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UrbanUtilities 
Lobley Street Pump Station Operation Manual 

1 INTRODUCTION 

The Lobley Street Sewage Pumping Station (SP16) was originally constructed in 1979 and 
consists of three (3) pumps; two (2) duty and one (1) standby, within a 09.6 metre well 
divided into dry and wet compartments. 
The (fully -enclosed) well; located within the pump house, consists of the following; 

One (1) Compressor Room, 
One (1) Wet Well Access Room and 
One (1) Pump Motor Room - Containing operational /maintenance equipment. 

Collated data, on the Lobley Street Sewage Pumping Station, suggest the existing 
mechanical infrastructure requires significant - and on -going - maintenance and repair. 
In addition; projected flows, for the Lobley Street Sewage Pumping Station catchment, will 
exceed the (existing) pump station capacity by 2016. 

On completion of a feasibility investigation - undertaken by Queensland Urban Utilities 
(QUU) - recommendations to replace the two (2) (oldest) line -shaft pumps with two (2) 

Hidrostal model HO8G centrifugal screw immersible pumps - complete with variable speed 
drives (VSD's) were initiated. 
Hence; the Lobley Street Sewage Pumping Station (SP16) upgrade would provide a 
(standby) capacity of 460 L/s ensuring a suitable level of service until 2020. 

The information contained in this operating manual has been prepared from the process 
schedules, functional descriptions, arrangement and assembly drawings - with the basic 
structure of the manual being divided into eight headings for each section. 
The operating manual includes the following sections; 

2.1 Process Overview 
2.2 Equipment Listing 
2.3 Operational Description and Overview 
2.4 Operation Information 
2.5 Operation Procedures 
2.6 Control Description 
2.7 Drawing Listing 
2.8 Isolation Valve Listing 
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UlrbanUtilities 
Lobley Street Pump Station Operation Manual 

2 0100 SEWAGE DELIVERY 

2.1 PROCESS OVERVIEW 

The Lobley Street Sewage Pumping Station (SP16) receives a combination of flows 
including; 

Gravity flows - From the localised sewer network and 
Pumped flows - From the pumping stations SP1, SP2, SP9, SP10, SP13, SP20, SP21. 

Any /all flows - arriving at the Lobley Street Sewage Pumping Station (SP16) - are 
predominantly residential loadings with minor (localised) commercial discharge. 
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Lobley Street Pump Station Operation Manual 

2.2 EQUIPMENT LISTING 

2.2.1 LOBLEY STREET PUMP STATION 

Two (2) Hidrostal model HO8G centrifugal screw (immersible) pumps - Installed 
adjacent to the (existing) KSB (165kW dry- installed submersible) pump, 
Two (2) DN450 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN450 ductile iron cement lined (DICL) inlet pipework to the 
(existing) KSB (165kW dry- installed submersible) pump and one (1 ) Hidrostal model 
HO8G centrifugal screw (immersible) pump, 
Two (2) DN500 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN500 ductile iron cement lined (DICL) inlet pipework to the one (1) 

Hidrostal model HO8G centrifugal screw (immersible) pump, 
Three (3) DN450 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN450 ductile iron cement lined (DICL) discharge pipework from 
the (existing) KSB (165kW dry- installed submersible) pump and two (2) Hidrostal 
model HO8G centrifugal screw (immersible) pumps, 
Three (3) DN450 AVFI model C30 (wafer) check valves; complete with 
counterweights - Installed in the DN450 ductile iron cement lined (DICL) discharge 
pipework from the (existing) KSB (165kW dry- installed submersible) pump and two 
(2) Hidrostal model HO8G centrifugal screw (immersible) pumps, 
One (1 ) DN500 Keystone figure F952 (lugged) manually- actuated knifegate valve - 
Installed in the DN500 ductile iron cement lined (DICL) discharge pipework and 
One (1) DN450 Endress + Hauser model 50W4F (Proline) (electromagnetic) 
flowmeter- Installed in the DN500 ductile iron cement lined (DICL) discharge 
pipework. 

2.3 OPERATIONAL DESCRIPTION AND OVERVIEW 

2.3.1 LOBLEY STREET PUMP STATION OVERVIEW 

The Lobley Street Sewage Pumping Station (SP16) collects any /all flows; from the localised 
sewer network and pumping stations SP1, SP2, SP9, SP10, SP13, SP20 and SP21 for transfer - 
and further treatment, within the sewage system 

One (1) (existing) KSB (165kW dry- installed submersible) pump is located on the eastern 
side of the dry compartment. 
Located centrally, and on the western side of the dry compartment, are two (2) Hidrostal 
model HO8G centrifugal screw (immersible) pumps. 
The three (3) pumps; operate via a two (2) duty and one (1) standby configuration. 
Two (2) DN500 ductile iron cement lined (DICL) spigots penetrate the dividing wall and 
connect to the outer pumps via DN500 AVFI model GA -517 (flanged) manually- actuated 
plug valves. 
Two (2) DN450 ductile iron cement lined (DICL) spigots penetrate the dividing wall and 
connect to the central pump via DN450 AVFI model GA -517 (flanged) manually- actuated 
plug valves. 
The DN450 ductile iron cement lined (DICL) discharge pipework includes one (1) DN450 
AVFI model GA -517 (flanged) manually- actuated plug valve and DN450 AVFI model C30 
(wafer) check valve - complete with counterweight. 
The DN500 ductile iron cement lined (DICL) manifold pipework includes one (1) DN450 
Endress + Hauser model 50W4F (Proline) (electromagnetic) flowmeter and DN500 Keystone 
figure F952 (lugged) manually- actuated knifegate valve. 
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Lobley Street Pump Station Operation Manual 

2.4 OPERATION INFORMATION 

2.4.1 LOCAL OPERATION 

The two (2) Hidrostal model HO8G centrifugal screw immersible pumps can be operated 
locally. 
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2.5 OPERATIONAL PROCEDURES 

2.5.1 GENERAL 

Danger: Moving Parts 

Potential Slip Hazard 

2.5.2 PRIOR TO START -UP 

Prior to the commencement of any operations; the following items need to be checked; 
Ensure any /all construction debris is removed from the suction well, 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pump 
baseplates or suction elbows are secured to the foundation, 
Ensure any /all rotating parts turn freely by hand, 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pump 
electric motors are checked for correct rotation, 
Ensure the (existing) KSB (165kW dry- installed submersible) pump electric motor is 

checked for correct rotation, 
Ensure any /all level controls are correctly set, 
Ensure any /all flanged connections - within the DN450 ductile iron cement lined 
(DICL) inlet pipework assembly - are secure, 
Ensure any /all flanged connections - within the DN500 ductile iron cement lined 
(DICL) inlet pipework assembly - are secure, 
Ensure any /all flanged connections - within the DN450 ductile iron cement lined 
(DICL) discharge pipework assembly - are secure, 
Ensure any /all pipe supports are secure, 
Ensure power supply is available to the two (2) Hidrostal model HO8G centrifugal 
screw (immersible) pumps, 
Ensure power supply is available to the (existing) KSB (165kW dry- installed 
submersible) pump and 
Any /all isolation valves are configured correctly - refer to the following tables and 
P&ID drawings. 

2.5.3 PRE AND POST -START CHECK 

2.5.3.1 PRE -START CHECKS 

Ensure power supply is available. 
Ensure no alarms are "active ". 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pumps are 
adequately lubricated. 
Ensure the (existing) KSB (165kW dry- installed submersible) pump are adequately 
lubricated. 

2.5.3.2 POST -START CHECKS 

Thoroughly inspect all pipework assemblies for leakage - rectify immediately. 
Visually and audibly check the two (2) Hidrostal model HO8G centrifugal screw 
(immersible) pumps for any abnormal sound and /or vibration - rectify immediately. 
Visually and audibly check the (existing) KSB (165kW dry- installed submersible) 
pump for any abnormal sound and /or vibration - rectify immediately. 
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UrbanUtilities Lobley Street Pump Station Operation Manual 

2.5.4 SAFETY ASPECTS 

2.5.4.1 GENERAL 

Always wear protective clothing when operating and /or undertaking any maintenance 
on the two (2) Hidrostal model HO8G centrifugal screw immersible pumps and /or 
associated components. 
Always ensure power is isolated to the two (2) Hidrostal model HO8G centrifugal screw 
immersible pumps when undertaking any maintenance on the equipment. 
Always ensure suction /discharge pipework are correctly isolated to the two (2) Hidrostal 
model HO8G centrifugal screw immersible pumps when undertaking any maintenance 
equipment. 
2.5.4.2 HIDROSTAL MODEL HO8G (CENTRIFUGAL SCREW) IMMERSIBLE PUMPS 

The two (2) Hidrostal model HO8G centrifugal screw immersible pumps require established 
safety guidelines for both operation and maintenance. 
These procedures do not address all safety concerns associated with operating the 
immersible pumps 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 their implementation. 
Any /all operations and maintenance staff should be familiar with any /all hazards 
associated with the equipment. 
2.5.4.3 EQUIPMENT WARRANTY 

The equipment warranty can be voided due to inappropriate operation including - but 
not limited to - the following; 

Not conducting routine maintenance on any /all (supplied) equipment. 
2.5.4.4 SAFETY PRECAUTIONS 

The following safety pre- cautions should be observed during plant operation; 
"Do not" operate any /all rotating equipment without the protective guards in 
place. 
"Do not" attempt to dismantle any pipework and /or fittings prior to relieving the 
system pressure to any /all pipework. 

Warning: Any /All electrical work must be carried out by a qualified electrician. 
2.5.4.5 SAFETY PROCEDURES 

Established facility safety procedures should be followed during maintenance; 
Any /all local isolators and /or motors should be properly locked and /or tagged out 
according to plant safety procedures. A facility policy s- uld be i pa e and 
followed to prevent unauthorised maintenance on the (pressure) filter, i luding 
the dismantling of pipework. 

Warning: Eye protection should be worn at all times when o rating, or a ' sting any 
equipment on the pressure filter or associated components, w e system is 

operational, or stationary, due to the nature of fluids contained within the pipe work and 
fittings. 
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UrbanUtilities 
Lobley Street Pump Station Operation Manual 

2.6 CONTROL DESCRIPTION 

2.6.1 EQUIPMENT OPTIONS 

Controlled equipment is defined as being available if the equipment is not in a Fault state. 
Process instrument is defined as being available if its signal is valid, and it is not in a critical 
Fault state. 

2.6.2 POWER FAILURE 

On power failure, the system fails close /shut and alarms to the Operator that a power 
failure has occurred. 
This alarm that a Power failure has occurred is a critical alarm. 
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2.7 DRAWING LISTING 

NOTE 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT /LOCK OUT GUIDE 

FOR CORRECT TAG OUT /LOCK OUT PROCEDURES 

88080 -001 - Pump Station - General Arrangement 
8808Q -002 - Pump Station - Suction Headers General Arrangement 
8808Q -003 - Pump Station - Suction Headers Views And Sections (I) 

8808Q -004 - Pump Station - Discharge Headers General Arrangement 
8808Q -005 - Pump Station - Combined Discharge Headers General Arrangement 
8808Q -006 - Pump Station - Combined Discharge Headers Views And Sections (II) 

8808Q -007 - Pump Station - Ladder Modification General Arrangement 
8808Q -008 - Pump Station - Ladder Modification Fabrication Details 
8808Q -010 - Pump Station - Electrical Platform General Arrangement 
8808Q -01 1 - Pump Station - Electrical Platform Views And Sections (I) 

8808Q -020 - Pump Station - By -Pass Modification Views And Sections (II) 

8808Q -026 - Pump Station - Diesel Generator Raised Platform Arrangement 
8808Q -027 - Pump Station - Diesel Generator Raised Platform Views /Sections (I) 

8808Q -028 - Pump Station - Diesel Generator Raised Platform Views /Sections (II) 

8808Q -036 - Pump Station - Electrical Platform Views And Sections (II) 
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2.8 ISOLATION VALVE LISTING 

Seczti_ons For Maintenance Manual Isolation Valves 

(Existing) KSB (Dry- Installed Submersible) 
Pump 

One (1) DN500 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the (existing) 
KSB (dry- installed submersible) pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
(existing) KSB (dry- installed submersible) 
pump 

(Centre) Hidrostal Model HO8G Centrifugal 
Screw (Immersible) Pump 

Two (2) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valves - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the Hidrostal 
model HO8G centrifugal screw (immersible) 
pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
Hidrostal model HO8G centrifugal screw 
(immersible) pump 

(Right) Hidrostal Model HO8G Centrifugal 
Screw (Immersible) Pump 

One (1) DN500 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the Hidrostal 
model HO8G centrifugal screw (immersible) 
pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
Hidrostal model HO8G centrifugal screw 
(immersible) pump 
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1 INTRODUCTION 

The Lobley Street Sewage Pumping Station (SP16) was originally constructed in 1979 and 
consists of three (3) pumps; two (2) duty and one (1) standby, within a 09.6 metre well 
divided into dry and wet compartments. 
The (fully -enclosed) well; located within the pump house, consists of the following; 

One (1) Compressor Room, 
One (1) Wet Well Access Room and 
One (1) Pump Motor Room - Containing operational /maintenance equipment. 

Collated data, on the Lobley Street Sewage Pumping Station, suggest the existing 
mechanical infrastructure requires significant - and on -going - maintenance and repair. 
In addition; projected flows, for the Lobley Street Sewage Pumping Station catchment, will 
exceed the (existing) pump station capacity by 2016. 

On completion of a feasibility investigation - undertaken by Queensland Urban Utilities 
(QUU) - recommendations to replace the two (2) (oldest) line -shaft pumps with two (2) 

Hidrostal model HO8G centrifugal screw immersible pumps - complete with variable speed 
drives (VSD's) were initiated. 
Hence; the Lobley Street Sewage Pumping Station (SP16) upgrade would provide a 
(standby) capacity of 460 L/s ensuring a suitable level of service until 2020. 

The information contained in this maintenance manual has been extracted from the 
specific vendor documentation, functional descriptions and /or arrangement and 
assembly drawings - with the basic structure of the manual being divided into four (4) 

areas for each system and a particular section for job plans. 
The five (5) areas include the following; 

System Description -A basic, not too technical description of the process involved 
- where possible, a capture of the SCADA screen has been included to assist in the 
identification of equipment. 
Equipment Listing - Where the major components of the process involved are 
listed, including the product name, model number, quantity and supplier 
information - where possible, the maintenance spares and /or lubrication 
information are supplied. 
Maintenance Schedule - The major maintenance tasks are listed for the major 
components of the process involved with the supplier /manufacturer 
recommendations for maintenance intervals - where possible a list of spares are 
supplied. 
Drawings -A guideline provided to highlight the process isolation required when 
taking the major components of the process involved off -line for maintenance 
purposes. 
Job Plans - While these documents do not form part of the maintenance manual - 
they are located at the end of the section - for clarity. (These "Job Plans" are 
current at date of issue of this document) Always refer to the electronic version /s 
prior to accessing critical decisions and /or performing maintenance. 
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2 0100 SEWAGE DELIVERY 

2.1 PROCESS OVERVIEW 

The Lobley Street Sewage Pumping Station (SP1 6) receives a combination of flows 
including; 

Gravity flows - From the locaalised sewer network and 
Pumped flows - From the pumping stations SP1, SP2, SP9, SP10, SP13, SP20, SP21. 

Any /all flows - arriving at the Lobley Street Sewage Pumping Station (SP 16) - are 
predominantly residential loadings with minor (localised) commercial discharge. 
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2.2 EQUIPMENT LISTING 

2.2.1 LOBLEY STREET PUMP STATION 

Two (2) Hidrostal model HO8G centrifugal screw (immersible) pumps - Installed 
adjacent to the (existing) KSB (165kW dry- installed submersible) pump, 
Two (2) DN450 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN450 ductile iron cement lined (DICL) inlet pipework to the 
(existing) KSB (165kW dry- installed submersible) pump and one (1) Hidrostal model 
HO8G centrifugal screw (immersible) pump, 
Two (2) DN500 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN500 ductile iron cement lined (DICL) inlet pipework to the one (1) 

Hidrostal model HO8G centrifugal screw (immersible) pump, 
Three (3) DN450 AVFI model GA -517 (flanged) manually- actuated plug valves - 
Installed in the DN450 ductile iron cement lined (DICL) discharge pipework from 
the (existing) KSB (165kW dry- installed submersible) pump and two (2) Hidrostal 
model HO8G centrifugal screw (immersible) pumps, 
Three (3) DN450 AVFI model C30 (wafer) check valves; complete with 
counterweights - Installed in the DN450 ductile iron cement lined (DICL) discharge 
pipework from the (existing) KSB (165kW dry- installed submersible) pump and two 
(2) Hidrostal model HO8G centrifugal screw (immersible) pumps, 
One (1) DN500 Keystone figure F952 (lugged) manually- actuated knifegate valve - 
Installed in the DN500 ductile iron cement lined (DICL) discharge pipework and 
One (1) DN450 Endress + Hauser model 50W4F (Proline) (electromagnetic) 
flowmeter- Installed in the DN500 ductile iron cement lined (DICL) discharge 
pipework. 
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2.3 EQUIPMENT INFORMATION 

2.3.1 HIDROSTAL MODEL HO8G (CENTRIFUGAL SCREW) IMMERSIBLE PUMP 

Make /Description: Hidrostal (Centrifugal Screw) Immersible Pump 

Model: HO8G -SMN3R + HEUT4 -XMEL1 + NE1 B9E -15 

Supplier: Weir Minerals (Australia) Pty Ltd 

14 Mt. Gravatt Capalaba Road 
UPPER MOUNT GRAVATT QLD 4122 

Phone: (07) 3347 1432 

Fax: (07) 3347 1499 

http://www.weirminerals.com/ 

Doc Id: Maintenance Active Date: 4/11/2010 Urban Utilities Confidential 
Owner warren) Printed: 23/05/13 Page 5 of 12 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 20 of 564



UrbanUtilitles 
Lobley Street Pump Station Maintenance Manual 

2.3.2 HIDROSTAL MODEL HO8G (CENTRIFUGAL SCREW) IMMERSIBLE PUMP 

a) 

a) 

Ç 
C 
o 
2 

C 
O 

cr) 

C 
o a 

a) 
>-- 

. 
(1) r 

CV 

Lubricant /Comments 

HIDROSTAL MODEL HO8G IMMERSIBLE PUMP 

Check for any "abnormal" noises and vibrations x Rectify immediately 
Inspect the level control system for correct operation x Adjust immediately 
Check the immersible pump oil level after 1000 hours Shell Tellus T 37 Oil 

Check the flow rate and outlet pressure x Adjust impeller clearance 
Inspect the electric motor and cable for damage /wear x Repair and /or replace 
Check the overcurrent relay for accurate setting x Adjust where necessary 

Check the fuses for accurate setting x Adjust where necessary 

Check the insulation resistance of the motor winding x Adjust where necessary 

Check the insulation resistance of the cable x Adjust where necessary 

Check the mechanical seal on the motor side x Replace where necessary 

Check the mechanical seal on the pump side x Replace where necessary 

Check the immersible pump impeller clearance x Adjust where necessary 
Inspect all pump level sensors for correct operation x Adjust where necessary 
Drain /replace the immersible pump oil x Shell Tellus T 37 Oil 

Ensure any /all fasteners in the pump station are secure x Secure where necessary 

Check integrity of all protective coatings x Replace where necessary 
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2.3.3 AVFI MODEL AC (WAFER) CHECK VALVE 

Australian Valve & Filter Industries Pty Ltd 

54 Enterprise Drive 

BUNDOORA VIC 3083 

Phone: (03) 8467 0000 

Fax: (03) 8467 0099 

http://www.avfi.com.au/ 

2.3.4 AVFI MODEL GA -517 (FLANGED) PLUG VALVE 

EDer 

Figure GA -517 Plug Valve 

Australian Valve & Filter Industries Pty Ltd 

54 Enterprise Drive 
BUNDOORA VIC 3083 

Phone: (03) 8467 0000 
Fax: (03) 8467 0099 

http://www.avfi.com.au/ 

2.3.5 ENDRESS + HAUSER MODEL 50W4F (PROLINE) (ELECTROMAGNETIC) FLOWMETER 

Model 50W4F Flowmeter 

Endress + Hauser (Australia) Pty Ltd 

Unit 8/277 Lane Cove 
NORTH RYDE NSW 2113 

Phone: (02) 9889 7654 

Fax: (02) 8877 7099 

http://www.au.endress.com 
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2.3.6 KEYSTONE FIGURE 952 (LUGGED) KNIFEGATE VALVE 

te- 

Figure 952 Knifegate Valve 

Pentair Environmental Pty Ltd 

1 189A Kingsford Smith Drive 

EAGLE FARM QLD 4009 

Phone: (07) 3260 2161 

Fax: (07) 3260 2165 

http://au.valves.pentair.com/valves/ 

2.3.7 VEGA MODEL VEGABAR 52 (PRESSURE) TRANSMITTER 

Description 

Model Vegabar 52 Transmitter 

Su tier lnformatión 
Vega (Australia) Pty Ltd 

398 The Boulevarde 
KIRRAWEE NSW 2232 

Phone: (02) 9542 6662 
Fax: (02) 9542 6665 

http://www.vega.com.au/ 

2.3.8 VEGA MODEL PLISCOM (DISPLAY) MODULE 

Model PLISCOM Module 

Vega (Australia) Pty Ltd 

398 The Boulevarde 
KIRRAWEE NSW 2232 

Phone: (02) 9542 6662 

Fax: (02) 9542 6665 

http://www.vega.com.au/ 
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2.4 MAINTENANCE PROCEDURES 

2.4.1 GENERAL 

Danger: Moving Parts 

Potential Slip Hazard 

2.4.2 PRIOR TO START -UP 

Prior to the commencement of any operations; the following items need to be checked: 
Ensure any /all construction debris is removed from the suction well, 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pump 
baseplates or suction elbows are secured to the foundation, 
Ensure any /all rotating parts turn freely by hand, 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pump 
electric motors are checked for correct rotation, 
Ensure the (existing) KSB (165kW dry- installed submersible) pump electric motor is 

checked for correct rotation, 
Ensure any /all level controls are correctly set, 
Ensure any /all flanged connections - within the DN450 ductile iron cement lined 
(DICL) inlet pipework assembly - are secure, 
Ensure any /all flanged connections - within the DN500 ductile iron cement lined 
(DICL) inlet pipework assembly - are secure, 
Ensure any /all flanged connections - within the DN450 ductile iron cement lined 
(DICL) discharge pipework assembly - are secure, 
Ensure any /all pipe supports are secure, 
Ensure power supply is available to the two (2) Hidrostal model HO8G centrifugal 
screw (immersible) pumps, 
Ensure power supply is available to the (existing) KSB (165kW dry- installed 
submersible) pump and 
Any /all isolation valves are configured correctly - refer to the following tables and 
P&ID drawings. 

2.4.3 PRE AND POST -START CHECK 

2.4.3.1 PRE -START CHECKS 

Ensure power supply is available. 
Ensure no alarms are "active ". 
Ensure the two (2) Hidrostal model HO8G centrifugal screw (immersible) pumps are 
adequately lubricated. 
Ensure the (existing) KSB (165kW dry- installed submersible) pump are adequately 
lubricated. 

2.4.3.2 POST -START CHECKS 

Thoroughly inspect all pipework assemblies for leakage - rectify immediately. 
Visually and audibly check the two (2) Hidrostal model HO8G centrifugal screw 
(immersible) pumps for any abnormal sound and /or vibration - rectify immediately. 
Visually and audibly check the (existing) KSB (165kW dry- installed submersible) 
pump for any abnormal sound and /or vibration - rectify immediately. 
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2.4.4 SAFETY ASPECTS 

2.4.4.1 GENERAL 

Always wear protective clothing when operating and /or undertaking any maintenance 
on the two (2) Hidrostal model HO8G centrifugal screw immersible pumps and /or 
associated components. 
Always ensure power is isolated to the two (2) Hidrostal model HO8G centrifugal screw 
immersible pumps when undertaking any maintenance on the equipment. 
Always ensure suction /discharge pipework are correctly isolated to the two (2) Hidrostal 
model HO8G centrifugal screw immersible pumps when undertaking any maintenance 
equipment. 
2.4.4.2 HIDROSTAL MODEL HO8G (CENTRIFUGAL SCREW) IMMERSIBLE PUMPS 

The two (2) Hidrostal model HO8G centrifugal screw immersible pumps require established 
safety guidelines for both operation and maintenance. 
These procedures do not address all safety concerns associated with operating the 
immersible pumps 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 their implementation. 
Any /all operations and maintenance staff should be familiar with any /all hazards 
associated with the equipment. 
2.4.4.3 EQUIPMENT WARRANTY 

The equipment warranty can be voided due to inappropriate operation including - but 
not limited to - the following; 

Not conducting routine maintenance on any /all (supplied) equipment. 
2.4.4.4 SAFETY PRECAUTIONS 

The following safety pre- cautions should be observed during plant operation; 
"Do not" operate any /all rotating equipment without the protective guards in 
place. 
"Do not" attempt to dismantle any pipework and /or fittings prior to relieving the 
system pressure to any /all pipework. 

Warning: Any /All electrical work must be carried out by a qualified electrician. 
2.4.4.5 SAFETY PROCEDURES 

Established facility safety procedures should be followed during maintenance; 
Any /all local isolators and /or 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 (pressure) filter, including 
the dismantling of pipework. 

Warning: Eye protection should be worn at all times when operating, or adjusting any 
equipment on the pressure filter or associated components, whilst the system is 

operational, or stationary, due to the nature of fluids contained within the pipe work and 
fittings. 
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UrbanUtilities 

Lobley Street Pump Station Maintenance Manual 

2.5 DRAWING LISTING 

NOTE 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT /LOCK OUT GUIDE 

FOR CORRECT TAG OUT /LOCK OUT PROCEDURES 

8808Q -001 - Pump Station - General Arrangement 
8808Q -002 - Pump Station - Suction Headers General Arrangement 
8808Q -003 - Pump Station - Suction Headers Views And Sections (I) 

8808Q -004 - Pump Station - Discharge Headers General Arrangement 
8808Q -005 - Pump Station - Combined Discharge Headers General Arrangement 
8808Q -006 - Pump Station - Combined Discharge Headers Views And Sections (II) 

88080 -007 - Pump Station - Ladder Modification General Arrangement 
8808Q -008 - Pump Station - Ladder Modification Fabrication Details 
8808Q -010 - Pump Station - Electrical Platform General Arrangement 
8808Q -01 1 - Pump Station - Electrical Platform Views And Sections (I) 

8808Q -020 - Pump Station - By -Pass Modification Views And Sections (II) 

8808Q -026 - Pump Station - Diesel Generator Raised Platform Arrangement 
8808Q -027 - Pump Station - Diesel Generator Raised Platform Views /Sections (I) 

8808Q -028 - Pump Station - Diesel Generator Raised Platform Views /Sections (II) 

8808Q -036 - Pump Station - Electrical Platform Views And Sections (II) 
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Urban Utilities 
Lobley Street Pump Station Maintenance Manual 

2.6 ISOLATION VALVE LISTING 

Sections For Maintenance Manual Isolation Valves 

(Existing) KSB (Dry- Installed Submersible) 
Pump 

One (1) DN500 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the (existing) 
KSB (dry- installed submersible) pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
(existing) KSB (dry- installed submersible) 
pump 

(Centre) Hidrostal Model HO8G Centrifugal 
Screw (Immersible) Pump 

Two (2) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valves - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the Hidrostal 
model HO8G centrifugal screw (immersible) 
pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
Hidrostal model HO8G centrifugal screw 
(immersible) pump 

(Right) Hidrostal Model HO8G Centrifugal 
Screw (Immersible) Pump 

One (1) DN500 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN500 ductile iron cement 
lined (DICL) inlet pipework to the Hidrostal 
model HO8G centrifugal screw (immersible) 
pump and 
One (1) DN450 AVFI model GA -517 
(flanged) manually- actuated plug valve - 
Installed in the DN450 ductile iron cement 
lined (DICL) discharge pipework from the 
Hidrostal model HO8G centrifugal screw 
(immersible) pump 
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cxvfi 

JAS-ANZ 

1 Epoxy coated (internally & externally) 

FEATURES 

Mw[ 

,ti . 

Pressure rated to 1600kPA. 
Round port non clog lower operating costs. 
Ductile iron nearly twice the strength of cast iron. 

Self adjusting U -Cup packing cannot be overtighten, low 
maintenance. 
Stainless steel thrust & radial bearings. 
ISO mounting for actuators. 
Welded nickel body seat. 
Bi- Directional shutoff. 

OPTIONS 

Buried service option. 
Special materials 
Electric or Pneumatic 
Extensions. 

Des g-s. ^ate- a s a s?ec cat o-s s^own are s_b,ect to change 
wtho.,t -ot ce c..e to o-.. sort ^, °g ?-ogram o'.rocnct oeveiopment 
.^,otobe 20" GA 5- 

GA-517 
ECO- CENTRIC ROUND PORT 
PLUG VALVE 

TECHNICAL DATA 

Size Range 

Pressure Classes: 

Face to face: 

Temperature Range: 

Flange Drilling: 

Testing: 

Coating: 

Certification 

DN 15 - DN900 

PN16 

AWWA C517 

15°C to +80°C 

AS4087 CL16 

AWWA C517 

Epoxy coating 

AWWA C517 

avfi head office: 54 enterprise drive, bundoora, victoria, australia 3083 
t: 03 8467 0000 f: 03 8467 0099 e: avfi @avfi.com.au www.avfi.com.au 
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GA-517 
ECO- CENTRIC ROUND PORT 
PLUG VALVE 

BENEFITS 

TYPICAL RECTANGULAR PORT PLUG VALVE 

(V Valve Size (DN) Fully Open KV (m3/hr at Maximum object 
d 

1 bar pressure drop) passage size 
a 

80mm 3" 383 

100mm 4" 650 51 

150mm 6" 1369 86 

200mm 8" 2355 108 

250mm 10" 3631 130 

300mm 12" 4802 159 

350mm 14" 6380 184 

400mm 16" 8468 210 

450mm 18" 11136 241 

500mm 20" 15080 302 

600mm 24" 20300 360 

CV AND SOLIDS PASSAGE COMPARISON 

The GA -517 round port Eco- Centric' plug valve minimizes 
energy consumption with a higher KV value and inherently lower 
head loss than rectangular port designs. Specify and use the 
GA -517 to reduce power consumption, lessen the environmental 
impact of pumping and save energy costs. 

avfi head office: 54 enterprise drive, bundoora, victoria, australia 3083 
t: 03 8467 0000 f. 03 8467 0099 w: avfi @avfi.com.au www.avfi.com.au 

Qvfi 

VS. GA -517 ROUND PORT PLUG VALVE 

Fully Open KV (m' /hr at 
1 bar pressure drop) 

r;r o 

Maximum object 
passage size 

1139 92 

2317 144 

3910 186 

5649 238 

8866 2/0 

9535 295 

13108 368 

14384 392 

20300 433 

22620 473 

GENERAL APPLICATIONS 

GA -517 Eco- Centric'" plug valves control the flow of fluids 
such as raw sewage, slurries, sludge, and sewage gas. 
Common applications include sewage force mains, 
digestors, sewage collection systems, wastewater effluent, 
sludge collector systems, clarifiers, water treatment plants, 
and wastewater treatment plants 
Exacting precision is employed in the state -of -the -art CNC 
machining processes ensuring accurate plug -to -seat 
alignment on every valve. This allows the GA -517 to provide 
superior, energy saving, round port eccentric plug valves with 
reduced plug wear and tight shutofl up to the full pressure 
rating of the valve 

Des vs r^ate,as a^c soec' cat o-s s^ow- a-e s..oect to c^a^ge 
w lOt'.ce ce to o../ co^t ^_ ^g o'oy'a^' 0` 0'OC,:CI Ceve oome^t 
Octoae 20,C SA S- 
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 ! avfi 
MATERIAL SPECIFICATIONS & PARTS LIST 

GA-517 
ECO- CENTRIC ROUND PORT PLUG VALVE 

DN80 - DN200 WITH DIRECT. OPERATING NUT 

NO. DESCRIPTION MATERIAL NO. DESCRIPTION MATERIAL 

1 Body Ductile Iron (Welded Nickel Seated) 9 Thrust Bearing 316 Stainless Steel 

A536 Grade 65 -45 -12 

2 Plug Ductile Iron (Vulcanized Buna -N Coated) 10 Bushing Teflon (Commercial) 
A536 Grade 65 -45 -12 

3 Cover Ductile Iron (A536 Grade 65- 45 -12) 11 Retaining Ring Steel (Zinc Plated) 

4 Cover Bearing 316 Stainless Steel (Permanently Lubricated) 12 U -Cup Seal Rubber (Bursa -N) 

5 Body Bearing 316 Stainless Steel (Permanently Lubricated) 13 Key Steel (Carbon) 

6 Cover O -Ring Rubber (Buna -N) 14 Square Nut Ductile Iron (A536 Grade 65- 45 -12) 

7 Cover Bolts Steel (Zinc Plated) 15 Square Nut Bolts Steel (Zinc Plated) 

8 Grit Excluder O -Ring Rubber (Buna -N) 16 Adjustable Torque Collar Ductile Iron (A536 Grade 65- 45 -12) 

DIMENSIONS (MM) 

m 

1 

0D 

n-0d1 

0D1 

A 

DN80 - DN200 WITH DIRECT OPERATING NUT 

DN FxF b H ht 11 (sq) 0D 0D1 0D2 n -0d1 No. of tapped holes/ 
fig. & the size 

Weight 
(Kg) 

80 ------- 
100 

150 
-- -- 

200 

203 
- - - 

229 

267 
- 

292 

18 
-- -- 
20 

23 
- -- 

23 

418 
-_ _ _ 

478 

534 
- -- -- 
678 

302 
- --- - 

327 

362 
-- - 

440 

50.8 - -- - 
. 

50.8 

50.8 
- 

50.8 

185 
.. -_-. _ 

215 

280 
- - 

335 

146 -- ------- 
178 

235 
- 

292 

80 

100 

150 
- ------- 

200 

4-18 ------ - 
4-18 

8-18 - _ _ 

8-18 

- 
--._-- - - - - 

(2)-M16 

(2)-M16 -- --- -- - - 

(4)-M16 

24 
-- - _. 

