Standard usato: EN ISO 12100.
– Compatibilità elettromagnetica (89/336/CEE).

Standard usati: EN 61000-6-2 e EN 61000-6-3.
– Materiale elettrico destinato ad essere utilizzato entro certi limiti di 

tensione (73/23/CEE) [95].
Standard usati: EN 60335-1: 2002 e EN 60335-2-41: 2003.

– Prodotti da construzione (89/106/CEE).
Standard usato: EN 12050-2.

Declaración de Conformidad
Nosotros Grundfos declaramos bajo nuestra única responsabilidad que 
los productos Unilift AP35B, AP50B a los cuales se refiere esta 
declaración son conformes con las Directivas del Consejo relativas a la 
aproximación de las legislaciones de los Estados Miembros de la CE 
sobre
– Máquinas (98/37/CE).

Norma aplicada: EN ISO 12100.
– Compatibilidad electromagnética (89/336/CEE).

Normas aplicadas: EN 61000-6-2 y EN 61000-6-3.
– Material eléctrico destinado a utilizarse con determinadas límites 

de tensión (73/23/CEE) [95].
Normas aplicadas: EN 60335-1: 2002 y EN 60335-2-41: 2003.

– Productos de construcción (89/106/CEE).
Norma aplicada: EN 12050-2.

Declaração de Conformidade
Nós Grundfos declaramos sob nossa única responsabilidade que os 
produtos Unilift AP35B, AP50B aos quais se refere esta declaração 
estão em conformidade com as Directivas do Conselho das 
Comunidades Europeias relativas à aproximação das legislações dos 
Estados Membros respeitantes à
– Máquinas (98/37/CE).

Norma utilizada: EN ISO 12100.
– Compatibilidade electromagnética (89/336/CEE).

Normas utilizadas: EN 61000-6-2 e EN 61000-6-3.
– Material eléctrico destinado a ser utilizado dentro de certos limites 

de tensão (73/23/CEE) [95].
Normas utilizadas: EN 60335-1: 2002 e EN 60335-2-41: 2003.

– Produtos de construção (89/106/CEE).
Norma utilizada: EN 12050-2.

Δήλωση Συμμόρφωσης
Εμείς η Grundfos δηλώνουμε με αποκλειστικά δική μας ευθύνη ότι τα 
προιόντα Unilift AP35B, AP50B συμμορφώνονται με την Οδηγία του 
Συμβουλίου επί της σύγκλισης των νόμων των Κρατών Mελών της 
Ευρωπαικής Ενωσης σε σχέση με τα
– Μηχανήματα (98/37/EC).

Πρότυπο που χρησιμοποιήθηκε: EN ISO 12100.
– Ηλεκτρομαγνητική συμβατότητα (89/336/EEC).

Πρότυπα που χρησιμοποιήθηκαν: EN 61000-6-2 και EN 61000-6-3.
– Ηλεκτρικές συσκευές σχεδιασμένες γιά χρήση εντός ορισμένων 

ορίων ηλεκτρικής τάσης (73/23/EEC) [95].
Πρότυπα που χρησιμοποιήθηκαν: EN 60335-1: 2002 και 
EN 60335-2-41: 2003.

– Προϊόντα κατασκευών (89/106/EEC).
Πρότυπο που χρησιμοποιήθηκε: EN 12050-2.

Overeenkomstigheidsverklaring
Wij Grundfos verklaren geheel onder eigen verantwoordelijkheid dat de 
produkten Unilift AP35B, AP50B waarop deze verklaring betrekking 
heeft in overeenstemming zijn met de Richtlijnen van de Raad inzake de 
onderlinge aanpassing van de wetgevingen van de Lid-Staten 
betreffende
– Machines (98/37/EG).

Norm: EN ISO 12100.
– Elektromagnetische compatibiliteit (89/336/EEG).

Normen: EN 61000-6-2 en EN 61000-6-3.
– Elektrisch materiaal bestemd voor gebruik binnen bepaalde 

spanningsgrenzen (73/23/EEG) [95].
Normen: EN 60335-1: 2002 en EN 60335-2-41: 2003.

– Bouwproducten (89/106/EEG).
Norm: EN 12050-2.

Försäkran om överensstämmelse
Vi Grundfos försäkrar under ansvar, att produkterna Unilift AP35B, 
AP50B, som omfattas av denna försäkran, är i överensstämmelse 
med Rådets Direktiv om inbördes närmande till EU-medlemsstaternas 
lagstiftning, avseende
– Maskinell utrustning (98/37/EC).

Använd standard: EN ISO 12100.
– Elektromagnetisk kompatibilitet (89/336/EC).

Använda standarder: EN 61000-6-2 och EN 61000-6-3.
– Elektrisk material avsedd för användning inom vissa spännings-

gränser (73/23/EC) [95].
Använda standarder: EN 60335-1: 2002 och EN 60335-2-41: 2003.

– Produkter för bygg och anläggning (89/106/EC).
Använd standard: EN 12050-2.

Vastaavuusvakuutus
Me Grundfos vakuutamme yksin vastuullisesti, että tuotteet 
Unilift AP35B, AP50B, jota tämä vakuutus koskee, noudattavat 
direktiivejä jotka käsittelevät EY:n jäsenvaltioiden koneellisia laitteita 
koskevien lakien yhdenmukaisuutta seur.:
– Koneet (98/37/EY).

Käytetty standardi: EN ISO 12100.
– Elektromagneettinen vastaavuus (89/336/EY).

Käytetyt standardit: EN 61000-6-2 ja EN 61000-6-3.
– Määrättyjen jänniterajoitusten puitteissa käytettävät sähköiset 

laitteet (73/23/EY) [95].
Käytetyt standardit: EN 60335-1: 2002 ja EN 60335-2-41: 2003.

– Rakennustuotteet (89/106/EY).
Käytetty standardi: EN 12050-2.
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Overensstemmelseserklæring
Vi Grundfos erklærer under ansvar, at produkterne Unilift AP35B, 
AP50B, som denne erklæring omhandler, er i overensstemmelse med 
Rådets direktiver om indbyrdes tilnærmelse til EF medlemsstaternes 
lovgivning om
– Maskiner (98/37/EF).

Anvendt standard: EN ISO 12100.
– Elektromagnetisk kompatibilitet (89/336/EØF).

Anvendte standarder: EN 61000-6-2 og EN 61000-6-3.
– Elektrisk materiel bestemt til anvendelse inden for visse spændings-

grænser (73/23/EØF) [95].
Anvendte standarder: EN 60335-1: 2002 og EN 60335-2-41: 2003.

– Byggevarer (89/106/EØF).
Anvendt standard: EN 12050-2.

Deklaracja zgodności
My, Grundfos, oświadczamy z pełną odpowiedzialnością, że nasze 
wyroby Unilift AP35B, AP50B, których deklaracja niniejsza dotyczy, są 
zgodne z następującymi wytycznymi Rady d/s ujednolicenia przepisów 
prawnych krajów członkowskich EG:
– maszyny (98/37/EG),

zastosowana norma: EN ISO 12100.
– zgodność elektromagnetyczna (89/336/EWG),

zastosowane normy: EN 61000-6-2 i EN 61000-6-3.
– wyposażenie elektryczne do stosowania w określonym zakresie 

napięć (73/23/EWG) [95],
zastosowane normy: EN 60335-1: 2002 i EN 60335-2-41: 2003.

– Budowa wyrobu (89/106/EEC)
Zastosowana norma: EN 12050-2.

Свидетельство о соответствии 
требованиям

Мы, фирма Grundfos, со всей ответственностью заявляем, что 
изделия Unilift AP35B, AP50B, к которым и относится данное 
свидетельство, отвечают требованиям следующих указаний 
Совета ЕС об унификации законодательных предписаний стран-
членов ЕС:
– Машиностроение (98/37/ЕС).

Применявшиеся стандарты: Евростандарт EN ISO 12100.
– Электромагнитная совместимость (89/336/ЕЭС).

Применявшиеся стандарты: Евростандарт EN 61000-6-2 и 
EN 61000-6-3.

– Электрические машины для эксплуатации в пределах 
определенного диапазона значений напряжения 
(73/23/ЕЭС) [95].
Применявшиеся стандарты: Евростандарт EN 60335-1: 2002 и 
EN 60335-2-41: 2003.

– Строительные изделия (89/106/ЕЭС).
Применявшиеся стандарты: Евростандарт EN 12050-2.

Konformitási nyilatkozat
Mi, a Grundfos, egyedüli felelősséggel kijelentjük, hogy az 
Unilift AP35B, AP50B termékek, amelyekre jelen nyilatkozat 
vonatkozik, megfelelnek az Európai Unió tagállamainak jogi irányelveit 
összehangoló tanács alábbi irányelveinek:
– Gépek (98/37/EK).

Alkalmazott szabvány: EN ISO 12100.
– Elektromágneses összeférhetőség (89/336/EGK).

Alkalmazott szabványok: EN 61000-6-2 és EN 61000-6-3.
– Meghatározott feszültség határokon belül használt elektromos 

eszközök (73/23/EGK) [95].
Alkalmazott szabványok: EN 60335-1: 2002 és 
EN 60335-2-41: 2003.

– Összeépített berendezések (89/106/EEC)
Alkalmazott szabvány: EN 12050-2.

Izjava o ustreznosti
Mi, Grundfos, pod polno odgovornostjo izjavljamo, da so izdelki 
Unilift AP35B, AP50B, na katere se ta izjava nanaša, v skladu z 
naslednjimi smernicami Sveta za uskladitev pravnih predpisov držav 
članic Evropske skupnosti:
– Stroji (98/37/EG).

Uporabljena norma: EN ISO 12100.
– Elektromagnetna kompatibilnost (89/336/EWG).

Uporabljeni normi: EN 61000-6-2 in EN 61000-6-3.
– Električna pogonska sredstva za uporabo v določenih napetostnih 

mejah (73/23/EWG) [95].
Uporabljeni normi: EN 60335-1: 2002 in EN 60335-2-41: 2003.

– Izdelek gradnje (89/106/EEC)
Uporabljeni standard: EN 12050-2.

Izjava o usklađenosti
Mi, Grundfos, izjavljujemo uz punu odgovornost, da su proizvodi 
Unilift AP35B, AP50B, na koje se ova izjava odnosi, sukladni 
smjernicama Savjeta za prilagodbu propisa država-članica EZ:
– Strojevi (98/37/EZ).

Korištena norma: EN ISO 12100.
– Elektromagnetska kompatibilnost (89/336/EEZ).

Korištene norme: EN 61000-6-2 i EN 61000-6-3.
– Električni pogonski uređaji za korištenje unutar određenih granica 

napona (73/23/EEZ) [95].
Korištene norme: EN 60335-1: 2002 i EN 60335-2-41: 2003.

– Građevni proizvodi (89/106/EEZ).
Korištena norma: EN 12050-2.

Izjava o konformitetu
Mi, Grundfos, izjavljujemo pod potpunom odgovornošću da su proizvodi 
Unilift AP35B, AP50B na koje se odnosi ova izjava u saglasnosti sa 
smernicama i uputstvima Saveta za usaglašavanje pravnih propisa 
članica Evropske unije:
– mašine (98/37/EG),

korišćen standard: EN ISO 12100.
– elektromagnetna usaglašenost (89/336/EWG),

korišćeni standardi: EN 61000-6-2 i EN 61000-6-3.
– električna oprema razvijena za korišćenje unutar određenih 

naponskih granica (73/23/EWG) [95],
korišćeni standardi: EN 60335-1: 2002 i EN 60335-2-41: 2003.

– Konstruktivni proizvodi (89/106/EEC)
korišćen standard: EN 12050-2.

Declaraţie de conformitate
Noi, Grundfos, declarăm asumându-ne întreaga responsabilitate că 
produsele Unilift AP35B, AP50B la care se referă această declaraţie 
sunt în conformitate cu Directivele Consiliului în ceea ce priveşte 
alinierea legislaţiilor Statelor Membre ale CE, referitoare la:
– Utilaje (98/37/CE).

Standard aplicat: EN ISO 12100.
– Compatibilitate electromagnetică (89/336/CEE).

Standarde aplicate: EN 61000-6-2 şi EN 61000-6-3.
– Echipamente electrice destinate utilizării între limite exacte de 

tensiune (73/23/CEE) [95].
Standarde aplicate: EN 60335-1: 2002 şi EN 60335-2-41: 2003.

– Constructia produselor (89/106/EEC).
Standard folosit: EN 12050-2.

Декларация за съответствие
Ние, фирма Grundfos заявяваме с пълна отговорност, че 
продуктите Unilift AP35B, AP50B, за които се отнася настоящата 
декларация, отговарят на следните указания на Съвета за 
уеднаквяване на правните разпоредби на държавите членки на ЕО:
– Машини (98/37/EO).

Приложена норма: EN ISO 12100.
– Електромагнетична поносимост (89/336/EИO).

Приложени норми: EN 61000-6-2 и EN 61000-6-3.
– Електрически машини и съоръжения за употреба в рамките на 

определени граници на напрежение на електрическия ток
(73/23/EИO) [95].
Приложени норми: EN 60335-1: 2002 и EN 60335-2-41: 2003.

– Конструктивни продукти (89/106/ЕИО)
Приложени норми: EN 12050-2.

Prohlášení o shodě
My firma Grundfos prohlašujeme na svou plnou odpovědnost, že 
výrobky Unilift AP35B, AP50B na něž se toto prohlášení vztahuje, jsou 
v souladu s ustanoveními směrnice Rady pro sblížení právních předpisů 
členských států Evropského společenství v oblastech:
– strojírenství (98/37/EG),

použitá norma: EN ISO 12100.
– elektromagnetická kompatibilita (89/336/EWG),

použité normy: EN 61000-6-2 a EN 61000-6-3.
– provozování spotřebičů v toleranci napětí (73/23/EWG) [95],

použité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003.
– Konstrukční výrobky (89/106/EEC).

Použitá norma: EN 12050-2.
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Prehlásenie o konformite
My firma Grundfos, na svoju plnú zodpovednost’ prehlasujeme, že 
výrobky Unilift AP35B, AP50B, na ktoré sa toto prehlásenie vzt’ahuje, 
sú v súlade s nasledovnými smernicami Rady pre zblíženie právnych 
predpisov členských zemí Európskej únie:
– Stroje (98/37/EG),

Použitá norma: EN ISO 12100.
– Elektromagnetická kompatibilita (89/336/EWG),

Použité normy: EN 61000-6-2 a EN 61000-6-3.
– Elektrické prevádzkové prostriedky, použité v určitom napät’ovom 

rozsahu (73/23/EWG) [95],
Použité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003.

– Konštrukcné výrobky (89/106/EEC)
Použitá norma: EN 12050-2.

Uygunluk Bildirgesi
Biz Grundfos olarak, bu beyanda belirtilen Unilift AP35B, AP50B 
ürünlerinin,
– Makina (98/37/EC).

Kullanılan standart: EN ISO 12100.
– Elektromanyetik uyumluluk (89/336/EEC).

Kullanılan standartlar: EN 61000-6-2 ve EN 61000-6-3.
– Belli voltaj sınırlarında kullanılmak üzere üretilmiş elektrik donanımı 

(73/23/EEC) [95].
Kullanılan standartlar: EN 60335-1: 2002 ve EN 60335-2-41: 2003.

– Yapi ürünleri (89/106/EEC)
Kullanılan standart: EN 12050-2.

ile ilgili olarak Avrupa topluluðu'na Üye Devletlerin yasalarýnda yer alan 
Belediye Yönetmeliklerine uygun oldugunu, tüm sorumluluðu bize ait 
olmak üzere beyan ederiz.

Свідчення про відповідність вимогам
Ми, фірма Grundfos, із усією відповідальністю заявляємо, що 
вироби Unilift AP35B, AP50B до яких і відноситься дане свідоцтво 
відповідають вимогам наступних указівок Ради ЄЕС про уніфікацію 
законодавчих розпоряджень країн-членів ЄЕС:
– Машинобудування (98/37/EC). 

Стандарти, що застосовувалися: Євростандарт EN ISO 12100. 
– Електромагнітна сумісність (89/336/EEC). 

Стандарти, що застосовувалися: Євростандарт EN 61000-6-2 і 
EN 61000-6-3. 

– Електричні машини для експлуатації в межах визначеного 
діапазону значень напруги (73/23/EEC) [95]. 
Стандарти, що застосовувалися: 
Євростандарт EN 60335-1: 2002 і EN 60335-2-41: 2003.

– Будівельні вироби (89/106/EEC)
Стандарти, що застосовувалися: Євростандарт EN 12050-2.

Bjerringbro, 15 April 2008

Svend Aage Kaae
Technical Director
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1. General description

Fig. 1 Unilift AP35B, AP50B

1.1 Applications
The Grundfos Unilift AP35B and AP50B pumps are 
single-stage submersible pumps designed for the 
pumping of waste water. 

The pump is capable of pumping water which con-
tains a limited quantity of solids, however not stones 
and similar materials, without being blocked or dam-
aged. 
The pump is available for automatic as well as man-
ual operation and can be installed in a permanent 
installation (on auto-coupling or as a free-standing 
pump) or used as a portable pump.
The pump is suitable for: 

Incorrect application of the pump (e.g. resulting in 
blocking of the pump) and wear are not covered by 
the warranty.

1.2 Storage and operating conditions

1.3 Sound pressure level
The sound pressure level of the pump is lower than 
the limiting values stated in the EC Council Directive 
98/37/EC relating to machinery.

Prior to installation, read these installation 
and operating instructions. Installation and 
operation must comply with local regula-
tions and accepted codes of good prac-
tice.

TM
03

 4
18

9 
18

06

Handle 
with clamp

Discharge 
port

Pump inlet

Level 
switch

Applications Unilift 
AP35B

Unilift 
AP50B

Groundwater lowering
Pumping in drainage pits
Pumping in surface water pits 
with inflow from roof gutters, 
shafts, tunnels, etc.
Emptying of ponds, tanks, etc.
Pumping of fibre-containing 
waste water from laundries 
and industries
Pumping of domestic waste 
water from septic tanks and 
sludge treating systems
Pumping of domestic waste 
water without discharge from 
water closets
Pumping of domestic waste 
water with discharge from wa-
ter closets
Maximum particle size [mm] 35 50

The pump must not be used in or at swim-
ming pools, garden ponds, etc. when there 
are persons in the water.

Storage temperature: Down to –30°C.
Minimum liquid 
temperature:

0°C.

Maximum liquid 
temperature:

+40°C.

Installation depth: Maximum 7 metres below 
liquid level.

pH value: Between 4 and 10.
Density: Maximum 1100 kg/m³.
Viscosity: Maximum 10 mm²/s.
Technical data: See pump nameplate.
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2. Safety

3. Electrical connection
Note: Depending on local regulations, a pump with 
10 metres of mains cable must be used if the pump 
is used as a portable pump for different applications. 
The electrical connection should be carried out in 
accordance with local regulations.
The operating voltage and frequency are marked on 
the pump nameplate. Please make sure that the 
motor is suitable for the electricity supply on which it 
will be used.

Three-phase pumps must be connected to an exter-
nal motor starter with differential release. The nomi-
nal current of the motor starter must correspond to 
the electrical data marked on the pump nameplate.
If a level switch is connected to a three-phase pump, 
the motor starter must be magnetically operated.
Single-phase pumps incorporate thermal overload 
protection and require no additional motor protec-
tion. 
Note: If the motor is overloaded, it will stop automat-
ically. When it has cooled to normal temperature, it 
will restart automatically.

3.1 Checking of direction of rotation 
(Three-phase pumps only) 
The direction of rotation should be checked every 
time the pump is connected to a new installation.
Check the direction of rotation as follows:
1. Position the pump so that the impeller can be 

observed. 
2. Start the pump for a short period.
3. Observe the rotation of the impeller. The correct 

direction of rotation is indicated by an arrow on 
the top of the motor (clockwise when seen from 
the bottom). If the impeller rotates in the wrong 
direction, reverse the direction of rotation by 
interchanging two of the phases to the motor.

If the pump is connected to a piping system, the 
direction of rotation can be checked as follows: 
1. Start the pump and check the quantity of water or 

the discharge pressure.
2. Stop the pump and interchange two of the 

phases to the motor.

3. Start the pump and check the quantity of water or 
the discharge pressure.

4. Stop the pump.
5. Compare the results taken under points 1 and 3. 

The connection which gives the larger quantity of 
water or the higher pressure is the correct direc-
tion of rotation.

4. Installation

4.1 Connection
For permanent installation, it is recommended to fit a 
union, a non-return valve and an isolating valve in 
the discharge pipe.
If the pump is installed in a pit with a minimum free 
cable length of 100 mm, see fig. 5, the minimum pit 
dimensions must be as shown in fig. 2.
Furthermore, the pit should be dimensioned accord-
ing to the relation between the water flow to the pit 
and the pump performance.

Fig. 2 Minimum pit dimensions in pit if minimum 
free cable length is 100 mm

4.2 Pump location 
The pump can be used in vertical or horizontal posi-
tion, see fig. 3.
During continuous operation, the motor and the 
pump inlet must always be completely covered by 
the pumped liquid.

Fig. 3 Position of pump

Pump installation in wells must be carried 
out by specially trained persons.

As a precaution, the pump must be con-
nected to a socket with earth connection. 
The installation must be fitted with an 
earth leakage circuit breaker (ELCB) with 
a tripping current < 30 mA.
The pump must be connected to an exter-
nal mains switch with a minimum contact 
gap of 3 mm in all poles. If the pump is not 
installed close to the switch, this must be 
of a lockable type.

The installation of the pump must be car-
ried out by specially trained persons.
Care must be taken to ensure that persons 
cannot come into contact with the pump 
impeller.
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When the pipe/hose has been connected, place the 
pump in its operating position.
Note: Do not lift or lower the pump by means of the 
electric cable.
Position the pump so that the pump inlet will not be 
blocked or partly blocked by sludge, mud or similar 
materials.
It is recommended to place the pump on a solid 
base, see fig. 4.

Fig. 4 Place pump on a solid base

In the case of permanent installation, the pit must be 
cleared of sludge, pebbles, etc. before the pump is 
installed.

4.3 Installation on auto-coupling 
See figs. A and B, pages 159 and 160.
Pumps for permanent installation can be installed on 
a stationary auto-coupling and operated completely 
or partially submerged in the pumped liquid. 
1. Drill mounting holes for guide rail bracket on the 

inside of the pit and fasten the guide rail bracket 
provisionally with two screws. 

2. Place the auto-coupling base unit on the bottom 
of the pit. Use a plumb line to establish the cor-
rect positioning. Fasten with heavy-duty expan-
sion bolts. If the bottom of the pit is uneven, the 
auto-coupling base unit must be supported so 
that it is level when being fastened. 

3. Assemble the discharge line in accordance with 
the generally accepted procedures and without 
exposing the line to distortion or tension. 

4. Knock the guide rails on to the spigots of the bot-
tom part of the auto-coupling. Bevel the inside of 
the guide rails to facilitate installation. The guide 
rails must fit tightly on the spigots. We 
recommend ¾" medium size pipes as guide rails.

5. Adapt the length of the guide rails to fit precisely 
the bracket at the top.

6. Unscrew the provisionally fastened guide rail 
bracket, fit it on top of the guide rails and finally 
fasten it firmly to the pit wall.

Note: The guide rails must not have any axial play 
as this would cause noise during pump operation.
7. Clean out debris from the pit before lowering the 

pump into the pit. 
8. Fit the auto-coupling half on to the discharge port 

of the pump. Then slide the guide bar of this cou-
pling half between the guide rails and lower the 
pump into the pit by means of a chain. When the 
pump reaches the auto-coupling base unit, the 
pump will automatically connect tightly. 

9. Hang up the end of the chain on a suitable hook 
at the top of the pit. 

10. Adjust the length of the motor cable by coiling it 
up on a relief fitting, so the cable is not damaged 
during operation. Fasten the relief fitting to a suit-
able bracket at the top of the pit. Make sure that 
the cables are not sharply bent or pinched.

Note: The end of the cable must not be submerged, 
as water may penetrate through the cable into the 
motor.

4.4 Free-standing installation 
See fig. C, page 161.
For free-standing installation of the pumps, fit a 90° 
elbow to the discharge port. The pump can be 
installed with a hose or rigid pipe and valves. 
In order to facilitate service of the pump, fit a flexible 
union or coupling to the discharge line for easy sepa-
ration. 
If a hose is used, make sure that the hose does not 
buckle and that the inside diameter of the hose 
matches that of the discharge port. 
If a rigid pipe is used, the union or coupling, non-
return valve and isolating valve should be fitted in 
the sequence mentioned, as seen from the pump 
side. 
Lower the pump into the liquid. 
If the pump is installed in muddy conditions or on 
uneven ground, it is recommended to support the 
pump on bricks. 

4.5 Setting of level switch
Intermittent operation:
For pumps supplied with a level switch, the differ-
ence in level between start and stop can be set by 
adjusting the free cable between the level switch and 
the pump handle. 
The longer the length of free cable, the larger the dif-
ference in level between start and stop.
The pump is allowed to run for maximum 5 minutes 
per 30 minutes without the motor being submerged 
in the liquid.

Fig. 5 Setting of level switch

Continuous operation:
During continuous operation, the pump must always 
be completely covered by the pumped liquid.
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5. Start-up
Before start-up, the pump inlet must be submerged 
in the pumped liquid.
Open the isolating valve, if fitted, and check the level 
switch setting.
Note: The pump may be run briefly to check the 
direction of rotation without being submerged in the 
pumped liquid.

6. Maintenance and service 

Before carrying out maintenance and service, it must 
be ensured that the pump has been thoroughly 
flushed with clean water. Rinse the pump parts in 
water after dismantling.
Check the pump and replace the oil once a year. 
If the pump is used for pumping liquids containing 
abrasive particles or it is operating continuously, 
the pump must be checked at shorter intervals.

6.1 Oil
The pump contains approx. 60 ml non-poisonous oil. 
Used oil must be disposed of in accordance with 
local regulations.
If the drained oil contains water or other impurities, 
the shaft seal should be replaced.

6.2 Pump construction
The construction of the pump will appear from the 
table below and fig. D, page 162.

6.3 Service kits

6.4 Contaminated pumps
Note: If a pump has been used for a liquid which is 
injurious to health or toxic, the pump will be classi-
fied as contaminated.
If Grundfos is requested to service the pump, 
Grundfos must be contacted with details about the 
pumped liquid, etc. before the pump is returned for 
service. Otherwise Grundfos can refuse to accept 
the pump for service. 
Possible costs of returning the pump are paid by the 
customer. 
However, any application for service (no matter to 
whom it may be made) must include details about 
the pumped liquid if the pump has been used for liq-
uids which are injurious to health or toxic. 

Before starting work on the pump, make 
sure that the electricity supply to the pump 
has been switched off and that it cannot be 
accidentally switched on.

Out of consideration for the personal 
safety and health, this work must be car-
ried out by specially trained persons. 
Furthermore, all rules and regulations cov-
ering safety, health and environment must 
be observed.
During dismantling, caution should be 
exercised as there will be access to sharp 
edges, etc. which may cut.
A possible replacement of the cable or the 
level switch must be carried out by an 
authorised Grundfos service workshop.

Pos. Description

50 Pump housing

37a O-ring

49 Impeller

150 Motor with flange

66 Washer

84 Base

67 Lock nut

6 Inlet part 

105a Shaft seal

182 Level switch

Service kit Part number

Shaft seal, standard 96429307
Shaft seal, FKM 96429308
Oil 96010646

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 800 of 879



10

7. Fault finding chart 

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

Grundfos company or service workshop.

Fault Cause Remedy

1. Motor does not 
start.

a) No electricity supply. Connect the electricity supply.
b) Motor switched off by level switch. Adjust/replace the level switch.
c) Fuses are blown. Replace fuses.
d) Motor protection/thermal relay has 

tripped out.
Wait until the motor protection trips in 
again/reset the relay.

e) Impeller blocked by impurities. Clean the impeller.
f) Short-circuit in cable or motor. Replace the defective part.

2. Motor protection/
thermal relay trips 
out after short 
time of operation.

a) Temperature of pumped liquid too high. Use another pump type.
b) Impeller blocked or partly blocked by im-

purities.
Clean the pump.

c) Phase failure. Call an electrician.
d) Voltage too low. Call an electrician.
e) Overload setting of the motor starter too 

low.
Adjust the setting. 

f) Incorrect direction of rotation.
See section 3.1 Checking of direction of 
rotation.

Reverse the direction of rotation.

3. Pump runs con-
stantly or gives in-
sufficient water.

a) Pump partly blocked by impurities. Clean the pump.
b) Discharge pipe or valve partly blocked by 

impurities.
Clean the discharge pipe.

c) Impeller not properly fixed to the shaft. Tighten the impeller.
d) Incorrect direction of rotation. 

See section 3.1 Checking of direction of 
rotation.

Reverse the direction of rotation.

e) Incorrect setting of level switch. Adjust the level switch.
f) Pump too small for the application. Replace the pump.
g) Impeller worn. Replace the impeller.