39 

58 

106 

Designs. materials and specifications shown are subject to change 
without notice due to our contrnuing program of product development. 
October 2010. GA-517_V1 

avfi head office: 54 enterprise drive,'bùndoora, victoria, aùstralia 3083 
t: 03 8467 10000 f: 03.8467 0099 e: avfi @avfi.cóm.au www.avfi.com.au 
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GA-517 
ECO- CENTRIC ROUND PORT PLUG VALVE 
DN150 - DN300 WITH GEARBOX OPERATION 

rn 
a 

MATERIAL SPECIFICATIONS & PARTS LIST 

éQvfi 

NO. DESCRIPTION MATERIAL NO. DESCRIPTION MATERIAL 

1 Body Ductile Iron (Welded Nickel Seated) 9 Thrust Bearing 316 Stainless Steel 
A536 Grade 65 -45 -12 

2 Plug Ductile Iron (Vulcanized Buna -N Coated) 10 Bushing Teflon (Commercial) 
A536 Grade 65 -45 -12 

3 Cover Ductile Iron (A536 Grade 65- 45 -12) 11 Retaining Ring Steel (Zinc Plated) 

4 Cover Bearing 316 Stainless Steel (Permanently Lubricated) 12 U -Cup Seal Rubber (Bursa -N) 

5 Body Bearing 316 Stainless Steel (Permanently Lubricated) 13 Key Steel (Carbon) 

6 Cover 0 -Ring Rubber (Buna -N) 14 Gear Actuator Cast Iron (A -126 Class B ) 

7 Cover Bolts Steel (Zinc Plated) 15 Gear Actuator Bolts Steel (Zinc Plated) 

8 Grit Excluder 0 -Ring Rubber (Buna -N) 

SECTION A - A 

DIMENSIONS (MM) 

SEAT POSITION ORDERING OPTIONS 

Position A (Standard) 

Seat End 

Position B 

Position C 

DN150 - DN300 WITH GEARBOX OPERATION 

DN FxF b H h1 11 (sq) OD 001 002 n -0d1 No. of tapped holes/ 
flg. & the size 

Weight 
(Kg) 

150 267 23 486 314 240 280 235 150 8-18 (2)-M16 68 
- - 

200 292 23 657 419 280 335 292 200 8-18 (4)-M16 135 

250 330 24 717 451 280 405 356 250 8-22 (4)-M20 175 

300 356 30 770 489 280 455 406 300 12-22 (6)-M20 221 

I . . 1111 1 . . 11 . .- - 

Desgns, materials and specifications shown are subject to change 
without notice due to our continuing program of product development 
October 2010 GA-St ' vi 
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 cxvfi 

MATERIAL SPECIFICATIONS & PARTS LIST 

NO. DESCRIPTION MATERIAL 

1 Body Ductile Iron (Welded Nickel Seated) 
A536 Grade 65 -45 -12 

2 Plug Ductile Iron (Vulcanized Buna -N Coated) 
A536 Grade 65 -45 -12 

3 Cover Ductile Iron (A536 Grade 65- 45 -12) 

4 Stern Ductile Iron (A536 Grade 65- 45 -12) 

5 Stern Screws 303 Stainless Steel 

6 Stern Pin 303 Stainless Steel 

7 Retaining Ring Steel (Zinc Plated) 

8 Thrust Race 316 Stainless Steel 

9 U -Cup Seal Rubber (Buna -N) 

E®0-CENTRIC 
DN350 DN600 

ROUND 
V*MO 

PORT PLUG 
GEARBOX 

VALVE 
OPERA! o 

DIMENSIONS (MM) 

NO. DESCRIPTION MATERIAL 

10 Bearing 316 Stainless Steel . 

(Permanently Lubricated) 

12 Stern O -Ring Rubber (Buna -N) 

13 Cover O -Ring Rubber (Buna -N) 

14 Grit Excluder/ Thrust Bearing Teflon (Comrnercial) 

15 Cover Bolts Steel (Zinc Plated) 

16 Key Steel (Carbon) 

17 Gear Actuator Cast Iron (A -126 Class B) 

18 Gear Actuator Bolts Steel (Zinc Plated) 

SEAT POSITION ORDERING OPTIONS 

Position A (Standard) Position B 

Position C 

DN350 - DN600 WITH GEARBOX OPERATION 

DN FxF b H hl 11 (sq) 0D 0D1 0D2 n -0dl No. of tapped holes/ 
flg. & the size 

Weight 
(Kg) 

350 432 33 783 545 390 525 350 470 12 -26 (4) -M24 371 

375 451 33 884 560 390 550 375 495 12 -26 (4) -M24 457 

450 762 33 884 560 390 640 450 584 12 -26 - 596 

500 914 35 1007 582 450 705 500 641 16 -26 (4) -M24 935 

600 1067 42 1040 582 480 825 600 756 16 -30 - 1024 

Designs, materials and specifications shown are subject to change 
without notice due to our continuing program of product development 
October 2010 G.A.517 V1 

OdilGuGa9akt 
8467 0000 

enterprise 
8467 0099 

bundoora victoria 
avfi@avfi.com.au 

australia 3083 
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0 
Level Pressure 

m 
Flow 

0 
Temperature Liquid 

Analysis 
Registration Systems Services 

Components 

Operating Instructions 

Proline Promag 50 
PROFIBUS DP /PA 
Electromagnetic flow measuring system 

(Ql3oQO 

BA00055D/06/EN/14.11 
71136625 

Valid as of version 
PROFIBUS DP: V 3.06.XX 
(device software) 
PROFIBUS PA: V 3.06.XX 
(device software) 

Solutions 

Endress +Hauser ¿XJ 
People for Process Automation 
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Promag 50 PROFIBUS DP /PA Safety instructions 

1 Safety instructions 

1.1 Designated use 
The measuring device described in this Operating Manual is to be used only for measuring the flow 
rate of conductive fluids in closed pipes. 

A minimum conductivity of 20 pS /cm is required for measuring demineralized water. Most liquids 
can be measured as of a minimum conductivity of 5 pS /cm. 

Examples: 
Acids, alkalis, 
Drinking water, wastewater, sewage sludge, 
Milk, beer, wine, mineral water, etc. 

Resulting from incorrect use or from use other than that designated the operational safety of the 
measuring devices can be suspended. The manufacturer accepts no liability for damages being 
produced from this. 

1.2 Installation, commissioning and operation 
Please note the following: 

Installation, connection to the electricity supply, commissioning and maintenance of the device 
must be carried out by trained, qualified specialists authorized to perform such work by the 
facility's owner -operator. The specialist must have read and understood this Operating Manual 
and must follow the instructions it contains. 
The device must be operated by persons authorized and trained by the facility's owner- operator. 
Strict compliance with the instructions in the Operating Manual is mandatory. 
With regard to special fluids, including fluids used for cleaning, Endress +Hauser will be happy to 
assist in clarifying the corrosion -resistant properties of wetted materials. 
However, minor changes in temperature, concentration or in the degree of contamination in the 
process may result in variations in corrosion resistance. For this reason, Endress +Hauser does not 
accept any responsibility with regard to the corrosion resistance of wetted materials in a specific 
application. 
The user is responsible for the choice of suitable wetted materials in the process. 
If welding work is performed on the piping system, do not ground the welding appliance through 
the Promag flowmeter. 
The installer must ensure that the measuring system is correctly wired in accordance with the 
wiring diagrams. The transmitter must be grounded apart from when special protective measures 
are taken (e.g. galvanically isolated SELV or PELV power supply) 
Invariably, local regulations governing the opening and repair of electrical devices apply. 

1.3 Operational safety 
Please note the following: 

Measuring systems for use in hazardous environments are accompanied by separate Ex 

documentation, which is an integral part of this Operating Manual. Strict compliance with the 
installation instructions and ratings as stated in this supplementary 
documentation is mandatory. The symbol on the front of this Ex documentation indicates the 
approval and the certification body (e.g. £x Europe, <> USA, 0 Canada). 
The measuring device complies with the general safety requirements in accordance with 
EN 61010 -1, the EMC requirements of IEC /EN 61326 and NAMUR Recommendations NE 21 

and NE 43. 
Depending on the application, the seals of the process connections of the Promag H sensor require 
periodic replacement. 
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Safety instructions Promag 50 PROFIBUS DP /PA 

When hot fluid passes through the measuring tube, the surface temperature of the housing 
increases. In the case of the sensor, in particular, users should expect temperatures that can be 
close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 
measures to prevent burning or scalding. 
The manufacturer reserves the right to modify technical data without prior notice. Your 
Endress +Hauser distributor will supply you with current information and updates to these 
Operating Instructions. 

1.4 Return 
Do not return a measuring device if you are not absolutely certain that all traces of hazardous 
substances have been removed, e.g. substances which have penetrated crevices or diffused 
through plastic. 
Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be 
charged to the owner- operator. 

1.5 Notes on safety conventions and icons 
The devices are designed to meet state -of -the -art safety requirements, have been tested, and left the 
factory in a condition in which they are safe to operate. The devices comply with the applicable 
standards and regulations in accordance with EN 61010 -1 "Safety requirements for electrical 
equipment for measurement, control and laboratory use ". 

The devices can, however, be a source of danger if used incorrectly or for anything other than the 
designated use. Consequently, always pay particular attention to the safety instructions indicated in 
this Operating Manual by the following icons: 

QWarning! 
"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 
or a safety hazard. Comply strictly with the instructions and proceed with care. 

Caution! 
"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 
operation or destruction of the device. Comply strictly with the instructions. 

Note! 
"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 
effect on operation or trigger an unexpected response on the part of the device. 

6 
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Promag 50 PROFIBUS DP /PA Identification 

Endress+Hauser 

2 Identification 

2.1 Device designation 
The flow measuring system consists of the following components: 

Promag 50 transmitter 
Promag D, Promag L, Promag W, Promag P or Promag H sensor 

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote 

version they are installed separately. 

2.1.1 Nameplate of the transmitter 

4 

8 

PROMAG 50 
Order Code: 50P1 H- XXXXXXXXXXXX 
Ser.No.: 12345678901 
TAG No.: ABCDEFGHJKLMNPQRST 

20-55VAC/16-62VDC 
50-60Hz 15VA/W 

EPD /MSU 
ECC 

I 

PROFIBUS PA (Profile 3.0) 

Endress+Hauser ® 
IP67 / NEMA/Type 4X 

-20°C (-4°F) < Tamb <+60°C (+140°F) 

Pat. UK EP 541 878 EP 618 680 
Pat. UK 2 084 740 EP 219 725 EP 521 169 
Pat. US 5,323,156 5,479,007 
Pat. US 4,382.387 4,704,908 5,351,554 

A0005403 

Fig. 1: Nameplate specifications for the "Promag 50" transmitter (example) 

1 Ordering code /serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits. 

2 Power supply, frequency, power consumption 
3 Additional functions and software 
4 Available inputs /outputs 
5 Reserved for information on special products 
6 Observe device documentation 
7 Reserved for certificates, approvals and additional information on device version 

8 Permitted ambient temperature range 
9 Degree of protection 

7 
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Identification Promag 50 PROFIBUS DP /PA 

2.1.2 Nameplate of the sensor 

1 

2 

3 

4 

5 

Endress+Hauser 120 
PROMAG P 

Order Code: 50PXX- XXXXXXXXXXXX 
Ser.No.: 12345678901 RY 2007 
TAG No.: ABCDEFGHJKLMNPORST 

K- factor: 1.0000/0000 0.2% CAL { DN100 DIN /EN PN40 pnom =PS= 40bar ---j TM. -10 °C...150 °C/ +14 °F...300 °F 

Materials: PFA 
Electrodes: 1.4435 /316L EPDIMSÜ, R/B 

6 

IP67 I 

7 1-20°C (-4°F)<Tamb<+60°C (+140°F) NEMA/Type4X 

8 Q-Q 

9 IC E °. 
13 

10 

11 

12 

A0004374 

Fig. 2: Nameplate specifications for the "Promag" sensor (example) 

1 Ordering code /serial number: See the specifications on the order confirmation for the meanings of the individual 
letters and digits. 

2 Calibration factor with zero point 
3 Nominal diameter /pressure rating 
4 Fluid temperature range 
S Materials: lining /measuring electrodes 
6 Reserved for information on special products 
7 Permitted ambient temperature range 
8 Observe device documentation 
9 Reserved for additional information on device version (approvals, certificates) 
10 Calibration tolerance 
11 Additional information (examples): 

EPD /MSÜ with Empty Pipe Detection electrode 
R /B: with reference electrode 

12 Degree of protection 
13 Flow direction 
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Promag 50 PROFIBUS DP /PA Identification 

2.1.3 Nameplate, connections 

7 
8 

See operating manual 
Betriebsanleitung beachten 
Observer manuel d'instruction 

A: active 
P: passive 
NO: normally open contact 
NC: normally closed contact 

Ser.No.: 12345678912 1 2 
N 

+ 

Ñ 

M N 

v 
N 

,r, 
N 

+ 
Ñ 

N 

+ 
Ñ /,C// \ 

/ V 

Ll/L+ 

Supply / 

A Versorgung / N/L- 
Tension d'alimentation PE ® 

PROFIBUS DP (Profile 3.0) 
26= B (RxD/TxD-P) 
27= A (RxD/TxD-N) 

Ex -works / ab -Werk / réglages usine 

I Device SW: XX.XX.XX (WEA) 

ICommunication: PROFIBUS DP \ I Drivers: ID XXXX (HEX) 

I Date: DD MMM YYYY 

Update 1 

319475 -00XX 

Update 2 

10 

A0006112 

Fig. 3: Nameplate specifications for transmitter [example) 

1 Serial number 
2 Possible configuration of current output (not available) 
3 Possible configuration of relay contact (not available) 
4 Terminal assignment, cable for power supply.: 85 to 260 VAC, 20 to 55 VAC, 16 to 62 V DC 

Terminal No. 1: L I for AC, L+ for DC 
Terminal No. 2: N for AC, L- for DC 

5 Signals present at inputs and outputs, possible configuration and terminal assignment-4 n 57 
6 Version of device software currently installed 
7 Installed communication type (incl. language group) 
8 PROF /BUS ID No. 
9 Date of installation 
10 Current updates to data specked in points 6 to 9 
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Identification Promag 50 PROFIBUS DP /PA 

2.2 Certificates and approvals 
The devices are designed to meet state -of -the -art safety requirements in accordance with sound 
engineering practice. They have been tested and left the factory in a condition in which they are 
safe to operate. 

The devices comply with the applicable standards and regulations in accordance with EN 61010 -1 
"Safety requirements for electrical equipment for measurement, control and laboratory use ", the 
EMC requirements of IEC /EN 61326 and Namur Recommendations NE 21, NE 43 and NE 53. 

The measuring system described in this Operating Manual is therefore in conformity with the 
statutory requirements of the EC Directives. Endress +Hauser confirms successful testing of the 
device by affixing to it the CE mark. 

The measuring system meets the EMC requirements of the Australian Communications and Media 
Authority (ACMA) 

The flow measuring system has successfully passed all the test procedures carried out and is certified 
and registered by the PNO ( PROFIBUS User Organization). 

The device thus meets all the requirements of the following specifications: 
Certified to PROFIBUS Specification, Profile Version 3.0 
Device certification number: available on request 
The device can also be operated with certified devices of other manufacturers (interoperability) 

2.3 Registered trademarks 
KALREZ® and VITON® 
Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA 

TRI -CLAMP® 
Registered trademark of Ladish & Co., Inc., Kenosha, USA 

PROFIBUS® 
Registered trademark of the PROFIBUS User Organization, Karlsruhe, Germany 

HistoROMTM, S -DATO, FieldCare ®, Fieldcheck ®, Applicator® 
Registered or registration -pending trademarks of Endress +Hauser Flowtec AG, Reinach, CH 
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Promag 50 PROFIBUS DP /PA Installation 

3 Installation 

3.1 Incoming acceptance, transport and storage 

3.1.1 Incoming acceptance 
On receipt of the goods, check the following: 

Check the packaging and the contents for damage. 
Check the shipment, make sure nothing is missing and that the scope of supply matches your 
order. 

3.1.2 Transport 
The following instructions apply to unpacking and to transporting the device to its final location: 

Transport the devices in the containers in which they are delivered. 
Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings. 

Special notes on flanged devices 

Caution! 
The wooden covers mounted on the flanges from the factory protect the linings on the flanges 
during storage and transportation. In case of Promag L they are additionally used to hold the lap 

joint flanges in place. Do not remove these covers until immediately before the device in the 
pipe. 
Do not lift flanged devices by the transmitter housing, or the connection housing in the case of 

the remote version. 

Transporting flanged devices DI 300 ( <_ 12' J 

Use webbing slings slung round the two process connections. Do not use chains, as they could 
damage the housing. 

Warning! 
Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device 
might be higher than the points around which the slings are slung. 
At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip. 

0004204 

Fig. 4: Transporting sensors with DN< 300 (< 12") 
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Installation Promag 50 PROFIBUS DP /PA 

6 

Transporting flangeddevices DN > 300 (> 12' ) 

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 
sensor in the piping. 

Caution! 
Do not attempt to lift the sensor with the tines of a fork -lift truck beneath the metal casing. This 
would buckle the casing and damage the internal magnetic coils. 

% / / / / / / / / / / / / / / / / / / / / / //, / / / / / / / / / / / / / / / / / / / / / / //, 
+0004205 

Fig. 5: Transporting sensors with DN > 300 (> 12") 

3.1.3 Storage 

Please note the following: 
Pack the measuring device in such a way as to protect it reliably against impact for storage 
(and transportation). The original packaging provides optimum protection. 
The storage temperature corresponds to the operating temperature range of the measuring 
transmitter and the appropriate measuring sensors -f I 120. 
Do not remove the protective plates or caps on the process connections until you are ready to 
install the device. This is particularly important in the case of sensors with PTFE linings. 
The measuring device must be protected against direct sunlight during storage in order to avoid 
unacceptably high surface temperatures. 
Choose a storage location where moisture does not collect in the measuring device. This will help 
prevent fungus and bacteria infestation which can damage the liner. 
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Promag 50 PROFIBUS DP /PA Installation 

3.2 Installation conditions 

3.2.1 Dimensions 
The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 
Information" for the device in question. This document can be downloaded as a PDF file from 
www.endress.com. A list of the "Technical Information" documents available is provided in the 
"Documentation" section on -> n 139. 

3.2.2 Mounting location 
Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 
errors. 
Avoid the following locations: 

Highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe outlet in a vertical pipeline. 

Fig. 6: Mounting location 

Installation of pumps 

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and 
the consequent risk of damage to the lining of the measuring tube. Information on the lining's 
resistance to partial vacuum can be found on -> i 124. 

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or 
peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be 

found on CZ 121. 

A0003203 

Fig. 7: Installation of pumps 

Endress+Hauser 13 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 47 of 564



Installation Promag 50 PROFIBUS DP /PA 

Partially filled pipes 

Partially filled pipes with gradients necessitate a drain -type configuration. 
The Empty Pipe Detection function (EPD C'i 94) offers additional protection by detecting empty 
or partially filled pipes. 

Caution! 
Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable 
to install a cleaning valve. 

A0008155 

Fig. 8: Installation in a partially filled pipe 

Down pipes 

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h >_ 5 m 
(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 
of the measuring tube. 
This measure also prevents the system losing prime, which could cause air pockets. Information on 
the lining's resistance to partial vacuum can be found on -* 'EA 124. 

A000815] 

Fig. 9: Measures for installation in a down pipe 

I Vent valve 

2 Pipe siphon 
h Length of down pipe 
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Promag 50 PROFIBUS DP /PA Installation 

3.2.3 Orientation 
An optimum orientation position helps avoid gas and air accumulations and deposits in the 
measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to 

ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying 
process pressure: 

Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically 
conductive deposits (-> "Description of Device Functions" manual). 
Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the 
case of degassing fluids (-> I.!' 94) 
Exchangeable Measuring Electrodes for abrasive fluids (-3 ) 114) 

Vertical orientation 

This is the ideal orientation for self- emptying piping systems and for use in conjunction with Empty 
Pipe Detection. r 

J 
A0009150 

Fig 10: Vertical orientation 

Horizontal orientation 

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 
measuring electrodes by entrained air bubbles. 

Caution! 
Empty Pipe Detection functions correctly only when the measuring device is installed horizontally 
and the transmitter housing is facing upward (-* fI 10). Otherwise there is no guarantee that 
Empty Pipe Detection will respond if the measuring tube is only partially filled or empty. 

A000120J 

Fig. 11: Horizontal orientation 

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1 /12" to 1/2")) 

2 Measuring electrodes for signal detection 
3 Reference electrode for the potential equalization (not with Promag D and H) 
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Installation Promag 50 PROFIBUS DP /PA 

Inlet and outlet run 

If possible, install the sensor upstream from fittings such as valves, T- pieces, elbows, etc. The 
following inlet and outlet runs must be observed in order to meet accuracy specifications: 

Inlet run: >_ 5 x DN 
Outlet run: >_ 2 x DN 

?5xDN >_2xDN 

A0003210 

Fig. 12: Inlet and outlet runs 

3.2.4 Vibrations 
Secure the piping and the sensor if vibration is severe. 

Caution! 
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 
Information on resistance to vibration and shock can be found on -+ L i 121. 

A0003208 

Fig. 13: Measures to prevent vibration of the device (L > 10 m (32.8 ft)) 
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Promag 50 PROFIBUS DP /PA Installation 

Endress+Hauser 

3.2.5 Foundations, supports 
If the nominal diameter is DN ? 350, mount the sensor on a foundation of adequate load -bearing 
strength. 

Caution! 
Risk of damage. 
Do not support the weight of the sensor on the metal casing: the casing would buckle and damage 
the internal magnetic coils. 

A0003200 

Fig. 14: Correct support for large nominal diameters (DN >_ 350) 

3.2.6 Adapters 
Suitable adapters to DIN EN 545 (double -flange reducers) can be used to install the sensor in larger - 
diameter pipes. 
The resultant increase in the rate of flow improves measuring accuracy with very slow- moving 
fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 
expanders. 

Note! 
The nomogram only applies to liquids of viscosity similar to water. 

1. Calculate the ratio of the diameters d /D. 

2. From the nomogram read off the pressure loss as a function of flow velocity ( downstream from 
the reduction) and the d/D ratio. 

[mbar] 100 

10 

d/D 05 06 07 08 09 

Fig. 15: Pressure loss due to adapters 
A0011G0] 
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Installation Promag 50 PROFIBUS DP /PA 

3.2.7 Nominal diameter and flow rate 
The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 
optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s) 

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid: 
v < 2 m/s (v < 6.5 ft /s): for abrasive fluids 
v > 2 m/s (v > 6.5 ft /s): for fluids producing buildup 

Note! 
Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor 
(-> g" 17). 

Recommended flow (SI units) 

Nominal diameter 

[mm] 

Promag D l Promag L Promag W I Promag P I Promag H 

Min./max. full scale value (v 0.3 or 10 m/s) in [dm3/min] 

2 - - - - 0.06 to 1.8 

4 - - - - 0.25to7 

8 - - - - I to 30 

15 - - - 4 to 100 4 to 100 

25 9 to 300 - 9 to 300 9 to 300 9 to 300 

32 - - 15 to 500 15 to 500 - 
40 25 to 700 - 25 to 700 25 to 700 25 to 700 

50 35 to 1100 35 to 1100 35 to 1100 35 to 1100 35 to 1100 

65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000 

80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000 

100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700 

125 - 220 to 7500 220 to 7500 220 to 7500 - 
[mm] Min./max. full scale value (v 0.3 or 10 m/s) in [m3/h] 

150 - 20 to 600 20 to 600 20 to 600 - 
200 - 35 to 1100 35 to 1100 35 to 1100 - 
250 - 55 to 1700 55 to 1700 55 to 1700 - 
300 - 80 to 2400 80 to 2400 80 to 2400 - 
350 - - 110 to 3300 110 to 3300 - 
375 - - 140 to 4200 - - 
400 - - 140 to 4200 140 to 4200 - 
450 - - 180 to 5400 180 to 5400 - 
500 - - 220 to 6600 220 to 6600 - 
600 - - 310 to 9600 310 to 9600 - 
700 - - 420 to 13500 - - 
800 - - 550 to 18000 - - 
900 - - 690 to 22500 - - 
1000 - - 850 to 28000 - - 
1200 - - 1250 to 40000 - - 
1400 - - 1700 to 55000 - - 
1600 - - 2200 to 70000 - - 

1800 - - 2800 to 90000 - - 
2000 - - 3400 to 110000 - - 
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Endress+Hauser 

Recommended flow (US units) 

Nominal diameter 

[inch] 

Promag D Promag L Promag W Promag P Promag H 

Min./max. full scale value (v al 0.3 or 10 m/s) in [gal/min] 

I '/12" - - - - 0.015 to 0.5 

5/32" - - - - 0.07 to 2 

5/16" - - - - 0.25 to 8 

1/2" - - - 1.0to27 1.0 to 27 

1" 2.5 to 80 - 2.5 to 80 2.5 to 80 2.5 to 80 

I 1/4" - - 4 to 130 4 to 130 - 
I 1/2" 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190 

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300 

2'/2" 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500 

3" 24 to 800 24 to 800 24 to 800 24 to 800 24 to 800 

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250 

5" - 60 to 1950 60 to 1950 60 to 1950 - 
6" - 90 to 2650 90 to 2650 90 to 2650 - 
8" - 155 to 4850 155 to 4850 155 to 4850 - 
10" - 250 to 7500 250 to 7500 250 to 7500 - 
12" - 350 to 10600 350 to 10600 350 to 10600 - 
14" - - 500 to 15000 500 to 15000 - 

15" - - 600 to 19000 - - 
16" - - 600 to 19000 600 to 19000 - 
18" - - 800 to 24000 800 to 24000 - 

20" - - 1000 to 30000 1000 to 30000 - 
24" - - 1400 to 44000 1400 to 44000 - 
28" - - 1900 to 60000 - - 
30" - - 2150 to 67000 - - 
32" - - 2450 to 80000 - - 
36" - - 3100 to 100000 - - 
40" - - 3800 to 125000 - - 
42" - - 4200 to 135000 - - 
48" - - 5500 to 175000 - - 

[inch) Min./max. full scale value (v m 0.3 or 10 m/s) in [Mgal/d] 

54" - - 9 to 300 - - 

60" - - 12 to 380 - - 
66" - - 14 to 500 - - 

72" - - 16 to 570 - - 
78" - - 18 to 650 - - 

19 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 53 of 564



Installation Promag 50 PROFIBUS DP /PA 

3.2.8 Length of connecting cable 
In order to ensure measuring accuracy, comply with the following instructions when installing the 
remote version: 

Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal 
especially in the case of low fluid conductivities. 

Route the cable well clear of electrical machines and switching elements. 

Ensure potential equalization between sensor and transmitter, if necessary. 

The permitted connecting cable length Lmax is determined by the fluid conductivity (-> 10.116). 
A minimum conductivity of 20 pS/cm is required for measuring demineralized water. Most 
liquids can be measured as of a minimum conductivity of 5 uS /cm. 

The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection 
(EPD -+ n 94) is switched on. 

A0010]]4 

Fig. 16: Permissible cable length for the remote version 

Area shaded gray = permitted range 
Lmax = connecting cable length in lml 
Fluid conductivity in 1pS /cml 
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Promag 50 PROFIBUS DP /PA Installation 

3.3 Installation instructions 

3.3.1 Installing the Promag D sensor 
The sensor is installed between the pipe flanges with a mounting kit. The device is centered using 
recesses on the sensor (-* 22). 

Note! 
A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately 
(-a C) 97). Centering sleeves are provided with the device if they are required for the installation. 

Caution! 
When installing the transmitter in the pipe, observe the necessary torques (-* t 23). 

Fig. 17: Mounting the sensor 

/ Nut 
2 Washer 
3 Mounting bolt 
4 Centering sleeve 
S Seal 

Seals 

When installing the sensor, make sure that the seals used do not project into the pipe cross -section. 

Caution! 
Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short -circuit the 
measuring signal. 

Note! 
Use seals with a hardness rating of 70° Shore. 
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Installation Promag 50 PROFIBUS DP/PA 

Arrangement of the mounting bolts and centering sleeves 

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the 
use of the centering sleeves supplied depend on the nominal diameter, the flange standard und the 
pitch circle diameter. 

EN (DIN) 

Process connection 

ANSI JIS 

DN 25 to 40 
(DN 1" to I 1/2") 

_1 , o o i 
° 

1 

- o- - 
0 o ' o 

A0010806 A0010824 A0010800 

DN 50 
(DN 2") 

O 
* 

C, , , 
- 

v 

' , , ' ' *, @ 

80010807 A0010825 80010825 

DN 65 

' , 

0 
2 2 

3 

3 3 
A0012170 A0012171 

DN 80 
(DN 3") ' ' 

o o o ' o o 
1 , 1 , , 

o- - - o --- 

o o , o o o o 
' 181 o 

, 

80010808 80810827 A0010826 

DN 100 

(DN 4") e , e , / 

,Je I d , I 

_I. _I I 

I I 

j 

'' 6 
j 

080121011 

._ 
I 

.4 , 

, 

A0012166 

/ 
I 

A0012100 

1 = Mounting bolts with centering sleeves 
2 = EN (DIN) flanges: 4-hole -> with centering sleeves 
3 = EN (DIN) flanges: 8-hole -4 without centering sleeves 
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Screw tightening torques (Promag D) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is 

used. 

Tightening torques, mounting bolts and centering sleeves for EN (DIN) PN 16 

Nominal 
diameter 

[mm] 

Mounting bolts 

[mm] 

Centering sleeve 
length 

[mm] 

Tightening torque 
with a process 

smooth seal face 

[Nm] 
flange with a 

raised face 

25 4 x M12 x 145 54 19 19 

40 4 x MI6 x 170 68 33 33 

50 4 x MI6 x 185 82 41 41 

651) 4x MI6 x200 92 44 44 

652) 8x MI6 x200 -3) 29 29 

80 8 x M16 x 225 116 36 36 

100 8 x MI6 x 260 147 40 40 

I) EN (DIN) flanges: 4 -hole with centering sleeves 
2) EN (DIN) flanges: 8 -hole without centering sleeves 
3) A centering sleeve is not required. The device is centered directly via the sensor housing. 

Tightening torques, mounting bolts and centering sleeves forJlS 10 K 

Nominal 
diameter 

[mm] 

Mounting bolts 

[mm] 

Centering sleeve 
length 

[mm] 

Tightening torque 
with a process 

smooth seal face 

[Nm] 
flange with a 

raised face 

25 4 x Ml6 x 170 54 24 24 

40 4 x Ml6 x 170 68 32 25 

50 4 x Ml6 x 185 - * 38 30 

65 4x MI6 x200 -* 42 42 

80 8 x M 16 x 225 - * 36 28 

100 8 x M16 x 260 - * 39 37 

* A centering sleeve is not required. The device is centered directly via the sensor housing. 

Tightening torques, mounting bolts and centering sleeves for ANSI Class 150 

Nominal 
diameter 

[inch] 

Mounting bolts 

[inch] 

Centering sleeve 
length 
[Inch] 

Tightening torque 
with a process 

smooth seal face 

[Ibf ft] 
flange with a 

raised face 

1" 4 x UNC 1/2" x 5.70" - * 14 7 

1 h" 4 x UNC 1/2" x 6.50" - * 21 14 

2" 4 x UNC 5/8" x 7.50" - * 30 27 

3" 4 x UNC 5/8" x 9.25" -* 31 31 

4" 8 x UNC 5/8" x 10,4" 5,79 28 28 

* A centering sleeve is not required. The device is centered directly via the sensor housing. 
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Installation Promag 50 PROFIBUS DP /PA 

3.3.2 Installing the Promag L sensor 
Caution! 

The protective covers mounted on the two sensor flanges (DN 50 to 300) are used to hold the lap 
joint flanges in place and to protect the PTFE liner during transportation. Consequently, do not 
remove these covers until immediately before the sensor is installed in the pipe. 
The covers must remain in place while the device is in storage. 
Make sure that the lining is not damaged or removed from the flanges. 

CkA 
Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on --p ) 25 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 
To comply with the device specification, a concentrical installation in the measuring section is 

required 

30004200 

Fig. 18: Installing the Promag L sensor 

Seals 

Comply with the following instructions when installing seals: 
Hard rubber lining -* additional seals are always necessary. 
Polyurethane lining -* no seals are required. 
PTFE lining -4 no seals are required. 
For DIN flanges, use only seals according to EN 1514 -1. 
Make sure that the seals do not protrude into the piping cross -section. 

Caution! 
Risk of short circuit! 
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 
layer could form on the inside of the measuring tube and short -circuit the measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
(-> CI 97). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on C) 59. 
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Screw tightening torques (Promag L) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Promag L tightening torques for EN (DIN) 

Nominal diameter 

[mm] 

EN (DIN) 

Pressure rating 
[bar] 

Threaded 
fasteners 

Max. 

Hard rubber 
[Nm] 

tightening torque 
Polyurethane 

[Nm] 

PTFE 

[Nm] 

50 PN10/16 4xM16 - 15 40 

65* PN 10/16 8 x M 16 - 10 22 

80 PN 10/16 8 x M 16 - 15 30 

100 PN 10/16 8 x M 16 - 20 42 

125 PN 10/16 8 x M 16 - 30 55 

150 PN 10/16 8 x M 20 - 50 90 

200 PN 10 8 x M 20 - 65 130 

250 PN 10 12 x M 20 - 50 90 

300 PN 10 12 x M 20 - 55 100 

350 PN 6 12 x M 20 111 120 - 

350 PN 10 16 x M20 112 118 - 

400 PN 6 16 x M 20 90 98 - 

400 PN 10 16 x M 24 151 167 - 

450 PN 6 16 x M 20 112 126 - 

450 PN 10 20 x M 24 153 133 - 

500 PN 6 20 x M 20 119 123 - 

500 PN 10 20 x M 24 155 171 - 

600 PN 6 20 x M 24 139 147 - 

600 PN 10 20 x M 27 206 219 - 

700 PN 6 24 x M 24 148 139 - 

700 PN 10 24 x M 27 246 246 - 

800 PN 6 24 x M 27 206 182 - 

800 PN 10 24 x M 30 331 316 - 

900 PN 6 24 x M 27 230 637 - 

900 PN 10 28 x M 30 316 307 - 

1000 PN 6 28 x M 27 218 208 - 

1000 PN 10 28 x M 33 402 405 - 

1200 PN 6 32 x M 30 319 299 - 

1200 PN 10 32 x M 36 564 568 - 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Promag L tightening torques for ANSI 

Nominal 
diameter 

[mm] [inch] 

ANSI 

Pressure rating 
[Ibs] 

Threaded 
fasteners 

Hard rubber 
[Nm] 

Max. 

[Ibf ft] 

tightening 

Polyurethane 
[Nm] 

torque 

[Ibf ft] 

PTFE 

[Nm] [ibf ft] 

50 2" Class 150 4 x 5/8" - - 15 11 40 29 

80 3" Class 150 4 x 5/8" - - 25 18 65 48 

100 4" Class 150 8 x 5/8" - - 20 15 44 32 

150 6" Class 150 8 x W - - 45 33 90 66 

200 8" Class 150 8 x 3 /a" - - 65 48 125 92 

250 10" Class 150 12 x 7/8" - - 55 41 100 74 

300 12" Class 150 12 x 7/8" - - 68 56 115 85 

350 14" Class 150 12 x 1" 135 100 158 117 - - 
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Nominal 
diameter 

[mm] [inch] 

ANSI 

Pressure rating 
fibs] 

Threaded 
fasteners 

Hard rubber 
[Nm] 

Max. 

[lbf ft] 

tightening 

Polyurethane 
[Nm] 

torque 

[lbf ft] 

PTFE 

[NmI 11M ft] 

400 16" Class 150 16 x I" 128 94 150 111 - - 

450 18" Class 150 16 x I 1/8" 204 150 234 173 - - 

500 20" Class 150 20 x 11/8" 183 135 217 160 - - 

600 24" Class 150 20 x 1 ' /4" 268 198 307 226 - - 

Promag L tightening torques for AWWA 

Nominal 
diameter 

[mm] [inch] 

AWWA 

Pressure rating 

Threaded 
fasteners 

Hartgummi 

[Nm] 

Max. 