4. Pump runs but 
gives no water.

a) Pump blocked by impurities. Clean the pump.
b) Discharge pipe or non-return valve 

blocked by impurities.
Clean the discharge pipe.

c) Impeller not properly fixed to the shaft. Tighten the impeller.
d) Air in pump. Vent the pump and the discharge 

pipe.
e) Liquid level too low. The pump inlet is not 

completely submerged in the pumped liq-
uid.

Submerge the pump in the liquid or 
adjust the level switch.

f) Level switch does not move freely. Make the level switch move freely.

Subject to alterations.

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 801 of 879



159

1-pump installation on auto-coupling
Fig. A
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2-pump installation on auto-coupling 
Fig. B
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Free-standing Installation
Fig. C
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Fig. D
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin
Pcia. de Buenos Aires
Phone: +54-3327 414 444
Telefax: +54-3327 411 111

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

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

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

Belorussia
Представительство ГРУНДФОС в 
Минске
220090 Минск ул.Олешева 14 
Телефон: (8632) 62-40-49
Факс: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

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

Bulgaria
GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia
Lozenetz District
105-107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

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

China
GRUNDFOS Pumps (Shanghai) Co. Ltd.
51 Floor, Raffles City
No. 268 Xi Zang Road. (M)
Shanghai 200001
PRC
Phone: +86-021-612 252 22
Telefax: +86-021-612 253 33

Croatia
GRUNDFOS predstavništvo Zagreb
Cebini 37, Buzin
HR-10000 Zagreb
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Čajkovského 21
779 00 Olomouc
Phone: +420-585-716 111
Telefax: +420-585-716 299

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Latvia
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs
Augusta Deglava ielā 60, LV-1035, Rīga,
Tālr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

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

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

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

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

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

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

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

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

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

Russia
ООО Грундфос
Россия, 109544 Москва, ул. Школьная 39
Тел. (+7) 495 737 30 00,  564 88 00
Факс (+7) 495 737 75 36,  564 88 11
E-mail grundfos.moscow@grundfos.com

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

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

Slovenia
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H.,
Podružnica Ljubljana
Blatnica 1, SI-1236 Trzin
Phone: +386 1 563 5338
Telefax: +386 1 563 2098
E-mail: slovenia@grundfos.si

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

Sweden
GRUNDFOS AB 
Box 333 (Lunnagårdsgatan 6) 
431 24 Mölndal 
Tel.: +46(0)771-32 23 00 
Telefax: +46(0)31-331 94 60 

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

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

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

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

Ukraine
ТОВ  ГРУНДФОС УКРАЇНА  
01010 Київ, Вул. Московська 8б, 
Тел.:(+38 044) 390 40 50 
Фах.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

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

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

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

Usbekistan
Представительство ГРУНДФОС в 
Ташкенте
700000 Ташкент ул.Усмана Носира 1-й 
тупик 5
Телефон: (3712) 55-68-15
Факс: (3712) 53-36-35

Addresses revised 17.03.2008
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www.grundfos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

96004693 0408 226
Repl. 96004693 0506
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2.1.26. Jarrett F12643 300kg Backsaver Davit 

Crane 
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Backsaver Crane – Mark II with Extendable Boom (300kg & 500kg) 

 
The Jarrett Backsaver Crane is the economical alternative to expensive vehicle 
mounted hydraulic cranes and is suitable for utilities, trucks and trailers, etc. 

The Crane is also suitable for industrial, marine and rural applications. 
 
 
 
 
 
 

 300kg model     500kg model 
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Contents: 
 
 
Backsaver Cranes        3 
 
Safety Information        5 
 
Backsaver Cranes – Options available     6 
 
300kg Backsaver Crane       7 
   Spare Parts List         8 
   Exploded View        8 
 
500kg Backsaver Crane       9 
   Spare Parts List       10 
   Exploded View      10 
 
Backsaver Crane Assembly / Operating   11 
Bolt-down Specs      11 
Component Weights      11 
Vehicular Installation     12 
 
8000 series Brake Winch Specifications   13 
   Attaching Handle      14 
   Spare Parts Listing      15 
   Front and Side Elevation, Bolt Down Specifications 15 
 
X6 Fibre Rope – General Information   16 
 
Standard Terms & Conditions of Sale   17 
    

 
 

Warranty 
 
Please note that all goods are supplied by Advansa Pty Ltd to the Purchaser for use only in applications and purposes for which they 
were originally designed.  Advansa Pty Ltd is not liable for any consequential loss whatsoever from improper or inappropriate use of 
the goods supplied, where the goods are used for purposes beyond or outside of the scope of application for which they were 
designed and which exceeds their designed performance limit. At all times please consult Advansa Pty Ltd if unsure of the suitability of 
the goods for your intended application. 
 
Advansa Pty Ltd Winch Warranty Policy: The Warranty is for the period of twelve months on Jarrett winches / cranes providing it 
is used for the purpose that it was designed for. Any modifications or misuse of the winches will void the warranty. Winches / cranes 
will be repaired under warranty providing proof of purchase is supplied. No credits or replacements will be issued except with approval 
from Advansa Pty Ltd. 
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Backsaver Cranes 
 
Backsaver Crane – Mark II with Extendable Boom (300kg & 500kg) 
 

Save Your Back 
     ----------- 
       Save Your Money 
 
There is an easier way  Don’t take the risk to your back, equipment or business. If it’s got to be lifted, do it 
the easy way, with a Jarrett Backsaver Crane. The Jarrett Backsaver Crane has the capacity to safely, simply and 
effectively lift and place loads of up to 300kg and 500kg. 
 
         
 
 
 
     
           
 
 
 
        
     
 
 
 
 
 
 
 
 
 
              F12643  300kg 

 
 
300kg and 500kg Capacity Lift   The lifting capabilities of the Backsaver Crane are supplied by a 300kg 
and 500kg manual brake winch. To raise the load simply wind the handle, to lower the load wind the handle in the 
reverse direction. The winch incorporates a load friction brake which is automatically activated when the handle is 
released – keeping the load safely in position at all times. 
 
 
                 F19001CW  500kg 
 
                   Powder coated white 
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The Jarrett Backsaver Crane –  
 
The Backsaver Crane provides the perfect lifting  
solution to tradesmen, farmers, delivery drivers  
and anyone who has to lift loads of anything  
from fuel drums, jet skis, small boats, motor  
bikes, car engines, ride-on-mowers, cement  
mixers, farm machinery, livestock, fence, brick  
cutters and even tractor tyres – the possibilities  
are endless. In fact if you have ever thought,  
“There’s got to be a better way”, chances are  
that Jarrett has already found it. 

 
 
 
 
 
 
 
 
 
         F12643 – 300kg 
 
         
         
 
 

 
 

 
 

- the perfect lifting solution 
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Important Safety Information 

 
 
    Warning  
 
DO the following: 
 
 
Read carefully and comply with the guidelines set forth in the Owner’s Manual.  
 
Keep hands away from the drum, gears, wire cable / fibre rope, and other moving parts of the equipment. 
 
Install the wire cable / fibre rope securely to the winch drum. 
 
Ensure at least 3 turns of wire cable / fibre rope wound on the drum at all times, to serve as an anchor wrap. 
  
Keep all unnecessary personnel away from the winch while in operation. 
 
Keep out of the path of the load should the wire cable / fibre rope break and snap back and cause injury. 
 
DO NOT do the following: 
 
 
Do not lift people, or objects over people. Do not walk or work under a load or in the line of force of any load. 
 
Do not exceed the load rating of the winch or any other component in the system. To do so could result in failure of the equipment. 
 
Do not use more than one winch to move a load that exceeds the load rating of a single winch. A shift in load weight could overload 
the equipment. 
 
Do not use damaged or malfunctioning equipment. To do so could result in failure of the equipment. 
 
Do not modify the equipment in any way. To do so could cause equipment failure. 
 
Do not apply a load on the winch with the wire cable fully extended.  Keep at least three full turns of cable / fibre rope on the drum. 
 
Do not wrap the wire cable / fibre rope around the load.  This may damage the wire cable / fibre rope and could cause the load to slip 
/ fall. Use a sling or other approved lifting device. 
 
Do not operate the winch with covers / guards removed or improperly installed. 
 
Do not divert your attention from the operation. Stay alert to the possibility of accidents, and try to prevent them from happening. 
 
Do not jerk or swing the load.  Avoid shock loads by starting and stopping the load smoothly.  Shock loads overload the equipment 
and may cause damage. 
 
Do not leave a suspended load unattended unless specific precautions have been undertaken and keep people away from the winch 
and out from under the load. 
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Backsaver Cranes: - Options available 
 
 
Backsaver Crane – Mark II with Extendable Boom (300kg) with F18230 Brake Winch 

 
F12643   – Backsaver Crane 300kg with Cable 
F12643R  – Backsaver Crane 300kg with Rope 
F12643G  – Galvanised Backsaver Crane 300kg with Cable 
F12643GR – Galvanised Backsaver Crane 300kg with Rope 
F12696E12 – Backsaver Crane 300kg with Electric Winch - Superwinch S4000 12V 
F12696E24 – Backsaver Crane 300kg with Electric Winch - Superwinch S4000 24V 
F13643W  – Powder coated white Backsaver Crane 300kg with Cable 
F13643WR  – Powder coated white Backsaver Crane 300kg with Rope 
 

 
Backsaver Crane – Mark II with Extendable Boom (500kg) with F18260 Brake Winch 

 
F19001   – Backsaver Crane 500kg with Cable 
F19001R  – Backsaver Crane 500kg with Rope 
F19001E12 – Backsaver Crane 500kg with Electric Winch - Superwinch S5000 12V 
F19001E24 – Backsaver Crane 500kg with Electric Winch - Superwinch S5000 24V 
F19001CW    – Powder coated white Backsaver Crane 500kg with Cable 
F19001CWR  – Powder coated white Backsaver Crane 500kg with Rope 
                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            
        
 
       F12643 Backsaver Crane mounted on Holden  
       Utility vehicle 
 
 

 
 
 
 
 

F12643W Backsaver Crane mounted on wharf 
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Backsaver Crane – Mark II with Extendable Boom (300kg) 
 
The Jarrett Backsaver Crane is fitted with 360 P

0
P  

mechanical slewing by means of a worm drive  
gear. This eliminates the danger of the crane  
boom swinging out of control when the load is  
taken up. The boom can only be rotated (slewed) 
by operating the slewing control handle. This 
important safety feature keeps the load under  
control at all times – essential for one person  
operation. 
 
With a choice of two models, the Backsaver  
Crane suits a host of reach and lift requirements. 
With an extendable position action, all cranes have 
a boom reach of over 1 metre at their 300kg and  
500kg lift positions. Both models have a choice of 
boom angle settings for even greater adaptability. 
 
If it’s got to be lifted, do it the easy way, with a  
Jarrett Backsaver Crane. 
 
Models (refer to page 6 for complete listing): 
 
F12643 – Backsaver Crane 300kg 
F12643G – Galvanised 
F12696Exx – Electric Winch - Superwinch S4000 
F13643W – Powder coated white 
 
Options – not applicable to F12696Exx 
 
R- denotes fibre rope instead of wire cable                  
 (Backsaver cranes only) 
 
Contact Customer Service for sales  
and availability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 816 of 879



                Crane Catalogue 

Winches are not intended for the movement of people 
  
 Advansa Pty Ltd  184 Cormack Road, Wingfield  SA  5013 Page 8 
 (T) +61 (0)8 8243 9100  (F) +61 (0)8 8243 9185 
 Email:  sales@advansa.com.au Revision 6 (06/07) 
 Web:   www.advansa.com.au Toll Free Sales: 1 300 135 935 

 

advansa 

 
Spare parts listing for Backsaver Crane – 300kg 
 

 
 
Exploded view of the F12643 (300kg) Backsaver Crane 
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Backsaver Crane – Mark II with Extendable Boom (500kg) 
 
The simple design of the Backsaver Crane means 
it is easy to assemble and can be fitted almost  
anywhere – to jetties, utes or tray tops and to a  
wide variety of fixed platforms. When a Backsaver 
Crane is vehicle mounted and the time comes to 
change vehicles, it is simple to remove and leaves  
only four holes.  The Backsaver Crane is then ready 
to install elsewhere. The Backsaver Crane’s simple 
operation means that little can go wrong and service  
support is available through Jarrett Spare parts 
distributors around Australia.  
 
The Backsaver Crane provides the perfect lifting  
solution to tradesmen, farmers, delivery drivers  
and anyone who has to lift loads of anything  
from fuel drums, jet skis, small boats, motor  
bikes, car engines, ride-on-mowers, cement  
mixers, farm machinery, livestock, fence, brick  
cutters and even tractor tyres – the possibilities  
are endless. In fact if you have ever thought,  
“There’s got to be a better way”, chances are  
that Jarrett has already found it. 
 
 
 
Models (refer to page 6 for complete listing): 
  
 
F19001 – Backsaver Crane 500kg 
F19001Exx – Electric Winch - Superwinch S5000 
F19001CW – Powder coated white 
 
Options – not applicable to F19001Exx 
 
R- denotes fibre rope instead of wire cable (Backsaver cranes only)        
 
Contact Customer Service for sales and availability 
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Spare parts listing for Backsaver Crane – 500kg  
 

 
 
Exploded view of the F19001 (500kg) Backsaver Crane 
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Backsaver Crane Assembly and Operating Instructions 
 
1. Ensure the unit is correctly anchored via the base-plate to the operating platform. 
2. Attach the boom to the post with the pivot pin and support pin. 
3. Ensure the spring clips are fitted to the pivot pin and to the support pin. 
4. Bolt the winch to the boom using 4ea M10 bolts, nuts and washers. 
5. Thread the winch cable and hook it through the slot at the front of the boom. 
6. Attach the pulley to the boom with the pulley pin and spring clips. 
  
Please note: The Post and Base of the 500kg Backsaver Crane cannot be separated for installation 
 
Operation 
 
1. Ensure that the operating platform is steady. If the unit is vehicle mounted then it should be positioned on a stable and 

horizontal surface with neutral or park gear selected. 
2. Release the hook from the base of the crane. 
3. Rotate the boom by turning the slewing handle until the hook is positioned directly over the load. (NEVER ATTEMPT TO LIFT THE 

LOAD WITHOUT THE BOOM BEING POSITIONED DIRECTLY OVER THE LOAD) 
4. Attach the hook securely to the load. 
5. Standing clear of the load, raise the load by turning the winch handle clockwise. 
6. When the load is at the desired height, slew the load to the required position. 
7. Lower the load by turning the winch handle anticlockwise. (DO NOT RELEASE THE PAWL) 
8. If the load has been lowered onto a vehicle tray then the load should be secured. (DO NOT TRAVEL WITH LOAD ATTACHED TO 

THE CRANE) 
9. Secure the hook into one of the four braces and take up the slack in the cable to secure the boom. 
 
Maintenance – Backsaver Crane  
 
1. Clean and lubricate the following as required with appropriate grease: 

● Winch gears and pinion threads  ● Slewing worm and handle  ● All bushes     ● Pivot pin  
● Winch cable   ● Base tube 

2. Inspect the gears, bushes and cable monthly for wear and replace as required. 
 
Backsaver Cranes – Bolt-down plate specs. 
 
 
         Miscellaneous Notes: 
 

Vertical distance from top of U-plate to the
        underside of the safety hook (with the  

ferrule against the pulley) = 240mm 
     

300kg Backsaver Crane: 
         When not in use – secure the hook in one  
         of the four braces. 
 
         500kg Backsaver Crane: 
         Crane Post and Base cannot be separated 
         for installation. 
 
 
 
 
 
 
 
 
 

Backsaver Cranes –  Component weights (approx) 
 
Winch – 7kg    Post and Base section – 55kg  
Inner and Outer Boom – 26kg   Boom Support Bar (F19001 – 500kg series) – 3 kg 
 
Packed in cartons – pack of 2   Carton Dimensions: 172cm x 48cm x 62cm    
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Vehicle installation of Backsaver Crane (300kg and 500kg) 
 
To provide a minimum safety factor at the crane’s maximum capacity (jib in short position), the general mounting arrangement 
(expected to provide good long term service) should consist of the following additional equipment and conditions: 
 
1. 2 ea. 100mm x 10mm x 450mm long steel plates drilled appropriately to suit crane base plate bolt pattern (see previous page). 
2. 4 ea.M16 HH 8.8 bolts with ferrule spacers on each bolt to take up the bolt shank to mounting hole clearance with M16 nylocs. 
3. Large above floor washers (M16) are used under the bolt heads. 
4. The under floor plates must sit flat against the underside surface. 
 
The Jarrett Backsaver Crane has a large mounting base that sits flat on the vehicle floor and is anchored to the floor with 10mm flat 
under floor plates. Each plate is mounted transversely across the full width of the main crane base (above the floor) and is not less 
than 100mm wide. 
 
Due to the nature of mounting through corrugated floor structure it is recommended that regular inspection is undertaken to ensure 
that the mounting stay secure and no cracking of the floor become evident. 

 
 
 
 
 
 
 
 
 
 
 
           Mountings on vehicle tray top (L) & underside (Above) 
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8000 Series Brake Winch  * Winch models listed in italics below are not available with Backsaver Cranes 
 
3:1 / 5:1 / 10:1 ratio models (200-500kg) 
 
 
Model:  Backsaver Crane  F12643(300kg)    F19001(500kg) 
 

8000 Series Winch 
 
Cable F18210 F18230 F18260 
 
Fibre Rope F18215 F18235 F18265 
 
Winch only F18220 F18240 F18280 
 
 
Gear Ratio 3:1 5:1 10:1 
 
Application Lifting Lifting Lifting 
 
Rated Capacity 200kg (1960N) 300kg (2940N) 500kg (4900N)     F18230 
 
Mass (Winch only) 6kg 6kg 6kg           
 
Type of Brake Self Actuating Self Actuating Self Actuating 
 
Drum Diameter 50mm 50mm 50mm 
Flange Diameter 130mm 130mm 130mm 
Drum Width 52mm 52mm 52mm 
 
Cable / Fibre Rope size Ø5mm / Ø6mm Ø5mm / Ø6mm Ø6mm / Ø6mm 
 
Maximum Cable Capacity 15m x Ø5mm 15m x Ø5mm 12m x Ø6mm 
Maximum Fibre Rope Capacity 12m x Ø6mm 12m x Ø6mm 12m x Ø6mm 
   
Max. Effort on handle  22.8 kg 26kg 18kg 
at Rated Load   
 
Cable Breaking Strain 1855kg  1855kg 2712kg       
Fibre Rope Breaking Strain 2050kg  2050kg 2050kg       
 
Cable (Galv) as supplied 7.5m x Ø5mm 7.5m x Ø5mm  7.5m x Ø6mm  
Fibre Rope as supplied 7.5m x Ø6mm 7.5m x Ø6mm 7.5m x Ø6mm 
 
Fastening Device Snap Hook Snap Hook Snap Hook 
 
Notes: 
 
Features include: 
Heavy duty 4mm winch body, Steel bushes, Self actuating brake mechanism, Fully enclosed brake, Spare parts available, Electroplated 
zinc cobalt, Powder coated finish, Detachable handle 
 
Conforms to the testing requirements of AS1418.2-1997 (clause 1.11) 
 
F18230  / F18235 is used on 300kg Backsaver Crane – Product Code: F12643 
F18260  / F18265 is used on 500kg Backsaver Crane – Product Code: F19001 
 
Recommended for lifting applications. 
 
Note:  Common user problem with this range of winches is the brake  
mechanism does not work when first assembled.  When packaged, the winch  
and handle are separate and need to be assembled as per the instructions 
included. (see next page).                  
                   
Handle Assembly is:                   
The handle adaptor is turned clockwise until the ratchet is engaged  
prior to attaching the handle and securing with screw.             
 
Self actuating brake requires a minimum of 18kg to operate safely.    F18260 
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Attaching handle to the 8000 Series Brake Winch 
 
Note: Handle instructions (below) are included in packaging 
 

ADVANSA PTY LTD© 
CAUTION: ATTACH HANDLE TO WINCH USING EASY STEPS BELOW. 

1:- TURN HANDLE ADAPTOR CLOCKWISE UNTIL RATCHET HAS ENGAGED. 

2:- ATTACH THE HANDLE ONCE THE RATCHET HAS ENGAGED 

                                      
 

SHOULD ANY DIFFICULTIES BE ENCOUNTERED,  PLEASE CONTACT OUR CUSTOMER SERVICE DEPARTMENT ON +61 8 8243 9100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        
 
 
 

An F18260 Brake Winch mounted on  
a F19001 Backsaver Crane 
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8000 Series Brake Winches - Spare parts listing  
F18210, F18215, F18220, F18230, F18235, F18240, F18260, F18265, F18280 

 
 
Front and side elevation, and bolt-down specifications / dimensions  
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Jarrett Winch Fibre Rope Details 
 

X6 Fibre Rope (DYNEX 75) 
 

General Information 
 
The ropes are impregnated with Duracoat to improve abrasion resistance and endurance.     
 

Diameter 
of rope 

Weight pr. 
100 metres 

Minimum breaking 
strength 

Minimum breaking 
strength 

   (assy in Jarrett Winches) 

(mm) (kg) (tonne) (kN) (tonne) (kN) 

6 2.3 4.2 40.8 2.05 20.0 
  

 
 
 
Hampidjan’s DYNEX 75 ropes are made from DSM’s Dyneema P

®
P SK75 fibres.  The main focus is on the 12-strand braided ropes which 

have proven very popular for their roundness and smooth surface.   
• These ropes combine good strength retention with good flexibility and dynamic properties.  
• Termination is easy through splicing where up to 90% of linear strength is retained. 
 
DYNEX ropes: 
• exceed the strength of steel wire ropes of same diameter while floating on water.   
• have low elongation properties 
• are extremely flexible, yielding easy handling in all respects. 
• have good UV resistance and excellent resistance to chemicals. 
 
 
 
 
• DYNEX 75 12-strand braided rope 
 
 
 
Density    0.97 g/cmP

3
P
 

Tenacity      3.5 N/tex 
Modulus    120 N/tex 
Elongation   3.7% 
Melting point   144-152°C 
Resistance to chemicals  Excellent 
UV resistance   Good 
Flexibility   Good 

 

 

 

 
Tested in accordance   with OCIMF specifications 

 

 

Dyneema SK75 Fibre Properties 

DYNEX Rope Constructions and Properties 
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STANDARD TERMS & CONDITIONS OF SALE 
 
 
All goods are supplied by ADVANSA PTY LTD (hereafter referred to as “the Seller”) to its customers (hereafter 
referred to as ‘the Purchaser’) on the following terms and conditions and expressly exclude any terms or 
conditions contained in the documents submitted by the Purchaser, unless specifically agreed to in writing by 
the Seller :- 
 
1.  SPECIFICATIONS 

 
The Seller reserves the right to make any alteration or improvement to, or departure from any specification or design, unless otherwise agreed. 
 
TPlease note that all goods are supplied by the Seller to the Purchaser for use only in applications and purposes for which they were originally 
designed.  The Seller is not liable for any consequential loss whatsoever from improper or inappropriate use of the goods supplied, where the goods are 
used for purposes beyond or outside of the scope of application for which they were designed and which exceeds their designed performance limit. At all 
times please consult the Seller if unsure of the suitability of the goods for your intended application.T 

 
2.  PRICES 

 
All prices contained herein are unit prices unless otherwise specified. List prices and delivery charges are based on current costs and therefore subject to 
alteration without notice.  All prices are subject to 10% GST on quoted prices. 

 
3.  PAYMENT 

 
Standard trading terms are net 30 (thirty) days from date of delivery to the Purchaser once the Purchaser has an approved credit account with the Seller. 

 
4.  CANCELLATION 

 
An accepted order cannot be cancelled except by mutual consent of the Purchaser and the Seller. All costs incurred up to the date of cancellation, 
including a 10% handling charge, will be charged to the Purchaser’s account. 

 
5.  RETURNS 

 
TThe Seller expressly disclaims liability for any consequential loss in relation to goods supplied to a customer. All goods should be checked on receipt. No 
claims for credit or replacement due to incorrect supply or quality non-conformances of the goods will be considered if the Seller is not notified of such 
matters within 24 (twenty-four) hours of receipt of the goods.  
 
TGoods returned because of errors or other deficiencies on the part of the Seller will be replaced. Goods which are non-standard products are non-
returnable 

 
6.  TIME OF DELIVERY 

 
Every endeavour will be made by the Seller to comply with the estimated time of delivery, but in no case will the Seller be liable for loss or damage 
however caused by delay in delivery. 

 
7. TITLE TO GOODS 

 
Title to goods will not pass to the Purchaser until the full price for the goods has been received in full by the Seller and all and any other outstanding 
amounts owing from the Purchaser to the Seller have been paid in full. 

 
8.  DELIVERY 

 
All freight will be charged to the Purchaser’s account, unless the Purchaser has made prior arrangements and both the Seller and Purchaser have agreed 
in writing. The Seller will despatch goods via their nominated carrier unless the Purchaser nominates a preferred carrier. 

 
TShould the Purchaser engage their own transport company for delivery of the goods supplied by the Seller, then that carrier or transport company will be 
deemed as the Purchaser's agent. All responsibility will be transferred to the Purchaser's agent when the goods have been signed for and leave 
the control of the Seller.T 
 
9.  ORDER SIZES 

 
All orders will be supplied in standard carton or pack quantities as specified by the Seller. 

 
10.  PRODUCT CODES 

 
The Seller’s product codes must be used at all times when ordering goods. 

 
11.  MINIMUM ORDER 

 
Order(s) submitted by the Purchaser to the Seller must be to the minimum value of AU$250 unless otherwise stated or confirmed in writing by the Seller 
to the Purchaser. 
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Notes 
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2.1.27. Safety Shower - Eyewash Basin 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 829 of 879



ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 830 of 879



2.1.28. Sika Sikagard 62 
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2.1.29. Sikagard 720 EpoCem 
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2.1.30. Sikagard Bund Lining System 
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2.2. Section 3 - Fault Protection & 

Rectification 
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2. OPERATIONAL PROCEDURES 

2.1 Operational Instructions 

 
  Danger:  Moving Parts 

    Potential Slip Hazard 

    Chemical Contact 

The Acetic Acid Dosing system has four control modes as detail below. More information on these 
modes can be found in the iPower Solutions Functional Specification: 

a. Off (not selectable at OWS) 
This mode may be selected at the equipment site by selection the “Local/Off/Remote” selector 
switch to “Off”.  When equipment is placed in the Off Mode, the equipment shall not be able to be 
operated either manually or automatically by the control system, and no alarms shall be generated 
for this equipment.   

This mode shall generally be used for maintenance purposes. 

b. Local Manual (not selectable at OWS) 
The operator may select this mode by operating the “Local/Off/Remote” selector switch at the 
equipment site to “Local”.  The selection of this mode shall be indicated on the OWS.  The operator 
shall be able to start and stop (or open and close) the equipment at the equipment site 
independently of the SCADA system while in this mode.   

For pumps, motors and other drives, if equipment is running in Remote Manual or 
Automatic mode, and Local Manual mode is selected, then the equipment shall stop/close.  For 
valves, if the valve is operating in Remote Manual or Automatic mode, and Local Manual mode is 
selected, then the valve shall remain in its current position. 

c. Remote Manual 
For equipment to be controlled remotely, then the operator must select “Remote” at the 
“Local/Off/Remote” selector switch at the equipment site.  The Remote Manual Mode may be 
selected by the operator at the OWS by selecting the “Manual” button.  When equipment is placed 
in the Manual Mode, the equipment shall be remotely controlled manually from operator selectable 
Start and Stop (or Open and Close) buttons on OWS.  No remote automatic control shall occur 
while the equipment is in this mode. 

The remote manual control of the equipment shall only be possible if the following 
conditions are met: 

a. Manual Interlock Condition – the equipment may only be started if the defined manual 
interlock conditions are met. 

b. Fault Condition – The equipment may only be started if the fault condition is not active. 

If the equipment fails to start or stop (or open or close) within a specific time of the operator 
command, then the equipment shall be put into a Fault state, and an alarm shall be raised on the 
OWS. 

If equipment is running in Remote Automatic Mode, and Remote Manual Mode is selected, 
then the equipment shall continue to run and it shall adjust its speed or position (if applicable) to 
the Manual Setpoint set on the OWS. 
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d. Remote Automatic 
For equipment to be controlled remotely, then the operator must select “Remote” at the 
“Local/Off/Remote” selector switch at the equipment site.  The Remote Automatic Mode may be 
selected by the operator at the OWS by selecting the “Automatic” button.  This mode is the 
“normal” mode of control for all plant. When equipment is placed in the Automatic Mode, the 
control of the equipment shall be defined by a series of conditions, set points, and delay times as 
follows: 

a. Automatic Start/Open Condition –this condition is logical expression controlled by the 
equipment’s automatic sequence, that when true starts/opens the equipment 

b. Automatic Interlock Condition – the equipment may only be started if the defined 
automatic interlock conditions are met. 

c. Fault Condition – The equipment may only be started if the fault condition is not active. 

If the equipment fails to start or stop (or open or close) within a specific time of the automatic 
commands, then the equipment shall be put into a Fault state, and an alarm shall be raised on the 
OWS. 