[lbf ft] 

tightening 

Polyurethane 
[Nm] 

torque 

[lbf ft] 

PTFE 

[Nm] [lbf ft] 

700 28" Class D 28 x 1 'A" 247 182 292 215 - - 

750 30" Class D 28 x 1 '/4" 287 212 302 223 - - 

800 32" Class D 28 x 1 'h" 394 291 422 311 - - 

900 36" Class D 32 x 1 '/" 419 309 430 317 - - 

1000 40" Class D 36 x 1 'h" 420 310 477 352 - - 

1050 42" Class D 36 x 1 '/z" 528 389 518 382 - - 

1200 48" Class D 44 x 1 '/z" 552 407 531 392 - - 

Promag L tightening torques for AS 2129 

Nominal 
diameter 

[mm] 

AS 2129 

Pressure rating 

Threaded 
fasteners 

Max. 

Hard rubber 
[Nm] 

tightening torque 

Polyurethane 
[Nm] 

PIPE 
[Nm]. 

350 Table E 12 x M 24 203 - - 

400 Table E 12 x M 24 226 - - 

450 Table E 16 x M 24 226 - - 

500 Table E 16 x M 24 271 - - 

600 Table E 16 x M 30 439 - - 

700 Table E 20 x M 30 355 - - 

750 Table E 20 x M 30 559 - - 

800 Table E 20 x M 30 631 - - 

900 Table E 24 x M 30 627 - - 

1000 Table E 24 x M 30 634 - - 

1200 Table E 32 x M 30 727 - - 

Promag L tightening torques for AS 4087 

Nominal 
diameter 

[mm) 

AS 4087 

Pressure rating 

Threaded 
fasteners 

Max. 

Hard rubber 
[Nm] 

tightening torque 

Polyurethane 
[Nm] 

PTFE 

[NmI 

350 PN 16 12 x M 24 203 - - 

375 PN 16 12 x M 24 137 - - 

400 PN 16 12 x M 24 226 - - 

450 PN 16 12 x M 24 301 - - 

500 PN 16 16 x M 24 271 - - 

600 PN 16 16 x M 27 393 - - 

700 PN 16 20 x M 27 330 - - 

750 PN 16 20 x M 30 529 - - 

800 PN 16 20 x M 33 631 - - 

900 PN 16 24 x M 33 627 - - 

1000 PN 16 24 x M 33 595 - - 

1200 PN 16 32 x M 33 703 - - 
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3.3.3 Installing the Promag W sensor 
Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on Cl 27 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 

Fig. 19: Installing the Promag W sensor 

Seals 

Comply with the following instructions when installing seals: 
Hard rubber lining additional seals are always necessary. 
Polyurethane lining -* no seals are required. 
For DIN flanges, use only seals according to EN 1514 -1. 
Make sure that the seals do not protrude into the piping cross -section. 

Caution! 
Risk of short circuit! 
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 
layer could form on the inside of the measuring tube and short -circuit the measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
(-> G 97). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on -* V 59 

Screw tightening torques (Promag W) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 
Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 
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Tightening torques for: 
EN (DIN) -* G 28 
JIS-> al 30 
ANSI G 29 
AWWA -+ I 30 
AS2129 -> E 31 

AS4087-> rg31 

Promag W tightening torques for EN (DIN) 

Nominal diameter 
[mm[ 

EN (DIN) 

Pressure rating [bar] 
Threaded 
fasteners 

Max. tightening 
Hard rubber 

torque [Nm] 

Polyurethane 
25 PN40 4xM12 - 15 

32 PN 40 4 x M 16 - 24 

40 PN40 4xMI6 - 31 

50 PN 40 4 x M 16 48 40 

65* PN 16 8 x M 16 32 27 

65 PN 40 8 x M 16 32 27 

80 PN 16 8 x M 16 40 34 

80 PN 40 8 x M 16 40 34 

100 PN 16 8 x M 16 43 36 

100 PN 40 8 x M 20 59 50 

125 PN 16 8 x M 16 56 48 

125 PN 40 8 x M 24 83 71 

150 PN 16 8 x M20 74 63 

I50 PN 40 8 x M24 104 88 

200 PN 10 8 x M 20 106 91 

200 PN 16 12 x M 20 70 61 

200 PN 25 12 x M24 104 92 

250 PN 10 12 x M20 82 71 

250 PN 16 12 x M24 98 85 

250 PN 25 12 x M27 150 134 

300 PN 10 12 x M20 94 81 

300 PN 16 12 x M 24 134 118 

300 PN 25 16 x M 27 153 138 

350 PN 6 12 x M 20 111 120 

350 PN 10 16 x M 20 112 118 

350 PN 16 16 x M 24 152 165 

350 PN 25 16 x M 30 227 252 

400 PN 6 16 x M20 90 98 

400 PN 10 16 x M24 151 167 

400 PN 16 16 x M27 193 215 

400 PN 25 16 x M 33 289 326 

450 PN 6 16 x M20 112 126 

450 PN 10 20 x M24 153 133 

450 PN 16 20 x M27 198 196 

450 PN 25 20 x M 33 256 253 

500 PN 6 20 x M20 119 123 

500 PN 10 20 x M 24 155 171 

500 PN 16 20 x M 30 275 300 

500 PN 25 20 x M 33 317 360 

600 PN 6 20 x M 24 139 147 

600 PN 10 20 x M 27 206 219 

600 * PN 16 20 x M 33 415 443 

600 PN 25 20 x M 36 431 516 

700 PN 6 24 x M 24 148 139 

700 PN 10 24 x M 27 246 246 

700 PN 16 24 x M 33 278 318 
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Endress+Hauser 

Nominal diameter 
[mm] 

EN (DIN) 

Pressure rating [bar] 
Threaded 
fasteners 

Max. tightening 

Hard rubber 

torque [Nm] 

Polyurethane 

700 PN 25 24 x M 39 449 507 

800 PN 6 24 x M 27 206 182 

800 PN 10 24 x M 30 331 316 

800 PN 16 24 x M 36 369 385 

800 PN 25 24 x M 45 664 721 

900 PN 6 24 x M 27 230 637 

900 PN 10 28 x M 30 316 307 

900 PN 16 28 x M 36 353 398 

900 PN 25 28 x M 45 690 716 

1000 PN 6 28 x M 27 218 208 

1000 PN 10 28 x M 33 402 405 

1000 PN 16 28 x M 39 502 518 

1000 PN 25 28 x M 52 970 971 

1200 PN 6 32 x M 30 319 299 

1200 PN 10 32 x M 36 564 568 

1200 PN 16 32 x M 45 701 753 

1400 PN 6 36 x M 33 430 398 

1400 PN 10 36 x M 39 654 618 

1400 PN 16 36 x M 45 729 762 

1600 PN 6 40 x M 33 440 417 

1600 PN 10 40 x M 45 946 893 

1600 PN 16 40 x M 52 1007 1100 

1800 PN 6 44 x M 36 547 521 

1800 PN 10 44 x M 45 961 895 

1800 PN 16 44 x M 52 1108 1003 

2000 PN 6 48 x M 39 629 605 

2000 PN 10 48 x M 45 1047 1092 

2000 PN 16 48 x M 56 1324 1261 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Promag W tightening torques for ANSI 

Nominal 
diameter 

]mm] [inch] 

ANSI 

Pressure rating 
[Ibs] 

Threaded 
fasteners 

Hard 

[Nm] 

Max. tightening 

rubber 
phi ft] 

torque 

Polyurethane 

[Nm] [lbf ft] 

25 1" Class 150 4 x 1/z" - - 7 5 

25 1" Class 300 4 x 5/8" - - 8 6 

40 1 1/2" Class 150 4 x 'h" - - 10 7 

40 1 1/2" Class 300 4 x 3/4" - - 15 11 

50 2" Class 150 4 x 5/8" 35 26 22 16 

50 2" Class 300 8 x 5/8" 18 13 11 8 

80 3" Class 150 4 x 5/8" 60 44 43 32 

80 3" Class 300 8 x 3/4" 38 28 26 19 

100 4" Class 150 8 x 5/8" 42 31 31 23 

100 4" Class 300 8 x 3/4" 58 43 40 30 

150 6" Class 150 8 x 3/4" 79 58 59 44 

150 6" Class 300 12 x 3/4" 70 52 51 38 

200 8" Class 150 8 x 3 /4" 107 79 80 59 

250 10" Class 150 12 x 7/8" 101 74 75 55 

300 12" Class 150 12 x 7/8" 133 98 103 76 

350 14" Class 150 12 x 1" 135 100 158 117 

400 16" Class 150 16 x 1" 128 94 150 111 

450 18" Class 150 16 x 1 1/8" 204 150 234 173 

500 20" Class 150 20 x 1 1/8" 183 135 217 160 

600 24" Class 150 20 x I 1/4" 268 198 307 226 
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Promag W tightening torques forlIS 

Nominal diameter 
[mm] 

JIS 

Pressure rating 

Threaded 
fasteners 

Max. tightening 
Hard rubber 

torque [Nm] 

Polyurethane 
25 10K 4 x M 16 - 19 

25 20K 4 x M 16 - 19 

32 IOK 4 x M 16 - 22 

32 20K 4 x M 16 - 22 

40 10K 4 x M 16 - 24 

40 20K 4 x M 16 - 24 

50 IOK 4 x M 16 40 33 

50 20K 8 x M 16 20 17 

65 10K 4 x M 16 55 45 

65 20K 8 x M 16 28 23 

80 10K 8 x M 16 29 23 

80 20K 8 x M 20 42 35 

100 10K 8 x M 16 35 29 

100 20K 8 x M 20 56 48 

125 IOK 8 x M 20 60 51 

125 20K 8 x M 22 91 79 

150 10K 8 x M 20 75 63 

150 20K 12 x M22 81 72 

200 10K 12 x M 20 61 52 

200 20K 12 x M 22 91 80 

250 IOK 12 x M 22 100 87 

250 20K 12 x M 24 159 144 

300 10K 16 x M22 74 63 

300 20K 16 x M24 138 124 

Promag W tightening torques for AWWA 

Nominal 

[mm] 

diameter 

[inch] 

AWWA 

Pressure 
rating 

Threaded 
fasteners 

Hard 

[Nm] 

Max. tightening 

rubber 
[lbf ft] 

torque 

Polyurethane 

[Nm] [lbf ft] 

700 28" Class D 28 x 1 ' /a" 247 182 292 215 

750 30" Class D 28 x 1 ' /a" 287 212 302 223 

800 32" Class D 28 x 1 1/2" 394 291 422 311 

900 36" Class D 32 x 11" 419 309 430 317 

1000 40" Class D 36 x I i/2" 420 310 477 352 

1050 42" Class D 36 x 1 Ih" 528 389 518 382 

1200 48" Class D 44 x 1 'h" 552 407 531 392 

1350 54" Class D 44 x 1 3/4" 730 538 633 467 

1500 60" Class D 52 x 1 3/4" 758 559 832 614 

1650 66" Class D 52 x 1 3/4" 946 698 955 704 

1800 72" Class D 60 x 1 3/4" 975 719 1087 802 

2000 78" Class D 64 x 2" 853 629 786 580 
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Endress+Hauser 

Promag W tightening torques for AS 2129 

Nominal diameter 
[mm] 

AS 2129 
Pressure rating 

Threaded 
fasteners 

Max. tightening torque [Nm] 
Hard rubber 

50 Table E 4 x M 16 32 

80 Table E 4 x M 16 49 

100 Table E 8 x M 16 38 

150 Table E 8 x M 20 64 

200 Table E 8 x M 20 96 

250 Table E 12 x M 20 98 

300 Table E 12 x M 24 123 

350 Table E 12 x M 24 203 

400 Table E 12 x M 24 226 

450 Table E 16 x M 24 226 

500 Table E 16 x M24 271 

600 Table E 16 x M 30 439 

700 Table E 20 x M 30 355 

750 Table E 20 x M 30 559 

800 Table E 20 x M 30 631 

900 Table E 24 x M 30 627 

1000 Table E 24 x M 30 634 

1200 Table E 32 x M 30 727 

Promag W tightening torques for AS 4087 

Nominal diameter 
[mm] 

AS 4087 
Pressure rating 

Threaded 
fasteners 

Max. tightening torque [Nm] 
Hard rubber 

50 PNI6 4xM16 32 

80 PN16 4xM16 49 

l00 PN16 4xM16 76 

150 PN 16 8 x M 20 52 

200 PN 16 8 x M 20 77 

250 PN 16 8 x M 20 147 

300 PN 16 12 x M 24 103 

350 PN 16 12 x M 24 203 

375 PN 16 12 x M 24 137 

400 PN 16 12 x M 24 226 

450 PN 16 12 x M 24 301 

500 PN 16 16 x M 24 271 

600 PN 16 16 x M 27 393 

700 PN 16 20 x M 27 330 

750 PN 16 20 x M 30 529 

800 PN 16 20 x M 33 631 

900 PN 16 24 x M 33 627 

1000 PN 16 24 x M 33 595 

1200 PN 16 32 x M 33 703 
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3.3.4 Installing the Promag P sensor 
Caution! 

The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over 
the flanges. Consequently, do not remove these covers until immediately before the sensor is 
installed in the pipe. 
The covers must remain in place while the device is in storage. 
Make sure that the lining is not damaged or removed from the flanges. 

Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the two piping flanges. 
Observe in any case the necessary screw tightening torques on - C i 33 
If grounding disks are used, follow the mounting instructions which will be enclosed with the 
shipment 

a0006296 

Fig. 20: Installing the Promag P sensor 

Seals 

Comply with the following instructions when installing seals: 
PFA or PTFE lining No seals are required! 
For DIN flanges, use only seals according to EN 1514 -1. 
Make sure that the seals do not protrude into the piping cross -section. 

Caution! 
Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 
electrically conductive layer could form on the inside of the measuring tube and short -circuit the 
measuring signal. 

Ground cable 

If necessary, special ground cables for potential equalization can be ordered as an accessory 
(-> f 97). 
Information on potential equalization and detailed mounting instructions for the use of ground 
cables can be found on - E 59 
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Installing the high- temperature version (with PFA lining) 

The high- temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high- temperature version is always used for applications 
in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high- temperature version is obligatory if the fluid temperature exceeds +150 °C. 

Note! 
You will find information on permissible temperature ranges on -* C 121 

Insulation 

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and 

to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 
regulating the insulation of pipes have to be taken into account. 

Caution! 
Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface 
area must remain uncovered. Make sure that the sensor insulation does not extend past the top of 

the two sensor shells. 

Fig. 21: Promag P (high- temperature version): Insulating the pipe 

Tightening torques for threaded fasteners (Promag P) 

Please note the following: 
The tightening torques listed below are for lubricated threads only. 

Always tighten the screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Tightening torques for: 

EN (DIN) -> sg 34 
ANSI -+ C 35 
JIS 35 
AS2129- G36 
AS 4087 -* C 36 
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Promag P tightening torques for EN (DIN) 

Nominal diameter 

[mm] 

EN (DIN) 

Pressure rating [bar] 

Threaded 
fasteners 

Max. tightening 
pTFE 

torque [Nm] 

PFA 

15 PN40 4xM12 11 - 
25 PN 40 4 x M l2 26 20 

32 PN 40 4 x M 16 41 35 

40 PN 40 4 x MI6 52 47 

50 PN 40 4 x MI6 65 59 

65* PN16 8xM16 43 40 

65 PN 40 8 x M 16 43 40 

80 PN16 8xMI6 53 48 

80 PN 40 8 x MI6 53 48 

100 PN16 8xMI6 57 51 

100 PN 40 8 x M20 78 70 

125 PN 16 8 x MI6 75 67 

125 PN 40 8 x M 24 111 99 

150 PN 16 8 x M 20 99 85 

150 PN 40 8 x M 24 136 120 

200 PN 10 8 x M20 141 101 

200 PN 16 12 x M 20 94 67 

200 PN 25 12 x M24 138 105 

250 PN 10 12 x M 20 110 - 
250 PN 16 12 x M24 131 - 
250 PN 25 12 x M 27 200 - 
300 PN 10 12 x M 20 125 - 
300 PN 16 12 x M 24 179 - 
300 PN 25 16 x M27 204 - 
350 PN 10 16 x M20 188 - 
350 PN 16 16 x M24 254 - 
350 PN 25 16 x M30 380 - 
400 PN 10 16 x M 24 260 - 
400 PN 16 16 x M 27 330 - 
400 PN 25 16 x M 33 488 - 
450 PN 10 20 x M 24 235 - 
450 PN 16 20 x M 27 300 - 
450 PN 25 20 x M 33 385 - 
500 PN 10 20 x M 24 265 - 
500 PN 16 20 x M 30 448 - 
500 PN 25 20 x M 33 533 - 
600 PN 10 20 x M 27 345 - 
600 * PN 16 20 x M 33 658 - 
600 PN 25 20 x M 36 731 - 

* Designed acc. to EN 1092-1 (not to DIN 2501) 
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Endress+Hauser 

Promag P tightening torques for ANSI 

Nominal 

[mm] 

diameter 

[inch. inch] 

ANSI 

Pressure rating 
[Ibs] 

Threaded 
fasteners 

PTFE 

[Nm] 

Max. tightening 

[lbf ft] 

torque 

PFA 

[Nm] [lbf ft] 

15 'h" Class 150 4 x'h" 6 4 - - 
15 '/z" Class 300 4 x 'h" 6 4 - - 
25 1" Class l50 4 x'h" 11 8 10 7 

25 l" Class 300 4 x 5/8" 14 10 12 9 

40 1 '/z" Class 150 4 x ' /z" 24 18 21 15 

40 1 'h" Class 300 4 x 3/4" 34 25 31 23 

50 2" Class 150 4 x 5/8" 47 35 44 32 

50 2" Class 300 8 x 5/8" 23 17 22 16 

80 3" Class l50 4 x 5/8" 79 58 67 49 

80 3" Class 300 8 x 3/4" 47 35 42 31 

100 4" Class 150 8 x 5/8" 56 41 50 37 

100 4" Class 300 8 x 3/4" 67 49 59 44 

150 6" Class 150 8 x 3/4" 106 78 86 63 

150 6" Class 300 12 x 3/4" 73 54 67 49 

200 8" Class 150 8 x 3/4" 143 105 109 80 

250 10" Class 150 12 x 7/8" 135 100 - - 
300 12" Class 150 12 x 7/8" 178 131 - - 
350 14" Class 150 12 x 1" 260 192 - - 
400 16" Class 150 16 x 1" 246 181 - - 
450 18" Class 150 16 x 1 1/8" 371 274 - - 
500 20" Class 150 20 x 1 1/8" 341 252 - - 
600 24" Class 150 20 x 1 ' /a" 477 352 - - 

Promag P tightening torques for JIS 

Nominal diameter 

[mm] 

JIS 

Pressure rating Threaded fasteners 

Max. tightening 

PTFE 

torque [Nm] 

PFA 

25 10K 4 x M 16 32 27 

25 20K 4 x M 16 32 27 

32 10K 4 x M 16 38 - 

32 20K 4 x M 16 38 - 
40 10K 4 x M 16 41 37 

40 20K 4 x M 16 41 37 

50 10K 4 x M 16 54 46 

50 20K 8 x M 16 27 23 

65 10K 4 x M 16 74 63 

65 20K 8 x M 16 37 31 

80 10K 8 x M 16 38 32 

80 20K 8 x M 20 57 46 

100 10K 8 x M 16 47 38 

100 20K 8 x M 20 75 58 

125 10K 8 x M 20 80 66 

125 20K 8 x M 22 121 103 

150 10K 8 x M 20 99 81 

150 20K 12 x M 22 108 72 

200 10K 12 x M20 82 54 

200 20K 12 x M 22 121 88 

250 10K 12 x M22 133 - 
250 20K 12 x M24 212 - 
300 10K 16 x M 22 99 - 
300 20K 16 x M 24 183 - 
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Promag P tightening torques for AS 2129 

Nominal diameter 
[mm] 

AS 2129 
Pressure rating 

Threaded 
fasteners 

Max. tightening torque [Nm] 
PTFE 

25 Table E 4 x M12 21 

50 Table E 4 x MI6 42 

Promag P tightening torques for AS 4087 

Nominal diameter 
[mm] 

AS 4087 
Pressure rating 

Threaded 
fasteners 

Max. tightening torque [Nm] 
PTFE 

50 PN16 4xM16 42 

3.3.5 Installing the Promag H sensor 
The sensor is supplied to order, with or without pre -installed process connections. Pre -installed 
process connections are secured to the sensor with 4 or 6 hex -head threaded fasteners. 

Caution! 
The sensor might require support or additional attachments, depending on the application and the 
length of the piping run. When plastic process connections are used, the sensor must be additionally 
supported mechanically. A wall- mounting kit can be ordered separately from Endress +Hauser as an 
accessory (-+ I 97). 

Abb. 22: Promag H process connections (DN 2 to 25 / DN 40 to 100, I/ 12" to 1" / DN 1 /a " to 4") 

A = DN2 to 25, 1/12" to 1"/ process connections with O-ring 
- welding flanges (DIN EN ISO 1127, ODT / SMS), 
- flange (EN (DIN), ANSI, JIS ), flange PVDF (EN (DIN), ANSI, JIS) 
- external and internal thread, hose connection, PVC adhesive fitting 

B = DN2 to 25, 1/12° to 1"/ process connections with aseptic gasket vseal 
- weld nipples (DIN 11850, ODT /SMS) 
- Clamp (ISO 2852, DIN 32676, L14 AM7) 
- coupling (DIN 11851, DIN 11864 -1, SMS 1145) 
- flange DIN 11864 -2 

C = DN40 to 100, 1'h to 4 "/ process connections with aseptic gasket seal 
- weld nipples (DIN 11850, ODT /SMS) 
- Clamp (ISO 2852, DIN 32676, L14 AM7) 
- coupling (DIN 11851, DIN 11864 -1, ISO 2853, SMS 1145) 
- flange DIN 11864-2 

Seals 

When installing the process connections, make sure that the seals are clean and correctly centered. 
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Caution! 
With metal process connections, you must fully tighten the screws. The process connection forms 

a metallic connection with the sensor, which ensures a defined compression of the seal. 

With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 lbf ft). 

With plastic flanges, always use seals between connection and counter flange. 
The seals must be replaced periodically, depending on the application, particularly in the case of 
gasket seals (aseptic version)! 
The period between changes depends on the frequency of cleaning cycles, the cleaning 
temperature and the fluid temperature. Replacement seals can be ordered as accessories -> n 97. 

Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1") 

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potential 
between the sensor and the fluid must be equalized using additional ground rings. 

If the ground rings are not installed this can affect the accuracy of the measurements or cause the 
destruction of the sensor through the electrochemical erosion of the electrodes. 

Caution! 
Depending on the option ordered, plastic disks may be installed at the process connections instead 
of ground rings. These plastic disks serve only as spacers and have no potential equalization 
function. In addition, they provide a sealing function at the interface between the sensor and 
process connection. For this reason, with process connections without ground rings, these plastic 
disks /seals must not be removed, or must always be installed. 
Ground rings can be ordered separately from Endress +Hauser as accessories (- CA 97). When 
placing the order, make certain that the ground ring is compatible with the material used for the 
electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical 
corrosion! Information about the materials can be found on -* r.4 133. 
Ground rings, including the seals, are mounted within the process connections. 
Therefore, the fitting length is not affected. 

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the 
sensor (4). 

2. Remove the plastic disk (3), including the two O -ring seals (2). 

3. Place one seal (2) in the groove of the process connection. 

4. Place the metal ground ring (3) on the process connection. 

5. Now place the second seal (2) in the groove of the ground ring. 

6. Finally, mount the process connection on the sensor again. 
With plastic process connections, note the max. torques for lubricated threads 
(7Nm /5.2lbfft). 
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- B- 

2 3 2 4 

t 

1 

10002651 

Fig. 23: Installing ground rings with Promag H (DN 2 to 25, 1/12" tot ) 
1 = Hexagonal- headed bolt (process connection) 
2 = O-ring seals 
3 = Ground ring or plastic disk (spacer) 
4 = Sensor 

Welding the transmitter into the piping (weld nipples) 

Caution! 
Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded 
via the sensor or the transmitter. 

1. Tack -weld the sensor into the pipe. A suitable welding jig can be ordered separately as an 
accessory (- E 97). 

2. Loosen the screws on the process connection flange and remove the sensor, complete with the 
seal, from the pipe. 

3. Weld the process connection to the pipe. 

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly 
seated. 

Note! 
If thin- walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal. 
It is therefore advisable to remove the sensor and the seal prior to welding. 
The pipe has to be spread approximately 8 mm to permit disassembly. 

Cleaning with pigs 

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and 
process connection into account. All the dimensions and lengths of the sensor and transmitter are 
provided in the separate documentation "Technical Documentation1' -* n 139. 
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3.3.6 Turning the transmitter housing 

Turning the aluminum field housing 

./ Warning! 
The turning mechanism in devices with Ex d /de or FM /CSA Cl. 1 Div. 1 classification is not the 
same as that described here. The procedure for turning these housings is described in the Ex- specific 

documentation. 

1. Loosen the two securing screws. 

2. Turn the bayonet catch as far as it will go. 

3. Carefully lift the transmitter housing: 
- Promag D: approx. 10 mm (0.39 inch) above the securing screws 
- Promag L, W, P, H: to the stop 

4. Turn the transmitter housing to the desired position: 
- Promag D: max. 180° clockwise or max. 180° counterclockwise 
- Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise 

5. Lower the housing into position and re- engage the bayonet catch. 

6. Retighten the two securing screws. 

a0004302 

Fig. 24: Turning the transmitter housing (aluminum field housing) 

Turning the stainless -steel field housing 

1. Loosen the two securing screws. 

2. Carefully lift the transmitter housing as far as it will go. 

3. Turn the transmitter housing to the desired position (max. 2 x 90° in either direction). 

4. Lower the housing into position. 

5. Retighten the two securing screws. 

Fig. 25: Turning the transmitter housing (stainless -steel field housing) 
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3.3.7 Turning the onsite display 
1. Unscrew the cover of the electronics compartment from the transmitter housing. 

2. Press the side latches on the display module and remove it from the electronics compartment 
cover plate. 

3. Turn the display to the desired position (max. 4 x 45° in both directions) and reset it onto the 
cover plate of the electronics compartment. 

4. Screw the cover of the electronics compartment firmly back onto the transmitter housing. 

Fig. 26: Turning the local display (field housing) 

40 
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3.3.8 Installing the wall-mount housing 
There are various ways of installing the wall-mount transmitter housing: 

Direct wall mounting 
Installation in control panel (with separate mounting kit, accessories) M 42 
Pipe mounting (with separate mounting kit, accessories) -> i 42 

Caution! 
Make sure that the ambient temperature does not exceed the permissible range at the mounting 
location, -20 to +60 °C ( -4 to + °140 F), optional -40 to +60 °C ( -40 to +140 °F). Install the 
device at a shady location. Avoid direct sunlight. 
Always install the wall -mount housing in such a way that the cable entries are pointing down. 

Direct wall mounting 

1. Drill the holes as illustrated in the graphic. 

2. Remove the cover of the connection compartment (a). 

3. Push the two securing screws (b) through the appropriate bores (c) in the housing. 
- Securing screws (M6): max. 0 6.5 mm (0.26 ") 

- Screw head: max. 0 10.5 mm (0.41") 

4. Secure the transmitter housing to the wall as indicated. 

5. Screw the cover of the connection compartment (a) firmly onto the housing. 

Fig. 27: Mounted directly on the wall 
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Panel- mounted installation 

1. Prepare the opening in the panel as illustrated in the graphic. 

2. Slide the housing into the opening in the panel from the front. 

3. Screw the fasteners onto the wall -mount housing. 

4. Place the threaded rods in the fasteners and screw them down until 
the housing is seated tightly against the panel. Afterwards, tighten the locking nuts. 
Additional support is not necessary. 

x00011J1 

Fig. 28: Panel installation (wall -mount housing) 

Pipe mounting 

The assembly should be performed by following the instructions in the graphic. 

Caution! 
If the device is mounted to a warm pipe, make certain that 
the housing temperature does not exceed +60 °C ( +140 °F), which is the maximum permissible 
temperature. 

Fig. 29: Pipe mounting (wall -mount housing) 
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3.4 Post -installation check 
Perform the following checks after installing the measuring device in the pipe: 

Device condition and specifications Notes 

Is the device damaged (visual inspection)? - 

Does the device correspond to specifications at the measuring point, including 
process temperature and pressure, ambient temperature, minimum fluid 
conductivity, measuring range, etc.? 

- D 121 

Installation Notes 

Does the arrow on the sensor nameplate match the actual direction of flow 
through the pipe? 

- 

Is the position of the measuring electrode plane correct ? -> D 15 

Is the position of the empty pipe detection electrode correct ? -> D 15 

Were all screws tightened to the specified torques when the sensor was installed? Promag D -> Ci 23 
Promag L -> D 25 
Promag W -> D27 
Promag P -> D 33 

Were the correct seals used (type, material, installation)? Promag D -> Gi 21 

Promag L- Gll 24 
Promag W D 27 
Promag P -> 232 
Promag H -> 2 36 

Are the measuring point number and labeling correct (visual inspection)? - 

Process environment / process conditions Notes 

Were the inlet and outlet runs respected? Inlet run >_ 5 x DN 

Outlet run ? 2 x DN 

Is the measuring device protected against moisture and direct sunlight? - 

Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by 
analogy with IEC 600 68 -2 -8 
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4 Wiring 

Q Warning! 
When connecting Ex- certified devices, see the notes and diagrams in the Ex- specific supplement to 
these Operating Instructions. 
Please do not hesitate to contact your Endress +Hauser sales office if you have any questions. 

Note! 
The device does not have an internal circuit breaker. For this reason, assign the device a switch or 
power -breaker switch capable of disconnecting the power supply line from the mains. 

4.1 PROFIBUS cable specifications 

4.1.1 PROFIBUS DP cable specifications 

Cable type 

Two versions of the bus line are specified in IEC 61158. Cable type A can be used for all 

transmission rates up to 12 Mbit/s. 

Cable type A 

Characteristic impedance 135 to 165 S2 at a measuring frequency of 3 to 20 MHz 

Cable capacitance < 30 pF /m 

Core cross -section > 0.34 mm2, corresponds to AWG 22 

Cable type Twisted in pairs, 1 x 2, 2 x 2 or 1 x 4 wire 

Loop -resistance 110 S2 /km 

Signal damping Max. 9 dB over the entire length of the cable section 

Shielding Copper braided shielding or braided shielding and foil shielding 

Bus structure 

Note the following points: 
The maximum line length (segment length) depends on the transmission rate. 
For cable type A, the maximum line length (segment length) is as follows: 

Transmission rate [kBit/s] 9.6 to 93.75 187.5 500 1500 3000 to 12000 

Line length [m]([inch]) 1200 (4000) I000 (3300) 400 (1 300) 200 (650) 100 (330) 

A maximum of 32 users are permitted per segment. 
Each segment is terminated at either end with a terminating resistor. 
The bus length or the number of users can be increased by introducing a repeater. 
The first and last segment can comprise max. 31 devices. 
The segments between the repeaters can comprise max. 30 stations. 
The maximum distance between two bus users can be calculated as follows: 
(NO_REP + 1) x segment length 

ckL Note! 
NO_REP = maximum number of repeaters that may be switched in series depending on the 
repeater in question. 

Example 
In accordance with manufacturer specifications, 9 repeaters can be switched in series when using 
a standard line. The maximum distance between two bus users at a transmission rate of 

1.5 MBit /s can be calculated as follows: (9 + 1) x 200 m = 2000 m 
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Spurs 

Please note the following: 
Length of spurs < 6.6 m (21.7 ft) (at max. 1.5 MBit/s) 
No spurs should be used for transmission rates >1.5 MBit/s. The line between the connector and 
the bus driver is described as a spur. Experience has shown that you should proceed with caution 
when configuring spurs. For this reason, you cannot presume that the sum of all spurs at 
1.5 MBit/s may be 6.6 m (21.7 ft). This is affected greatly by the arrangement of the field devices. 
Therefore, we recommend you do not use any spurs, if possible, at transmission rates 
>1.5 MBit/s. 
If you cannot avoid using spurs, then they may not include any bus terminators. 

Bus termination 

It is important to terminate the RS485 line correctly at the start and end of the bus segment since 
impedance mismatch results in reflections on the line which can cause faulty communication 
-EZ74. 

Further information 

General information and further notes regarding the wiring can be found in BA034S/04: 
"Guidelines for planning and commissioning, PROFIBUS DP /PA, field communication ". 

4.1.2 PROFIBUS PA cable specifications 

Cable type 

Twin -core cables are recommended for connecting the device to the fieldbus. Following 
IEC 61158 -2 (MBP), four different cable types (A, B, C, D) can be used with the fieldbus, only two 
of which (cable types A and B) are shielded. 

Cable types A or B are particularly preferable for new installations. Only these types have cable 
shielding that guarantees adequate protection from electromagnetic interference and thus the 
most reliable data transfer. In the case of type B multi -pair cables, it is permissible to operate 
multiple fieldbuses with the same degree of protection on one cable. No other circuits are 
permissible in the same cable. 
Practical experience has shown that cable types C and D should not be used due to the lack of 
shielding, since the freedom from interference generally does not meet the requirements 
described in the standard. 

The electrical data of the fieldbus cable have not been specified but determine important 
characteristics of the design of the fieldbus, such as distances bridged, number of users, 
electromagnetic compatibility, etc. 

Cable type A Cable type B 

Cable structure Twisted pair, shielded One or more twisted pairs, fully 
shielded 

Core cross -section 0.8 mm2 (AWG 18) 0.32 mm2 (AWG 22) 

Loop -resistance (DC) 44 S2 /km 112 S2 /km 

Characteristic impedance at 31.25 kHz 100 S2 ± 20% 100 S2 ± 30% 

Attenuation constant at 39 kHz 3 dB /km 5 dB /km 

Capacitive asymmetry 2 nF /km 2 nF /km 

Envelope delay distortion (7.9 to 39 kHz) 1.7 µs /km 

Shield coverage 90% 

Max. cable length 
(incl. spurs >1 m (> 3 ft)) 

1900 m (6200 ft) 1200 m (4000 ft) 

* Not specified 
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Suitable fieldbus cables from various manufacturers for non -hazardous areas are listed below: 
Siemens: 6XV 1 830 -5 BH 10 

Belden: 3076F 
Kerpen: CeL- PE /OSCR/PVC /FRLA FB- 02YS(ST)YFL 

Maximum overall cable length 

The maximum network expansion depends on the type of protection and the cable specifications. 
The overall cable length combines the length of the main cable and the length of all spurs (> 1 m) 
( >3 ft). 

Please note the following: 
The maximum permissible total cable length depends on the cable type used: 
- Type A = 1900 m (6200 ft) 
- Type B = 1200 m (4000 ft) 

If repeaters are used, the maximum permissible cable length is doubled. 
A maximum of three repeaters are permitted between user and master. 