All setpoints and times required for the logical equations for automatic sequence control 
shall be adjustable remotely from the OWS.  The operator input for these set points shall be forced 
to be within a safe operating range defined for each set point. 

If equipment is running in Remote Manual Mode, and Remote Automatic Mode is selected, 
then the equipment shall run according to the automatic conditions defined above, and it shall 
adjust its speed or position (if applicable) to the Automatic Setpoint. 

 

Note: Activation of the Emergency Stop at any time will cease and prevent operation 
of the associated dosing skid. 

 

2.1.1 Tank Fill Operation 

Warning: The unloading of chemicals should only be carried out by or under 
instruction by a qualified representative of the chemical supplier 

A local Truck unload panel is provided for the purpose of allowing chemical delivery trucks to 
transfer a load of chemical into the storage tanks. This panel provides power for the truck mounted 
transfer pump, and provides shut down monitoring should set level points be exceeded. This is 
designed to provide over fill protection to prevent chemical spills caused by overflowing the storage 
tank. 

 Check that the safety shower / eyewash basin is operational 

 Check the level in the Emergency Storage Bund to ensure the level currently contained 
within the bund is not above the 9000L line marked on the bund wall 

 Ensure valve HV-0583-033 which connects the Truck Unloading Bund to the Emergency 
Storage Bund is in the open position 

 Ensure valve HV-0538-034 which connects the Chemical Dosing Bund to the Emergency 
Storage Bund is in the closed position 

 Ensure the chemical tank fill line drain valve HV-0538-002 is in the closed position 

 Confirm the level within the tank using the visual level indicator LI-0583-002, then cross 
reference this reading with the reading from the tank level indicator LI -0583-001 displayed 
at the Tanker Unloading Panel  
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 Connect tank fill line from the Tanker to the fill point camlok fitting 

 Unlock and open tank fill line isolation valve HV-0583-001 

 When ready to commence tank fill operation connect power to the Tanker mounted 
Chemical Transfer pump only from the Tanker Unloading Panel 

 Start Tanker mounted Chemical Transfer Pump and monitor the tank level for the duration 
of the filling period to ensure the tank is not overfilled. Also monitor the tank overflow pipe 
outlet to ensure discharge is not present.   

 If the tanks high level is exceeded then level switch LSH-0583-001 will initiate shut down 
procedures. If the Level Switch High is activated, the Acetic Acid Storage Tank Level 
Switch High Acetic Acid Delivery Shutdown Alarm shall be generated. This alarm will 
activate an audible alarm and cut electricity to the local GPO powering the Acetic Acid 
Delivery Truck Transfer Pump on the Fill Point Local Indicator Panel. This is a latched 
alarm and can be reset only with alarm acknowledge button 011-S1 on the unloading panel. 
High level is also indicated by signal light 011-H1.  

 When complete or in the event switch off and disconnect power to the Tanker mounted 
Chemical Transfer Pump 

 Unlock and open valve HV-0583-002 to drain the line. The drained chemical captured in the 
bund must be diluted and ph checked before opening valve HV-0538-034 to discharge into 
the emergency storage bund for return to the plant.  

 Close and lock valve HV-0583-001, then disconnect transfer hose 

 Close and lock valve HV-0583-002   

 In the event of emergency there is an emergency stop button fitted to the unloading panel 
that can be activated by depressing. This will shut down immediately all power to the 
unloading station ceasing all operations. 

2.1.2 Local Manual Pump Operation 

Refer to Section 4 for safety information and detailed pre-start and post start up instructions. 

 Switch the Dosing Control Panel selector switch to Local 

 No Red LED’s Indicates pump’s are healthy and not in fault 

 Ensure all valves are opened and closed as per section 4.1 

To Start Operation: 

 Rotate Pump Run Mode Switch to Manual 

Pump will automatically begin to operate & green LED will become illuminated. 

To Cease Operation: 

 Rotate Pump Run Mode Switch to Off or in the event of an emergency depress the 
emergency stop button. 

Note: Activation of the Emergency Stop at any time will cease and prevent operation of 
the associated dosing skid. 
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2.2 Target Parameters and Set Points 

2.2.1 Design Flowrates 

Maximum system design chemical flow rate: 150L/hr 

Design dilution water flow rate: 1000L/hr 

2.2.2 Pump performance Data at Maximum Pump Counterpressure 

Note: The pump can be operated in the range between 0.125 % and 100% of the maximum 
dosing capacity. 

Pump 
Model 

Normal Operation Slow mode-1 operation Slow mode-2 operation 

Q 
[L/hr] 

P max 
[bar] 

Max 
stroke 
value 

[1/min-1] 

Q 
[L/hr] 

P max 
[bar] 

Max 
stroke 
value 

[1/min-1] 

Q 
[L/hr] 

P max 
[bar] 

Max 
stroke 
value 

[1/min-1] 

DDI 150-4 150 4 180 100 4 120 62 4 74 

 

2.3 Operational Guidelines 

The long term commissioning plan is to be developed by Brisbane City Council Water Distribution. 
This will detail the optimal operational parameters for the dosing system. 
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2.4 Routine Operational Checks 

The below table details the required routine operational checks and intervals at which these should 
occur.  

Equipment Operation Day Wk Mth 3 mth 2 yrs 4 yrs 
Storage Tank Check all tank valves are 

operational 
  X    

Check tanks 
nozzle/connections for 
leaks 

   X   

Dosing Pump Pump calibration   X    

Dilution Water 
Line 

Check for leaks, faulty 
valves etc 

 X     

Strainers* Check for debris / clean 
out 

  X    

Unions Inspect for leaks 
 

 X     

All Equipment Physically check for 
vibration and security of 
mounting 

  X    

Dosing System 
 

Visual Inspection for Leaks 
X      

Check Valve  Check operational  X     

Emergency 
Storage Bund 

Check level in bund 
X      

Safety Shower Check operation of safety 
shower and function of 
flow alarm  

 X     

Pressure Relief 
Valves 

Drain return line from 
PRV’s via drain valves 
provided 

 X     

Note *: Strainers will require frequent cleaning during the first 3-4 months of operation due to 
contaminants in the tank and pipe work. Frequency during this period should be weekly. After this 
carry out as required - approximately monthly. 

2.4.1 Pump Calibration Procedure 

It is recommended that the pumps are calibrated on a monthly basis. 

Note:  On-the-fly calibration is not recommended by Alldos 

The following procedure should be used in conjunction with pump manual 
(Volume 2 Section 1.1 -9.5.3) to enable the operator to adjust and set 
functions with-in the pump menu 

 
Dosing Pump Calibration Procedure: 

1. Position valves as outlined in section 3.2 

2. Ensure manual mode is selected & run pump 

3. Set pump speed to 150lph (100%) on pump’s digital display. (note: it is advised to 
calibrate pumps across at least three set points – e.g., 100% / 50% / 25%) 
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4. Open Calibration Cylinder Isolation Valve HV-0583-007 and fill  

5. Close Isolation Valve HV-0583-012 on the Feed Line from the Chemical Storage Tank 
once the Calibration Cylinder is full 

6. Run pump and record the volume change in calibration cylinder after 60seconds. Record 
result and cross reference with pump curves. (note: it is advised to calibrate pumps 
across at least three set points – e.g., 100% / 50% / 25%) 

7. Allow Calibration Cylinder to empty 

8. Stop pump 

9. Close Calibration Cylinder Isolation Valve HV-0583-007 and open the Chemical Storage 
Tank Isolation Valve HV-0583-012 

10. Return system to normal operation 

 

2.4.2 Cleaning of Strainers 

Warning: refer to Section 4.1 for safety procedures prior to undertaking this work 

1. Open valves HV-0583-010 and HV-0583-011 to bring the standby strainer STR-0583-002 
into service 

2. Close valves HV-0583-008 and HV-0583-009 to isolate the duty strainer STR-0583-001 

3. Unscrew the strainer cap and remove the screen  

4. Clean all debris from screen and re install and screw on strainer cap 

5. Open valves HV-0583-008 and HV-0583-009 to bring the duty strainer STR-0583-001 back 
into service. Ensure no leaks are present 

6. Close valves HV-0583-010 and HV-0583-011 to isolate the standby strainer STR-0583-002. 
Carry out steps 3 & 4 to clean standby strainer STR-0583-002 if required. 
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3. FAULT PROTECTION AND RECTIFICATION 

3.1 Alarm, Protection and Safety Devices 

 Majority of the alarms and safe-guards are controlled and enunciated by the PCS 

 Also refer to descriptions of all alarms in the iPower Solutions Functional Specification. 
Refer Volume 1 Section 4.1.  

 

3.1.1 Low Flow on Dilution Water Alarm 
Alarm Location 

 Low Flow Monitoring Switch is fitted to the rotameter FI-0583-003 to ensure that 
there is a dilution water flow before and while acetic acid dosing is active 

Alarm Activation 
 If low flow switch is activated while valve FCV0583-003 is opened then latched 

acetic acid shutdown alarm is activated. This low flow switch is also interlocking 
dosing pumps and related equipment. 

Operator Action 
 Check that water supply is available. Check the valves are open. Check operation of 

solenoid valve. Reset fault and observe water flow in the rotometer 

 

3.1.2 Dosing Pump 1 Fault Alarm 
Alarm Location 

 Dosing Pump No.1 PU-0583-001 is set to monitor a variety of faults including loss of 
4-20mA signal, High Pressure, Low flow.  

Alarm Activation 
 Alarms may be activated by a variety of actions including loss of circuit in the 

current loop, closed valves on the suction or discharge, blocked valves or dose lines 
etc 

Operator Action 
 Check the current fault by observing the local pump display. Refer to the pump O & 

M manual for further information 

 

3.1.3 Dosing Pump 2 Fault Alarm 
Alarm Location 

 The Dosing Pump No.2 PU-0583-002 is set to monitor a variety of faults including 
loss of 4-20mA signal, High Pressure, Low flow..  

Alarm Activation 
 Alarms may be activated by a variety of actions including loss of circuit in the 

current loop, closed valves on the suction or discharge, blocked valves or dose lines 
etc 

Operator Action 
 Check the current fault by observing the local pump display. Refer to the pump O & 

M manual for further information 
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3.1.4 Unloading Panel E/Stop Activated Alarm 
Alarm Location 

 The E/Stop Button is located on the Acetic Acid Unloading Panel 

Alarm Activation 
 The alarm is activated when the E/Stop button is pushed 

Operator Action 
 Check if the E/Stop was operated to prevent an over fill. Check if the truck unload 

power outlets are currently being used. If no transfer pump operation is in use, reset 
the button to allow future use 

 

3.1.5 Dosing Tank Low Level Alarm 
Alarm Location 

 A level transmitter in the dosing tank LIT-0583-001 monitors tank levels 

Alarm Activation 
 Alarm may be activated by a low level in the dosing tank as a result of increased 

chemical usage or a spill.  

Operator Action 
 Ascertain the cause of the low level keeping in mind it may be a result of a spill or 

leak. If required order more chemical to refill the tank.  

 
3.1.6 Dosing Tank Low Low Level Alarm 

Alarm Location 
 A level transmitter in the dosing tank LIT-0583-001 monitors tank levels 

Alarm Activation 
 Alarm may be activated by a low low level in the dosing tank as a result of increased 

chemical usage or a spill. Alarm is interlocked with the dosing pumps to ensure dry 
run protection. 

Operator Action 
 Ascertain the cause of the low low level keeping in mind it may be a result of a spill 

or leak. The dosing system may not be used until tank level has been restored.   

 
3.1.7 Dosing Tank Level Invalid Alarm 

Alarm Location 
 A level transmitter in the dosing tank LIT-0583-001 monitors tank levels 

Alarm Activation 
 Alarm may be activated if the transmitter indicates an invalid tank level. This may be 

caused by a completely empty tank or overflowing tank, a mis-set isolation valve or 
obstruction or due to a fault with the level transmitter. 

Operator Action 
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 Ascertain the cause of the invalid level reading by checking the visual level 
indicator, valve positions and finally the functionality of the level transmitter.   

 
3.1.8 Dosing Tank High Level Alarm 

Alarm Location 
 A level switch in the dosing tank LSH-0583-001 monitors high levels 

Alarm Activation 
 Alarms may be activated by overfilling the chemical dosing tank. Will cut power to 

the chemical unloading pump when active. 

Operator Action 
 Ensure filling of tank is stopped immediately. Check for chemical spills out of the 

overflow pipe. Ascertain the cause of the high level. Enusre no further filling of the 
tank occurs until to level has dropped below high mark.  

 
3.1.9 Dosing Tank Bund High Level Alarm 

Alarm Location 
 A level switch in the dosing tank bund LSH-0583-004 monitors high levels 

Alarm Activation 
 Alarms may be activated by chemical spills or storm water collecting in the bund 

Operator Action 
 Do not unload a chemical tanker whilst alarm is active. Ascertain the cause of the 

high level, If necessary carry out tests as per site requirements and check with plant 
operation to confirm if bund contents are permitted to be pumped in to the plant 
process.  

 

3.1.10 Emergency Storage Bund High Level Alarm 
Alarm Location 

 A level switch in the emergency storage bund LSH-0583-002 monitors for high level 

Alarm Activation 
 Alarm may be activated when the level in the bund exceeds the high level mark 

which is indicates 9000L storage remaining. Likely cause is from chemical spills or 
storm water collecting in the bund 

Operator Action 
 Ascertain the cause of the high level, If necessary carry out tests as per site 

requirements and check with plant operation to confirm if bund contents are 
permitted to be pumped in to the plant process.  

 

3.1.11 Emergency Storage Bund Low Level Alarm 
Alarm Location 

 A level switch in the emergency storage bund LSL-0583-002 monitors for low level 

Alarm Activation 
 Alarm may be activated by chemical spills or storm water collecting in the bund 
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Operator Action 
 Ascertain the cause of the high level, If necessary carry out tests as per site 

requirements and check with plant operation to confirm if bund contents are 
permitted to be pumped in to the plant process.  

 

3.1.12 Dosing Pumps Anti-siphon Valve Mis-Set Alarm  
Alarm Location 

 Each acetic acid dosing pump has an anti-siphon valve (FCV0583-001, FCV0583-
002). These valves are preventing siphoning and are active in all control modes.   

Alarm Activation 
 Each valve generates additional alarm in case of position switch fault (both position 

switches active). 

Operator Action 
 Check operation of valves for mechanical operation. Electrical operation to be 

confirmed by suitably qualified personnel. 

 

3.1.13 Emergency Shower High Flow Alarm  
Alarm Location 

 The safety shower is fitted with a flow switch FSH-1020-200 in order to identify use 
of the safety shower.    

Alarm Activation 
 Alarm is active when the safety shower or eye wash basin is being used. 

Operator Action 
 Check if safety shower is being used immediately due to possibility of operator 

injury. If not check for leaks or flow switch function. 

 

3.2 Consequences of Power Failure 

In the case of Power Failure, all equipment will cease operation and will reinitialise upon instruction 
from the main plant control system. 
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3.3 Trouble Shooting 

For detailed trouble shooting of individual proprietary equipment please refer to the individual 
equipment manuals contained in Volume 2 Section 1 of this manual. The table below details the 
specific locations within the individual manufacturer’s equipment manuals where this information is 
contained. 

 

 

For trouble shooting of general system operational problems please refer to the following trouble 
shooting flowcharts  

Equipment Manufacturer Location & Document Manual 
Section 

Manual 
Page No 

M222-150 Chemical Dosing 
Pump  

Grundfos Volume 2 Section 1.1 
Installation & Operation 

Manual 

11 69 

Pulsation Damper 516/517 Grundfos Volume 2 Section 1.5 
Operation Manual 

6.4 24 

Pressure Loading Valve 
525 

Grundfos Volume 2 Section 1.2 
Operation Manual 

7 16 

MultiTrode Level Control 
Relay 

 

MultiTrode Volume 2 Section 1.13 
MTR/MTRA Installation 

& Troubleshooting 

6 4 

Liquiphant Level Sensor Endress & 
Hauser 

Volume 2 Section 1.8 
Brief Operating 

Instructions 

- 63 

Cerebar Pressure 
Transducer 

Endress & 
Hauser 

Volume 2 Section 1.7 
Brief Operating 

Instructions 

8 52 

Unilift AP50B.50.11.A1.V 
Submersible Pump 

Grundfos Volume 2 Section 1.25 
Installation & Operation 

Manual 

7 10 
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4. START UP AND SHUT DOWN PROCEDURES 

4.1 Safety Aspects 

 “Always” wear protective clothing when operating or undertaking any maintenance on the 
chemical systems. i.e. clothing, eye protection, gloves, footwear. 

 “Always” ensure you isolate the power to the equipment you are about to work on, to avoid the 
risk of the equipment starting up without warning. 

 “Always” ensure you isolate the suction and discharge of each pump before attempting to do 
any service work or repairs. 

 “Always” relieve the back pressure in the discharge line between the isolation valve and the 
pump, prior to attempting to work on the pump, or remove any fittings, unions, or connections 

Chemical dosing skids require established safety guidelines for plant operation and maintenance. 

Note: These procedures do not address all of the safety concerns associated with operating this 
system and do not replace a properly designed and implemented facility safety program. It is the 
responsibility of the user to establish appropriate safety and health practices and ensure that they 
are implemented. 

Operators should be familiar with chemicals being utilised (Refer to Material Data Sheets supplied 
by Chemical Manufacturers/Suppliers) and all hazards associated with the equipment provided 
(Refer to the Manufacturers’ Literature). 

Equipment warranty can be voided due to inappropriate operation - eg: 

1. Running the pump with the suction/isolation valve closed 

2. Perform routine maintenance – refer to individual manufacturer manuals 

3. Keep strainer clear – failing to do so will destroy the diaphragm valves 

4. Hand tighten PVC fittings only - do not over-tighten 

The following safety pre-cautions should be followed during plant operation: 

 DO NOT operate any rotating equipment without the protective guards in place 

 DO NOT attempt to dismantle any pipe work and fittings, prior to relieving the system 
pressure within all of the lines and flushing the appropriate area - Refer 4.5 

 Warning: All electrical work must be carried out by a qualified electrician 

 Established facility safety procedures should be followed during maintenance 

Local isolators and motors should be properly locked and/or tagged out according to plant safety 
procedures. A facility policy should be in place and followed to prevent unauthorised maintenance 
on the skids, including pipe work dismantling and testing. 

Maintenance may require use of multiple tools, disassembly of equipment, and/or removal of 
guards normally in place when equipment is operating. 
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Eye protection should be worn at all times when operating, or adjusting any equipment on the 
dosing skids, whilst systems are operational, or stationary, due to pressure and possible corrosive 
nature of fluids contained within the pipe work and fittings. 

These measures should be outlined in plant operation manuals, and addressed in personnel 
training. 

It is the responsibility of the end-user to establish safe work-practices for plant operation. 

4.2 Pre Start-Up Checks 

Prior to start-up, the following items need to be checked: 

 Isolation valves are configured correctly as set out in the tables below.  

To put Storage Tank TK-0583-001 into service: 
Valve Numbers Configuration 

HV-0583-001, HV-0583-002, HV-0583-003, HV-0583-005 Closed 

HV-0583-004, HV-0583-006 Open 

 

To run either of Pump PU-0583-001 or PU-0583-002: 
Valve Numbers Configuration 

HV-0583-007, HV-0583-010, HV-0583-011, HV-0583-014, HV-0583-016,  
HV-0583-019, HV-0583-021, HV-0583-025, HV-0583-036, HV-0583-037 

Closed 

HV-0583-012, HV-0583-008, HV-0583-009, HV-0583-013, HV-0583-017,  
HV-0583-018, HV-0583-022, HV-0583-023, HV-0583-024, HV-0583-026,  
HV-0583-027 

Open 

 

To run only Pump PU-0583-001 if PU-0583-002 is out of service: 
Valve Numbers Configuration 
HV-0583-007, HV-0583-010, HV-0583-011, HV-0583-014, HV-0583-016,  
HV-0583-018, HV-0583-019, HV-0583-021, HV-0583-022, HV-0583-025,  
HV-0583-036, HV-0583-037 

Closed 

HV-0583-012, HV-0583-008, HV-0583-009, HV-0583-013, HV-0583-017,  
HV-0583-023, HV-0583-024, HV-0583-026, HV-0583-027 

Open 

 

To run only Pump PU-0583-002 if PU-0583-001 is out of service: 
Valve Numbers Configuration 
HV-0583-007, HV-0583-010, HV-0583-011, HV-0583-013, HV-0583-014,  
HV-0583-016, HV-0583-017, HV-0583-019, HV-0583-021, HV-0583-025,  
HV-0583-036, HV-0583-037 

Closed 

HV-0583-012, HV-0583-008, HV-0583-009, HV-0583-018, HV-0583-022,  
HV-0583-023, HV-0583-024, HV-0583-026, HV-0583-027 

Open 

 
 

ST21 Sandgate STP - Phosphorous Reduction - Tenix - OM Manual - Volume 2 
Proprietary Equipment, Maintenance, Service, Data Sheets

Q-Pulse Id: TMS1590 Active: 15/04/2016 Page 858 of 879



BRISBANE CITY COUNCIL BCC Contract No. BW.70146-3 
Brisbane Water  
Sandgate Water Reclamation Plant/Phosphorus Reduction Project 

 

 Check the level in the chemical storage tank by checking the visual level indicator LI-0583-
002 and cross referencing this with the level transmitter LIT-0583-001 display reading on 
the unloading panel to ensure adequate chemical is available 

 Ensure No Alarms are active 

 Ensure pumps are primed (If priming is required refer to Section 5.2.2 for detailed 
instructions) 

 Ensure that the pumps have been correctly calibrated (Refer to Section 2.1.4 for detailed 
calibration instructions)  

 Ensure the Instrument Air is available and valves HV-0583-015, HV-0583-020 and HV-
0583-033 are in the open position 

 Ensure that dilution and mixing water is available and HV-1030-200 is in the open position 

 Isolation valves on the chemical lines to the flowsplitter chambers are correctly orientated 
as per the below tables 

To Pump to both Flowsplitter No.2 Feed Chamber No.1 to Bioreactor No.1 & Flowsplitter 
No.2 Feed Chamber No.2 to Bioreactor No.2: 

Valve Numbers Configuration 

None Closed 

HV-0583-028, HV-0583-029, HV-0583-030, HV-0583-031  Open 

 

To Pump to only Flowsplitter No.2 Feed Chamber No.1 to Bioreactor No.1: 
Valve Numbers Configuration 

HV-0583-030, HV-0583-031 Closed 

HV-0583-028, HV-0583-029 Open 

 

To Pump to only Flowsplitter No.2 Feed Chamber No.2 to Bioreactor No.2: 
Valve Numbers Configuration 

HV-0583-028, HV-0583-029 Closed 

HV-0583-030, HV-0583-031 Open 

 

 Check all equipment, pipework and valves for leaks 
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4.3 Start Up Procedure 

For Auto or remote manual operation ensure the run mode selector switch is in the auto 
position. Start the dosing system as desired via SCADA, then complete the post start checks 
as per section 4.4. 

The below procedure refers to the start-up of the dosing pump if operating in local manual 
mode.  

 Place the run mode selector switch on the chemical dosing control panel in the manual 
position 

 Input desired chemical pump flow rate in to the dosing pump (Refer to pump manual in 
Section 1.1 for detailed instructions on this procedure) 

 Manually open the dilution water control valve FCV-0583-003 by activating the pneumatic 
override switch. 

 Manually open the flow control valve FCV-0583-001 for Pump 1 or FCV-0583-002 for Pump 
2 by activating the pneumatic override switch. 

 Start the pump by pressing the start/stop button on the pump unit 

Note: Plant start up procedures after a power failure are the same as a normal start up. 

4.4 Post Start-up Checks 

 Check for alarms and action as required 

 Confirm designated pump is operating 

 Confirm adequate discharge pressure at Pressure Indicator PI-0583-001 

 Confirm that there is no flow through the pressure relief valves PRV-0583-001 or PRV-
0583-002 by inspecting checking the visual flow indicators FI-0583-004 or FI-0583-005 
relevant to the pump being operated.   

 Check the dilution line valve FCV-0583-003 is open and that the rotameter FI-0583-003 is 
showing the correct dilution water flow rate 

 Check the dosing system for leaks 

 Visually and audibly check the dosing skid for abnormal sound or vibration 

 Confirm the combined diluted chemical flowrate displayed by the rotameter mounted at the 
flowsplitters, FI-0583-001 and/or FI-0583-002 are correct 

 Visually confirm the diluted chemical mixture is discharging from the end of the dosing line 
into the desired flowsplitter chamber 

4.5 Shut Down Procedure 

In order to shutdown the plant after operations, rotate the Run Mode switches on the Dosing 
Control Panel to the “Off” position. 

For continuous operation ensure all of the valves remain in the positions as indicated in section 4.2 
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For maintenance shutdowns ensure the dosing system has been electrically locked out by turning 
off the mains isolator and locking / tagging the switch in accordance with Council’s standard 
procedures. 

4.5.1 Dosing Skid Flushing Procedure 

The chemical dosing skid must be flushed prior to the disconnection of any valves, unions, fittings 
or piping within the chemical dosing system.  

Flushing of the system is also required whenever the equipment is to be out of service for more 
than one week. 

The flushing procedure is as follows: 

1. Close Valve HV-0583-012 

2. Open HV-0583-027 and also ensure all valving down stream from the dosing skid is 
open to the Bio-reactors 

3.  Open Valve HV-0583-021 and HV-0583-019 to relieve inline pressure then isolate 
again 

4. Undo the cap to remove strainer filters on STR-0583-001 and STR-0583-002 

5. Connect flushing hose to camlok on HV-0583-019 and open. Max of 9 bar pressure 
only is allowed from the flushing source 

6. Manually operate FCV-0583-001 and FCV-0581-002 by activating pneumatic override 
switch 

7. Run pumps PU-0583-001 and PU-0583-002 in manual mode and allow flushing through 
for 60 seconds 

8. Stop pumps and close valves HV-0583-027 and HV-0583-019 

9.  Disconnect flushing hose from camlok and replace strainer filter assemblies. 

4.5.2 Dosing Pump Flushing Procedure 

If work to be undertaken is limited to the removal of a single Dosing Pump whilst the rest of the 
system remains online refer to the below procedure.  

 Dosing Pump PU-0583-001 

1. Close valve HV-0583-017 

2. Connect drain hose to drain camlok located on HV-0583-016 

3. Open Valve HV-0583-016 to relieve discharge pressure 

4. Close valve HV-0583-013 

5. Connect flushing hose to camlok on HV-0583-014 and open. A maximum of 9 bar 
pressure only is allowed from the flushing source  

6. Run pump PU-0583-001 in manual mode and allow flushing through for 30 seconds 

7. Close Valve HV-0583-014 and HV-0583-016 
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8. Disconnect flushing hose from camlok 

9. Remove Pump – refer to section 7.1 

Dosing Pump PU-0583-002 

1. Close valve HV-0583-022 

2. Connect drain hose to drain camlok located on HV-0583-021 

3. Open Valve HV-0583-021 to relieve discharge pressure 

4. Close valve HV-0583-018 

5. Connect flushing hose to camlok on HV-0583-019 and open. A maximum of 9 bar 
pressure only is allowed from the flushing source 

6. Run pump PU-0583-002 in manual mode and allow flushing through for 30 seconds 

7. Close Valve HV-0583-019 and HV-0583-021 

8. Disconnect flushing hose from camlok 

9. Remove Pump – refer to section 7.1 

4.6 Emergency Shut Down Procedure 

In the event of an emergency press the “Emergency Stop” latch button situated on left side of the 
Dosing Control Panel. 

Once the operator activates the Latch Stop all drives and solenoid valves are isolated. 

Note: The emergency latch stop button should only be used during an emergency. 

To return the system to normal operation after an emergency stop, reset all alarms and then 
complete the Pre Start-Up Checks in section 4.2. Then start the system as per the normal 
operating conditions.  
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5. ISOLATION AND RESTORATION PROCEDURES 

5.1 Isolation Procedures 

To isolate power to the Dosing Skid turn the Main Isolator on the Chemical Dosing Panel to the Off 
position and install a lockout device in accordance with operational procedures.  

Ensure pipework is depressurised and flushed as per the procedures described in section 4.5.  

Install a lockout device in accordance with operational procedures where switches or valving must 
remain in a particular state due to preventative or corrective maintenance being carried out. 