Maximum spur length 

The line between the distribution box and field device is described as a spur. 
In the case of non -Ex applications, the max. length of a spur depends on the number of spurs (>1 m) 
( >3 ft): 

Number of spurs 1 to 12 13 to 14 15 to 18 19 to 24 25 to 32 

¡m] 
Max. length per spur 

[ft] 

120 90 60 30 1 

400 300 200 100 3 

Number of field devices 

In systems that meet FISCO with EEx ia type of protection, the line length is limited to max. 
1000 m (3280 in). A maximum of 32 users per segment in non -Ex areas or a maximum of 10 users 
in an Ex -area (EEx ia IIC) is possible. The actual number of users must be determined during 
configuration. 

Bus termination 

The start and end of each fieldbus segment are always to be terminated with a bus terminator. With 
various junction boxes (non -Ex), the bus termination can be activated via a switch. If this is not the 
case, a separate bus terminator must be installed. 

Note the following points: 
In the case of a branched bus segment, the device furthest from the segment coupler represents 
the end of the bus. 
If the fieldbus is extended with a repeater then the extension must also be terminated at both 
ends. 

Further information 

General information and further notes regarding the wiring can be found in BA034S/04: 
"Guidelines for planning and commissioning, PROFIBUS DP /PA, field communication ". 
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4.1.3 Shielding and grounding 

When planning the shielding and grounding for a fleldbus system, there are three important points 
to consider: 

Electromagnetic compatibility (EMC) 

Explosion protection 
Safety of the personnel 

To ensure the optimum electromagnetic compatibility of systems, it is important that the system 
components and above all the cables, which connect the components, are shielded and that no 
portion of the system is unshielded. Ideally, the cable shields are connected to the normally metal 
housings of the connected field devices. Since these are generally connected to the protective 
ground, the shield of the bus cable is grounded many times. Ensure that the stripped and twisted 
lengths of cable shield to the ground terminal are as short as possible. 
This approach, which provides the best electromagnetic compatibility and personnel safety, can be 

used without restriction in systems with good potential matching. 
In the case of systems without potential matching, a power supply frequency (50 Hz) equalizing 
current can flow between two grounding points which, in unfavorable cases, e.g. when it exceeds 
the permissible shield current, may destroy the cable. 
To suppress the low frequency equalizing currents, it is therefore recommended - in the case of 

systems without potential equalization - to connect the cable shield directly to the building ground 
(or protective ground) at one end only and to use capacitive coupling to connect all other grounding 
points. 

Caution! 
The statutory EMC requirements are only met if the cable shield is grounded at both ends! 

4.2 Connecting the remote version 

4.2.1 Connecting Promag D, L, W, P, H 

QWarning! 
Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is connected to the power supply. Failure to comply with this precaution 
can result in irreparable damage to the electronics. 
Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 
before the power supply is applied. 

Caution! 
Only sensors and transmitters with the same serial number can be connected to one another. 
Communication problems can occur if the devices are not connected in this way. 
Risk of damaging the coil driver. Always switch off the power supply before connecting or 
disconnecting the coil cable. 

Procedure 

1. Transmitter: Remove the cover from the connection compartment (a). 

2. Sensor: Remove the cover from the connection housing (b). 

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries. 

6 Caution! 
Route the connecting cables securely (see "Connecting cable length" -* I 47). 

4. Terminate the signal and coil current cable as indicated in the table: 
Promag D, L, W, P - Refer to the table n 50 
Promag H -+ Refer to the "Cable termination" table [2 51 

5. Establish the wiring between the sensor and the transmitter. 
The electrical wiring diagram that applies to your device can be found: 

In the corresponding graphic: 
-+ Iß.130 (Promag D) 31 (Promag L, W, P); --> 0.132 (Promag H) 

In the cover of the sensor and transmitter 
I¢.I 
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Note! 
The cable shields of the Promag H sensor are grounded by means of the strain relief terminals 
(see also the "Cable termination" table -* G 51) 

( Caution! 
Insulate the shields of cables that are not connected to eliminate the risk of short -circuits with 
neighboring cable shields inside the connection housing. 

6. Transmitter: Screw the cover on the connection compartment (a). 

7. Sensor: Secure the cover on the connection housing (b). 

Promag D 

c 

á) w w íNn 
Z 

w en 

[ i ] [ 07 [ i ] [ 11 /o ] [ i7 [ e3 
EMI $ 4 ® 
RIM [%.] 

6 36 

n.c. 

d rJ 
MGM] 

42 41 

A0010882 

Fig. 30: Connecting the remote version of Promag D 

a Wall -mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Wire colors /Terminal No.: 
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow 
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Promag L, W, P 
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Fig. 31: Connecting the remote version of Promag L, W, P 

a Wall -mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Wire colors /Terminal No.: 
5/b = braun, 7/8 = white, 4 = green, 37/36 = yellow 

Promag H 

c 

0 
N N Z 

U) W W (/) U' W (/) 

6 36 

d 

42 41 
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71M7[i7 
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Fig. 32: Connecting the remote version of Promag H 

a Wall -mount housing connection compartment 
b Cover of the sensor connection housing 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Wire colors /Terminal No.: 
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow 
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Wiring Promag 50 PROFIBUS DP /PA 

Cable termination for the remote version 
Promag D / Promag L / Promag W / Promag P 

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Ferrules must be provided on the fine -wire cores (Detail B: MO = red ferrules, 0 1.0 mm; OO = white ferrules, 0 0.5 mm). 
* Stripping only for reinforced cables 

o Caution! 
When fitting the connectors, pay attention to the following points: 

Signal cable -* Make sure that the ferrules do not touch the wire shield on the sensor side. 

Minimum distance = 1 mm (exception "GND" = green cable) 
Coil current cable -> Insulate one core of the three -core wire at the level of the core reinforcement; you only require two cores for the connection. 
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Promag 50 PROFIBUS DP /PA Wiring 

Cable termination for the remote version 
Promag H 

Terminate the signal and coil current cables as shown in the figure below (Detail A). 

Ferrules must be provided on the fine -wire cores (Detail B: O = red ferrules, 0 1.0 mm; O = white ferrules, 0 0.5 mm). 

6 Caution! 
When fitting the connectors, pay attention to the following points: 

Signal cable -* Make sure that the ferrules do not touch the wire shield on the sensor side. - 

Minimum distance = 1 mm (exception "GND" = green cable). 

Coil current cable ---> Insulate one core of the three -core wire at the level of the core reinforcement; you only require two cores for the connection. 
On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 
housing. 
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Wiring Promag 50 PROFIBUS DP /PA 

4.2.2 Cable specifications 

Signal cable 

3 x 0.38 mm2 PVC cable with common, braided copper shield (0 -7 mm) and individually 
shielded cores 
With Empty Pipe Detection (EPD): 4 x 0.38 mm2 PVC cable with common, braided copper shield 
(0 -7 mm) and individually shielded cores 
Conductor resistance: 50 f2 /km 
Capacitance: core /shield: _< 420 pF /m 
Permanent operating temperature: -20 to +80 °C 
Cable cross -section: max. 2.5 mm2 

Coil cable 

2 x 0.75 mm2 PVC cable with common, braided copper shield (0 -7 mm) 
Conductor resistance: <_ 37 SI/km 
Capacitance: core /core, shield grounded: <_ 120 pF /m 
Operating temperature: -20 to +80 °C 

Cable cross -section: max. 2.5 mm2 
Test voltage for cable insulation: __1433 V AC r.m.s. 50/60 Hz or >_2026 V DC 

A000JIG< 

Fig. 33: Cable cross - section 

a Signal cable 
b Coil current cable 

1 Core 
2 Core insulation 
3 Core shield 
4 Core jacket 
5 Core reinforcement 
6 Cable shield 
7 Outer jacket 

Reinforced connecting cables 

As an option, Endress +Hauser can also deliver reinforced connecting cables with an additional, 
reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly 
in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68 
degree of protection. 

Operation in zones of severe electrical interference: 

The measuring device complies with the general safety requirements in accordance with EN 61010 
and the EMC requirements of IEC /EN 61326. 

Caution! 
Grounding is by means of the ground terminals provided for the purpose inside the connection 
housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as 
short as possible. 
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/N 

4.3 Connecting the measuring unit 

4.3.1 Connecting the transmitter 
Warning! 

Risk of electric shock! Switch off the power supply before opening the device. Do not install or 
wire the device while it is energized. Failure to comply with this precaution can result in 

irreparable damage to the electronics. 
Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 
before the power supply is applied (not necessary if the power supply is galvanically isolated). 
Compare the specifications on the nameplate with the local voltage supply and frequency. Also 

comply with national regulations governing the installation of electrical equipment. 

1. Remove the cover of the connection compartment (f) from the transmitter housing. 

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries. 
3. Perform the wiring: 

- PROFIBUS DP -* 17.1 34 
- PROFIBUS PA -> 1E4135 

4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing. 
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PROFIBUS DP connection diagram 

a 

A 

B 

A RXD/TXD-N 27 
B RxD/TxD-P 26 

DGND 25 
+5 V 24 

23 
22 
21 
20 

Fe 

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

C 

+5 V 
DGND 
B RxD/TxD-P 
A RxDITxD-N 

b c e d 

A0002308 

Fig. 34: Connecting the transmitter, cable cross - section max. 2.5 mm2 (14 AWG) 

A View A (field housing) 
B View B (stainless steel field housing) 
C View C (wall -mount housing) 

a Cover of the connection compartment 
b Cable for power supply.: 85 to 260 VAC, 20 to 55 V AC,16 to 62 V DC 

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

c Ground terminal for protective ground 
d Fieldbus cable: 

Terminal No. 26: B (RxD /TxD -P) 

Terminal No. 27: A (RxD /TxD -N) 
e Fieldbus cable shield ground terminal 

Please note the following: 
- The shield and grounding of thefeldbus cable -> [ 47 
- Make sure that the stripped and twisted lengths of cable shield to the ground terminal are kept as short as possible 

f Service connector for connecting service interface FXAI93 (Fieldcheck, FieldCare) 
g Cable for external termination: 

Terminal No. 24: +5 V 

Terminal No. 25: DGND 
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PROFIBUS PA connection diagram 

AOOOd50J 

Fig. 35: Connecting the transmitter, cable cross - section max. 2.5 mm2 (14 AWC) 

A ViewA (field housing) 
B View B (stainless steel field housing) 
C View C (wall -mount housing) 

a Cover of the connection compartment 
b Cable for power supply.: 85 to 260 VAC, 20 to 55 V AC,16 to 62 V DC 

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

c Ground terminal for protective ground 
d Fieldbus cable: 

Terminal No. 26: PA +, with reverse polarity protection 
Terminal No. 27: PA , with reverse polarity protection 

e Fieldbus cable shield ground terminal 
Please note the following: 
- The shield and grounding of the feldbus cable -> g 47 
-Make sure that the stripped and twisted lengths of cable shield to the ground terminal are kept as short as possible 

f Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare) 
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Fieldbus connector 

Note! 
The connector can only be used for PROFIBUS PA devices. 

The connection technology of PROFIBUS PA allows measuring devices to be connected to the 
fieldbus via uniform mechanical connections such as T- boxes, distribution modules etc. 

This connection technology using prefabricated distribution modules and plug -in connectors offers 

substantial advantages over conventional wiring: 
Field devices can be removed, replaced or added at any time during normal operation. Data 
transmission is not interrupted. 
Installation and maintenance are significantly easier. 
Existing cable infrastructures can be used and expanded instantly, e.g. when constructing new 
star distributors using 4- channel or 8- channel distribution modules. 

The measuring device can therefore be supplied with the option of a ready -mounted fieldbus 
connector. Fieldbus connectors for retrofitting can be ordered from Endress +Hauser as a spare part - n 97. 

Fig. 36: Connectors for connecting to the PROFIBUS PA 

A Aluminum field housing 
B Stainless steel field housing 
C Protection cap for connector 
D Fieldbus connector 
E Adapter PG 13.5 / M 20.5 
F Connector at housing (male) 
G Female connector 

Pin assignment / color codes: 
I Brown wire: PA + (terminal 26) 
2 Not connected 
3 Blue wire: PA - (terminal 27) 
4 Black wire: ground (instructions for connection -4 D 57) 
5 Middle female connector not assigned 
6 Positioning groove 
7 Positioning key 

56 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 90 of 564



 

Promag 50 PROFIBUS DP /PA Wiring 

Endress+Hauser 

Technical data (fieldbus connector): 

Connection cross section 0.75 mm2 (19 AWG ) 

Connector thread PG 13.5 

Degree of protection IP 67 in accordance with DIN 40 0501EC 529 

Contact surface CuZnAu 

Housing material Cu Zn, surface Ni 

Flammability V -2 in accordance with UL - 94 

Operating temperature -40 to +85 °C, ( -40 to +185 °F) 

Ambient temperature range -40 to +150 °C, ( -40 to +302 °F) 

Nominal current per contact 3 A 

Nominal voltage 125 to 150 V DC in accordance with the VDE Standard 01 10 /ISO Group 10 

Resistance to tracking KC 600 

Volume resistance <_ 8 mS2 in accordance with lEC 512 Part 2 

Insulation resistance <_ 1012 0 in accordance with IEC 512 Part 2 

Supply line /T -box shielding 

Use cable glands with good EMC properties, if possible with all -round contact of the cable shielding 
(Iris spring). This requires small differences in potential, poss. potential matching. 

The shielding of the PA cable must be intact. 
Always keep the shielding connection as short as possible. 

Ideally, cable glands with Iris springs should be used for the shielding connection. The shielding is 

connected to the T -box housing by means of the Iris spring located inside the gland. The shielding 
braid is located beneath the Iris spring. When the armored thread is tightened, the Iris spring is 

pressed against the shielding, thereby creating a conductive connection between the shielding and 
the metal housing. 

A connection box or a plug -in connection is seen as part of the shielding (Faraday shield). This 

applies, in particular, to remote boxes if these are connected to a PROFIBUS PA measuring device 
by means of a pluggable cable. In such instances, use a metal connector where the cable shielding 
is connected to the connector housing (e.g. pre- terminated cables). 

4.3.2 Terminal assignment 
PROFIBUS DP 

Order version 

Terminal No. 

20 ( +) / 21 ( -) 22 ( +) / 23 ( -) 24 ( +) / 25 ( -) 26 = B (RxD /TxD -P) 
27 = A (RxD /TxD -N) 

50 * * *_ * * * * * * * * * * *1 - - +5V (ext. termination) PROFIBUS DP 

PROFIBUS PA 

Order version 

Terminal No. 

20 ( +) / 21 ( -) 22 ( +) / 23 ( -) 24 ( +) / 25 ( -) 26 = PA + 1) 

27 =PA -11 

50 * * *- * * * * * * * * * * *H - - - PROFIBUS PA 

1) With integrated reverse polarity protection 

Note! 
Functional values of the inputs and outputs Pi 118 
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Wiring Promag 50 PROFIBUS DP /PA 

4.4 Potential equalization 
Qj Warning! 

The measuring system must be included in the potential equalization. 

Perfect measurement is only ensured when the fluid and the sensor have the same electrical 
potential. This is ensured by the reference electrode integrated in the sensor as standard. 

The following should also be taken into consideration for potential equalization: 
Internal grounding concepts in the company 
Operating conditions, such as the material /grounding of the pipes (see Table) 

4.4.1 Potential equalization for Promag D 

No reference electrode is integrated! 
For the two ground disks of the sensor an electrical connection to the fluid is always ensured. 
Exampels for connections -* ) 58 

4.4.2 Potential equalization for Promag W, P, L 

Reference electrode integrated in the sensor as standard 
Exampels for connections - G 59 

4.4.3 Potential equalization for Promag H 

No reference electrode is integrated! 
For the metal process connections of the sensor an electrical connection to the fluid is always 
ensured. 

Caution! 
If using process connections made of a synthetic material, ground rings have to be used to ensure 
that potential is equalized (-> v 37). The necessary ground rings can be ordered separately from 
Endress +Hauser as accessories (-> n 97). 

4.4.4 Exampels for potential equalization connections for Promag D 

Standard case 

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal, grounded pipe 
Plastic pipe 
Pipe with insulating lining 

Potential equalization takes place via the ground terminal of the 
transmitter (standard situation). 

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

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal pipe that is not grounded 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Potential equalization takes place via the ground terminal of the 
transmitter and the two pipe flanges. 
Here, the ground cable (copper wire, 6 mm2 (0.0093 in2)) is 

mounted directly on the conductive flange coating with flange 
screws. 

lir II 

-' 04 tai e 
n 

1 1II 1 Ill 
® 

Fig. 38: Via the ground 
transmitter 

.00012173 

terminal of the 
and the flanges of the pipe . 

When using the measuring device in a: 

Pipe with a cathodic protection unit 

The device is installed potential free in the pipe. 
Only the two flanges of the pipe are connected with a ground 
cable (copper wire, 6 mm2 (0.0093 in2)). Here, the ground cable 
is mounted directly on the conductive flange coating with flange 
screws. 

Note the following when installing: 
The applicable regulations regarding potential -free installation 
must be observed. 
There should be no electrically conductive connection 
between the pipe and the device. 
The mounting material must withstand the applicable 
torques. 

lid O II 

W 
Vie. 

471 

I I1 

b In 
2 \ 2 

.00012170 

Fig. 39: Potential equalization and cathodic 
protection 

/ Power supply isolation transformer 
2 Electrically isolated 

4.4.5 Exampels for potential equalization connections for 
Promag L, W, P 

Standard case 

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal, grounded pipe 

Potential equalization takes place via the ground terminal of the 
transmitter (standard situation). 

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

= Eli ' 
IIK 

A0011802 

Fig. 40: Via the ground terminal of the 
transmitter 
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Special cases 

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal pipe that is not grounded 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Both sensor flanges are connected to the pipe flange by means of 
a ground cable (copper wire, 6 mm (0.0093 in )) and grounded. 
Connect the transmitter or sensor connection housing, as 

applicable, to ground potential by means of the ground terminal 
provided for the purpose. 

Ground cable installation depends on the nominal diameter: 
DN < 300: The ground cable is mounted directly on the 
conductive flange coating with the flange screws. 
DN >_ 350: The ground cable is mounted directly on the 
metal transport bracket. 

CkA Note! 
The ground cable for flange- to-flange connections can be 

ordered separately as an accessory from Endress +Hauser. 
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When using the measuring device in a: 

Plastic pipe 
Pipe with insulating lining 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured 
Excessively high equalizing currents can be expected 

Potential equalization takes place using additional ground disks, 
which are connected to the ground terminal via a ground cable 
(copper wire, min. 6 mm2 (0.0093 in2)). When installing the 
ground disks, please comply with the enclosed Installation 
Instructions. 
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Fig. 42: Via 

transmitter 

A0011805 

the ground terminal of the 

When using the measuring device in a: 

Pipe with a cathodic protection unit 

device is installed potential free in the pipe. 
Only the two flanges of the pipe are connected with a ground 
cable (copper wire, 6 mm2 (0.0093 in2)). Here, the ground cable 
is mounted directly on the conductive flange coating with flange 
screws. 

Note the following when installing: 
The applicable regulations regarding potential -free installation 
must be observed. 
There should be no electrically conductive connection 
between the pipe and the device. 
The mounting material must withstand the applicable 
torques. 
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Fig. 43: Potential equalization and cathodic 
protection 

! Power supply isolation transformer 
2 Electrically isolated 

60 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 94 of 564



 

Promag 50 PROFIBUS DP /PA Wiring 

6 

4.5 Degree of protection 
The devices meet all the requirements of IP 67 degree of protection. 

Compliance with the following points is mandatory following installation in the field or servicing in 

order to ensure that IP 67 protection is maintained: 
The housing seals must be clean and undamaged when inserted into their grooves. The seals must 
be dried, cleaned or replaced if necessary. 
All threaded fasteners and screw covers must be firmly tightened. 
The cables used for connection must be of the specified outside diameter -> i 52. 
Firmly tighten the cable entries. 
The cables must loop down before they enter the cable entries ( "water trap "). This arrangement 
prevents moisture penetrating the entry. Always install the measuring device in such a way that 
the cable entries do not point up. 
Remove all unused cable entries and insert plugs instead. 
Do not remove the grommet from the cable entry. 

Fig. 44: Installation instructions, cable entries 

Caution! 
Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protection 
guaranteed by Endress +Hauser no longer applies. 

kA Note! 
The Promag L, Promag W and Promag P sensors can be supplied with IP 68 rating (permanent 
immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed 
remote from the sensor. 
The Promag L sensors with IP 68 rating are only available with stainless steel flanges. 
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4.6 Post-connection check 
Perform the following checks after completing electrical installation of the measuring device: 

Device condition and specifications Notes 

Are cables or the device damaged (visual inspection)? - 

Electrical connection Notes 

Does the supply voltage match the specifications on the nameplate? 85 to 250 V AC (50 to 60 Hz) 
20 to 28 VAC (50 to 60 Hz) 

11 to40VDC 

Do the cables used comply with the necessary specifications? PROFIBUS DP -> 0 44 
PROFIBUS PA - 2 45 

Sensor cable -> E152 

Do the cables have adequate strain relief? - 

Is the cable type route completely isolated? 
Without loops and crossovers? 

- 

Are the power -supply and signal cables correctly connected? See the wiring diagram inside 
the cover of the terminal 
compartment 

Only remote version: 
Is the flow sensor connected to the matching transmitter electronics? 

Check serial number on 
nameplates of sensor and 
connected transmitter. 

Only remote version: 
Is the connecting cable between sensor and transmitter connected correctly? 

-> 0 47 

Are all screw terminals firmly tightened? - 

Have the measures for grounding/potential equalization been correctly 
implemented? 

-4 fn 58 

Are all cable entries installed, firmly tightened and correctly sealed? 

Cables looped as "water traps "? 

-> C161 

Are all housing covers installed and firmly tightened? - 

Electrical connection, PROFIBUS Notes 

Are all the connecting components (T- boxes, (unction boxes, connectors, etc.) 
connected with each other correctly? 

Has each fleldbus segment been terminated at both ends with a bus terminator? PROFIBUS DP -> ) 74 

Has the max. length of the fleldbus cable been observed in accordance with the 
PROFIBUS specifications? 

PROFIBUS DP -> E144 

PROFIBUS PA -> 0 45 

Has the max. length of the spurs been observed in accordance with the PROFIBUS 
specifications? 

PROFIBUS DP -> 2 44 
PROFIBUS PA -> p 4 

Is the fleldbus cable fully shielded and correctly grounded? -> 2 47 

62 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 96 of 564



 

Promag 50 PROFIBUS DP /PA Operation 

Endress+Hauser 

5 Operation 

5.1 Quick operation guide 
The user has a number of options for configuring and commissioning the device: 

1. Local display (option) -* el 64 
The local display enables you to read all important variables directly at the measuring point, 
configure device -specific parameters in the field and perform commissioning. 

2. Configuration programs -> Li 69 
The configuration of profile and device -specific parameters is primarily done via the PROFIBUS 
interface. You can obtain special configuration and operating programs from various 
manufacturers for these purposes. 

3. Jumpers /miniature switches for hardware settings 
- PROFIBUS DP -* G 72 
- PROFIBUS PA -* E 75 
You can make the following hardware settings using a jumper or miniature switches on the 
I/O board: 

Address mode configuration (select software or hardware addressing) 
Device bus address configuration (for hardware addressing) 
Hardware write protection enabling/disabling 

Fig. 45: Methods of operating PROF /BUS 

1 Local display for device operation in the field (option) 
2A Configuration /operating programs (e.g. FieldCare) for operation via PROFIBUS DP /PA 
2B Configuration /operating program for operation via service interface FXA193 (e.g. FieldCare) 
3 Jumper /miniature switches for hardware settings (write protection, device address, address mode) 

a0001318 
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Operation Promag 50 PROFIBUS DP /PA 

5.2 Local display 

5.2.1 Display and operating elements 
The local display enables you to read all important parameters directly at the measuring point and 
configure the device. 
The display area consists of two lines; this is where measured values are displayed, and /or status 
variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment 
of display lines to variables at will in order to customize the display to suit your needs and 
preferences (-+ "Description of Device Functions" manual). 

AOWIIC1 

Fig. 46: Display and operating elements 

1 Liquid crystal display 
The two-line liquid- crystal display shows measured values, dialog texts, error messages and information messages. 
The display as it appears when normal measuring is in progress is known as the HOME position (operating mode). 
- Upper display line: Shows primary measured values, e.g. volume flow in /ml / min] or in /%]. 

- Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in lm31, 
bar graph, measuring point designation 

2 Plus /minus keys 
- Enter numerical values, select parameters 
- Select different function groups within the function matrix 

Press the +/- keys simultaneously to trigger the following functions: 
- Exit the function matrix step by step -> HOME position 
- Press and hold down +/- keys for longer than 3 seconds -> Return directly to HOME position 
- Cancel data entry 

3 Enter key 
- HOME position -> Entry into the function matrix 
- Save the numerical values you input or settings you change 
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5.2.2 Icons 

The icons which appear in the field on the left make it easier to read and recognize measured 
variables, device status, and error messages. 

Icons Meaning - 

S System error 

! Notice message 

P Process error 

Fault message 

F 
-> 

(alternating display) 
Cyclic communication via PROFIBUS active, e.g. via PLC (master Class 1) 

a0001206 

Acyclic communication via PROFIBUS active, e.g. via FieldCare 
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5.3 Brief operating instructions on the function matrix 
Note! 

See the general notes on -+ CA 67. 
Detailed description of all the functions -+ "Description of Device Functions" manual 

The function matrix comprises two levels, namely the function groups and the functions of the 
function groups. 
The groups are the highest -level grouping of the control options for the device. A number of 
functions is assigned to each group. You select a group in order to access the individual functions 
for operating and configuring the device. 

1. HOME position -+ © Enter the function matrix 

2. Select a function group (e.g. OPERATION) 

3. Select a function (e.g. LANGUAGE) 

Change parameter /enter numerical values: 
-> select or enter enable code, parameters, numerical values 
-* save your entries o 

4. Exit the function matrix: 
- Press and hold down Esc key (Th) for longer than 3 seconds -> HOME position 
- Repeatedly press Esc key (6M) -> return step by step to HOME position 

Fig. 47: Selecting functions and configuring parameters (function matrix) 
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5.3.1 General notes 
The Quick Setup menu (-> C 77) is adequate for commissioning in most instances. Complex 
measuring operations on the other hand necessitate additional functions that you can configure as 

necessary and customize to suit your process parameters. The function matrix, therefore, comprises 

a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of 

function groups. 

Comply with the following instructions when configuring functions: 
You select functions as described on -> E 66. 
You can switch off certain functions (OFF). If you do so, related functions in other function groups 
will no longer be displayed. 
Certain functions prompt you to confirm your data entries. 
Press to select "SURE [ YES ]" and press O again to confirm. This saves your setting or starts a 

function, as applicable. 
Return to the HOME position is automatic if no key is pressed for 5 minutes. 

Note! 
The transmitter continues to measure while data entry is in progress, i.e. the current measured 
values are output via the signal outputs in the normal way. 
If the power supply fails, all preset and configured values remain safely stored in the EEPROM. 

Caution! 
All functions are described in detail, including the function matrix itself, in the "Description of 

Device Functions" manual, which is a separate part of these Operating Instructions. 

5.3.2 Enabling the programming mode 

The function matrix can be disabled. Disabling the function matrix rules out the possibility of 

inadvertent changes to device functions, numerical values or factory settings. A numerical code 
(factory setting = 50) has to be entered before settings can be changed. 
If you use a code number of your choice, you exclude the possibility of unauthorized persons 
accessing data (-+ see the "Description of Device Functions" manual). 

Comply with the following instructions when entering codes: 
If programming is disabled and the, operating elements are pressed in any function, a prompt 
for the code automatically appears on the display. 
If "0" is specified as the customer's code, programming is always enabled. 
The Endress +Hauser service organization can be of assistance if you mislay your personal code. 

Caution! 
Changing certain parameters such as all sensor characteristics, for example, influences numerous 
functions of the entire measuring system, particularly measuring accuracy. 
There is no need to change these parameters under normal circumstances and consequently, they 
are protected by a special code known only to the Endress +Hauser service organization. 
Please contact Endress +Hauser if you have any questions. 

5.3.3 Disabling the programming mode 

Programming is disabled if you do not press the operating elements within 60 seconds following 
automatic return to the HOME position. 
You can also disable programming in the "ACCESS CODE" function by entering any number 
(other than the customer's code). 
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5.4 Displaying error messages 

5.4.1 Type of error 
Errors which occur during commissioning or measuring operation are displayed immediately. If two 
or more system or process errors occur, the error with the highest priority is the one shown on the 
display. 

The measuring system distinguishes between two types of error: 
System errors - ! 100: 
This group comprises all device errors, e.g. communication errors, hardware faults, etc. 
Process errors -* L 105: 
This group comprises all application errors, e.g. empty pipe, etc. 

P XXXXXXXXXX 
#000 00:00:05 

A0000991 

Fig. 48: Error messages on the display (example) 

1 Error type: 
-P = process error 
-S = system error 

2 Error message type: 
= fault message 

- ! = notice message 
3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty 
4 Error number: e.g. #401 
5 Duration of most recent error occurrence (in hours, minutes and seconds) 

5.4.2 Error message types 
Users have the option of weighting certain errors differently, in other words having them classed as 
"Fault messages" or "Notice messages". You can define messages in this way with the aid of the 
function matrix (-* "Description of Device Functions" manual). 
Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by 
the measuring device. 

Notice message (!) 

Displayed as -> Exclamation mark (!), error type (S: system error, P: process error) 
The error in question has no effect on the outputs of the measuring device. 

Fault message (f) 

Displayed as -> Lightning flash (5), error type (S: system error, P: process error). 
The error in question has a direct effect on the outputs. 
The response of the individual outputs (failsafe mode) can be defined in the function matrix using 
the 1"FAILSAFE MODE" function (-* "Description of Device Functions" manual). 

Note! 
For security reasons, error messages should be output via the status output. 
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5.5 Operating options 
For the complete operation of the measuring device, including device- specific commands, there are 

DD files available to the user to provide the following operating aids and programs: 

5.5.1 FieldCare 

FieldCare is Endress +Hauser's FDT -based plant Asset Management Tool and allows the 
configuration and diagnosis of intelligent field devices. By using status information, you also have a 

simple but effective tool for monitoring devices. 

5.5.2 Operating program "SIMATIC PDM" (Siemens) 

SIMATIC PDM is a standardized, manufacturer -independent tool for the operation, configuration, 
maintenance and diagnosis of intelligent field devices. 
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5.5.3 Device description files for operating programs 
The following section illustrates the suitable device description file for the operating tool in question 
and then indicates where these can be obtained. 

PROFIBUS DP 

Valid for device software: 3.06.XX -> Function "DEVICE SOFTWARE" 

PROFIBUS DP device data 
Profile Version: 3.0 -* Function "PROFILE VERSION" 
Promag 50 ID No.: 1546hex - Function "DEVICE ID" 

Profile ID No.: 9740hex 

GSD Me information: 
Promag 50 GSD file: Extended format eh3x1546.gsd 

(recommended): eh3_I546.gsd 
Standard format: 

Note! 
When planning and configuring the PROFIBUS network, please observe the 
information on using GSD files -* F 82 

Bitmaps: EH_ 1546_d.bmp /.dib 
EH_1546_n.bmp /.dib 
EH_1546_s.bmp /.dib 

Profile GSD file: PA039740.gsd 

Software release: 06.2010 

Operating program /device driver: Sources for obtaining device descriptions /program updates: 

Promag 50 GSD file www.endress.com - Download 
www.profibus.com 
CD -ROM (Endress +Hauser order number: 56003894) 

FieldCare / DTM www.endress.com - Download 
CD -ROM (Endress +Hauser order number 56004088) 
DVD (Endress +Hauser order number 70100690) 

SIMATIC PDM www.endress.com -* Download 
www.fielddevices.com 

Tester /simulator: 

Measuring device: How to acquire: 

Fieldcheck Update by means of FieldCare with the Flow Device FXA193/291 DTM 
in the Fieldflash module. 

Note! 
The Fieldcheck tester /simulator is 'used for testing flowmeters in the field. When used in 
conjunction with the "FieldCare" software package, test results can be imported into a database, 
printed out and used for official certification. Contact your Endress +Hauser representative for more 
information. 
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Endress+Hauser 

PROFIBUS PA 

Valid for device software: 3.06.XX -* Function "DEVICE SOFTWARE" 

Device data PROFIBUS PA 
Profile Version: 3.0 -> Function "PROFILE VERSION" 

Promag 50 ID No.: 1525hex ---> Function "DEVICE ID" 

Profile ID No.: 9740hex 

GSD file information: 
Promag 50 GSD file: Extended format eh3x1525.gsd 

(recommended): eh3_1525.gsd 
Standard format: 

Note! 
When planning and configuring the PROFIBUS network, please observe the 
information on using GSD files -> 0 82 

Bitmaps: EH_1525_d.bmp /.dib 
EH_1525_n.bmp /.dib 
EH_1525_s.bmp /.dib 

Profile GSD file: PA139740.gsd 

Software release: 06.2010 

Operating program /device driver: Sources for obtaining device descriptions /program updates: 

Promag 50 GSD file www.endress.com -> Download 
www.profibus.com 
CD -ROM (Endress +Hauser order number: 56003894) 

FieldCare / DTM www.endress.com -4 Download 
CD -ROM (Endress +Hauser order number 56004088) 
DVD (Endress +Hauser order number 70100690) 

SIMATIC PDM www.endress.com -> Download 
www.fielddevices.com 

Tester /simulator: 

Measuring device: How to acquire: 

Fieldcheck Update by means of FieldCare with the Flow Device FXA193/291 DTM 

in the Fieldflash module. 

Note! 
The Fieldcheck tester /simulator is used for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can be imported into a database, 
printed out and used for official certification. Contact your Endress +Hauser representative for more 
information. 
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5.6 PROFIBUS DP hardware settings 

5.6.1 Configuring the write protection 
A jumper on the I/O board provides the means of switching hardware write protection on or off. 
When the hardware write protection is switched on, it is not possible to write to the device 
parameters via PROFIBUS (acyclic data transfer, e.g. via FieldCare). 

Warning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

1. Switch off power supply. 

2. Remove the I/O board. 

3. Configure the hardware write protection accordingly with the aid of the jumpers (see Figure). 

4. Installation is the reverse of the removal procedure. 

A0005<0] 

Fig. 49: Switching write protection on and off with the aid of a jumper on the 1/O board 

1 Jumper for switching write protection on and off 
1.1 Write protection switched on = it is not possible to write to the device parameters via PROFIBUS (acyclic data 

transfer, e.g. via FieldCare). 
1.2 Write protection switched off (factory setting) = it is possible to write to the device parameters via PROFIBUS 

(acyclic data transfer, e.g. via FieldCare). 

LED Overview of LED status: 
- Lit continuously -+ Ready for operation 
- Not lit -* Not ready for operation 
- Flashing -> System or process error present -> M 99 
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5.6.2 Configuring the device address 
The address must always be configured for a PROFIBUS DP /PA measuring device. 
The valid device addresses are in the range from 1 to 126. In a PROFIBUS DP /PA network, each 
address can only be assigned once. If an address is not configured correctly, the device is not 
recognized by the master. All measuring devices are delivered from the factory with the address 126 

and software addressing. 

Addressing via local operation 

Addressing takes place in the "BUS ADDRESS" function -* see "Description of Device Functions" 
manual. 

Addressing via miniature switches 

Warning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

1. Loosen Allen screw (3 mm) of the securing clamp. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Remove the local display (if present) by loosening the set screws of the display module. 

4. Set the position of the miniature switches on the I/O board using a sharp pointed object. 

5. Installation is the reverse of the removal procedure. 

a0002821 

Fig. S0: Addressing with the aid of miniature switches on the I/O board 

a Miniature switches for setting the device address (illustrated: 1 + 16 + 32 = device address 49) 
b Miniature switches for the address mode (method of addressing): 

OFF = software addressing via local operation (factory setting) 
ON = hardware addressing via miniature switches 

c Miniature switches not assigned 

Endress+Hauser 73 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 107 of 564



Operation Promag 50 PROFIBUS DP /PA 

5.6.3 Configuring the terminating resistors 
Note! 
It is important to terminate the RS485 line correctly at the start and end of the bus segment since 
impedance mismatch results in reflections on the line which can cause faulty data transfer. 

Qj Warning! 
Risk of electric shock! Exposed components carry dangerous voltages. 
Make sure that the power supply is switched off before you remove the cover of the electronics 
compartment. 

For baudrates up to 1.5 MBaud, the termination is set via the terminating switch SW 1 for the 
last transmitter on the bus: ON - ON - ON - ON. 
The measuring device is operated with a baudrate >1.5 MBaud: 
Due to the capacitive load of the user and the line reflection generated as a result, make sure that 
external termination is used. 

The miniature switch for termination is located on the I/O board (see Figure): 

Fig. 51: Set terminating resistors (for baudrates < 1.5 MBaud) 

A = Factory setting 
B = Setting at the last transmitter 

Note! 
It is generally recommended to use external termination since if a device that is terminated 
internally is defect, this can result in the failure of the entire segment. 
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5.7 PROFIBUS PA hardware settings 

5.7.1 Configuring the write protection 
A jumper on the I/O board provides the means of switching hardware write protection on or off. 

When the hardware write protection is switched on, it is not possible to write to the device 
parameters via PROFIBUS (acyclic data transfer, e.g. via FieldCare). 

QWarning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

1. Switch off power supply. 

2. Remove the I/O board. 

3. Configure the hardware write protection accordingly with the aid of the jumpers (see Figure). 

4. Installation is the reverse of the removal procedure. 

400135Q 

Fig. 52: Switching write protection on and off with the aid of a jumper on the I/O board 

1 Jumper for switching write protection on and off 
1.1 Write protection switched off (factory setting) = it is possible to write to the device parameters via PROFIBUS 

¡acyclic data transfer, e.g. via FieldCare) 
1.2 Write protection switched on = it is not possible to write to the device parameters via PROFIBUS ¡acyclic data 

transfer, e.g. via FieldCare) 

2 Jumper without function 

LED Overview of LED status: 
- Lit continuously Ready for operation 
- Not lit --> Not ready for operation 
- Flashing --> System or process error present (s1 99 
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5.7.2 Configuring the device address 
The address must always be configured for a PROFIBUS DP /PA device. 
The valid device addresses are in the range from 1 to 126. In a PROFIBUS DP /PA network, each 
address can only be assigned once. If an address is not configured correctly, the device is not 
recognized by the master. All measuring devices are delivered from the factory with the address 126 
and software addressing. 

Addressing via local operation 

Addressing takes place in the "BUS ADDRESS" function -a see "Description of Device Functions" 
manual. 

Addressing via miniature switches 

QWarning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

I. Loosen Allen screw (3 mm) of the securing clamp. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Remove the local display (if present) by loosening the set screw of the display module. 

4. Set the position of the miniature switches on the I/O board using a sharp pointed object. 

5. Installation is the reverse of the removal procedure. 

Fig. 53: Addressing with the aid of miniature switches on the I/O board 

a Miniature switches for setting the device address (illustrated: I + I b + 32 = device address 49) 
b Miniature switches for the address mode (method of addressing): 

- OFF = software addressing via local operation (factory setting) 
- ON = hardware addressing via miniature switches 

c Miniature switches not assigned 
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6 Commissioning 

6.1 Function check 
Make sure that all fmal checks have been completed before you start up your measuring point: 

Checklist for "Post- installation check" -4 al 53 
Checklist for "Post- connection check" -+ G 62 

Note! 
When using PROFIBUS PA, please note the following: 

The PROFIBUS interface's technical data must be maintained in accordance with IEC 61158 -2 
(MBP). 
A normal multimeter can be used to check the bus voltage of 9 to 32 V and the current 
consumption of 11 mA at the device. 

6.2 Switching on the measuring device 
Once the connection checks have been successfully completed, it is time to switch on the power 
supply. The device is now operational. The measuring device performs a number of post switch -on 
self -tests. As this procedure progresses the following sequence of messages appears on the local 

display: 

PROMAG 50 
STARTUP.. . 

DEVICE SOFTWARE 
V XX.XX.XX 

SYSTEM OK 
-.OPERATION 

Start -up message 

Current software version 

Beginning of normal measuring mode 

Normal measuring mode commences as soon as start -up completes. 
Various measured -value and /or status variables (HOME position) appear on the display. 

CkL 
Note! 
If start -up fails, an error message indicating the cause is displayed. 
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6.3 Quick Setup 
A Quick Setup guides you through the local display to the functions of the measuring device that 
have to be configured for the task in question. The following Quick Setups are available for rapid 
measuring device commissioning and to establish the cyclic data transfer between the PROFIBUS 
master and the measuring device (slave): 

Quick Setup "Commissioning" -a i 78 (next section) 
Quick Setup "Communication" -* E 79 

Note! 
In the case of measuring devices without a local display, the individual parameters and functions 
must be configured via a configuration prográm, e.g. FieldCare. 

6.3.1 "Commissioning" Quick Setup menu 
The "Commissioning" Quick Setup menu guides you systematically through the setup procedure for 
all the major device functions that have to be configured for standard measuring operation. 

óÓa1 ] Li-- 
HOME- POSITION 

Quick Setup 

Setup 
Commission 

Language 

Pre -Setting 

Unit 
Volume Flow 

Unit to Bus 

Select 
Output 

A0005404-en 

For the Quick Setup "Commissioning ", only settings have to be made in the functions shown in the 
graphic above. 

Note! 
When you run through the Quick Setup another function or option is displayed ( "Output" option) 
but this should not be taken into account. Settings in this function are not processed further by the 
measuring system. 
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6.3.2 "Communication" Quick Setup menu 
To establish cyclic data transfer, various arrangements between the PROFIBUS master and the 
measuring device (slave) are required which have to be taken into consideration when configuring 
various functions. These functions can be configured quickly and easily by means of the 
"Communication" Quick Setup. 

xyyy 

Eig@ 
HOME 

POSITION 

Quick Setup 

{ 

(21 

Setup 
Kommunikation 

Bus 
Address 

Selection 
GSD 

Aus Set unit to bus Set unit 

QS Inbetriebn. Ein weiteres Quick Setup? Nein 

QS Inbetriebnahme 

Fig. 54: Communication Quick Setup. 

The table explains the function configuration options in more detail. 

A0005<50 

SETUP 

COMMUNICATION 
After E1 (YES) is pressed by way of confirmation, the following functions are called up in 

succession. 

BUS ADDRESS Enter the device address (permitted address range: I to 126) 

Factory setting: 126 

SELECTION GSD Select the operating mode (GSD file) which should be used for cyclic data transfer with the 
PROFIBUS master. 

Options 
MANUFACT. SPEC. --> The measuring device is operated with complete device functionality. 
MANUFACT V2.0 -* The measuring device is used as the replacement for the previous 

Promag 33 model (compatibility mode). 
GSD PROFILE -* The measuring device is operated in the PROFIBUS Profile mode. 

Factory setting: MANUFACT. SPEC. 

Note! 
For PROFIBUS network configuration, make sure that the right device master file (GSD file) of the 
measuring device is used for the selected operating mode --> Li 82. 

SET UNIT TO BUS If this function is executed, the volume flow (AI module) transmitted cyclically is transmitted to 

the PROFIBUS master (Class I) with the system unit configured in the measuring device. 

Options: 
OFF 
SET UNITS (transmission is started by pressing the O key) 

6 Caution! 
Activating this function can cause the volume flow (AI module) transmitted to the PROFIBUS 

master (Class 1) to change suddenly; this, in turn, can affect subsequent control routines. 

Endress+Hauser 79 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 113 of 564



Commissioning Promag 50 PROFIBUS DP /PA 

6.4 Commissioning the PROFIBUS interface 
Note! 

All functions required for commissioning are described in detail in the "Description of Device 
Functions" manual which is a separate part of these Operating Instructions. 
A code (factory setting: 50) must be entered to change device functions, numerical values or 
factory settings. 

6.4.1 PROFIBUS DP /PA commissioning 
The following steps must be carried out in the sequence specified: 

1. Check the hardware write protection: 
The "WRITE PROTECTION' parameter indicates whether write access to the device is possible 
via PROFIBUS communication (e.g. via FieldCare). 

Note! 
This check is not needed if operating via the local display. 

COMMUNICATION -> WRITE PROTECTION... 
-> OFF display (factory setting): write access via PROFIBUS possible 
-* ON display: write access via PROFIBUS not possible 

Deactivate the write protection if necessary: 
- PROFIBUS DP -> G 72 
- PROFIBUS PA --> Cg 75 

2. Enter the tag name (optional): 
COMMUNICATION - TAG NAME 

3. Configure the bus address: 
Configure the bus address: 
- Software addressing via the local display: 

COMMUNICATION -3 BUS ADDRESS 
- Hardware addressing via miniature switches: 

PROFIBUS DP - E 73; PROFIBUS PA -> n 76 

4. Select the system units: 
By means of the system units group: 
SYSTEM UNITS -+ UNIT VOL. FLOW -> UNIT VOLUME -+ UNIT... 
Execute the SET UNITS function in the SET UNIT TO BUS parameter to transmit the 
volume flow transmitted cyclically to the PROFIBUS master (Class 1) with the system unit 
configured in the measuring device. 
COMMUNICATION - SET UNIT TO BUS 

Note! 
- The configuration of the engineering units for the totalizers is described separately 

-3 see Point 6. 

- If the system unit is changed by means of the local operation, this initially does not have any 
effect on the unit which is used to transmit the volume flow to the automation system. 
The altered system unit of the measured value is not transmitted to the automation system 
until the SET UNIT TO BUS function is activated in the COMMUNICATION block. 

5. Set the measuring mode: 
SYSTEM PARAMETER -> MEASURING MODE 
Select the flow components that should be recorded by the measuring device: 
- UNIDIRECTIONAL (factory setting) = only the positive flow components 
- BIDIRECTIONAL = the positive and negative flow components 
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6. Configuration of totalizers 1 to 2: 
The measuring device has two totalizers. The following example describes the configuration of 

the totalizer using totalizer 1 as an example. 

Using the CHANNEL function (6133), you can determine the measured variable (e.g. 

volume flow) to be cyclically transmitted to the PROFIBUS master (Class 1) as a totalizer 
value: 
a. TOTALIZER SELECT TOTALIZER 

... -> select TOTALIZER 1 

b. TOTALIZER CHANNEL... 
... -> VOLUME FLOW option (CHANNEL = 273), factory setting: the volume flow is 

totalized as the measured variable. 
... -3 OFF option (CHANNEL = 0): no totalizing, the value 0 is displayed as the totalizer 
value. 

Note! 
If, when the PROFIBUS network configuration, the module or the function "TOTAL" was 
integrated in slot 2 or 5, the measured variable selected in the CHANNEL function is 

transmitted cyclically to the PROFIBUS master (Class 1) for the respective totalizer 1 to 2. - L 87 

Enter the desired totalizer units: 
TOTALIZER -+ UNIT TOTALIZER (factory setting: m3) 

Configure totalizer status, e.g. totalize: 
TOTALIZER SET TOTALIZER... 
... -> Options: TOTALIZE 

Set the totalizer mode: 
TOTALIZER -* TOTALIZER MODE... 
... -3 BALANCE option (factory setting): counts the positive and negative flow components 
... -> POSITIVE option: only counts the positive flow components 
... NEGATIVE option: only counts the negative flow components 
... -4 LAST VALUE option: totalizer stays at the last value 

ckL Note! 
The BIDIRECTIONAL option has to be active in the SYSTEM PARAMETER - 
MEASURING MODE function for the counting of the positive and negative flow 
components (BALANCE) or of only the negative flow components (NEGATIVE) to be 

executed correctly. 

7. Select the operating mode: 
Select the operating mode (GSD file) which should be used for cyclic data transfer to the 
PROFIBUS master. 

COMMUNICATION - SELECTION GSD... 
... -4 MANUFACTURER SPEC. option (factory setting): the complete device functionality is 

available 
... -> MANUFACT V2.0 option: the measuring device is used as the replacement for the 
previous model (Promag 33) (compatibility mode) 
...-* GSD PROFILE option: the measuring device is operated in the PROFIBUS Profile mode. 

Note! 
For PROFIBUS network configuration, make sure that the right device master file (GSD file) of 
the measuring device is used for the selected operating mode -> N 82. 

8. Configuration of cyclic data transfer in the PROFIBUS master: 
A detailed description of the system integration can be found on - I 82. 
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6.5 PROFIBUS DP /PA system integration 

6.5.1 Device master file (GSD file) 

For PROFIBUS network configuration, the device master file (GSD file) is needed for every bus user 
(PROFIBUS slave). The GSD file contains a description of the properties of a PROFIBUS device, such 
as supported data transmission rate and number of input and output data. Before configuration takes 
place, a decision should be made as to which GSD file should be used to operate the measuring 
device in the PROFIBUS DP master system. 

The measuring device supports the following GSD files: 

Promag 50 GSD file (complete device functionality) 
PROFIBUS Profile GSD file 
Promag 33 GSD file (compatibility with previous Promag 33 model) 

The following section contains detailed information on the GSD files supported: 

Promag 50 GSD file (complete device functionality) 

Use this GSD file to access the complete functionality of the measuring device. In this way, device - 
specific measured variables and functionalities are thus completely available in the PROFIBUS 
master system. An overview of the modules available (input and output data) can be found on 
->I86 

GSD file with standard or extended format 

The GSD file with either the standard or the extended format must be used depending on the 
configuration software used. When installing the GSD file, the GSD file with the extended format 
(EH3x15xx.gsd) should always be used first. 
However, if the installation or the configuration of the device fails with this format, then use the 
standard GSD (EH3_15xx.gsd). This differentiation is the result of different implementation of the 
GSD formats in the master systems. Note the specifications of the configuration software. 

Name of the Promag SO GSD file 

ID No. Promag 50 GSD file Type file Bitmaps 

PROFIBUS DP 1546 
(Hex) 

Extended format EH3x1546.gsd 
(recommended): EH3_1546.gsd 
Standard format: 

EH_1546.200 EH_1546_d.bmp /.dib 
EH_ 1546_n.bmp /.dib 
EH_ 1546_s.bmp /.dib 

PROFIBUS PA 1525 
(Hex) 

Extended format EH3xI525.gsd 
(recommended): EH3_1 525.gsd 
Standard format: 

EH_1525.200 EH_1525_d.bmp /.dib 
EH_ 1525_n.bmp /.dib 
EH_1525_s.bmp /.dib 

How to acquire: 

Internet (Endress +Hauser) -> www.endress.com (-* Download) 
CD -ROM with all GSD files for Endress +Hauser devices -* Order No.: 56003894 

Contents of the download file from the internet and CD -ROM: 

all Endress +Hauser GSD files (standard and extended format) 
Endress +Hauser type and bitmap files 
Useful information about the devices 
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PROFIBUS Profile GSD file 

The function scope of the profile GSD file is defined by the PROFIBUS Profile Specification 3.0. The 

function scope is restricted compared to the Promag 50 GSD file (complete device functionality). 
However, similar devices from different manufacturers can be interchanged with the profile GSD 

file without the need to reconfigure (interchangeability). 

The following modules are supported with the Profile GSD file: 

"AI FLOW" module Analog Input function block 1 / Output variable: Volume flow 

"TOTALIZER" module -* Totalizer function block 1 / Output variable: Totalized volume flow 

Name of the PROFIBUS Profile GSD file 

Profile 3.0 ID No. Profile GSD file 

PROFIBUS DP 9740 (Hex) PA039740.gsd 

PROFIBUS PA 9740 (Hex) PA139740.gsd 

Can be acquired from: 

Internet (GSD library of the PROFIBUS User Organization) -> www.PROFIBUS.com 

Promag 33 GSD file 

Promag 33 with Profile Version 2.0 is the precursor to Promag 50. 

If Promag 33 is already being operated in the system and if the device has to be replaced, Promag 50 
can be used as a replacement device without having to reconfigure the PROFIBUS DP network. 

Further information -> C i 84. 

6.5.2 Selecting the GSD file in the measuring device 

Depending on which GSD file is used in the PROFIBUS master system, the corresponding GSD file 

has to be selected in the device by means of COMMUNICATION -> SELECTION GSD. 

Promag 50 GSD file -* Select MANUFACT. SPEC. (factory setting) 
Profile GSD file Select: GSD PROFILE 

Promag 33 GSD file -* Select: MANUFACT V2.0 

6.5.3 Example for selecting the GSD file 

Before configuration takes place, a decision should be made as to which GSD file should be used to 

configure the measuring device in the PROFIBUS master system. The following example describes 
the use of the Promag 50 GSD file (complete functionality) for PROFIBUS PA: 

Select the Promag 50 GSD file in the measuring device by means of the SELECTION GSD function. 
COMMUNICATION -> SELECTION GSD -> Select: MANUFACT. SPEC. 

1. Before configuring the network, load the Promag 50 GSD file into the configuration system/ 
master system. 

Note! 
When installing the GSD file, always first use the GSD file with the extended format 
(EH3x1525.gsd). However, if the installation or the configuration of the device fails with this 
format, then use the standard GSD (EH3_1525.gsd). 

Example for the configuration software Siemens STEP 7 of the Siemens PLC family 

S7- 300/400: 
Use the Promag 50 GSD file with the extended format (EH3x1525.gsd). 
Copy the file to the subdirectory ...\ siemens \ step7 \ s7data \ gsd. 

The bitmap files also belong to the GSD files. These bitmap files are used to display the 
measuring points in image form. The bitmap files must be saved to the directory "...\ siemens 
\ step7 \ s7data \ nsbmp ". 
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If you are using configuration software other than that referred to above, ask your PROFIBUS 
master system manufacturer which directory you should use. 

2. Promag 50 is a modular PROFIBUS slave, i.e. the desired module configuration (input and 
output data) must be performed in the next step for Promag 50. This can be done directly by 
means of the configuration software. 
A detailed description of the modules supported by the measuring device can be found on 
-4 I 86 

6.5.4 Compatibility with previous 
Promag 33 model (Profile Version 2.0) 

The Promag 33 measuring device with Profile Version 2.0 is the PROFIBUS precursor to Promag 50. 
If Promag 33 is already being operated in the system and if the device has to be replaced, Promag 50 
can be used as a replacement device without having to reconfigure the PROFIBUS network. 
In the event of a device being replaced, Promag 50 completely supports the compatibility of the 
cyclic data with the previous Promag 33 model. 

The measuring devices can be exchanged as follows: 

Existing device: GSD file used: -> To be replaced with: 

Promag 33 PROFIBUS DP 

(ID No. 0x1511) 
Extended format: 
or 
Standard format: 

EH3x1511.gsd 

EH3_151 l.gsd 
-> Promag 50 PROFIBUS DP 

Promag 33 PROFIBUS PA 

(ID No. Ox1505) 
Extended format: 
or 
Standard format: 

EH3x1505.gsd 

EH3_1505.gsd 
-> Promag 50 PROFIBUS PA 

Promag 50 is accepted as the replacement device if the " MANUFACT V2.0" option is activated in 
the "SELECTION GSD" parameter. 
Promag 50 then realizes that a Promag 33 device was configured in the automation system and 
makes suitable input and output data and measured value status information available even though 
the devices differ in name and ID number. You do not have to adjust the configuration of the 
PROFIBUS network in the automation system. 

Procedure after replacing the measuring devices: 

1. Set the same (old) device address -* FIELDBUS ADDRESS function 

2. In the SELECTION GSD function -> Select MANUFACT V2.0 

3. Restart the measuring device -* SYSTEM RESET function 

Note! 
If necessary, the following settings have to be made after exchanging the devices: 

Configuration of the application- specific parameters 
Configuration of the units for the volume flow and totalizer 

6.5.5 Maximum number of writes 
If a nonvolatile device parameter is modified via cyclic or acyclic data transfer, the change is saved 
in the EEPROM of the measuring device. 
The number of writes to the EEPROM is technically restricted to a maximum of 1 million. Attention 
must be paid to this limit since, if exceeded, it results in data loss and measuring device failure. For 

this reason, avoid constantly writing nonvolatile parameters via PROFIBUS! 
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6.6 PROFIBUS DP /PA cyclic data transfer 
The following section describes cyclic data transfer when using the Promag 50 GSD file (complete 
device functionality). 

6.6.1 Block model 
The block model illustrated shows which input and output data the measuring device provides for 

cyclic data transfer via PROFIBUS DP /PA. 

Physical 
Block 

tl 
Signal 

processing 

Local 

000 Display 

t 
0 Transducer 

block 

PROFIBUS 
PROFILE 

Parameter 

Manufacturer 
specific 

Parameter 

Volume flow 

Analog Input 
Function block 

Volume flow 

Totalizer 1 

Function block 
J411 

Output value Al 

Out value TOTAL 1 

Configuration SETTOT, MODETOT 

Volume flow 

Off 

Out value TOTAL 2 

- Totalizer 2 Configuration SETTOT, MODETOT 
Function block 

Display value DISPLAY_VALUE 

Control CONTROL_BLOCK 

Fig. 55: Block model for Promag 50 PROFIBUS DP /PA Profile 3.0 
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6.6.2 Modules for cyclic data transfer 

The measuring device is a modular PROFIBUS slave. In contrast to a compact slave, the structure 
of a modular slave is variable - it consists of several individual modules. In the GSD file, the 
individual modules (input and output data) are described with their individual properties. The 
modules are permanently assigned to the slots, i.e. the sequence or arrangement of the modules 
must be observed when configuring the modules (see following table). Gaps between configured 
modules have to be assigned the "EMPTY_MODULE" module. 
To optimize the data throughput rate of the PROFIBUS network, it is recommended to only 
configure modules that are processed in the PROFIBUS master system. 

It is essential to adhere to the following sequence /assignment when configuring the modules in the 
PROFIBUS master system: 

Slot 
sequence Module Description 

1 Al 

Analog Input function block 1 

Output variable --4 Volume flow (factory setting) 

2 

TOTAL or 

BETTOT TOTAL or 
SETTOT_MODETOT_TOTAL 

Totalizer function block 1 

TOTAL -4 Output variable = volume flow (factory setting) 
BETTOT -> Totalizer control 
MODETOT --> Totalizer configuration 

3 DISPLAY_VALUE 

Default value for local display 

4 CONTROL_BLOCK 

Control of device functions 

5 

TOTAL or 

BETTOT TOTAL or 
SETTOT_MODETOT_TOTAL 

Totalizer function block 2 
TOTAL -> Output variable = volume flow (factory setting) 
BETTOT -> Totalizer control 
MODETOT -4 Totalizer configuration 

Note! 
The assignment of measured variables for the Analog Input function block (1) and the Totalizer 
function blocks (1 to 2) cannot be changed using the CHANNEL function. A detailed description 
of the individual modules is provided in the following section. 
The device has to be reset once a new configuration has been loaded to the automation system. 
This can be effected as follows: 
- Via the local display 
- By means of an operating program (e.g. FieldCare) 
- By switching the supply voltage off and on again 
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6.6.3 Description of the modules 

AI module (Analog Input) 

The corresponding measured variable, including the status, is transferred cyclically to the 
PROFIBUS master (Class 1) by means of the AI module (slot 1). The measured variable is portrayed 
in the first four bytes in the form of a floating point number in accordance with the IEEE 754 
standard. The fifth byte contains standardized status information on the measured value. Further 
information on the device status is provided on -*) 101. 

Input data 

Byte 1 I Byte 2 I Byte 3 I Byte 4 

Measured variable (IEEE 754 floating -point number) 

Byte 5 

Status 

Assignment of the measured variables to the AI module 

The AI module can transmit different measured variables to the PROFIBUS master (Class 1). 

The measured variables are assigned to Analog Input function block 1 in the CHANNEL function 
by means of the local display or using an operating program (e.g. FieldCare): 
COMMUNICATION -* BLOCK SELECTION: select an Analog Input function block -> 
CHANNEL: select a measured variable 

Possible settings 

Measured variable ID for the CHANNEL function 

VOLUME FLOW 273 

Factory setting 

Module Analog Input function block ' Measured variable ID for the CHANNEL 
function 

Al (slot 1) I VOLUME FLOW 273 

TOTAL module 

The measuring device has two Totalizer function blocks. The totalizer values can be transferred 
cyclically to the PROFIBUS master (Class 1) by means of the TOTAL module (slots 2 and 5). The 
totalizer value is portrayed in the first four bytes in the form of a floating point number in accordance 
with the IEEE 754 standard. The fifth byte contains standardized status information on the totalizer 
value. Further information on the device status is provided on - C 101. 

Input data 

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 

Totalizer value (IEEE 754 floating -point number) Status 

Assignment of the measured variables to the TOTAL module 

The TOTAL module can transmit different totalizer values to the PROFIBUS master (Class 1). The 
measured variables are assigned to Totalizer function blocks 1 to 2 in the CHANNEL function by 
means of the onsite display or using an operating program (e.g. FieldCare): 
COMMUNICATION -4 TOTALIZER SELECTION: select a totalizer -4 CHANNEL: select a 

measured variable 

Endress+Hauser 87 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 121 of 564



Commissioning Promag 50 PROFIBUS DP /PA 

Possible settings 

Totalizer value /measured variable ID for the CHANNEL function 

VOLUME FLOW 273 

OFF 0 

Factory setting 

Module Totalizer function 
block 

Totalizer value/ 
Measured variable 

Unit ID for the CHANNEL 
function 

TOTAL (slot 2) 1 VOLUME FLOW m3 273 

TOTAL (slot 5) 2 VOLUME FLOW m3 273 

SETTOT_TOTAL module 

The SETTOT_TOTAL module combination (slots 2 and 5) consists of the SETTOT and TOTAL 
functions. 
With this module combination: 

The totalizer can be controlled by means of the automation system (SETTOT) 
The totalizer value is transmitted incl. status (TOTAL) 

SETTOT function 

In the SETTOT function, the totalizer can be controlled by means of control variables. 
The following control variables are supported: 

0 = Totalize (factory setting) 
1 = Reset totalizer (the totalizer value is reset to 0) 

2 = Accept totalizer presetting 

Note! 
Totalizing continues automatically once the totalizer value has been reset to 0 or set to the preset 
value. To restart totalizing it is not necessary to change the control variable again to O. 

Stopping totalizing is controlled in the SETTOT_MODETOT_TOTAL module by means of the 
MODETOT function -* t 89. 

TOTAL function 

Description of the TOTAL function, see TOTAL module -> C 87 

Data structure of the SETTOT TOTAL module combination 

Output data 

SETTOT 

Byte I 

Control 

Input data 

TOTAL 

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 

Totalizer value (IEEE 754 floating -point number) Status 
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SETTOT_MODETOT_TOTAL module 

The SETTOT_ MODETOT_TOTAL module combination (slots 2 and 5) consists of the SETTOT, 

MODETOT and TOTAL functions. 
With this module combination: 

The totalizer can be controlled by means of the automation system (SETTOT) 

The totalizer can be configured by means of the automation system (MODETOT) 
The totalizer value is transmitted incl. status (TOTAL) 

SETTOT function 

Description of the SETTOT function, see SETTOT_TOTAL module -* C4 88. 

MODETOT function 

In the MODETOT function, the totalizer can be configured by means of control variables. 
The following settings are possible: 

0 = balancing (factory setting), counts the positive and negative flow components 
1 = counts the positive flow components 
2 = counts the negative flow components 
3 = Totalizing is stopped 

Note! 
The BIDIRECTIONAL option has to be active in the MEASURING MODE function for the counting 
of the positive and negative flow components (control variable 0) or of only the negative flow 
components (control variable 2) to be executed correctly. 

TOTAL function 

Description of the TOTAL function, see TOTAL module -> n 87 

Data structure of the SETTOT MODETOT TOTAL module combination 

Output data 

SETTOT MODETOT 

Byte 1 Byte 2 

Control Configuration 

Input data 

TOTAL 

Byte 1 I Byte 2 
I 

Byte 3 I Byte 4 Byte 5 

Totalizer value (IEEE 754 floating -point number) Status 

Example for using the SETTOT MODETOT TOTAL module 

If the SETTOT function is set to 1 (= reset the totalizer), the value for the aggregated total is reset 
to O. 

If the aggregated total of the totalizer should constantly retain the value 0, the value 3 (= stop 
totalizing) should first be selected in the MODETOT function and then the value 1 (= reset the 
totalizer) should be selected in the SETTOT function. 

DISPLAY_VALUE module 

By means of the DISPLAY_VALUE module (slot 3), any value (IEEE 754 floating point number) incl. 
the status can be cyclically transmitted directly to the local display via the PROFIBUS master 
(Class 1). The assignment of the display value to the main line, additional line or information line 
can be configured via the local display itself or via an operating program (e.g. FieldCare). 

Output data 

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 

Display value (IEEE 754 floating -point number) Status 
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90 

Status 

The device interprets the status in accordance with PROFIBUS Profile Specification Version 3.0. The 
statuses OK, BAD and UNCERTAIN are indicated by a corresponding symbol on the local display. 
-> C65 

CONTROL_BLOCK module 

By means of the CONTROL_BLOCK module (slot 4), the measuring device is able to process device - 
specific control variables from the PROFIBUS master (Class 1) in cyclic data transfer (e.g. switching 
on positive zero return). 

Supported control variables of the CONTROL_BLOCK module 

The following device -specific control variables can be selected by changing the output byte from 
0-+x: 

Module Control variables 

CONTROL_BLOCK 

0 - 2: Positive zero return ON 

0 -> 3: Positive zero return OFF 

0 ---> 8: UNIDIRECTIONAL measuring mode 
0 -> 9: BIDIRECTIONAL measuring mode 
0 24: Run SET UNIT TO BUS function 

Note! 
The control (e.g. switching on positive zero return) is executed by cyclic data transfer if the output 
byte switches from "0" to the bit pattern in question. The output byte must always switch from "0 ". 

A switchback to "0" does not have any effect. 

Example (changing the output byte) 

From -* To Result 

O -> 2 Positive zero return is switched on 

2 - 0 No effect 

0 -> 3 Positive zero return is switched off 

3 -> 2 No effect 

Output data 

Byte I 

Control 

EMPTY_MODULE module 

The measuring device is a modular PROFIBUS slave. In contrast to a compact slave, the structure 
of a modular slave is variable - it consists of several individual modules. In the GSD file, the 
individual modules are described with their individual properties. The modules are permanently 
assigned to the slots, i.e. the sequence or arrangement of the modules must be observed when 
configuring the modules. Gaps between configured modules have to be assigned the 
EMPTY_MODULE module. 
For a detailed description, see -* E 86 
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6.6.4 Configuration examples with Simatic S7 HW Konfig 

Example 1 
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Fig. 56: Full configuration using Promag 50 CSD file (complete device functionality) 

It is essential to adhere to the following sequence when configuring the modules in the PROFIBUS 

master (Class 1): 

Slot sequence Module input data output data 
Description 

1 Al 5 

Analog Input function block I 

Output variable -> Volume flow (factory setting) 

2 BETTOT MODETOT TOTAL - 5 2 

Totalizer function block I 

TOTAL -> Output variable = volume flow (factory setting) 

SETTOT -> Totalizer control 
MODETOT - Totalizer configuration 

3 DISPLAY VALUE - 5 

Default value for local display 

4 CONTROL BLOCK - I 

Control of device functions 

5 BETTOT MODETOT TOTAL 5 2 

Totalizer function block 2 

TOTAL --> Output variable = volume flow (factory setting) 

SETTOT -> Totalizer control 
MODETOT -> Totalizer configuration 
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Example 2 
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Fig. 57: In this example, modules that are not needed are replaced by the EMPTY MODULE 
module. The Promag 50 CSD file (complete device functionality) is used. 

The Analog Input function block 1 (slot 1), the totalizer value TOTAL (slot 2) and the cyclic control 
of device functions CONTROL_BLOCK (slot 4) are activated with this configuration. The volume 
flow (factory setting) is cyclically read out from the measuring device via Analog Input function 
block 1. The totalizer is planned "without configuration''. This means that in this example it only 
delivers the totalizer value for the volume flow via the TOTAL module and cannot be controlled by 
the PROFIBUS master (Class 1). 

Slot sequence Module input data output data 
Description 

1 Al 5 

Analog Input function block 1 

Output variable -4 Volume flow (factory setting) 

2 TOTAL 5 

Totalizer function block 1 

TOTAL -> Output variable = volume flow (factory setting) 

3 EMPTY_MODULE - - 
Empty 

4 CONTROL_BLOCK - 1 

Control of device functions 

5 EMPTY_MODULE - - 
Empty 
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6.7 Acyclic data transfer 
Acyclic data transfer is used for transmitting parameters during commissioning, maintenance or for 

displaying other measured variables that are not included in useful cyclic data traffic. In this way, 
you can modify parameters for identifying, control or comparison in the various blocks (Physical 
Block, Transducer Block, function block) while the device is involved in cyclic data transfer with a 

PLC. 
If acyclic data transfer has to be observed, a distinction is generally made between two types: 

6.7.1 Master Class 2 acyclic (MS2AC) 

MS2AC refers to acyclic data transfer between a field device and a Class 2 master (e.g. FieldCare, 
Siemens PDM, etc. -4 G 69). Here, the master opens a communication channel by means of an 
SAP (Service Access Point) to access the device. 
A Class 2 master has to be aware of all the parameters that are to be exchanged with the device by 
means of PROFIBUS. This assignment takes place either in a DD file (Device Description), a DTM 
(Device Type Manager) or within a software component in the master by means of slot and index 
addressing to each individual parameter. 

Please note the following for MS2AC communication: 
As already explained, a Class 2 master accesses a device by means of special SAPs. 

Thus, the number of Class 2 masters that can simultaneously communicate with a device is 

restricted to the number of SAPs made available for this data transfer. 
The use of a Class 2 master increases the cycle time of the bus system. This should be taken into 
consideration when programming the PCS /control system used. 

6.7.2 Master Class 1 acyclic (MS1AC) 

In MS1AC, a cyclic master that is already reading the cyclic data from the device or is writing to the 
device opens the communication channel by means of SAP 0x33 (special Service Access Point for 

MS1AC) and can then, just like a Class 2 master, acyclically read or write a parameter by means of 
the slot and index (if supported). 
Please note the following for MS1AC communication: 

Currently there are very few PROFIBUS masters on the market that support this data transfer. 
Not all PROFIBUS devices support MS1AC. 
In the user program, please note that the operating life of a device is dramatically reduced by 

constantly writing parameters (e.g. with every cycle of the program). Parameters written 
acyclically are stored in memory modules (EEPROM, Flash, etc.) with voltage resistance. These 
memory modules are only designed for a limited number of writes. This number of writes is not 
even remotely reached in normal operation without MS1AC (during parameterization). Incorrect 
programming can mean that this maximum number is quickly reached, thereby dramatically 
reducing the operating life of a device. 