5.2 Restoration Procedures 

5.2.1 Restoration of Power  

To restore power to the dosing system follow the steps below; 

1. Check to confirm that the dosing system is complete and in operational condition 

2. Ensure the Pump Mode switches on the Dosing Control Panel are set in the “Off” 
position 

3. Remove any lockout devices on the Dosing Control Panel main isolator switch in 
accordance with operational procedures 

4. Turn the main isolator to the “On” position 

5. Confirm that there are no alarms active 

5.2.2 Priming of system 

1. Open and close valves as per section 4.2 depending on which pump shall be primed 

2. Ensure the run mode selector switch on the dosing panel is in the manual position 

3. Manually operate FCV-0583-001 for priming PU-0583-001 or FCV-0581-002 for 
priming PU-0583-002 by activating pneumatic override switch 

4. Isolate valve HV-0583-017 for priming PU-0583-001 or valve HV-0583-022 for priming 
PU-0583-002 

5. Open drain/flush valve HV-0583-016 for priming PU-0583-001 or valve HV-0583-021 
for priming PU-0583-002 

6. Press and hold down the "Start/Stop" key on the selected pump 

7. Let pump run in continuous operation– The pump switches to continuous operation at 
maximum stroke frequency 

8. Leave the pump running until the dosing head and the valves are filled with chemical 
and fluid flows from the drain/flush valve on the pressure side 

9. Close drain/flush valve HV-0583-016 for priming PU-0583-001 or valve HV-0583-021 
for priming PU-0583-002  

10. Reopen valve HV-0583-017 for priming PU-0583-001 or valve HV-0583-022 for 
priming PU-0583-002 
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11. Turn off pump using the “Start/Stop” key on the selected pump 

12. The pump is now ready to operate 
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6. PREVENTITIVE MAINTENANCE 

 
Equipment Operation Day Wk Mth 3 mth 2 yrs 4 yrs 

Storage Tank Check all tank valves are 
operational 

  X    

Check tanks 
nozzle/connections for 
leaks 

   X   

Calibration 
Cylinder 

Clean calibration cylinder 
using warm soapy water 

  X    

Dosing Pumps Calibrate Pump 
 

  X    

Replace Pump Kit 
 

    X  

Dilution Water 
Line 

Check for leaks, faulty 
valves etc 

 X     

Strainers Check for debris / clean 
out 

  X    

Pulsation 
Damper 

Check charge indicator – if 
required re-charge to 60% 
operating pressure – refer 
to Manufacturer’s Data 
Sheet Section 1.5 

  X    

Unions Inspect for leaks 
 

 X     

All Equipment Physically check for 
vibration and security of 
mounting 

  X    

Visual 
Inspection for 
Leaks 

Check all glued joints and 
screwed fittings X      

 
Notes: The pipework and hardware on the skid should be cleaned only with mild detergent and a 

damp cloth. No solvents or abrasive cleaners should be used. 
 
 Lubrication is not required for equipment contained within the dosing skid.  
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7. CORRECTIVE MAINTENANCE 

 Prior to any equipment maintenance: 

1. Ensure that equipment is isolated from the system - refer section 5.1 

2. All Electrical work is carried out by a qualified electrician. 

3. Refer to the Manufacturer’s Literature for corrective maintenance procedures for 
individual equipment- refer to Section 1 

 
 For corrective maintenance on the Acetic Acid Dosing System: 

1. Isolate the Acetic Acid Storage Tank by closing valve HV-0583-006 

2. Electrically isolate the pump – refer section 5.1 

3. Flush and drain the system – refer section 4.5 

4. Individual pieces of equipment can now be repaired or replaced, as required.  

5. Hand tighten PVC fittings only - do not over-tighten 
 

7.1 Isolating and Removing the Dosing Pump 

1. To remove the dosing pump, firstly ensure power supply is disconnected from the pump, 
including all signal cables and the dosing system has been locked out from mains power. 
Refer section 5.1 

2. Close the pump suction isolation valve, followed by the pump discharge isolation valve. 

3. Once both valves are closed, slowly open the bleed valve between the pump and the 
isolation valve and drain to a suitable container. This is to relieve any residual pressure 
between the pump and the back pressure valve. 

4. Flush the pump unit as per section 4.5. 

5. Disconnect the unions and flanges on the dosing pump/s to disconnect the pump from the 
pipe work.  

6. Once this has been done, the pump can be removed from service to carry out any required 
maintenance. 

7.2 Installation of a Removed Dosing Pump Unit 

1. Installation is a reversal of the process in section 7.1. 

2. Reconnect the power supply. 

3. To re-prime the pump refer to priming procedure procedure in section 5.2.2 

4. Start the pump in manual mode (refer section 4) to ensure functionality and bleed again if 
necessary, however, this should not be required. 

5. To re-prime when the tank level is lower than pump height run the pump manually until all 
air is discharged form the discharge drain valve. 

6. Stop the pump - close the discharge drain valve - pump is ready for use.  
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7.3 Isolation and Restoration of Power 

For Isolation of Power   
1. Shut the Ascetic Acid Dosing down via SCADA.  

2. Turn panel Main Isolator to OFF position.  

3. Ensure site tag and lock out procedures are complied with 

 

 For Restoration of Power   
1. Ensure system is safe to have power turned on.  

2. Ensure all site tag procedures are completed and relevant locks removed by authorized 
person.  

3. Switch the Main Isolator to ON position.  

4. Check local Power light indication is on.  

5. Start dosing system in AUTO via SCADA 
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8. LIST OF SUB-CONTRACTOR AND PROPIETARY EQUIPMENT 

8.1 Acetic Acid Dosing Skid 

Acetic Acid Dosing Skid equipment details are summarised below: 

 

Equipment Tag No. Qty Model/Size Supplier 

M222 Series 
Dosing Pumps 
with internal flow 
switch 

PU-0583-001 

PU-0583-002 

FSL-0583-001 

FSL-0583-002 

2 M222-150D-10230 Alldos 

Pressure Loading  

Valve 

PSV-0583-001 

 

1 525-2133 Alldos 

Pressure Relief  

 

PRV-0583-001 

PRV-0583-002 

 

2 525-2133 Alldos 

Rotameter with 
Low Flow Switch 

FI-0583-003 

FAL-0583-003 

 

1 

 

KSM-1020HK50 

 

Kobald 

Air Actuated 
Diaphragm 
Valves 

FCV-0583-001 

FCV-0583-002 

2 141578  2031 series Burkert 

FCV-0583-003 

 

1 141468  2030 series 

Pilot Solenoid 
Valves 

HV-0583-015 

HV-0583-020 

HV-0583-033 

3 552283 6012 series Burkert 

Flow Control 
Valve 

FE-0583-001 

 

1 25FFPP Maric 

Ball valve ½” SS HV-0583-007 

HV-0583-016 

HV-0583-017 

HV-0583-021 

HV-0583-022 

HV-0583-023 

HV-0583-024 

HV-0583-025 

HV-0583-026 

9 VFB13015EA Prochem  
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Equipment Tag No. Qty Model/Size Supplier 

Ball valve ¾” SS HV-0583-008 

HV-0583-009 

HV-0583-010 

HV-0583-011 

HV-0583-012 

HV-0583-013 

HV-0583-014 

HV-0583-018 

HV-0583-019 

9 VFB13020EA Prochem 

Y-Strainer ¾”SS STR-0583-001 

STR-0583-001 

2 VYS020EA Prochem 

Pressure Gauge PI-0583-001 1 505-7946024-10 Prochem 

Ball Valve DN25 
uPVC 

HV-1030-200 1 161546224 Georg Fischer 

Ball Valve DN50 
uPVC 

HV-0583-027 1 161546207 Georg Fischer 

Pulsation 
Dampener 

D-0583-001 1 517-2322 Alldos 

Valve Non-Return 
DN20 

NRV-0583-001 1 522-1811 Alldos 

Valve Non-Return 
DN25 

NRV-0583-002 

 

1 1222072 Praher 

Static Mixer MX-0583-001 1 12.3428-200A Alldos 

Calibration 
Cylinder – 
2000ml 

 1 ACS#2-2000GS Accudraw 
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8.2 Contained Within the Bunded Area 

Dosing equipment contained within the bunded area is summarised below: 

Equipment Tag No. Qty Model/Size Supplier 

Ball valve ½” SS HV-0583-002 

HV-0583-004 

HV-0583-005 

3 VFB13015EA Prochem  

Ball valve 2” SS HV-0583-001 

HV-0583-003 

HV-0583-006 

3 VFBA2050EGA Prochem  

Hydrostatic Level 
Sensor 

LIT-0583-001 

 

1 PMP71-
ABA1F31RAAAA 

Cerabar 2 

Endress & Hauser 

High Level 
Switch 

LSH-0583-001 

 

1 FTL50-AAE2AAG4A 

Liquiphant M  

Endress & Hauser 

Storage/Dosing 
Bund Level 
Probes and 
Relay(no alarm) 

LSH-0583-004 

LAH-0583-004 

2 

1 

020110 Conductive 

MTR Relay 

Multitrode 

Emergency 
Storage Bund 
Level Probes 
and Relay(with 
alarm) 

LS-0583-002 

LA-0583-002 

3 

1 

020110 Conductive 

MTRA Relay with 
alarm 

Multitrode 

Bulk Storage 
Tank 

TK-0583-001 

 

1 24000ltr Gebal 

Submersible 
Drainage Pump 

PU-0583-003 

 

1 Unilift 
AP50B.50.11.A1.V 

Grundfos 

Bund Drainage 
Valve 

HV-0583-033 

HV-0583-034 

1 

1 

Knife Gate 10Bar/DN250 

Knife Gate 10Bar/DN150 

Valveco 

Davit Crane - 1 Model F12643 300kg  Advansa / Jarett 

 

 

8.3 Dosing Control Panel 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 STAND-ALONE MEDIA CONVERTER, FAST ETHERNET 
100BASE-TX <> 100BASE-FX ST MM FIBRE, 2km 

 

ALLIED TELESIS 

 

AT-MC101XL 

 

2 1 WALL MOUNT BRACKET, SINGLE UNIT, FOR STAND-
ALONE MEDIA CONVERTER 

 

ALLIED TELESIS 

 

AT-WLMT 
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Dosing Control Panel Equipment is summarised below: 

 

3 3 SELECTOR SWITCH,  KRAUS & NAIMER BLUE LINE 
SERIES, 2-POLE,  3-POS 60-DEG, ON-OFF-ON, 
ENGRAVED "MAN OFF AUTO" 

 

AUSTRALIAN 
SOLENOID 

 

CA10-A211-620 

 
 

4 1 SOCKET OUTLET, SINGLE 10A, SWITCHED HORIZONTAL, 
2000 SERIES, WHITE 

 

CLIPSAL 

 

 

2015 

5 1 SOCKET OUTLET, DOUBLE 10A, SWITCHED 
HORIZONTAL, 2000 SERIES, WHITE 

 

CLIPSAL 

 
2025 

6 2 MOUNTING BLOCK, STANDARD, WHITE 

 

CLIPSAL 

 
449A 

7 3 SOCKET OUTLET, 56 SERIES, IP66, SWITCHED 
COMBINATION, 3 FLAT PINS, 250V 10A, STANDARD GREY 

 

CLIPSAL 

 

56C310GY 

 

8 1 COVER, IP66, 240V/440V, 4 DIN MODULES MAX, WITH 
NEON, STANDARD GREY 

 

CLIPSAL 

 

56CB4NGY 

 
 

9 1 MOUNTING ENCLOSURE, 56 SERIES, 3 GANG, 
STANDARD GREY 

 

CLIPSAL 

 

56E3GY 

 

10 1 MOUNTING ENCLOSURE, 56 SERIES, 4 GANG (4X1), 
STANDARD GREY 

  

CLIPSAL 

 

56E4VHGY 

 

11 1 RCD, 56 SERIES, IP66, 2 POLE SINGLE PHASE, 250V 20A, 
30mA, WITHOUT ENCLOSURE, STANDARD GREY 

 

CLIPSAL 

 

56RCGYLE 

 
 

12 1 SOCKET OUTLET, 56 SERIES, IP66, 3 FLAT PINS, 250V 
15A, WITHOUT ENCLOSURE, STANDARD GREY 

 

CLIPSAL 

 

56SO315GYLE 

 
 

13 1 SOCKET OUTLET, 56 SERIES, IP66, 4 ROUND PINS, 500V 
20A, WITHOUT ENCLOSURE, STANDARD GREY 

 

CLIPSAL 

 

56SO420GYLE 

 

14 1 SURFACE SWITCH, 56 SERIES, IP66, 1 POLE 1 WAY, 250V 
15A, WITHOUT ENCLOSURE, STANDARD GREY 

 

CLIPSAL 

 

56SW115GYLE 

 
 

15 1 SURFACE SWITCH, 56 SERIES, IP66, 3 POLE 1 WAY, 500V 
20A, WITHOUT ENCLOSURE, STANDARD GREY 

 

CLIPSAL 

 

56SW320GYLE 

 

16 1 RCD, 4P, 415V 40A, 30mA, 4 MODULES WIDE 

 

CLIPSAL 

 

RCD440/30 

 

17 2 EARTH/NEUTRAL BAR, 165A, 2xM8 MAIN TERMINALS + 18 
POLES 

 

DORE ELECTRICS 

 

165E18 

 

18 2 MOUNTING FOOT FOR EARTH/NEUTRAL BAR > 165A 

 

DORE ELECTRICS 

 

E/NFEET 
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ITEM QTY DESCRIPTION SUPPLIER PART NO. 

19 1 CABLE ASSEMBLY, PRE-TERMINATED PLUG-IN, 20PIN I/O 
TO TAILS, 3m LONG 

 

HELMHOLZ 

 
 

700-392-1AJ10B 

 

20 1 CABLE ASSEMBLY, PRE-TERMINATED PLUG-IN, 40PIN I/O 
TO TAILS, 3m LONG 

 

HELMHOLZ 

 

700-392-1AM10B 

 

21 1 LEVEL CONTROL RELAY, 2 CHANNEL HI-LO, DIN RAIL 
MOUNT, 24VDC 

 

MULTITRODE 

 

MTR-5 

 

22 1 E-STOP MUSHROOM-HEAD ACTUATOR, N100 54mm, 
PULL-TO-RESET, MAINTAINING, PAD-LOCKABLE 

 

NHP 

 
 

1X40 

 

23 1 E-STOP RING, 60mm DIA, SELF ADHESIVE, PRINTED 
"EMERGENCY STOP" 

 

NHP 

 

D7-15YE112 

 

24 1 E-STOP CONTACT BLOCK, 2xN/C, PANEL MOUNT 

 

NHP 

 

NPFFP 

 

25 1 LOAD BREAK SWITCH BODY, 3P, 63A, with EXTERNAL 
SELECTOR HANDLE, BLACK, LOCKABLE, and SHAFT 
EXTENSION FOR SELECTOR HANDLE, 300mm 

 

NHP 

 

SLBM 633P 

 

26 1 FOURTH POLE MODULE, SLB 20-40, 18.5kW, 
SIMULTANEOUS SWITCHING 

 

NHP 

 

22001008 

 

27 10 RELAY, FINDER, PLUG-IN, 1P C/OVER, 24VDC COIL 

 

NHP 

 

46.61.0074 24VDC 

 

28 10 RELAY BASE, SERIES 46, SCREW TERMINAL, DIN RAIL 
MOUNT 

 

NHP 

 

97.01 

29 3 CONTACTOR, CA7, 3P OPEN TYPE, 4kW, 1xN/O AUX, 
240VAC COIL 

 

NHP 

 

CA 7-9-10-240VAC 

 

30 3 PANEL INDICATOR, 22.5mm, GREEN/GREEN LED, 
PLASTIC BODY 

 

NHP 

 

D7P-P3-PN3G 

 

31 2 PANEL INDICATOR, 22.5mm, RED/RED LED, PLASTIC 
BODY 

 

NHP 

 

D7P-P4-PN3R 
 

32 1 OVERCURRENT RELAY, DIN RAIL MOUNT, 0.5-5A, 
115/230VAC 

 

NHP 

 

DIA-01-C-B23-5A 

 

33 5 RCBO, DIN-SAFE, 1P, 10kA C-CURVE, 10A 30mA, 
NEUTRAL/EARTH PIGTAILS 

 

NHP 

 

DSRCBH1030A 

 

34 1 RCBO, DIN-SAFE, 1P, 10kA C-CURVE, 16A 30mA, 
NEUTRAL/EARTH PIGTAILS 

 

NHP 

 

DSRCBH1630A 

 

35 1 RCBO, DIN-SAFE, 1P, 10kA C-CURVE, 20A 30mA, 
NEUTRAL/EARTH PIGTAILS 

 

NHP 

 

DSRCBH2030A 
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ITEM QTY DESCRIPTION SUPPLIER PART NO. 