The measuring device supports MS2AC communication with 2 available SAPs. 
MS 1 AC communication is supported by the device. 
The memory module is designed for one million writes. 
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6.8 Adjustment 

6.8.1 Empty -pipe /full -pipe adjustment 
Flow cannot be measured correctly unless the measuring tube is completely full. 
This status can be permanently monitored using the Empty Pipe Detection: 

EPD = Empty Pipe Detection (with the help of an EPD electrode) 
OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring 
electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable 
for using EPD). 

Caution! 
Detailed information on the empty- pipe /full -pipe adjustment procedure can be found in the 
"Description of Device Functions" manual: 

EPD /OED ADJUSTMENT (carrying out the adjustment). 
EPD (switching on and off EPD /OED). 
EPD RESPONSE TIME (input of the response time for EPD /OED). 

Note! 
The EPD function is not available unless the sensor is fitted with an EPD electrode. 
The devices are already calibrated at the factory with water (approx. 500 uS /cm). 
If the fluid conductivity differs from this reference, empty- pipe /full -pipe adjustment has to be 
performed again on site. 
The default setting for EPD when the devices are delivered is OFF; the function has to be activated 
if required. 
The EPD process error can be output by means of the configurable relay output. 

Performing empty -pipe and full-pipe adjustment (EPD) 

1 Select the appropriate function in the function matrix: 
HOME -* © - PROCESS PARAMETER -> -a Lj -a EPD ADJUSTMENT 

2. Empty the piping: 
- The wall of the measuring tube should still be wet with fluid during EPD empty pipe 

adjustment 
- The wall of the measuring tube /the measuring electrodes should no longer be wet with 

fluid during OED empty pipe adjustment 

3. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and 
press CI to confirm. 

4. After empty-pipe adjustment, fill the piping with fluid. 

5. Start full -pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press 
to confirm. 

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing 

7. Switch on empty pipe detection in the EPD function: 
- EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and press to confirm 
- OED empty pipe adjustment: Select OED and confirm with 

Caution! 
The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display: 
- FULL = EMPTY 

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 
must repeat empty-pipe or full -pipe adjustment! 

- ADJUSTMENT NOT OK 
Adjustment is not possible because the fluid's conductivity is out of range. 

0 

0 

0 
0 
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6.9 Data storage device (HistoROM) 
At Endress +Hauser, the term HistoROM refers to various types of data storage modules on which 
process and measuring device data are stored. It is possible to plug these modules into other devices 
to copy device configurations from one device to another, for example. 

6.9.1 HistoROM /S-DAT (sensor-DAT) 

The S -DAT is an exchangeable data storage device in which all sensor relevant parameters are 
stored, i.e., diameter, serial number, calibration factor, zero point. 
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7 Maintenance 
No special maintenance work is required. 

7.1 Exterior cleaning 
When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 
surface of the housing and the seals. 

7.2 Seals 
The seals of the Promag H sensor must be replaced periodically, particularly in the case of gasket 
seals (aseptic version). 
The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 
and the fluid temperature. 

Replacement seals (accessories) 97. 

96 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 130 of 564



 

Promag 50 PROFIBUS DP /PA Accessories 

Endress+Hauser 

8 Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the 
transmitter and the sensor. Your Endress +Hauser service organization can provide detailed 
information on the specific order codes on request. 

8.1 Device -specific accessories 

Accessory Description Order code 

Proline Promag 50 Transmitter for replacement or storage. Use the order code to 50XXX - XXXXX * * * * ** 
transmitter define the following specifications: 

Approvals 
Degree of protection /version 
Cable for remote version 
Cable entry 
Display /power supply /operation 
Software 
Outputs /inputs 

8.2 Measuring principle -specific accessories 

Accessory Description Order code 

Mounting set for 

Promag 50 transmitter 
Mounting set for the transmitter (remote version). Suitable for: 

Wall mounting 
Pipe mounting 
Panel- mounted installation 

Mounting set for aluminum field housing. Suitable for: 

Pipe mounting 

DK5WM - 

Wall- mounting kit for 
Promag H 

Wall -mounting kit for the Promag H sensor. DK5HM - 

Cable for remote version Coil and signal cables, various lengths. DK5CA - ** 

Mounting kit for 

Promag D, wafer version 
Mounting kit consisting of: 

Mounting bolts 
Nuts incl. washers 
Flange seals 
Centering sleeves (if required for the flange) 

DKD ** - ** 

Set of seals for Promag D Set of seals consisting of two flange seals. DKSDD - * ** 

Mounting kit for 

Promag H 

Mounting kit consisting of: 

2 process connections 
Threaded fasteners 
Seals 

DKH ** - * * ** 

Set of seals for Promag H For regular replacement of the seals of the Promag H sensor. DK5HS - * ** 

Welding jig for Promag H Weld nipple as process connection: 
welding jig for installation in pipe. 

DK5HW - * ** 

Adapter connection for 

Promag A, H 

Adapter connections for installing a Promag H instead of a Promag 
30/33 A or Promag 30/33 H DN 25. 

DK5HA - * * * ** 

Ground rings for 

Promag H 

Ground rings for potential equalization. DKSHR - * ** 

Ground cable for 

Promag W, P, L 

Ground cable for potential equalization. DK5GC - * ** 
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Accessory Description Order code 

Ground disk for 
Promag W, P, L 

Ground disk for potential equalization. DK5GD - * * * ** 

FXAI95 The Commubox FXA195 connects intrinsically safe Smart 
transmitters with HART protocol to the USB port of a personal 
computer. This makes the remote operation of the transmitters 
possible with the aid of configuration programs (e.g. FieldCare). 
Power is supplied to the Commubox by means of the USB port 

FXA195 - 

8.3 Service -specific accessories 

Accessory Description Order code 

Applicator Software for selecting and planning flowmeters. The Applicator 
software can be downloaded from the Internet or ordered on 
CD -ROM for installation on a local PC. 
Contact your Endress +Hauser representative for more 
information. 

DXA80 - 

Fieldcheck Tester /simulator for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results 
can be imported into a database, printed out and used for official 

certification. 
Contact your Endress +Hauser representative for more 
information. 

50098801 

FieldCare FieldCare is Endress +Hauser's FDT -based asset management tool. 
It can configure all intelligent field units in your system and helps 
you manage them. By using status information, it is also a simple 
but effective way of checking their status and condition. 

See the product page on 
the Endress +Hauser 
Web site: 
www.endress.com 

Memograph M graphic 
display recorder 

The Memograph M graphic display recorder provides information 
on all the relevant process variables. Measured values are 
recorded correctly, limit values are monitored and measuring 
points analyzed. The data are stored in the 256 MB internal 
memory and also on a DSD card or USB stick. 
Memograph M boasts a modular design, intuitive operation and a 

comprehensive security concept. The ReadWin® 2000 PC 

software is part of the standard package and is used for 

configuring, visualizing and archiving the data captured. 
The mathematics channels which are optionally available enable 
continuous monitoring of specific power consumption, boiler 
efficiency and other parameters which are important for efficient 
energy management. 

RSG40 - 
* * * * * * * * * * ** 

FXAI93 Service interface from the device to the PC for operation via 
FieldCare. 

FXAI93 - 
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9 Troubleshooting 

9.1 Troubleshooting instructions 
Always start troubleshooting with the checklist below if faults occur after start -up or during 

operation. The routine takes you directly to the cause of the problem and the appropriate remedial 

measures. 

Check the display 

No display visible and no 
output signals present. 

1. Check the supply voltage -> terminals 1, 2 

2. Check the power line fuse -> L1 113 

85 to 260 V AC: 0.8 A slow -blow / 250 V 

20 to 55 V AC / 16 to 62 V DC: 2 A slow -blow / 250 V 

3. Measuring electronics defective --> order spare parts - D 97 

No display visible, but 
output signals are 
present. 

I. Check whether the ribbon -cable connector of the display module is correctly 

plugged into the amplifier board - D 109 

2. Display module defective -> order spare parts --> D 97 

3. Measuring electronics defective -> order spare parts -> P) 97 

Display texts are in a 

foreign language. 
Switch off power supply. Press and hold down both the FFI buttons and switch on the 

measuring device. The display text will appear in English (default) and is displayed at 

maximum contrast. 

Error messages on display 

Errors which occur during commissioning or measuring operation are displayed immediately. 

Error messages consist of a variety of icons: the meanings of these icons are as follows (example): 

- Error type: S = system error, P = process error 
- Error message type: 5 = fault message, ! = notice message 

- EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty 

- 03:00:05 = duration of error occurrence (in hours, minutes and seconds) 

- #401 = error number 

6 Caution! 
See the information on - D 68! 

The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 

message only. 

Error number: 
No. 001 - 399 
No. 501 - 699 

System error (device error) has occurred -> C1 100 

Error number: 
No. 401 - 499 

Process error (application error) has occurred - Cl 105 

Faulty connection to control system 

No connection can be made between the control system and the device. Check the following points: 

Supply voltage 
Transmitter 

Check the supply voltage -* terminals 1/2 

Device fuse Check the power line fuse - D 113 

85 to 260 V AC: 0.8 A slow -blow / 250 V 

20 to 55 VAC and 16 to 62 V DC: 2 A slow -blow / 250 V 
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Faulty connection to control system (continued) 

Fieldbus connection PROFIBUS PA: check data line 
Terminal 26 = PA + 

Terminal 27 = PA - 

PROFIBUS DP: check data line 
Terminal 26 = B (RxD /TxD -P) 

Terminal 27 = A (RxD /TxD -N) 

Fieldbus connector 
(only for PROFIBUS PA) 

Check pin assignment/wiring 
Check connection between connector /fieldbus port. 
Is the coupling ring tightened correctly? 

Fieldbus voltage 
(only for PROFIBUS PA) 

Check that a min. bus voltage of 9 V DC is present at terminals 26/27. Permitted range: 
9 to 32 V DC 

Network structure Check permissible fieldbus length and number of spurs. 

Basic current 
(only for PROFIBUS PA) 

Is there a basic current of min. 11 mA? 

Bus address Check bus address: make sure there are no double assignments 

Bus terminator Has the PROFIBUS network been terminated correctly? Each bus segment must always 
be terminated with a bus terminator at both ends (start and finish). Otherwise there may 
be interference in data transfer. 

Power consumption/ 
permitted feed current 
(only for PROFIBUS PA) 

Check the current consumption of the bus segment: The current consumption of the bus 
segment in question (= total of basic currents of all bus users) must not exceed the max. 
permissible feed current of the bus power supply. 

System or process error messages 

System or process errors which occur during commissioning or operation can also be displayed in the manufacturer - 
specific device controls using the FieldCare operating program. 

1 

Other error (without error message) 

Some other error has 
occurred. 

Diagnosis and rectification -* C1 106 

9.2 System error messages 
Serious system errors are always recognized by the device as "Fault message ", and are shown as a 
lightning flash (y) on the display. Fault messages immediately affect the outputs. 

Caution! 
In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 
The necessary procedures on -> n 6 must be carried out before you return a flowmeter to 
Endress +Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will 
find a master copy of this form at the back of this manual. 

Note! 
Also observe the information on -4 C) 68. 
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Endress+Hauser 

9.2.1 Displaying the device status on PROFIBUS DP /PA 

Display in the operating program (acyclic data exchange) 

The device status can be queried by means of an operating program (e.g. FieldCare). 
Function group -* SUPERVISION -> Function ACTUAL SYSTEM CONDITION. 

Display in the PROFIBUS master system (cyclic data transfer) 

If the AI or TOTAL modules are configured for cyclic data transfer, the device status is coded in 

accordance with PROFIBUS Profile Specification 3.0 and transmitted with the measured value to 
the PROFIBUS master by means of the quality byte (byte 5). The quality byte is split into the "quality 
status ", "quality substatus" and "limits" segments. 

Measuring value 

Quality 
Status 

Fig. 58: Structure of the quality byte 

Quality Substatus 

Quality 
Code 

Byte 5 

Limits 

a0002707.ea 

The content of the quality byte depends on the configured failsafe mode in the Analog Input function 
block. Depending on the failsafe mode set in the FAILSAFE_TYPE function, the following stats 
information is transmitted to the PROFIBUS master by means of the quality byte: 

For FAILSAFE TYPE -* FSAFE VALUE 

Quality code (HEX) Quality status Quality substatus Limits 

0x48 
0x49 
Ox4A 

UNCERTAIN Substitute set 
OK 

Low 
High 

For FAILSAFE TYPE LAST GOOD VALUE (factory setting) 

A valid output value was available before the failure: 

Quality code (HEX) Quality status Quality substatus Limits 

0x44 OK 

0x45 UNCERTAIN Last usable value Low 
0x46 High 

A valid output value was not available before the failure: 

Quality code (HEX) Quality status Quality substatus Limits 

Ox4C 
0x4D 
0x4E 

UNCERTAIN Initial Value 
OK 

Low 
High 

For FAILSAFE TYPE - WRONG VALUE 

For status information, see the table in the following section. 
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9.2.2 List of system error messages 

No. Device status message 
(local display) 

H 
8 

ÿ 
o 
c V 

.5, 
ÿ 

1 1 
0 

PROFIBUS measured 

H 

ti 
5' 
1 
0 

value status 

.1 
is 

. 

I 
Ci 

5 
3 

Advanced 
diagnostics 
message in 
PROFIBUS 

master 
Cause /remedy 
(Replace electronics board -> ® 107) 

S = System error 
"Fault message" error message type: 

If this message occurs, operation is immediately interrupted or stopped! 
Local display -3 A lightning symbol (5) flashes on the display 

"Notice message" error message type: 

Normal operation continues despite this message! 
Local display -3 An exclamation mark (!) flashes on the display. 

Error messages on the local display see Table 

No. # Oxx -> Hardware error 

001 S 

CRITICAL FAILURE 

5 # 001 

OxOF BAD Device Failure Constant ROM / RAM 

failure 
Serious device error. 

Replace the amplifier board 

011 S AMP HW EEPROM 
5 # 011 

OxOF BAD Device Failure Constant Amplifier EEPROM 
failure 

Amplifier with faulty EEPROM 

Replace the amplifier board 

012 S 

AMP SW EEPROM 
5 # 012 

OxOF BAD Device Failure Constant Amp. EEPROM 
data inconsistent 

Error when accessing data of the measuring 
amplifier EEPROM 
In the "FAULT ELIMINATION" function, the data 
blocks of the EEPROM displayed are those in 

which an error has occurred. The errors in question 
must be confirmed with the Enter -key; faulty 
parameters are then replaced by predefined default 
values. 

031 S SENSOR HW DAT 
5 # 031 

0x10 
0x11 
Ox 12 

BAD Sensor Failure O.K. 
Low 
High 

S-DAT failure / not 
inserted 

Cause: 
1. S -DAT is not plugged into the amplifier board 

correctly (or is missing). 

2. S -DAT is defective. 

Remedy: 
1. Check whether the S -DAT is correctly plugged 

into the amplifier board. 

2. Replace the S -DAT if it is defective. 

Check that the new replacement DAT is 

compatible with the measuring electronics. 
Check the: 
- Spare part set number 
- Hardware revision code 

3. Replace measuring electronics boards if 

necessary. 

4. Plug the S -DAT into the amplifier board. 

032 S SENSOR SW DAT 
5 # 032 

0x10 
0x11 
Ox 12 

BAD Sensor Failure O.K. 
Low 
High 

S -DAT data 
inconsistent 

No. # hoc -3 Software error 

101 S: GAIN ERROR AMP. 
5 # 101 

OxOF BAD Device Failure Constant Gain Error 

Amplifier 

Gain deviation compared to reference gain is 

greater than 2 %. 

Replace measuring electronics boards. 
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No. Device status message 
(local display) 

E 
q x; 

d 
V.d 

t. ÿ 

1 ; 
Ó 

PROFIBUS measured 

m t. 
I 
d 

value status 

q 
Z^ i 
d 

4 

1 

Advanced 
diagnostics 
message in 
PROFIBUS 

master 
Cause /remedy 
(Replace electronics board -> ® 107) 

121 S: A / C COMPATIB. 
! # 121 

OxOF BAD Device Failure Constant Amp. -I /0 soft only 
part. comp. 

Cause: 
Due to different software versions, I/O board and 
amplifier board are only partially compatible 
(possibly restricted functionality). 

C Note! 
This message is only listed in the error history. 
Nothing is shown on the display. 

Remedy: 
Module with lower software version has either to 

be updated by FieldCare with the required software 
version or the module has to be replaced. 

No. # 2xx -> Error in DAT / no communication 

261 S COMMUNICAT. I/O 
# 261 

Ox 18 

Ox 19 

OxIA 

BAD No 
Communicati 

on 

O.K. 

Low 

High 

Communication 
failure 

No data reception between amplifier and I/O board 
or faulty internal data transfer. 

Check the bus contacts. 

No. # 3xx -> System limits exceeded 

321 S TOL. COIL CURR. 

f:# 321 
OxOF BAD Device Failure Constant Coil current out of 

tol. 
Cause: 
The coil current of the sensor is out of tolerance. 

Remedy: 

A\ \ Warning! 
Switch off power supply before manipulating the 
coil current cable, coil current cable connector or 
measuring electronics boards! 

Remote version: 

1. Check wiring of terminals 41/42 -> 2 47 

2. Check coil current cable connector. 

Compact and remote version: 
Replace measuring electronics boards if necessary 

No. # 5xx -+ Application error 

501 S SW. UPDATE ACT. 

! # 501 
0x48 
0x49 
Ox4A 

UNCERTAIN Substitute set 
(Substitute set 

of failsafe 
status) 

O.K. 
Low 

High 

Software update 
active 

New amplifier or communication software version 
is loaded. Currently no other functions are possible. 

Wait until the procedure is finished. 
The device will restart automatically. 

502 S UP- /DOWNLO. ACT. 
! # 502 

0x48 
0x49 
Ox4A 

UNCERTAIN Substitute set 
(Substitute set 

of failsafe 

status) 

O.K. 

Low 

High 

Upload /download 
active 

Uploading or downloading the device data via 
operating program. Currently no other functions 
are possible. 

Wait until the procedure is finished. 
The device will restart automatically. 
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No. Device status message 
(local display) 

v, 

R u 
x S 

$ 
E, á E^ i 
8 

PROFIBUS measured 

I 

value status 

q 

g 
á 
Z 
1 
C 3 

Advanced 
diagnostics 
message in 
PROFIBUS 

master 
Cause /remedy 
(Replace electronics board - ® 107) 

No. # bxx ---> Simulation mode active 

601 S POSITIVE ZERO 

RETURN 

! # 601 

0x53 UNCERTAIN Sensor 
conversion 

not accurate 
(measured 
value from 
sensor not 
accurate) 

Constant Positive zero return 
active 

Positive zero return is active. 

Switch off positive zero return. 

691 S: SIM. FAILSAFE 

! # 691 

0x48 
0x49 
Ox4A 

UNCERTAIN Substitute set 
(Substitute set 

of failsafe 
status) 

O.K. 
Low 

High 

Simulation failsafe 
active 

Simulation of response to error is active. 

Switch off simulation. 

692 S: SIM. MEASURAND 

! # 692 
0x60 
0x61 
0x62 

UNCERTAIN Simulated 
Value 

(manually 
specified 
value) 

O.K. 

Low 

High 

Simulation volume 
flow 

Simulation of volume flow is active. 

Switch off simulation. 

698 S DEV. TEST AKT. 

! # 698 
0x60 
0x61 
0x62 

UNCERTAIN Simulated 
Value 

(manually 
specified 
value) 

O.K. 

Low 

High 

Dev. test via 
Fieldcheck act. 

The measuring device is being checked on site via 
the test and simulation device. 
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9.3 Process error messages 
(kl, Note! 

Also observe the information on . L 68 and -+ ) ' 106. 

9.3.1 Displaying the device status on PROFIBUS DP /PA 
Further information -> 101 

9.3.2 List of process error messages 

No. Device status message 
(local display) 

PROFIBUS 

X ` 
4) 

oo 
. 

" . 

0 si 
A 

measured 

H 

g 
Z^ 

value 

g 
Po . 

status 

. 
Adv. diagnostics 
message in 
PROFIBUS 
master 

Cause /remedy 

P = Process error 
"Fault message" error message type: 

If this message occurs, operation is immediately interrupted or stopped! 
Local display -> A lightning symbol (f) flashes on the display 

"Notice message" error message type: 
Normal operation continues despite this message! 
Local display -> An exclamation mark (!) flashes on the display. 

Error messages on the local display -f see Table 

401 P EMPTY PIPE 
f # 401 

0x50 UNCERT 
AIN 

sensor 
convention 

not accurate 
(measured 
value from 

sensor 
inaccurate) 

no limits Empty pipe 
detected 

Cause: 
Alarm from empty pipe detection (EPD). 

The measuring tube is only partially filled or empty. 

Remedy: 

I. Check the process conditions of the plant. 

2. Fill the measuring tube. 

461 P EPD ADJ. N. OK 

! # 461 

0x40 UNCERT 
AIN 

non -specific 
(uncertain 

status) 

no limits EPD adj. not 
possible 

Cause: 
EPD calibration not possible because the fluid's 
conductivity is either too low or too high. 

Remedy: 
The EPD function cannot be used with fluids of this 

nature. 

463 P FULL = EMPTY 
# 463 

0x40 UNCERT 
AIN 

non -specific 
(uncertain 

status) 

no limits EPD adj. wrong Cause: 
The EPD adjustment values for an empty pipe and full 

pipe are identical, therefore incorrect. 

Remedy: 
Repeat EPD adjustment, observing procedure closely 
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9.4 Process errors without messages 

Symptoms Rectification 

Comment: 
You may have to change or correct settings in certain parameters in order to rectify faults. The parameters outlined below are described in detail in the "Description 

of Device Functions" manual. 

Flow values are negative, even though 
the fluid is flowing forwards through 
the pipe. 

I. Remote version: 
- Switch off the power supply and check the wiring -> L153 

- If necessary, reverse the connections at terminals 41 and 42 

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function accordingly 

Measured -value reading fluctuates 
even though flow is steady. 

1. Check grounding and potential equalization -> C158 

2. Check the fluid for presence of gas bubbles. 

3. In the "SYSTEM DAMPING" function - increase the value 

4. In the "DISPLAY DAMPING" function -> increase the value 

Measured -value reading or measured- 
value output pulsates or fluctuates, e.g. 

because of reciprocating pump, 
peristaltic pump, diaphragm pump or 

pump with similar delivery 
characteristic. 

Increase the value for system damping: 
In the "SYSTEM DAMPING" function -> increase the value 

If the problem persists despite these measures, a pulsation damper will have to be installed between pump and measuring 

device. 

Measured -value reading shown on 
display, even though the fluid is at a 

standstill and the measuring tube is full. 

1. Check grounding and potential equalization --> 0158 

2. Check the fluid for presence of gas bubbles. 

3. Activate the "LOW FLOW CUTOFF function, i.e. enter or increase the value for the switching point. 

Measured -value reading on display, 
even though measuring tube is empty. 

1. Perform empty- pipe /full -pipe adjustment and then switch on Empty Pipe detection -> CI 94 

2. Remote version: Check the terminals of the EPD cable -> E147 

3. Fill the measuring tube. 

The fault cannot be rectified or some 
other fault not described above has 
arisen. 

In these instances, please contact your 
Endress +Hauser service organization. 

The following options are available for tackling problems of this nature: 

Request the services of an Endress +Hauser service technician 
If you contact our service organization to have a service technician sent out, please be ready to quote the following 

information: 
Brief description of the fault 
Nameplate specifications: order code and serial number -> M 7 

Returning devices to Endress +Hauser 
You can return a measuring device to Endress +Hauser for repair or calibration. 
Always enclose the duly completed "Declaration of Contamination" form with the flowmeter. You will find a master copy 

of this form at the back of this manual. 

Replace transmitter electronics 
Components in the measuring electronics defective - order spare parts -> C1 107 

106 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 140 of 564



 

Promag 50 PROFIBUS DP /PA Troubleshooting 

9.5 Spare parts 
Detailed troubleshooting instructions are provided in the previous sections -> L 99 
The measuring device, moreover, provides additional support in the form of continuous self - 

diagnosis and error messages. 
Fault rectification can entail replacing defective components with tested spare parts. The illustration 
below shows the available scope of spare parts. 

Note! 
You can order spare parts directly from your Endress +Hauser service organization by providing the 
serial number printed on the transmitter's nameplate -* i 7. 

Spare parts are shipped as sets comprising the following parts: 
Spare part 
Additional parts, small items (threaded fasteners, etc.) 
Mounting instructions 
Packaging 

9.5.1 PROFIBUS DP 

A0005600 

Fig. 59: Spare parts for Promag 50 PROFIBUS DP transmitter (field and wall -mounted housings) 

1 Power unit board 
2 Amplifier board 
3 I/O board (COM module) PROF /BUS DP 
4 HistoROM S -DAT (sensor data memory) 
5 Display module 
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9.5.2 PROFIBUS PA 

Fig. 60: Spare parts for Promag 50 PROFIBUS PA transmitter (field and wall -mounted housings) 

I Power unit board 
2 Amplifier board 
3 I/O board (COM module) PROFIBUS PA 

4 HistoROM S -DAT (sensor data memory) 
5 Display module 
6 Fieldbus connector consisting of protection cap, connector, adapter PG I3.5/M20.5 

(only for PROFIBUS PA, Order No. 50098037) 
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9.5.3 Removing and installing printed circuit boards 

Field housing: removing and installing printed circuit boards --> ® 61 

Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment. 
Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 
components or impair their operability. Use a workplace with a grounded working surface 
purpose -built for electrostatically sensitive devices! 
If you cannot guarantee that the dielectric strength of the device is maintained in the following 
steps, then an appropriate inspection must be carried out in accordance with the manufacturer's 
specifications. 
When connecting Ex- certified devices, see the notes and diagrams in the Ex- specific supplement 
to these Operating Instructions. 

Caution! 
Use only original Endress +Hauser parts. 

1. Switch off power supply. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Remove the local display (1) as follows: 
- Press in the latches (1.1) at the side and remove the display module. 
- Disconnect the ribbon cable (1.2) of the display module from the amplifier board. 

4. Remove the screws and remove the cover (2) from the electronics compartment. 

5. Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and 
pull the board clear of its holder. 

6. Remove amplifier board (5): 

- Disconnect the plug of the electrode signal cable (5.1) including S -DAT (5.3) from the board. 
- Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from 

the board, i.e. without moving it to and fro. 
- Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its 

holder. 

7. Installation is the reverse of the removal procedure. 
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AC005397 

Fig. 61: Field housing: removing and installing printed circuit boards 

1 Local display 
1.1 Latch 
1.2 Ribbon cable (display module) 
2 Screws of electronics compartment cover 
3 Aperture for installing/removing boards 
4 Power supply board 
5 Amplifier board 
5.1 Electrode signal cable (sensor) 
5.2 Coil current cable (sensor) 
5.3 HistoROM S-DAT (sensor data memory) 
6 I/O board PROF1BUS DP or PROF/BUS PA 
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Wall-mount housing: removing and installing printed circuit boards -> ® 62 

Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 
before you remove the cover of the electronics compartment. 
Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 
components or impair their operability. Use a workplace with a grounded working surface 
purpose -built for electrostatically sensitive devices! 
If you cannot guarantee that the dielectric strength of the device is maintained in the following 
steps, then an appropriate inspection must be carried out in accordance with the manufacturer's 
specifications. 
When connecting Ex- certified devices, see the notes and diagrams in the Ex- specific supplement 
to these Operating Instructions. 

Caution! 
Use only original Endress +Hauser parts. 

1. Switch off power supply. 

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the 
electronics module (2). 

3. Then push up electronics module and pull it as far as possible out of the wall- mounted housing. 

4. Disconnect the following cable plugs from amplifier board (7): 

- Electrode signal cable plug (7.1) including S -DAT (7.3). 
- Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable 

and gently disconnect the plug from the board, i.e. without moving it to and fro. 
- Ribbon cable plug (3) of the display module. 

5. Remove the screws and remove the cover (4) from the electronics compartment. 

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose 
and pull the board clear of its holder. 

7. Installation is the reverse of the removal procedure. 
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AOOO5E00 

Fig. 62: Wall -mount housing: removing and installing printed circuit boards 

I Housing cover 
2 Electronics module 
3 Ribbon cable (display module) 
4 Screws of electronics compartment cover 
5 Aperture for installing /removing boards 
6 Power supply board 
7 Amplifier board 
7.1 Electrode signal cable (sensor) 
7.2 Coil current cable (sensor) 
7.3 HistoROM S -DAT (sensor data memory) 
8 I/O board PROF /BUS DP or PROF /BUS PA 
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9.5.4 Replacing the device fuse 

QWarning! 
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 
supply is switched off before you remove the cover of the electronics compartment. 

The main fuse is on the power supply board (-> l21 63). 
The procedure for replacing the fuse is as follows: 

1. Switch off power supply. 

2. Remove the power supply board: field housing -> 109, wall-mount housing -* I 111 

3. Remove cap (1) and replace the device fuse (2). 

Use only fuses of the following type: 
- Power supply 20 to 55 V AC / 16 to 62 V DC -> 2.0 A slow -blow / 250 V; 

5.2 x 20 mm 
- Power supply 85 to 260 V AC -* 0.8 A slow -blow / 250 V; 5.2 x 20 mm 
- Ex -rated devices -* see the Ex documentation. 

4. Installation is the reverse of the removal procedure. 

Caution! 
Use only original Endress +Hauser parts. 

a0001148 

Fig. 63: Replacing the device fuse on the power supply board 

I Protective cap 
2 Device fuse 
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9.5.5 Replacing the exchangeable electrode 
The Promag W sensor (DN 350 to 2000; 14" to 78 ") is available with exchangeable measuring 
electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned 
under process conditions. 
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Fig. 64: Apparatus for replacing exchangeable measuring electrodes 

View A = DN 1200 to 2000 (48" to 78') 

View B = DN 350 to 1050 (14" to 42 ") 

1 Allen screw 
2 Handle 
3 Electrode cable 
4 Knurled nut (locknut) 
5 Measuring electrode 
6 Stop cock (ball valve) 

7 Retaining cylinder 
8 Locking pin (for handle) 
9 Ball -valve housing 
10 Seal (retaining cylinder) 
11 Coil spring 
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Endress+Hauser 

Removing the electrode Installing the electrode 

1 Loosen Allen screw (I) and remove the cover. I Insert new electrode (5) into retaining cylinder (7) 

from below. Make sure that the seals at the tip of the 
electrode are clean. 

2 Remove electrode cable (3) secured to handle (2). 2 Mount handle (2) on the electrode and insert 
locking pin (8) to secure it in position. 

6 Caution! 
Make sure that coil spring (1 I) is inserted. This is 

essential to ensure correct electrical contact and 
correct measuring signals. 

3 Loosen knurled nut (4) by hand. 
This knurled nut acts as a locknut. 

3 Pull the electrode back until the tip of the electrode 
no longer protrudes from retaining cylinder (7). 

4 Remove electrode (5) by turning handle (2). The 
electrode can now be pulled out of retaining cylinder 
(7) as far as a defined stop. 

/' \ Warning! 
Risk of injury. 
Under process conditions (pressure in the piping 

system) the electrode can recoil suddenly against its 

stop. Apply counter -pressure while releasing the 
electrode. 

4 Screw the retaining cylinder (7) onto ball -valve 

housing (9) and tighten it by hand. 
Seal (10) on the cylinder must be correctly seated 
and clean. 

t Note! 
Make sure that the rubber hoses on retaining 
cylinder (7) and stop cock (6) are of the same color 
(red or blue). 

5 Close stop cock (6) after pulling out the electrode as 

far as it will go. 

/ \ Warning! 
Do not subsequently open the stop cock, in order to 

prevent fluid escaping. 

5 Open stop cock (6) and turn handle (2) to screw the 
electrode all the way into the retaining cylinder. 

6 Remove the electrode complete with retaining 
cylinder (7). 

6 Screw knurled nut (4) onto the retaining cylinder. 
This firmly locates the electrode in position. 

7 Remove handle (2) from electrode (5) by pressing 
out locking pin (8). Take care not to lose coil spring 

(1 I). 

7 Use the Allen screw to secure electrode cable (3) to 

handle (2). 

l 
Caution! 

Make sure that the machine screw securing the 
electrode cable is firmly tightened. This is essential 
to ensure correct electrical contact and correct 
measuring signals. 

8 Remove the old electrode and insert the new 
electrode. 
Replacement electrodes can be ordered separately 
from Endress +Hauser. 

8 Reinstall the cover and tighten Allen screw (a). 
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9.6 Return 
Caution! 
Do not return a measuring device if you are not absolutely certain that all traces of hazardous 
substances have been removed, e.g. substances which have penetrated crevices or diffused through 
plastic. 
Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged 
to the owner -operator. 

The following steps must be taken before returning a flow measuring device to Endress +Hauser, 
e.g. for repair or calibration: 

Always enclose a duly completed "Declaration of contamination" form. Only then can 
Endress +Hauser transport, examine and repair a returned device. 
Enclose special handling instructions if necessary, for example a safety data sheet as per EC 

REACH Regulation No. 1907/2006. 
Remove all residues. Pay special attention to the grooves for seals and crevices which could 
contain residues. This is particularly important if the substance is hazardous to health, e.g. 
flammable, toxic, caustic, carcinogenic, etc. 

Note! 
You will find a preprinted "Declaration of contamination" form at the back of these Operating 
Instructions. 

9.7 Disposal 
Observe the regulations applicable in your country! 

9.8 Software history 

Date Software version Software changes Documentation 

06.2010 PROFIBUS DP /PA 
3.06.XX 

Software adjustment 71116494/06.10 

08.2007 PROFIBUS PA 

3.04.XX 
Introduction of new PROFIBUS PA 1/O board 71060108/08.07 

07.2007 PROFIBUS DP 

3.04.XX 
Software adjustment 

10.2006 PROFIBUS DP 

3.02.XX 
Software adjustment 

12.2005 

10.2005 PROFIBUS DP /PA 
3.01.XX 

Introduction of new PROFIBUS DP 1/0 board 50099245/10.05 

PROFIBUS PA 

2.03.XX 
- 

03.2005 2.03.XX Software expansion: 
- New / revised functionalities 

New functionalities: 
- DEVICE SOFTWARE -> Device software 

displayed (NAMUR Recommendation 53) 

- Unit US Kgal 

50099245/10.03 
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Endress+Hauser 

Date Software version Software changes Documentation 

10.2003 Amplifier: 

1.06.XX 
Communication module: 
2.03.XX 

Software expansion: 
- Language groups 
- New error messages 
- SIL 2 

- The totalizer values are also updated without 
integration in cyclic data transfer 

New functionalities: 
- Operation hours counter 
- Adjustable backlight (display) 

- Counter for access code 
- Upload /download via ToF Tool - Fieldtool 

Package 

Compatible with service protocol: 
- ToF -Tool FieldTool Package 

(the latest SW version can be downloaded 
under: www.tof- fieldtool.endress.com) 

PROFIBUS operation via: 

- Commuwin 11 version 2.08 -1 

(update C) and higher 

50099245/10.03 

12.2002 Communication module: 
2.02.XX 

Software adjustment 

09.2002 Amplifier: 
1.04.XX 
Communication module: 
2.OI.XX 

Software expansion: 
- Data length of advanced diagnosis adjusted 

in cyclic data transfer 

Note! 
As of this software version, a new device master 
file (GSD) must be used when replacing the 
device 

50099245/10.03 

03.2002 Amplifier: 
1.03.XX 

Communication module: 
2.00.01 

Software expansion: 
- Possible to update the communication 

software via the service protocol 
- Suitability for custody transfer 

measurement Promag 50/51 

07.2001 Corn. module: 1.01.00 Software adjustment 

06.2001 Amplifier: 1.02.00 Software adjustment 

04.2001 Corn. module: 1.00.00 Original software 50099245/04.01 

09.2000 Amplifier: 1.01.01 Software adjustment 

08.2000 Amplifier: 1.01.00 SW extension (functional adjustments) 

04.2000 Amplifier: 1.00.00 Original software 

Note! 
Uploads or downloads between the individual software versions are only possible with a special 

service software. 
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10 Technical data 

10.1 Technical data at a glance 

10.1.1 Application 
RI 5 

10.1.2 Function and system design 

Measuring principle Electromagnetic flow measurement on the basis of Faraday's Law. 

Measuring system - L 7 

10.1.3 Input 

Measured variable Flow velocity (proportional to induced voltage) 

Measuring range Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy 

Operable flow range Over 1000: 1 

10.1.4 Output 

Output signal PROFIBUS DP interface 

PROFIBUS DP in accordance with IEC 61158, galvanically isolated 
Profile Version 3.0 
Data transmission rate: 9.6 kBaud to 12 MBaud 
Automatic data transmission rate recognition 
Signal coding: NRZ code 
Bus address can be configured via miniature switches or via the local display (optional) 

PROFIBUS PA interface 

PROFIBUS PA in accordance with IEC 61158 (MBP), galvanically isolated 
Profile Version 3.0 
Data transmission rate: 31.25 kBaud 
Current consumption: 11 mA 
Permissible supply voltage: 9 to 32 V 

Bus connection with integrated reverse polarity protection 
Error current FDE (Fault Disconnection Electronic): 0 mA 

Signal coding: Manchester II 
Bus address can be configured via miniature switches or via the local display (optional) 

Signal on alarm Status and alarms in accordance with PROFIBUS Profile Version 3.0. 

Low flow cut off Low flow cut off, switch -on point can be selected as required 

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other. 
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10.1.5 Power supply 

Electrical connections -> I i 44 

Supply voltage 
(power supply) 

85 to 260 V AC, 45 to 65 Hz 
20to55V AC, 45to65Hz 
16to62VDC 

Cable entry Power supply and signal cables (inputs /outputs): 

Cable entry M20 x 1.5 (8 to 12 mm /0.31 to 0.47 inch) 
Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch) 
Threads for cable entries 1/2" NPT, G' /" 

Connecting cable for remote version: 

Cable entry M20 x 1.5 (8 to 12 mm /0.31 to 0.47 inch) 
Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch) 
Threads for cable entries 1/2" NPT, G 1/2' 

Cable specifications -> G 52 

Power consumption Power consumption 

AC: <15 VA (incl. sensor) 
DC: <15 W (incl. sensor) 

Switch -on current 

max. 3 A (<5 ms) for 24 V DC 
max. 8.5 A ( <5 ms) for 260 V AC 

Power supply failure Lasting min. 1 cycle frequency: 
EEPROM saves measuring system data 
S -DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, 
serial number, calibration factor, zero point etc.) 

Potential equalization -+ CZ 58 

10.1.6 Performance characteristics 

Reference operating To DIN EN 29104 and VDI /VDE 2641: 
conditions Fluid temperature: +28 °C ± 2 K 

Ambient temperature: +22 °C ± 2 K 

Warm -up period: 30 minutes 

Installation: 

Inlet run >10 x DN 

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

Maximum measured error Current output: plus typically ± 5 pA 
Pulse output: ± 0.5% o.r. ± 1 mm /s 
Option: ± 0.2% o.r. ± 2 mm /s (o.r. = of reading) 
(o.r. = of reading) 
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Fluctuations in the supply voltage do not have any effect within the specified range. 
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Fig. 65: Max. measured error in % of reading 

Repeatability Max. ± 0.1% o.r. t 0.5 mm /s (o.r. = of reading) 

10.1.7 Operating conditions: Installation 

Installation instructions Any orientation (vertical, horizontal), restrictions and installation instructions -+ t 13 

Inlet and outlet run If possible, install the sensor upstream from fittings such as valves, T- pieces, elbows, etc. The 
following inlet and outlet runs must be observed in order to meet accuracy specifications (-> I 16, 
-> 17.112): 

Inlet run: >_ 5 x DN 

Outlet run: ? 2 x DN 

Adapters ->G17 

Length of connecting cable --> C i 20 

10.1.8 Operating conditions: Environment 

Ambient temperature range Transmitter: 
- Standard: -20 to +60 °C ( -4 to +140 °F) 

- Optional: -40 to +60 °C ( -40 to +140 °F) 

Note! 
At ambient temperatures below -20 ( -4 °F) the readability of the display may be impaired. 

Sensor (the ambient temperatur range is dependent on the sensor type): 
- Flange material carbon steel: -10 to +60 °C ( +14 to +140 °F) 

- Flange material stainless steel: -40 to +60 °C ( -40 to +140 °F) 

Caution! 
The permitted temperature range of the measuring tube lining may not be undershot or overshot 
(-> "Operating conditions: Process" - "Medium temperature range "). 

Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions. 
The transmitter must be mounted separate from the sensor if both the ambient and fluid 

temperatures are high. 

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring 
transmitter and the appropriate measuring sensors. 
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6 Caution! 
The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures. 
A storage location must be selected where moisture does not collect in the measuring device. This 

will help prevent fungus and bacteria infestation which can damage the liner. 

Degree of protection Standard: IP 67 (NEMA 4X) for transmitter and sensor 
Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor. 
Promag L only with stainless steel flanges. 

Shock and vibration resistance Acceleration up to 2 g following IEC 60068 -2 -6 
(high -temperature version: no data available) 

CIP cleaning 

6 Caution! 
The maximum fluid temperature permitted for the device may not be exceeded. 

CIP cleaning is possible: 
Promag P, Promag H 

CIP cleaning is not possible: 
Promag D, Promag L, Promag W 

SIP cleaning 

6 Caution! 
The maximum fluid temperature permitted for the device may not be exceeded. 

SIP cleaning is possible: 
Promag H 

SIP cleaning is not possible: 
Promag D, Promag L, Promag W, Promag P 

Electromagnetic compatibility As per IEC /EN 61326 and NAMUR Recommendation NE 21 

(EMC) Emission: to limit value for industry EN 55011 

10.1.9 Operating conditions: Process 

Medium temperature range The permissible temperature depends on the lining of the measuring tube 

Promag D 

0 to +60 °C ( +32 to +140 °F) for polyamide 

Promag L 

0 to +80 °C ( +32 to +176 °F) for hard rubber (DN 350 to 1200) 
-20 to +50 °C ( -4 to +122 °F) for polyurethane (DN 50 to 300) 
-20 to +90 °C ( -4 to +194 °F) for PTFE (DN 50 to 300) 

Promag W 

0 to +80 °C ( +32 to +176 °F) for hard rubber (DN 50 to 2000) 
-20 to +50 °C ( -4 to +122 °F) for polyurethane (DN 25 to 1200) 

Promag P 

Standard 
-40 to +130 °C ( -40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24 "), 

Restrictions -> see the following diagrams 
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-20 to +130 °C ( -4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8 "), 

Restrictions -+ see the following diagrams 
-20 to +150 °C ( -4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8 "), 

Restrictions --k see the following diagrams 

Optional 
High -temperature version (HT): -20 to +180 °C ( -4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8 ") 
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Abb. 66: Compact version Promag P (with PFA- or PTFE -lining) 

TA= ambient temperature; TF = fluid temperature; HT = high- temperature version with insulation 
OO = light gray area -* temperature range from -10 to -40 °C ( -14 to -40 °F) is valid for stainless steel version only 
OO = diagonal hatched area -* foam lining (HE) and degree of protection IP 68 =fluid temperature 
max. 130 °C / 266 °F 

TA [°F] [°C] 

140 - 60 

100 - 

0- 

-40 - 

40 

0 

20 

-40 

111111001. 00II111 110SINE 
11111111 `_.. 111111 1 

"Mill I I\ II 1 
IIIIII 11111 1 
1111\\1111111I11 1 

11111\1\\II111111 1 
11114131111111111111111 1 

PTFE 

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

TF 
[ °F] -40 

I I, 
0 

I I 

100 

1 1 1 

200 

1 1 1 1 1 

300 

1 I 

360 

a0002611 

Abb. 67 :: Remote version Promag P (with PFA- or PTFE -lining) 

TA= ambient temperature; TF = fluid temperature; HT = high -temperature version with insulation 
OO = light gray area -4 temperature range from -10 to -40 °C ( -14 to -40 °F) is valid for stainless steel version only 

OO = diagonal hatched area -* foam lining (HE) and degree of protection IP68 = fluid temperature 
max. 130 °C / 266 °F 
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Promag 50 PROFIBUS DP /PA Technical data 

Promag H 

Sensor: 
DN 2 to 25: -20 to +150 °C (-4 to +302 °F) 
DN 40 to 100: -20 to +150 °C (-4 to +302 °F) 

Seals: 
EPDM: -20 to +150 °C (-4 to +302 °F) 

Silicone: -20 to +150 °C (-4 to +302 °F) 

Viton: -20 to +150 °C (-4 to +302 °F) 

Kalrez: -20 to +150 °C (-4 to +302 °F) 

Conductivity The minimum conductivity is >_ 5 pS /cm ( >_ 20 pS /cm for demineralized water) 

Note! 
Note that in the case of the remote version, the requisite minimum conductivity is also influenced 
by the length of the connecting cable -f Et 20 

Medium pressure range Promag D 
(nominal pressure) 

EN 1092 -1 (DIN 2501) 
- PN 16 
ANSI B16.5 
- Class 150 
JIS B2220 
- 10K 

Promag L 

EN 1092 -1 (DIN 2501) 
- PN 6 (DN 350 to 1200) 
- PN 10 (DN 50 to 1200) 
- PN 16 (DN 50 to 150) 
EN 1092 -1, lap joint flange, stampel plate 
- PN 10 (DN 50 to 300) 
ANSI B 16.5 
- Class 150 (2" to 24 ") 

AWWA 
- Class D (28" to 48 ") 

AS2129 
- Table E (DN 350 to 1200) 
AS4087 
- PN 16 (DN 350 to 1200) 

Promag W 

EN 1092 -1 (DIN 2501) 
- PN 6 (DN 350 to 2000) 
- PN 10 (DN 200 to 2000) 
- PN 16 (DN 65 to 2000) 
- PN 25 (DN 200 to 1000) 
- PN 40 (DN 25 to 150) 
ANSI B 16.5 
- Class 150 (1" to 24 ") 

- Class 300 (1" to 6 ") 

AWWA 
- Class D (28" to 78 ") 

JIS B2220 
10 K (DN 50 to 300) 

- 20 K (DN 25 to 300) 
AS 2129 
- Table E (DN 80, 100, 150 to 1200) 
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Technical data Promag 50 PROFIBUS DP /PA 

AS 4087 
- PN 16 (DN 80, 100, 150 to 1200) 

Promag P 

EN 1092-1 (DIN 2501) 
- PN 10 (DN 200 to 600) 
- PN 16 (DN 65 to 600) 
- PN 25 (DN 200 to 600) 
- PN 40 (DN 15 to 150) 
ANSI B16.5 
- Class 150 ('/a" to 24") 
- Class 300 ('/a" to 6") 

JIS B2220 
- 10 K (DN 50 to 300) 
- 20 K (DN 15 to 300) 
AS 2129 
- Table E (DN 25, 50) 
AS 4087 
- PN 16 (DN 50) 

Promag H 

The permissible nominal pressure depends on the process connection and the seal: 
40 bar -4 flange, weld nipple (with O -ring seal) 

16 bar -* all other process connections 

Pressure tightness Promag D 

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of < 60 °C (_< 140 °F) 

Promag L (Measuring tube lining: Polyurethane, Hard rubber) 

Promag L 

Nominal diameter 
Measuring 
tube lining 

Resistance of measuring tube lining to partial vacuum 
limit values for abs. pressure [mbar] ((psi]) at vanous fluid temperatures 

[mm] [inch] 

25 °C 50 °C 80° C 

77 °F 122 °F 176° F 

50 to 1200 2 to 48" Polyurethane 0 0 - 

350 to 1200 14 to 48" Hard rubber 0 0 0 

Promag L 

Measuring tube lining: PTFE 

Promag L 

Nominal diameter 
Resistance of measuring tube lining to partial 
Limit values for abs. pressure [mbar[ ([psi 

vacuum 
) at various fluid temperatures 

[mm] [inch] 

25 °C 90 °C 

77 °F 194 °F 

[mbar] [psi] [mbar] [psi] 

50 2" 0 0 0 0 

65 - 0 0 40 0.58 

80 3" 0 0 40 0.58 

100 4" 0 0 135 1.96 

125 - 135 1.96 240 3.48 

150 6" 135 1.96 240 3.48 

200 8" 200 2.90 290 4.21 

250 10" 330 4.79 400 5.80 

300 12" 400 5.80 500 7.25 
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Promag 50 PROFIBUS DP /PA Technical data 

Promag W 

Promag W 
Nominal diameter 

Measuring 
tube lining 

Resistance of measuring tube lining to partial 
Limit values for abs. pressure [mbar] ([psI 

vacuum 
) at various fluid temperatures 

[mm] [inch] 

25 °C 50 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 122 °F 176° F 212 °F 266 °F 302 °F 356 °F 

25 to 1200 1 to 48" Polyurethane 0 0 - - - - - 

50 to 2000 3 to 78" Hard rubber 0 0 0 - - - - 

Promag P 
Measuring tube lining: PFA 

Promag P 
Nominal diameter 

Resistance of measuring tube lining to partial vacuum 
Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

25 1° 0 0 0 0 0 0 

32 - 0 0 0 0 0 0 

40 1 'h" 0 0 0 0 0 0 

50 2" 0 0 0 0 0 0 

65 - 0 0 0 0 0 

80 3" 0 0 0 0 0 

100 4" 0 * 0 0 0 0 

125 - 0 0 0 0 0 

150 6" 0 0 0 0 0 

200 8" 0 0 0 0 0 

* No value can be quoted. 

Promag P 
Measuring tube lining: PTFE 

Promag P 
Nominal diameter 

Resistance of measuring tube lining to partial vacuum 
Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

[mbar] [psi] [mbar] [psi] [mbar] [psi] 

15 1/2" 0 0 0 0 0 100 1.45 - - 
25 1" 0 0 0 0 0 100 1.45 - - 
32 - 0 0 0 0 0 100 1.45 - - 
40 I '/ 0 0 0 0 0 100 1.45 - - 
SO 2" 0 0 0 0 0 100 1.45 - - 
65 - 0 0 * 40 0.58 130 1.89 - - 
80 3" 0 0 * 40 0.58 130 1.89 - - 
100 4" 0 0 135 1.96 170 2.47 - - 
125 - 135 1.96 * 240 3.48 385 5.58 - - 
150 6" 135 1.96 * 240 3.48 385 5.58 - - 
200 8" 200 2.90 * 290 4.21 410 5.95 - - 
250 10" 330 4.79 * 400 5.80 530 7.69 - - 
300 12" 400 5.80 500 7.25 630 9.14 - - 
350 14" 470 6.82 600 8.70 730 10.59 - - 
400 16" 540 7.83 * 670 9.72 800 11.60 - - 
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Technical data Promag 50 PROFIBUS DP /PA 

Promag P 
Nominal diameter 

Resistance of measuring tube lining to partial vacuum 
limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

[mbar] [psi] [mbar] [psi] [mbar] [psi] 

450 18" Partial vacuum is impermissible! 

500 20" 

600 24" 

* No value can be quoted. 

Promag H (Measuring tube lining: PFA) 

Promag H 
Nominal diameter 

Resistance of measuring tube lining to partial vacuum 
Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures 

[mm] [inch] 

25 °C 80° C 100 °C 130 °C 150 °C 180 °C 

77 °F 176° F 212 °F 266 °F 302 °F 356 °F 

2 to 100 1/12 to 4" 0 0 0 0 0 0 

Limiting flow ->C18 

Pressure loss No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H: 

only DN 8 and larger). 
Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters" 
-> ) 17) 

10.1.10 Mechanical construction 

Design, dimensions The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 
Information" for the device in question. This document can be downloaded as a PDF file from 
www.endress.com. A list of the "Technical Information" documents available is provided in the 
"Documentation" section on -> 139. 

Weight (SI units) Promag D 

Weight data 

Nominal 

[mm] 

of Promag 

diameter 

[inch] 

D in kg 

Compact version Remote version (without 

Sensor 

cable) 

Transmitter 

25 1" 4.5 2.5 6.0 

40 1 1/2" 5.1 3.1 6.0 

50 2" 5.9 3.9 6.0 

65 2I/2" 6.7 4.7 6.0 

80 3" 7.7 5.7 6.0 

100 4" 10.4 8.4 6.0 

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material) 
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Promag L compact version (lap joint flanges / welded flanges DN >350) 

Weight data of Promag 

Nominal diameter 

[mm] [inch] 

L in kg 

EN (DIN) 

Compact 

(including transmitter) 

EN (DIN) 

version 

ANSI / AWWA AS 

50 2" 

oz 

10,6 

'o 
oz. 

- 

0 

j 
-- 

a 

10,6 

v 
. . 
z o. 

- 
65 2 1/2" 12,0 - - - 
80 3" 14,0 - 14,0 - 
100 4" 16,0 - 16,0 - 
125 5" 21,5 - - - 
150 6" 25,5 - 25,5 - 
200 8" 

0 
oZ. 

45 45 - 
250 10" 65 - 65 - 
300 12" 70 - 70 - 
350 14" 90 79 139 101 

375 15" - - - 107 

400 16" 106 91 170 122 

450 18" 114 101 193 135/145* 

500 20" 134 116 230 184 

600 24" 157 157 304 262 

700 28" 248 200 

n 
N 

ia 
U - 

¢ 

277 354 

750 30" - - 329 441 

800 32" 322 248 396 501 

900 36" 402 316 482 698 

1000 40" 475 366 601 769 

42" - - 684 - 

1200 48" 724 537 914 1227 

Transmitter Promag (compact version): 3,4 kg - 

(Weight data valid without packaging material) 
*DN 450 AS Tab E 
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Technical data Promag 50 PROFIBUS DP /PA 

Promag L remote version (lap joint flanges / welded flanges DN >350) 

Weight data of Promag 

Nominal diameter 

[mm] [inch] 

L in kg 

EN (DIN) 

Remote 

(sensor plus sensor housing 

EN (DIN) 

version 

without cable) 

ANSI / AWWA AS 

50 2" 

,ó 

á 

8,6 

.o 

z 

- 

0 
Ln 

v 
Ñ 

8,6 

v 
. 
z n. 

- 
65 2 1/2" 10,0 - - - 
80 3" 12,0 - 12,0 - 
100 4" 14,0 - 14,0 - 
125 5" 19,5 - - - 
150 6" 23,5 - 23,5 - 
200 8" 

0 
á 

43 - 43 - 
250 10" 63 - 63 - 
300 12" 68 - 108 - 
350 14" 87 76 136 98 

375 15" - - - 104 

400 16" 103 88 167 119 

450 18" Ill 98 190 132/142* 

500 20" 131 113 227 181 

600 24" 154 154 301 259 

700 28" - 198 

o 

Û 

¢ 

275 352 

750 30" - - 327 439 

800 32" 320 246 394 499 

900 36" 400 314 480 696 

1000 40" 473 364 599 767 

42" 682 - 
1200 48" 722 535 912 1225 

Transmitter Promag (remote version): 6 kg 

(Weight data valid without packaging material) 
*DN 450 AS Tab E 

Promag L (lap joint flanges, stamped plate) 

Weight data of Promag 

Nominal diameter 

[mm] [inch] 

L in kg 

Compact version 

EN (DIN) 

Remote version (without 

Sensor EN (DIN) 

cable) 

Transmitter 

50 2" 

0 
z 
° 

7.2 

0 
z 
° 

5.2 6.0 

65 2'/2" 8.0 6.0 6.0 

80 3" 9.0 7.0 6.0 

100 4" 11.5 9.5 6.0 

125 5" 15.0 13.0 6.0 

150 6" 19.0 17.0 6.0 

200 8" 37.5 35.5 6.0 

250 10" 56.0 54.0 6.0 

300 12" 57.0 55.0 6.0 

Transmitter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
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Endress+Hauser 

Promag W 

Weight data of 

Nominal 
diameter 

[mm] [inch] 

Promag W in kg 

Compact 

EN (DIN) / 
AS 

version 

JIS ANSI/ 
AWWA 

Remote 

EN (DIN) / 
AS 

version (without 

Sensor 

JIS 

cable) 

ANSI/ 
AWWA 

Trans - 
miller 

25 1" 

á 

7,3 

, ó 

7,3 

o 

, 
v 

7,3 

°v 

á 

5,3 

m o 

5,3 

ö 

0 

5,3 6,0 

32 1 '' /a" 8,0 7,3 - 6,0 5,3 - 6,0 

40 1 '/' 9,4 8,3 9,4 7,4 6,3 7,4 6,0 

50 2" 10,6 9,3 10,6 8,6 7,3 8,6 6,0 

65 2 ' /i' 

14,7 Z 
v. 

12,0 11,1 - 

z 
° 

10,0 9,1 - 6,0 

80 3" 14,0 12,5 14,0 12,0 10,5 12,0 6,0 

100 4" 16,0 16,0 14,0 12,7 14,0 6,0 

125 5" 215 21,0 - 19,5 19,0 - 6,0 

150 6" 255 24,5 25,5 235 22,5 23,5 6,0 

200 8" 

O 

á 

45 41,9 45 o 
Z 
D. 

43 39,9 43 6,0 

250 10" 65 69,4 75 63 67,4 73 6,0 

300 12" 70 72,3 110 68 70,3 108 6,0 

350 14" 115 175 

z n. 

103 173 6,0 

400 16" 135 205 118 203 6,0 

450 18" 175 255 159 253 6,0 

500 20" 175 285 154 283 6,0 

600 24" 235 405 206 403 6,0 

700 28" 355 

Q 
ii 

Ci 

400 302 

ó 

Ci 

398 6,0 

- 30" - 460 - 458 6,0 

800 32" 435 550 355 548 6,0 

900 36" 575 800 483 798 6,0 

1000 40" 700 900 587 898 6,0 

- 42" - 1100 - 1098 6,0 

1200 48" 

'o 
á 

850 1400 848 1398 6,0 

- 54" - 2200 - 2198 6,0 

1400 - 1300 - 1298 - 6,0 

- 60" - 2700 - 2698 6,0 

1600 - 1700 - 1698 - 6,0 

- 66" - 3700 - 3698 6,0 

1800 72" 2200 4100 2198 4098 6,0 

- 78" - 4600 - 4598 6,0 

2000 2800 - 2798 - 6,0 

Transmitter Promag (compact version): 3.4 kg 

(Weight data valid for standard pressure ratings and without packaging material) 

*Flanges according to AS are only available for DN 80, 100, ISO to 400, 500 and 600 
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130 

Promag P 

Weight data of 

Nominal 
diameter 

(mm] [inch] 

Promag P in kg 

Compact 

EN (DIN) / 
AS* 

version 

JIS ANSI/ 
AWWA 

Remote 

EN (DIN) / 
AS* 

version (without 

Sensor 

JIS 

cable) 

ANSI/ 
AWWA 

Trans - 
miner 

15 '/" 

0 
z 
°' 

6.5 

ó 

6.5 

ó 
N 
rd 
Ú 

6.5 

0 
z 
°' 

4.5 

o 

4.5 

M 

C) 

4.5 6.0 

25 1" 7.3 7.3 7.3 5.3 5.3 5.3 6.0 

32 1 ' /a" 8.0 7.3 - 6.0 5.3 - 6.0 

40 1 '/" 9.4 8.3 9.4 7.4 6.3 7.4 6.0 

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0 

65 2 'h" 

- 
o. 

12.0 11.1 - 10.0 9.1 - 6.0 

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0 

100 4" 14.4 14.7 16.0 14.0 12.7 14.0 6.0 

125 5" 16.0 21.0 - 19.5 19.0 6.0 

150 6" 21.5 24.5 25.5 23.5 22.5 23.5 6.0 

200 8" 

0 
E 

45 41.9 45 

0 
á 

43 39.9 43 6.0 

250 10" 65 69.4 75 63 67.4 73 6.0 

300 12" 70 72.3 110 68 70.3 108 6.0 

350 14" 115 175 113 173 6.0 

400 16" 135 205 133 203 6.0 

450 18" 175 255 173 253 6.0 

500 20" 175 285 173 283 6.0 

600 24" 235 405 233 403 6.0 

Transm'tter Promag (compact version): 3.4 kg 

High- temperature vers'on: + 1.5 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
* Flanges according to AS are only available for DN 25 and 50. 

Prornag H 

Weight data 

Nominal 

[mm] 

of Promag H 

diameter 

[inch] 

in kg 

Compact version 

DIN 

Remote version 

Sensor 

(without cable) 

Transmitter 

2 1/12" 5.2 2 6.0 

4 5/32" 5.2 2 6.0 

8 5/16" 5.3 2 6.0 

15 /" 5.4 1.9 6.0 

25 I" 5.5 2.8 6.0 

40 1 'h" 6.5 4.5 6.0 

50 2" 9.0 7.0 6.0 

65 2 'h" 9.5 7.5 6.0 

80 3" 19.0 17.0 6.0 

100 4" 18.5 16.5 6.0 

Transmitter Promag (compact version): 3.4 kg 
(Weight data valid for standard pressure ratings and without packaging material) 
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Weight (US units) Promag D 

Endress+Hauser 

Weight data 

Nominal 

[mm] 

of Promag D in 

diameter 

[inch] 

lbs 

Compact version Remote version (without 

Sensor 

cable) 

Transmitter 

25 1" 10 6 13 

40 1 1/2" 11 7 13 

50 2" 13 9 13 

80 3" 17 13 13 

100 4" 23 19 13 

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material) 

Promag L (ANSI / AWWA: lap joint flanges / welded flanges DN >700) 

Weight data of Promag L in lbs 

Nominal diameter 

[mm] [inch] 

Compact version 

ANSI / 
AWWA 

Remote version (without cable) 

ANSI / 
AWWA 

50 2" 

0 r) 

C 

4 
d 

23 

0 

0 

zâ 

19 

65 2 /' - - 
80 3" 31 26 

100 4" 35 31 

125 5" - - 
150 6" 56 52 

200 8" 99 95 

250 10" 143 139 

300 12" 243 238 

350 14" - - 
400 16" - - 
450 18" - - 
500 20" - - 
600 24" - - 
700 28" 

0 
'A 

CJ 

¢ 

¢ 

611 

0 
11 

U 
-, 
¢ 
g ¢ 

606 

750 30" 725 721 

800 32" 873 869 

900 36" 1063 1058 

1000 40" 1324 1320 

42" 1508 1504 

1200 48" 2015 2011 

Transmitter Promag (compact version): 7,5 lbs 

Transmitter Promag (remote version): 13 lbs 

(Weight data valid without packaging material) 
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Promag P (ANSI/AWWA) 

Weight data of Promag P in lbs 

Nominal diameter 

[mm] [inch] 

Compact version Remote version (without 

Sensor 

cable) 

Transmitter 

15 1/2' 

0 u, 
H 

v 

14 

o 

C 

10 13 

25 1" 16 12 13 

40 1 h" 21 16 13 

50 2" 23 19 13 

80 3" 31 26 13 

100 4" 35 31 13 

150 6" 56 52 13 

200 8" 99 95 13 

250 10" 165 161 13 

300 12" 243 238 13 

350 14" 386 381 13 

400 16" 452 448 13 

450 18" 562 558 13 

500 20" 628 624 13 

600 24" 893 889 13 

Transmitter Promag (compact version): 7.5 lbs 

High- temperature version: 3.3 lbs 
(Weight data valid for standard pressure ratings and without packaging material) 

Promag W (ANSI/AWWA) 

Weight data of Promag W in lbs 

Nominal diameter 

[mm] [inch] 

Compact version Remote version (without 

Sensor 

cable) 

Transmitter 

25 1" 

0 

ia 
C5 

16 

0 - 
N 
11 

L) 

12 13 

40 1 /" 21 16 13 

50 2" 23 19 13 

80 3" 31 26 13 

100 4" 35 31 13 

150 6" 56 52 13 

200 8" 99 95 13 

250 10" 143 161 13 

300 12" 243 238 13 

350 14" 386 381 13 

400 16" 452 448 13 

450 18" 562 558 13 

500 20" 628 624 13 

600 24" 893 889 13 

132 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 166 of 564



 

Promag 50 PROFIBUS DP /PA Technical data 

Weight data of Promag W in lbs 

Nominal diameter 

[mm] [inch] 

Compact version Remote version (without 

Sensor 

cable) 

Transmitter 

700 28" 

n 

882 

0 

878 13 

30" 1014 1010 13 

800 32" 1213 1208 13 

900 36" 1764 1760 13 

1000 40" 1985 1980 13 

- 42" 2426 2421 13 

1200 48" 3087 3083 13 

54" 4851 4847 13 

- 60" 5954 5949 13 

- 66" 8159 8154 13 

1800 72" 9041 9036 13 

- 78" 10143 10139 13 

Transmitter Promag (compact version): 7.5 lbs 

(Weight data valid for standard pressure ratings and without packaging material) 

Promag H 

Weight data 

Nominal 

[mm] 

of Promag H 

diameter 

[inch] 

in lbs 

Compact version Remote version 

Sensor 

(without cable) 

Transmitter 

2 1/12" 11 4 13 

4 5/32" 11 4 13 

8 5/16" 12 4 13 

15 /" 12 4 13 

25 1" 12 6 13 

40 1 ' /z" 14 10 13 

50 2" 20 15 13 

65 2 'h" 21 17 13 

80 3" 42 37 13 

100 4" 41 36 13 

Transmitter Promag (compact version): 7.5 lbs 

(Weight data valid for standard pressure ratings and without packaging material) 

Material Promag D 

Transmitter housing: powder- coated die -cast aluminum 

Sensor housing: powder- coated die -cast aluminum 

Measuring tube: polyamide, O -rings EPDM 
(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW /W270) 

Electrodes: I.4435/316L 

Ground disks: 1.4301/304 

Promag L 

Transmitter housing: 
- Compact housing: powder- coated die -cast aluminum 
- Wall- mounted housing: powder- coated die -cast aluminum 

Sensor housing 
- DN 50 to 300: powder -coated die -cast aluminum 
- DN 350 to 1200: with protective lacquering 
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Technical data Promag 50 PROFIBUS DP /PA 

Measuring tube: 
- DN _.300; stainless steel 1.4301 or I.4306/304L 
- DN >_350; stainless steel 202 or 304 

Electrodes: 1.4435, Alloy C -22 

Flange 
- EN 1092 -1 (DIN 2501): DN <_ 300: 1.4306; 1.4307; 1.4301; 1.0038 (S235JRG2) 
- EN 1092 -1 (DIN 2501): DN >_ 350: A105; 1.0038 (S235JRG2) 
- AWWA: A181/A105; 1.0425/316L (P265GH); 1.0044 (S275JR) 
- AS 2129: A105; 1.0345 (P235GH); 1.0425/316L (P265GH); 1.0038 (S235JRG2); FE 410 WB 
- AS 4087: A105; 1.0425/316L (P265GH); 1.0044 (S275JR) 

Seals: to DIN EN 1514 -1 

Ground disks: 1.4435/316L or Alloy C -22 

Promag W 

Transmitter housing: 
- Compact housing: powder- coated die -cast aluminum 
- Wall- mounted housing: powder -coated die -cast aluminum 

Sensor housing 
- DN 25 to 300: powder- coated die -cast aluminum 
- DN 350 to 2000: with protective lacquering 

Measuring tube 
- DN <_ 300: stainless steel 1.4301 or 1.4306/304L 

(for flanges made of carbon steel with Al /Zn protective coating) 
- DN >_ 350: stainless steel 1.4301 or 1.4306/304 

(for flanges made of carbon steel with protective lacquering) 

Electrodes: 1.4435, Alloy C -22, Tantalum 

Flange 
- EN 1092 -1 (DIN2501): 1.4571/316L; RSt37 -2 (S235JRG2); C22; FE 410 WB 

(DN 300 with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- ANSI: A105; F316L 

(DN 300 with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- AWWA: 1.0425 
- JIS: RSt37 -2 (S235JRG2); HII; 1.0425/316L 

(DN 300 with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- AS 2129 

- (DN 100, 150, 200, 250, 300, 450, 600 to 1200) A105 or RSt37 -2 (S235JRG2) 
- (DN 80, 350, 400, 500) A105 or St44 -2 (S275JR) 

- AS 4087: A105 or St44 -2 (S275JR) 

Seals: to DIN EN 1514 -1 

Ground disks: 1.4435/316L, Alloy C -22, Titanium, Tantalum 

Promag P 

Transmitter housing: 
- Compact housing: powder- coated die -cast aluminum 
- Wall- mounted housing: powder- coated die -cast aluminum 

Sensor housing 
- DN 15 to 300: powder- coated die -cast aluminum 
- DN 350 to 2000: with protective lacquering 

Measuring tube 
- DN 5.300: stainless steel 1.4301 or I.4306/304L; for flanges made of carbon steel with Al /Zn 

protective coating 
- DN >_ 350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/ 

Zn protective coating 

134 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 168 of 564



 

Promag 50 PROFIBUS DP /PA Technical data 

Electrodes: 1.4435, Platinum, Alloy C -22, Tantalum, Titanium 

Flange 
- EN 1092 -1 (DIN2501): 1.4571/316L; RSt37 -2 (S235JRG2); C22; FE 410W B 

(DN <_ 300: with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- ANSI: A105; F316L 

(DN 5 300 with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- AWWA: 1.0425 
- JIS: RSt37 -2 (S235JRG2); HII; 1.0425/316L 

(DN 300 with Al /Zn protective coating; DN >_ 350 with protective lacquering) 
- AS 2129 

- (DN 25) A105 or RSt37 -2 (S235JRG2) 
- (DN 40) A105 or St44 -2 (S275JR) 

- AS 4087: A105 or St44 -2 (S275JR) 

Seals: to DIN EN 1514 -1 

Ground disks: 1.4435/316L or Alloy C -22 

Promag H 

Transmitter housing: 
- Compact housing: powder- coated die -cast aluminum 

or stainless steel field housing (1.4301/316L) 
- Wall- mounted housing: powder- coated die -cast aluminum 
- Window material: glas or polycarbonate 

Sensor housing: stainless steel 1.4301 

Wall mounting kit: stainless steel 1.4301 

Measuring tube: stainless steel 1.4301 

Liner: PFA (USP class VI; FDA 21 CFR 177.1550: 3A) 

Electrodes: 
- Standard: 1.4435 
- Option: Alloy C -22, Tantalum, Platinum 

Flange: 
- All connections stainless -steel 1.4404/316L 
- EN (DIN), ANSI, JIS made of PVDF 

- Adhesive fitting made of PVC 

Seals 
- DN 2 to 25: O -ring (EPDM, Viton, Kalrez), gasket seal (EPDM *, Viton, Silicone *) 

- DN 40 to 100: gasket seal (EPDM *, Silicone *) 

* = USP class VI; FDA 21 CFR 177.2600: 3A 

Ground rings: I.4435/316L (optional: Tantalum, Alloy C -22) 

Material load diagram The material load diagrams (pressure -temperature graphs) for the process connections are to be 
found in the "Technical Information" documents of the device in question: 
List of supplementary documentation G 139. 