36 1 MCB, DIN-T6, 1P, 6kA, 2A C-CURVE 

 

NHP 

 

DTCB6102C 

 

37 2 MCB, DIN-T6, 1P, 6kA, 4A C-CURVE 

 

NHP 

 

DTCB6104C 

 

38 6 MCB, DIN-T6, 1P, 6kA, 6A C-CURVE 

 

NHP 

 

DTCB6106C 

 

39 1 MCB, DIN-T6, 1P, 6kA, 10A C-CURVE 

 

NHP 

 

DTCB6110C 

 

40 1 MCB, DIN-T6, 3P, 6kA, 20A C-CURVE 

 

NHP 

 

DTCB6320C 

 

41 1 SWITCH-MODE POWER SUPPLY, CABUR, DIN RAIL 
MOUNT, 120/230VAC > 24VDC @ 10A 

 

NHP 

 

XCSF10 

 

42 1 MINIATURE TERMINATION ENCLOSURE, 12xST, WALL 
MOUNT 

 

OPTICAL FIBRE 
SYSTEMS 

 

MOD-12ST 

 
 

43 35 MODULAR TERMINAL BLOCK, USLKG 2.5N, GROUNDING 
FEEDTHROUGH, SCREW TERMINALS, GREEN/YELLOW 

 

PHOENIX CONTACT 

 

0441119 

 

44 88 MODULAR TERMINAL BLOCK, UK 2.5N, FEEDTHROUGH, 
SCREW TERMINALS, GREY 

 

PHOENIX CONTACT 

 

3003347 

 

45 52 MODULAR FUSE TERMINAL BLOCK, UK 5-HESI, SCREW 
TERMINALS, BLACK 

 

PHOENIX CONTACT 

 

3004100 

 
 

46 1 CPU MODULE, 315-2 DP, 128kB, MAX 2048 DI/O + 512KB 
FLASH MMC, 24VDC 

 

SIEMENS 6ES7 315-2AG10-F 

 

47 1 DIGITAL INPUT MODULE, 32CH OPTO IN, SOURCE 
DRIVEN, 24VDC 

 

SIEMENS 

 

6ES7 321-1BL00-
0AA0 

 

48 1 DIGITAL OUTPUT MODULE, 16CH 120/230VAC RELAY 
CONTACTS, 2 x 8CH COMMONED GROUPS, 24VDC 

 

SIEMENS 

 

6ES7 322-1HH01-
0AA0 

 

49 1 ANALOG INPUT MODULE, 8CH VOLTAGE/CURRENT, 14-
BIT HIGH SPEED, 24VDC 

 

SIEMENS 

 

6ES7 331-7HF01-
0AB0 
 

50 1 ANALOG OUTPUT MODULE, 8CH VOLTAGE/CURRENT, 
12-BIT, 24VDC 

 

SIEMENS 

 

6ES7 332-5HF00-
0AB0 

 

51 1 S7-300 MOUNTING RAIL, EXTRUDED ALUMINIUM, 
STANDARD, 482mm LONG 

 

SIEMENS 

 

6ES7 390-1AE80-
0AA0 

 

52 1 I/O MODULE CONNECTOR, 20 PIN PLUG-IN, SCREW 
TERMINALS 

 

SIEMENS 

 

6ES7 392-1AJ00-
0AA0 

 

53 1 I/O MODULE CONNECTOR, 40 PIN PLUG-IN, SCREW 
TERMINALS 

 

SIEMENS 

 

6ES7 392-1AM00-
0AA0 

 

54 1 INDUSTRIAL ETHERNET MODULE, CP 343-1, PN/ISO/TCP, 
NO AUI, 10-100Mb/s 

 

SIEMENS 

 

6GK7 343-1EX21-
0XE0 

 

55 1 LEVEL CONTROL RELAY, 3 SENSOR AL-HI-LO, DIN RAIL 
MOUNT, 24VDC 

 

MULTITRODE 

 

MTRA-5 
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8.4 Truck Unloading Panel 

Tanker Unloading Panel Equipment is summarised below: 

 

 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 EARTH/NEUTRAL BAR, 165A, 2xM8 MAIN TERMINALS + 6 
POLES 

 

DORE ELECTRICS 

 

165E6 

 

2 1 
MCB, DIN-T6, 1P, 6kA, 6A C-CURVE 

 

NHP 

 

DTCB6106C 

 

3 7 
MODULAR TERMINAL BLOCK, USLKG 2.5N, GROUNDING 
FEEDTHROUGH, SCREW TERMINALS, GREEN/YELLOW 

 

PHOENIX CONTACT 

 
0441119 

4 22 MODULAR TERMINAL BLOCK, UK 2.5N, FEEDTHROUGH, 
SCREW TERMINALS, GREY 

 

PHOENIX CONTACT 

 

3003347 

5 3 
MODULAR FUSE TERMINAL BLOCK, UK 5-HESI, SCREW 
TERMINALS, BLACK 

 

PHOENIX CONTACT 

 
3004100 

6 2 RELAY, FINDER, PLUG-IN, 4P C/OVER, 24VDC COIL 

 

NHP 

 
55.34.0074 24VDC 

7 2 RELAY BASE, SERIES 55, SCREW TERMINAL, DIN RAIL 
MOUNT 

 

NHP 

 
94.04 

8 1 E-STOP MUSHROOM-HEAD ACTUATOR, N100 54mm, 
PULL-TO-RESET, MAINTAINING, PAD-LOCKABLE 

 

NHP 

 
 

1X40 

 

9 1 E-STOP RING, 60mm DIA, SELF ADHESIVE, PRINTED 
"EMERGENCY STOP" 

 

NHP 

 

D7-15YE112 

 

10 1 E-STOP CONTACT BLOCK, 2xN/C, PANEL MOUNT 

 

NHP 

 

NPFFP 

 

11 1 PUSH BUTTON, 22.5mm, BLUE, PLASTIC BODY, 1xN/O 

 

NHP 

 

D7P-F6-PX10 

 

12 1 PANEL INDICATOR, 22.5mm, GREEN/GREEN LED, 
PLASTIC BODY 

 

NHP 

 

D7P-P3-PN3G 

 

13 1 PANEL INDICATOR, 22.5mm, RED/RED LED, PLASTIC 
BODY 

 

NHP 

 

D7P-P4-PN3R 
 

14 1 SOUNDER, SONOS, IP65, 17-60VDC, WITH RED LED 
BEACON 

 

NHP 

 

KL2496R 

 
 

15 1 PANEL METER, MINI ELECTRONIC, 5-DIGIT LCD, BACKLIT 

 

RED LION 

 

CUB5PB00 
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8.5 Junction Box 

Junction Box equipment is summarised below: 

 
 

 

ITEM QTY DESCRIPTION SUPPLIER PART NO. 

1 1 
ADAPTABLE ENCLOSURE, IP66, 4 GANG WITH GEAR TRAY, 
198x198x140mm (LxWxH) 

 

CLIPSAL 

 

56DB4 
 

2 2 
MODULAR TERMINAL BLOCK, USLKG 2.5N, GROUNDING 
FEEDTHROUGH, SCREW TERMINALS, GREEN/YELLOW 

 

PHOENIX CONTACT 

 
0441119 

3 26 MODULAR TERMINAL BLOCK, UK 2.5N, FEEDTHROUGH, 
SCREW TERMINALS, GREY 

 

PHOENIX CONTACT 

 
3003347 
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9. RECOMMENDED SPARE PARTS AND SPECIAL TOOLS 

 
Supplier 

Spare Parts 

Tag No /  
Size 

Description Part No. Quantity 

ALLDOS PU-0583-
001 

PU-0583-
002 

 

M222-150 

SPARE PARTS KIT 

553-1689-05 1 

Prochem ¾” Line Strainer  VYS020EA 1 

Prochem        ½“ 

¾“ 

2“ 

SS Ball Valves VFB13015EA 

VFB13020EA 

VFBA2050EGA 

1 

1 

1 

Multirode  Conductive Probe 020110 1 

Georg Fisher DN25 

DN50 

uPVC Ball Valves 161546224 

161546207 

1 

1 

NHP  RELAY, FINDER, PLUG-
IN, 1P C/OVER, 24VDC 

COIL 

46.61.0074 24VDC 1 

NHP  RELAY BASE, SERIES 
46, SCREW TERMINAL, 

DIN RAIL MOUNT 

97.01 1 

PHOENIX CONTACT  Fuses 0.5A, 0.63A, 1A, 
2A 

 1 of each 

NHP  MCB, DIN-T6, 1P, 6kA, 
6A C-CURVE 

DTCB6106C 1 
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10. HANDLING, UNPACKING AND STORAGE 

For periodic storage and preservation of equipment the system should be flushed of all chemicals. 
Refer to Section 4.5.1. 

Once flushed the system should be then drained of all water.  

Isolate the system from Mains Power and mechanically lock out as per the site operational lockout 
procedures. 

When handling equipment treat with care to ensure items are not damaged.  

Equipment contained within the dosing system that have specific storage instruction are shown in 
the below table. Refer to the individual Proprietary Equipment Manuals found in Section 1 as 
outlined below for the specific instructions;   

Equipment Manufacturer Location & Document Manual 
Section 

Manual 
Page No 

M222-150 Grundfos Volume 2 Section 1.1 
Installation & Operation 

Manual 

3 15 

Pulsation Damper 516/517 Grundfos Volume 2 Section 1.5 
Operation Manual 

4.1 – 4.2 14 
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11. LIST OF MANUFACTURER AND SUPPLIER DETAILS 

11.1 List of Sub-Contractors and Proprietary Equipment 

 The table below contains a list of all Sub-contractors whom supplied equipment for the 
Acetic Acid Dosing System.  

 

SUBCONTRACTOR ADDRESS CONTACT 

Alldos 
3/74 Murdoch Circuit  
Acacia Ridge Qld 4110 

Gary Dinse 
Ray Verburgt 
Ph: 07 3712 6888 

MPA Engineering Pty Ltd 117 Toongarra Road, Leichhart, Ipswich 
QLD 

Sales (07) 3281-8588 

iPower Solutions Rivergate Marine Precinct 

Unit 3/333 Queensport Rd Nth 

Murarrie QLD 4172 

Alan Brumec 

(07) 3890-9300 

Tradelink Stainless 3/21 Enterprise Way, Browns plains QLD Matt (07) 3809-3777 

Freece Industries Pty PO Box 1767 Kingscliff NSW 2487 Ross Freer  

(02) 6674 5175 

 

 The table below contains a list of all Proprietary Equipment for the Acetic Acid Dosing 
System.  

 

PROPRIETORY 
EQUIPMENT 

MANUFACTURER/ 
SUPPLIER 

ADDRESS CONTACT 

Pressure Loading Valve 

525-1113 

 
 
 
 
 
 

Alldos 

 
 
 
 
 
3/74 Murdoch Circuit  
Acacia Ridge Qld 
4110 

 
 
 
 
 
Gary Dinse 
Ray Verburgt 
Ph: 07 3712 6888 

Pressure Relief Valve 

525-1113 

M222-150D Series Dosing 
Pump 

Pulsation Dampner  

517-2322 

Stainless Steel Frames 
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11.2 List of Sub-Contractors and Proprietary Equipment 

 The table below contains a list of all Manufacturer/Supplier Details for the Acetic Acid 
Dosing System. 

 

 

MANUFACTURER/ 
SUPPLIER 

ADDRESS CONTACT PHONE 

Burkert  Unit 3, 43 Sandgate Rd 

Albion QLD 4010 

 Tel.: 07 3265 2711 

George Fischer Unit 7, 30 Raubers Rd., 

Banyo Qld 4014 

Chris Azard Tel: 1300 130 149 

 

Endress & Hauser Unit 12,  

North Rydelink Business Park 

277 Lane Cave Rd., 

North Ryde NSW 2113 

Richard Tolley Tel: 07 3821-5255 

 

A&H PO Box 419, 

Brookvale NSW 2100 

John Coffey 02 9939-6199 

Dore Electrics 20 Devlan St.,  

Mansfield Qld 4122 

 07 3349-5300 

Farnell Farnell, PMB 6,  

Chester Hill NSW 2162, Australia 

 1300 361 005 

Red Lion  

(Control Logic) 

 34 Thompson Street 
 Bowen Hills 
 QLD Australia 4006 

 07 3252-9611 

Clipsal  

(Cetnaj) 

78 Pritchard Road 

 (PO Box 609) 
VIRGINIA BC QLD 4014 

 Ph: (07) 3623 5200 

Schneider Electric PO Box 103,  

Hindmarsh SA 5007 

 02 9851-2800   

07 3890-2098            

Phoenix Contact Pty. 
Ltd. 

130-140 Parraweena Road 
Miranda NSW 2228 

 02 9524-4455 

NHP  PO Box 3560.  

Tingalpa DC Qld 4173 

 07 3909-4999 

Grundfos 2/68 Murdoch Circuit 
Acacia Ridge Qld 4110 

 (07) 3272 1980 

Valveco 4th floor/ 49 Sherwood Rd 
Toowong QLD 4066 

 (07) 3859 6800 

Advansa 184 Cormack Road Wingfield SA 
5013 

 (08) 8243 9100 
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