Fitted electrodes Promag D 

2 measuring electrodes for signal detection 

Promag L, W and P 

2 measuring electrodes for signal detection 
1 EPD electrode for empty pipe detection 
1 reference electrode for potential equalization 
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Technical data Promag 50 PROFIBUS DP /PA 

Promag H 

2 measuring electrodes for signal detection 
1 EPD electrode for empty pipe detection (apart from DN 2 to 15) 

Process connections Promag D 

Wafer version -3 without process connections 

Promag L 

Flange connections: 
EN 1092 -1 (DIN 2501) 
- DN <_300 = Form A 

- DN >_ 350 = Form B 

ANSI 

AWWA 
AS 

Promag W and P 

Flange connections: 
EN 1092 -1 (DIN 2501) 
- DN <_300 = form A 

- DN >_ 350 = flat face 
- DN 65 PN 16 and DN 600 PN 16 only as per EN 1092 -1 

ANSI 

AWWA (only Promag W) 
JIS 
AS 

Promag H 

With O -ring: 
Weld nipple DIN (EN), ISO 1127, ODT /SMS 
Flange EN (DIN), ANSI, JIS 

Flange made of PVDF EN (DIN), ANSI, JIS 

External thread 
Internal thread 
Hose connection 
PVC adhesive fitting 

With gasket seal: 
Weld nipple DIN 11850, ODT /SMS 
Clamp ISO 2852, DIN 32676, L14 AM7 
Threaded joint DIN 11851, DIN 11864 -1, ISO 2853, SMS 1145 
Flange DIN 11864 -2 

Surface roughness All data relate to parts in contact with fluid. 

Liner PFA: 5_0.4 pm (15 pin) 
Electrodes: 0.3 to 0.5 pm (12 to 20 pin) 
Process connection made of stainless -steel (Promag H): <_ 0.8 pm (31 pin) 

10.1.11 Human interface 

Display elements Liquid crystal display: illuminated, two-line, 16 characters per line 
Custom configurations for presenting different measured -value and status variables 
2 totalizers 

Note! 
At ambient temperatures below -20 ( -4 °F) the readability of the display may be impaired. 

136 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 170 of 564



 

Promag 50 PROFIBUS DP /PA Technical data 

Operating elements Local operation with three keys (10, O, O) 
"Quick Setup" menus for straightforward commissioning 

Language groups Language groups available for operation in different countries: 
Western Europe and America (WEA): 

English, German, Spanish, Italian, French, Dutch and Portuguese 
Eastern Europe /Scandinavia (EES): 

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech 
Southeast Asia (SEA): 

English, Japanese, Indonesian 

Note! 
You can change the language group via the operating program "FieldCare." 

Remote operation Operation via PROFIBUS DP or PROFIBUS PA 

10.1.12 Certificates and approvals 

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 
Endress +Hauser confirms successful testing of the device by affixing to it the CE mark. 

C -tick mark The measuring system meets the EMC requirements of the Australian Communications and Media 
Authority (ACMA) 

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be 
supplied by your Endress +Hauser Sales Center on request. All explosion protection data are given 
in a separate documentation which is available upon request. 

Sanitary compatibility Promag D, L, W and P 

No applicable approvals or certification 

Promag H 

3A authorization and EHEDG -tested 
Seals: in conformity with FDA (except Kalrez seals) 

Drinking water approval Promag D, L and W 

WRAS BS 6920 
ACS 
NSF 61 

KTW/W270 

Promag P and H 

No drinking water approval 
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Technical data Promag 50 PROFIBUS DP /PA 

Pressure Equipment Directive Promag D and L 

No pressure measuring device approval 

Promag W, P and H 

The measuring devices can be ordered with or without PED (Pressure Equipment Directive). If a 
device with PED is required, this must be ordered explicitly. For devices with nominal diameters 
less than or equal to DN 25 (1"), this is neither possible nor necessary. 

With the identification PED /G1 /III on the sensor nameplate, Endress +Hauser confirms 
conformity with the "Basic safety requirements" of Appendix I of the Pressure Equipment 
Directive 97/23/EC. 
Devices with this identification (with PED) are suitable for the following types of fluid: 
- Fluids of Group 1 and 2 with a steam pressure of greater or less than 0.5 bar (7.3 psi) 

- Unstable gases 
Devices without this identification (without PED) are designed and manufactured according to 
good engineering practice. They correspond to the requirements of Art. 3, Section 3 of the 
Pressure Equipment Directive 97/23/EC. Their application is illustrated in Diagrams 6 to 9 in 
Appendix II of the Pressure Equipment Directive 97/23/EC. 

PROFIBUS DP /PA 
certification 

The flow device has successfully passed all the test procedures carried out and is certified and 
registered by the PNO ( PROFIBUS User Organization). The device thus meets all the requirements 
of the following specifications: 

Certified to PROFIBUS, profile version 3.0 (device certification number: on request) 
The device can also be operated with certified devices of other manufacturers (interoperability) 

Other standards and 
guidelines 

EN 60529: 
Degrees of protection by housing (IP code). 

EN 61010 -1 

Safety requirements for electrical equipment for measurement, control and laboratory use 

IEC /EN 61326 
Electromagnetic compatibility (EMC requirements) 

ANSI /ISA- S82.01 
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment 
- General Requirements. Pollution degree 2, Installation Category II. 

CAN /CSA -C22.2 (No. 1010.1 -92) 
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 
Pollution degree 2, Installation Category I. 

NAMUR NE 21 

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment. 

NAMUR NE 43 
Standardization of the signal level for the breakdown information of digital transmitters with 
analog output signal. 

NAMUR NE 53 
Software of field devices and signal- processing devices with digital electronics 
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Promag 50 PROFIBUS DP /PA Technical data 

10.1.13 Ordering information 
Your Endress +Hauser service organization can provide detailed ordering information and 
information on the order codes on request. 

10.1.14 Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the 
transmitter and the sensor -+ -RI 97. 
Your Endress +Hauser service organization can provide detailed information on the specific order 
codes on request. 

10.1.15 Documentation 
Flow measuring technology (FA005D/06) 
Technical Information Promag 50 D (TI082D /06) 
Technical Information Promag 50 L (TI00097D /06) 
Technical Information Promag 50/53 W (TI046D/06) 
Technical Information Promag 50/53 P (TI047D /06) 
Technical Information Promag 50/53 H (TI048D /06) 
Description of Device Functions Promag 50 PROFIBUS DP /PA (BA054D/06) 
Supplementary documentation on Ex- ratings: ATEX, FM, CSA, etc. 
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Promag 50 PROFIBUS DP /PA Index 

Index 

A 
Accessories 97 
Acyclic data transfer 93 
Adapters 17 

Ambient temperature range 120 
Applicator (selection and configuration software) 98 
Approvals 10, 137 

B 

Block model 
PROFIBUS DP /PA 85 

Bus structure 
PROFIBUS DP 44 

C 
Cable entry 119 
Cable specifications 52 

PROFIBUS DP 44 
PROFIBUS PA 45 

Cable type 
PROFIBUS DP 44 
PROFIBUS PA 45 

Calibration factor 8 

CE mark 137 
CE mark (Declaration of Conformity) 10 
Centering sleeve 

Promag D 22 
Certificates 10, 137 
CIP cleaning 121 

Cleaning (exterior cleaning) 96 
Code entry (function matrix) 67 
Commissioning 

General 77 
PROFIBUS interface 80 

Compatibility with previous Promag 33 model 84 
Conductivity of fluid 123 
Connecting cable 20 
Connection 

Remote version 47 
Connection diagram 

PROFIBUS DP 54 
PROFIBUS PA 55 

C -tick mark 137 
Cyclic data transfer 

PROFIBUS DP /PA 85 

D 
Data transfer 

Acyclic 93 
Declaration of Conformity (CE mark) 10 

Degree of protection 61, 121 

Design 126 
Device address 

PROFIBUS DP 73 
PROFIBUS PA 76 

Device condition 101 
Device description data 

PROFIBUS PA 71 
Device description files 70 
Device master file (GSD file) 82 
Device status display on PROFIBUS 101 
Display 

Elements 64, 136 
Turning the display 40 

Documentation 139 
Drinking water approval 137 

E 
Electrical connections 119 
Electrodes 

EPD electrode 15 

EMC (electromagnetic compatibility) 52, 121 

Empty- pipe /full -pipe adjustment 94 
Error message types 68 
Error messages 

System errors (device errors) 100 
Europäische Druckgeräterichtlinie 137 
Ex approval 137 
Exterior cleaning 96 

F 
Fieldbus connector 56 
Field Care 69, 98 
Fieldcheck (tester and simulator) 98 
Fitted electrodes 135 
Flow rate /limits 18 

Function matrix 
Brief operating instructions 66 

Fuse, replacing 113 
FXA 193 service interface 98 
FXA193 98 

Galvanic isolation 118 
Gewicht 131 

Ground cable 
Promag L 24 
Promag P 32 
Promag W 27 

Grounding 47 
Grounding rings 

Promag H 37 

H 
Hazardous substances 116 
High- temperature version 33 
HOME position (operating mode) 64 

I 

Incoming acceptance 11 

Inlet/outlet run 16 

Installation 
Promag D 21 

Promag H 36 
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Promag 50 PROFIBUS DP /PA Index 

Promag L 24 Nominal diameter and flow rate 
Promag P 32 Promag W 18 

Promag W 27 
Installation conditions O 

Adapters 17 Operable flow range 118 

Dimensions 13 Operating conditions 
Down pipe 14 Environment 120 

EPD electrode 15 Process 121 

Foundations, supports 17 Operating elements 64, 137 

Inlet/outlet run 16 Operating options 63 

Installation of pumps 13 Operation 63 

Mounting location 13 FieldCare 69 

Orientation 15 SIMATIC PDM 69 

Partially filled pipes 14 Operational safety 5 

Vibrations 16 Order code 

Installing the wall -mount housing 41 Accessories 97 
Sensor 8 

L Transmitter 7 

Local display Ordering information 139 
See Display Output 118 

Low flow cut off 118 Output signal 118 

M P 
Maintenance 96 Performance characteristics 119 
Material 133 Pig (cleaning) 38 
Material load diagram 135 Post -connection 
Max. number of writes 84 Check 62 
Maximum measured error 119 Post -installation 
Measured variable 118 Check 43 
Measuring principle 118 Potential equalization 58 
Measuring range 118 Power consumption 119 
Measuring system 118 Power supply 119 
Mechanical construction 126 Power supply failure 119 
Medium pressure range 123 Pressure Equipment Directive 137 
Medium temperature range 121 Pressure loss 
Module Adapters (reducers, expanders) 17 

AI (Analog Input) Pressure tightness 124 
PROFIBUS DP 87 Process connections 136 

CONTROL_BLOCK Process error messages (list) 105 
PROFIBUS DP 90 Process error without error message (list) 106 

DISPLAY_VALUE Process errors (definition) 68 
PROFIBUS DP 89 PROFIBUS certification 10 

EMPTY_MODULE PROFIBUS DP 
PROFIBUS DP 90 Bus structure 44 

SETTOT_MODETOT_TOTAL Cable specifications 44 
PROFIBUS DP 89 Cable type 44 

SETTOT_TOTAL Configuration examples 91 

PROFIBUS DP 88 Cyclic data transfer 85 
TOTAL Device address 73 

PROFIBUS DP 87 Device description data 70 
Mounting bolts Output signal 118 

Promag D 22 Spur 45 
Mounting the sensor Terminal assignment 57 

See Installing the sensor Terminating resistors 74 
Write protection 72 

N PROFIBUS DP /PA cyclic data transfer 
Nameplate specifications AI module (Analog Input) 87 

Connections 9 Block model 85 
Sensor 8 CONTROL_BLOCK module 90 
Transmitter 7 
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Promag 50 PROFIBUS DP /PA Index 

DISPLAY_VALUE module 89 Repair 116 
EMPTY_MODULE module 90 Repeatability 120 
SETTOT_MODETOT_TOTAL module 89 Replacing 
SETTOT_TOTAL module 88 Exchangeable electrode 114 
TOTAL module 87 Returning devices 116 

PROFIBUS PA 

Cable specifications 45 S 

Cable type 45 Safety icons 6 

Device address 76 Safety instructions 5 

Device description data 71 Sanitary compatibility 137 
Output signal 118 S -DAT (HistoROM) 95 
Spur 46 Seals 96 
Terminal assignment 57 Promag D 21 

Write protection 75 Promag H 36 
PROFIBUS system integration 82 Promag L 24 
Programming mode Promag P 32 

Disable 67 Promag W 27 
Enable 67 Serial number 

Promag D Sensor 8 

Centering sleeve 22 Transmitter 7 

Installation 21 Shielding 47 
Mounting bolts 22 Shock resistance 121 

Seals 21 Signal on alarm 118 
Tightening torques 23 SIP cleaning 121 

Promag D mounting kit 21 Software 
Promag H Amplifier display 77 

Cleaning with pigs 38 Software history 116 
Grounding ring (DN 2 to 25, 1/12" to 1 ") 37 Spare parts 107 
Installation 36 Spur 
Seals 36 PROFIBUS DP 45 
Weld nipple 38 PROFIBUS PA 46 

Promag L Standards, guidelines 138 

Ground cable 24 Storage temperature 120 
Installation 24 Supply line /T -box shielding 57 
Seals 24 Supply voltage 119 
Tightening torques 25 Surface roughness 136 

Promag P Switching on (measuring device) 77 
Ground cable 32 System error messages 100 
High- temperature version 33 System errors (definition) 68 
Installation 32 
Seals 32 T 
Tightening torques 33 Technical data 118 

Promag W Temperature 

Ground cable 27 Ambient 120 

Installation 27 Medium 121 

Seals 27 Storage 120 

Tightening torques 27 Terminal assignment 57 
Terminating resistors 74 

Q Tightening torques 
Quick Setup Promag D 23 

Commissioning 78 Promag L 25 
Communication 79 Promag P 33 

Promag W 27 
R Transmitter 
Reference operating conditions 119 Electrical connection 53 
Registered trademarks 10 Installing the wall -mount housing 41 
Remote operation 137 Turning the field housing (aluminum) 39 
Remote version Turning the field housing (stainless steel) 39 

Connection 47 Troubleshooting 99 
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Promag 50 PROFIBUS DP /PA Index 

Types of error (system and process errors) 68 

V 
Vibration resistance 121 

Vibrations 16 

W 
Wall-mount housing, installing 41 

Weight 126 
Wiring 44 
Write protection 

PROFIBUS DP 72 

PROFIBUS PA 75 
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 Declaration of Contamination 
Erklärung zur Kontamination 

I 

Endress+Hauser 
People for Process Automation 

Because of legal regulations and for the safety of our employees and operating equipment, we need the "declaration of 

contamination ", with your signature, before your order can be handled. Please make absolutely sure to include it with 
the shipping documents, or - even better - 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", bevor Ihr Auftrag bearbeitet werden kann. Legen Sie diese unbedingt den 
Versandpapieren bei oder bringen Sie sie idealerweise außen an der Verpackung an. 

Type of instrument / sensor 
Geräte -/Sensortyp 

Process data /Prozessdaten Temperature / Temperatur 

Medium and warnings 
Warnhinweise zum Medium 

Conductivity / Leitfähigkeit 

Serial number 
Seriennummer 

[ °C] Pressure / Druck [ Pa ] 

[ S ] Viscosity / Viskosität [mm2 /s] 

Medium /concentration 
Medium /Konzentration 

Identification 
CAS No. 

flammable 
entzündlich 

toxic 
giftig 

corrosive 
ätzend 

h 
rr ant 

gesundheits- 
schädlich/ 

reizend 

other * 

sonstiges* 
harmless 

unbedenklich 

Process 
medium 
Medium im 
Prozess 
Medium for 
process cleaning 
Medium zur 
Prozessreinigung 
Returned part 
cleaned with 
Medium zur 
Endreinigung 

* explosive; oxidising; dangerous for the environment; biological risk; radioactive 
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv 

Please tick should one of the above be applicable, include security sheet and, if necessary, special handling instructions. 
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen. 

Reason for return / Grund zur Rücksendung 

Company data /Angaben zum Absender 

Company /Firma Contact person / Ansprechpartner 

Department / Abteilung 

Address / Adresse Phone number/ Telefon 

Fax / E -Mail 

Your order No. / Ihre Auftragsnr. 

We hereby certify that the returned parts have been carefully cleaned. To the best of our knowledge they are free from any residues in 

dangerous quantities. 
Hiermit bestätigen wir, dass die zurückgesandten Teile sorgfältig gereinigt wurden, und nach unserem Wissen frei von Rückständen in 
gefahrbringender Menge sind. 

r (place, date / Ort, Datum) (Company stamp and legally binding signature) 
(Firmenstempel und rechtsverbindliche Unterschrift) 
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0 
Level Pressure Flow 

0 
Temperature 

Technical Information 

Liquid 
Analyst 

EM 
Registration Systems Services Solutions 

Components 

Proline Promag 50W, 53W 
Electromagnetic Flow Measuring System 
How measurement of liquids in water or wastewater applications 

Application 

Electromagnetic flowmeter for bidirectional 
measurement of liquids with a minimum 
conductivity of ? 5 uS/cm: 

Drinking water 
Wastewater 
Sewage sludge 

Flow measurement up to 110000 m3 /h 
(484315 gal /min) 
Fluid temperature up to +80 °C ( +176 °F) 

Process pressures up to 40 bar (580 psi) 

Lengths in accordance with DVGW /1SO 

Application- specific lining of the measuring pipe from 
polyurethane or hard rubber with the following drinking 
water permissions: 

KTW 

WRAS 

NSF 

ACS 

Approvals for hazardous area: 
ATEX 

IECEx 

FM 

TI046D/06/en/11.09 
71106269 

- 

CSA 

NEPSI 

Connection to process control system: 
HART 

PROFIBUS DP /PA 
FOUNDATION Fieldbus 
MODBUS RS485 

Your benefits 
Promag measuring devices offer you cost -effective flow 
measurement with a high degree of accuracy for a wide 
range of process conditions. 

The uniform Proline transmitter concept comprises: 
Modular device and operating concept resulting in a 

higher degree of efficiency 
Software options for batching, electrode cleaning and 
for measuring pulsating flow 
High degree of reliability and measuring stability 
Uniform operating concept 

The tried- and -tested Promag sensors offer: 

No pressure loss 

Not sensitive to vibrations 
Simple installation and commissioning 
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Proline Promag 50W, 53W 

Table of contents 

Function and system design 3 

Measuring principle 3 

Measuring system 3 

Input 4 
Measured variable 4 
Measuring ranges 4 

Operable flow range 4 

Input signal 4 

Output 4 
Output signal 4 

Signal on alarm 6 

Load 6 

Low flow cutoff 6 

Galvanic isolation 6 

Switching output 6 

Power supply 7 
Electrical connection, measuring unit 7 

Electrical connection, terminal assignment 8 

Electrical connection, remote version 9 

Supply voltage (power supply) 9 

Cable entry 9 

Remote version cable specifications 9 

Power consumption 10 

Power supply failure 10 

Potential equalization 11 

Performance characteristics 13 

Reference operating conditions 13 

Maximum measured error 13 

Repeatability 13 

Operating conditions: Installations 14 
Installation instructions 14 

Inlet and outlet run 18 

Adapters 18 

Length of connecting cable 19 

Operating conditions: Environment 20 
Ambient temperature range 20 
Storage temperature 20 
Degree of protection 20 
Shock and vibration resistance 20 
Electromagnetic compatibility (EMC) 20 

Operating conditions: Process 21 
Medium temperature range 21 

Conductivity 21 

Medium pressure range (nominal pressure) 21 

Pressure tightness 21 

Limiting flow 22 
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Proline Promag 50W, 53W 

Function and system design 

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a magnetic 

field. 
In the electromagnetic measuring principle, the flowing medium is the moving conductor. 
The voltage induced is proportional to the flow velocity and is supplied to the amplifier by means 
of two measuring electrodes. The flow volume is calculated by means of the pipe cross -sectional area. 

The DC magnetic field is created through a switched direct current of alternating polarity. 

Ue=BLv 
Q=A v 
Ue Induced voltage 
B Magnetic induction (magnetic field) 
L Electrode spacing 

Flow velocity 
Q Volume flow 
A Pipe cross -section 
I Current strength 

Measuring system The measuring system consists of a transmitter and a sensor. 
Two versions are available: 

Compact version: Transmitter and sensor form a mechanical unit. 
Remote version: Sensor is mounted separate from the transmitter. 

Transmitter: 
Promag 50 (user interface with push buttons for operation, two-line display, illuminated) 
Promag 53 ( "Touch Control" without opening the housing, four -line display, unilluminated) 

Sensor: 
Promag W (DN 25 to 2000 / 1 to 78 ") 

Endress+Hauser 3 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 183 of 564



Proline Promag 50W, 53W 

Input 

Measured variable Flow velocity (proportional to induced voltage) 

Measuring ranges Measuring ranges for liquids 
Typically v = 0.01 to 10 m/s (0.03 to 33 ft/s) with the specified accuracy 

Operable flow range Over 1000: 1 

Input signal Status input (auxiliary input) 
U = 3 to 30 V DC, R1= 5 k52, galvanically isolated 
Configurable for: totalizer(s) reset, measured value suppression, error -message reset 

Status input (auxiliary input) with PROFIBUS DP and MODBUS RS485 
U = 3 to 30 V DC, R1= 3 k52, galvanically isolated 
Switching level: 3 to 30 V DC, independent of polarity 
Configurable for: totalizer(s) reset, measured value suppression, error -message reset, 
batching start/stop (optional), batch totalizer reset (optional) 

Current input (only Promag 53) 
active /passive selectable, galvanically isolated, full scale value selectable, resolution: 3 pA, 
temperature coefficient: typ. 0.005% o.r. / °C (o.r. = of reading) 
active: 4 to 20 mA, R <_ 150 Q, max. 24 V DC, short -circuit -proof 
passive: 0/4 to 20 mA, R1 < 150 52, max. 30 V DC 

Output 

Output signal Promag 50 

Current output 
active /passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r. / °C (o.r. = of reading), resolution: 0.5 pA 
active: 0/4 to 20 mA, RL < 700 52 (HART: RL >_ 250 52) 

passive: 4 to 20 mA, operating voltage Vs: 18 to 30 V DC, R1 >_ 150 52 

Pulse /frequency output 
passive, open collector, 30 V DC, 250 mA, galvanically isolated 

Frequency output: full scale frequency 2 to 1000 Hz (fmax =1250 Hz), on /off ratio 1:1, pulse width max. 1 Os 

Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.5 to 2000 ms) 

PROFIBUS DP interface 
Transmission technology (Physical Layer): RS485 in accordance with ANSI /TIA/EIA- 485 -A: 1998, 
galvanically isolated 
Profil version 3.0 
Data transmission rate: 9,6 kBaud to 12 MBaud 
Automatic data transmission rate recognition 
Function blocks: 1 x analog Input, 1 x totalizer 
Output data: volume flow, totalizer 
Input data: positive zero return (ON /OFF), totalizer control, value for local display 
Cyclic data transmission compatible with previous model Promag 33 
Bus address adjustable via miniature switches or local display (optional) at the measuring device 

PROFIBUS PA interface 
Transmission technology (Physical Layer): IEC 61158 -2 (MBP), galvanically isolated 
Profil version 3.0 
Current consumption: 11 mA 
Permissible supply voltage: 9 to 32 V 

Bus connection with integrated reverse polarity protection 
Error current FDE (Fault Disconnection Electronic): 0 mA 
Function blocks: I x analog input, 2 x totalizer 
Output data: volume flow, totalizer 
Input data: positive zero return (ON /OFF), control totalizer, value for local display 
Cyclic data transmission compatible with previous model Promag 33 
Bus address adjustable via miniature switches or local display (optional) at the measuring device 
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Praline Promag 50W, 53W 

Promag 53 

Current output 
active /passive selectable, galvanically isolated, time constant selectable (0.01 to 100 s), 

full scale value selectable, temperature coefficient: typ. 0.005% o.r. / °C (o.r. = of reading), resolution: 0.5 µA 
active: 0/4 to 20 mA, RL < 700 S2 (HART: RL ? 250 û) 
passive: 4 to 20 mA, operating voltage Vs: 18 to 30 V DC, R; ? 150 S2 

Pulse /frequency output 
active /passive selectable, galvanically isolated (Ex i version: only passive) 

active: 24 V DC, 25 mA (max. 250 mA during 20 ms), RL > 100 S2 

passive: open collector, 30 V DC, 250 mA 
Frequency output: full scale frequency 2 to 10000 Hz (fmax = 12500 Hz), EEx -ia: 2 to 5000 Hz; 

on /off ratio 1:1, pulse width max. 10 s 

Pulse output: pulse value and pulse polarity selectable, max. pulse width configurable (0.05 to 2000 ms) 

PROFIBUS DP interface 
Transmission technology (Physical Layer): RS485 in accordance with ANSI /TIA/EIA- 485 -A: 1998, 
galvanically isolated 
Profil version 3.0 
Data transmission rate: 9,6 kBaud to 12 MBaud 
Automatic data transmission rate recognition 
Function blocks: 2 x analog Input, 3 x totalizer 
Output data: volume flow, calculated mass flow, totalizer 1 to 3 

Input data: positive zero return (ON /OFF), totalizer control, value for local display 
Cyclic data transmission compatible with previous model Promag 33 
Bus address adjustable via miniature switches or local display (optional) at the measuring device 
Available output combination -> L 8 

PROFIBUS PA interface 
Transmission technology (Physical Layer): IEC 61158 -2 (MBP), galvanically isolated 
Profil version 3.0 
Current consumption: 11 mA 

Permissible supply voltage: 9 to 32 V 

Bus connection with integrated reverse polarity protection 
Error current FDE (Fault Disconnection Electronic): 0 mA 
Function blocks: 2 x analog input, 3 x totalizer 
Output data: volume flow, calculated mass flow, totalizer 1 to 3 

Input data: positive zero return (ON /OFF), totalizer control, value for local display 
Cyclic data transmission compatible with previous model Promag 33 
Bus address adjustable via miniature switches or local display (optional) at the measuring device 

MODBUS RS485 interface 
Transmission technology (Physical Layer): RS485 in accordance with ANSI /TIA/EIA- 485 -A: 1998, 
galvanically isolated 
MODBUS device type: Slave 

Adress range: I to 247 
Bus address adjustable via miniature switches or local display (optional) at the measuring device 
Supported MODBUS function codes: 03, 04, 06, 08, 16, 23 
Broadcast: supported with the function codes 06, 16, 23 
Übertragungsmodus: RTU oder ASCII 

Supported baudrate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud 
Response time: 
- Direct data access = typically 25 to 50 ms 
- Auto -scan buffer (data range) = typically 3 to 5 ms 

Available output combination - i 8 
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Proline Promag 50W, 53W 

FOUNDATION Fieldbus interface 
FOUNDATION Fieldbus Hl 
Transmission technology (Physical Layer): IEC 61158 -2 (MBP), galvanically isolated 
ITK version 5.01 
Current consumption: 12 mA 
Error current FDE (Fault Disconnection Electronic): 0 mA 

Bus connection with integrated reverse polarity protection 
Function blocks: 
- 5 x Analog Input (execution time: 18 ms each) 
- 1 x PID (25 ms) 
- 1 x Digital Output (18 ms) 

- 1 x Signal Characterizer (20 ms) 

- 1 x Input Selector (20 ms) 

- 1 x Arithmetic (20 ms) 
- 1 x Integrator (18 ms) 

Output data: volume flow, calculated mass flow, temperature, totalizer 1 to 3 

Input data: positive zero return (ON /OFF), reset totalizer 
Link Master (LM) functionality is supported 

Signal on alarm Current output failure response selectable (e.g. in accordance with NAMUR recommendation NE 43) 
Pulse /frequency output -> failure response selectable 
Status output (Promag 50) -> non -conductive by fault or power supply failure 
Relay output (Promag 53) -4 de- energized by fault or power supply failure 

Load see "Output signal" 

Low flow cutoff Switch points for low flow cutoff are selectable. 

Galvanic isolation All circuits for inputs, outputs and power supply are galvanically isolated from each other. 

Switching output Status output (Promag 50, Promag 53) 
Open collector, max. 30 V DC / 250 mA, galvanically isolated. 
Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values. 

Relay outputs (Promag 53) 
Normally closed (NC or break) or normally open (NO or make) contacts available 
(default: relay 1 = NO, relay 2 = NC), max. 30 V / 0,5 A AC ; 60 V / 0,1 A DC, galvanically isolated. 
Configurable for: error messages, Empty Pipe Detection (EPD), flow direction, limit values, batching contacts. 
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Proline Promag 50W, 53W 

Power supply 

Electrical connection, 
measuring unit 

A 

d 

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

A View A (field housing) 
B View B (stainless steel field housing) 

C View C (wall -mount housing) 

*) fixed communication boards 
* *) flexible communication boards 

a Connection compartment cover 
b Cable for power supply: 85 to 260 VAC / 20 to 55 VAC / 16 to 62 V DC 

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

c Ground terminal for protective conductor 
d Signal cable: see "Electrical connection, terminal assignment" -> L1 8 

Fieldbus cable: 
- Terminal No. 26: DP (B) / PA + / FF + / MODBUS RS485 (B) / (PA, FF. with polarity protection) 

- Terminal No. 27: DP (A) / PA -/ FF- / MODBUS RS485 (A) / (PA, FR with polarity protection) 

e Ground terminal for signal cable shield / Fieldbus cable / RS485 line 
f Service adapter for connecting service interface FXA193 (Fieldcheck, FieldCare) 

g Signal cable: see "Electrical connection, terminal assignment" -> E1 8 
Cable for external termination (only for PROFIBUS DP with fixed assignment communication board): 

- Terminal No. 24: +5 V 

- Terminal No. 25: DGND 

A0002441 
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Proline Promag 50W, 53W 

Electrical connection, Terminal assignment, Promag 50 
terminal assignment 

Order variant 

20 ( +) / 21 ( -) 

Terminal 

22 ( +) / 23 ( -) 

No. (inputs /outputs) 

24 ( +) / 25 ( -) 26 ( +) / 27 ( -) 

50 * ** * * * * * * * * * * *w - - - Current output HART 

50***_***********A - - Frequency output Current output HART 

50 * * *- * * * * * * * * * * *D Status input Status output Frequency output Current output HART 

50 * ** * * * * * * * * * * *H - - - PROFIBUS PA 

50 * * *- * * * * * * * * * * *J - - +5 V (external 
termination) 

PROFIBUS DP 

50 * * *- * * * * * * * * * * *S - - Frequency output, 
Ex i, passive 

Current output, Ex i, 

passive, HART 

50***_***********T - - Frequency output, 
Ex i, passive 

Current output, Ex i, 

passive, HART 

Ground terminal -* M 7 

Terminal assignment, Promag 53 

The inputs and outputs on the communication board can be either permanently assigned or variable, depending 
on the version ordered (see table). Replacements for modules which are defective or which have to be replaced 
can be ordered as accessories. 

Order variant Terminal 

20 ( +) / 21 ( -) 122 ( +) / 23 ( -) 

No. (inputs /outputs) 

I 24 ( +) / 25 ( -) I 26 ( +) / 27 ( -) 

Fixed communication boards (fixed assignment) 

53***_***********A - - Frequency output Current output HART 

53 * * *- * * * * * * * * * * *B Relay output 2 Relay output I Frequency output Current output HART 

53 * * *- * * * * * * * * * * *F - - PROFIBUS PA,Exi 
53***_***********G - - - FOUNDATION Fieldbus, Ex i 

53***_***********H - - - PROFIBUS PA 

53 * * *- * * * * * * * * * * *J - PROFIBUS DP 

53***_***********K - - - FOUNDATION Fieldbus 

53***_***********Q - - Status input MODBUSRS485 

53 * * *- * * * * * * * * * * *S - - Frequency output, Ex i Current output, Ex i, 

passive, HART 

53***_***********T - - Frequency output, Ex i Current output, Ex i, 

passive, HART 

Flexible communication boards 

53 * * *- * * * * * * * * * * *C Relay output 2 Relay output 1 Frequency output Current output HART 

53 * * *- * * * * * * * * * * *D Status input Relay output Frequency output Current output HART 

53 * * *- * * * * * * * * * * *L Status input Relay output 2 Relay output 1 Current output HART 

53 * * *- * * * * * * * * * * *M Status input Frequency output Frequency output Current output HART 

53 * * * * * * * * * * * * * *N Current output Frequency output Status input MODBUS RS485 

53 * * * * * * * * * * * * * *P Current output Frequency output Status input PROFIBUS DP 

53 * * * * * * * * * * * * * *V Relay output 2 Relay output 1 Status input PROFIBUS DP 

53 * * *- * * * * * * * * * * *2 Relay output Current output Frequency output Current output HART 

53 * * *- * * * * * * * * * * *4 Current input Relay output Frequency output Current output HART 

53 * * *- * * * * * * * * * * *7 Relay output 2 Relay output 1 Status input MODBUS RS485 

Ground terminal -> D 7 
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Proline Promag 50W, 53W 

Electrical connection, 
remote version c 

Z 
in w w `Vn O w rn 

d 

[ilIMIM[il[ilM[CA 

!!!!!P 6 

6 42 41 

n.c. 
410 

n.c. 

[alIVA[Víl [ßíl 

w w 
o w z 
c9 

Connecting the remote version 

a Wall -mount housing connection compartment 
b Sensor connection housing cover 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 
Terminal no. and cable colors: 6/5 = brown; 7/8 = white; 4 = green; 36/37 = yellow 

A0011722 

Supply voltage (power supply) 85 to 260 V AC, 45 to 65 Hz 
20 to 55 V AC, 45 to 65 Hz 
16to62VDC 

PROFIBUS PA and FOUNDATION Fieldbus 
Non -Ex: 9 to 32 V DC 
Ex i: 9 to 24 V DC 
Exd:9to32VDC 

Cable entry Power supply and signal cables (inputs/ outputs): 
Cable entry M20 x 1.5 (8 to 12 mm / 0.31 to 0.47) 
Sensor cable entry for armoured cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 ") 

Thread for cable entries,'' /" NPT, G' h" 

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

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

Thread for cable entries, '/z° NPT, G '/z" 

Remote version cable 
specifications 

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

Conductor resistance: _< 37 S2 /km (< 0.011 S2 /ft) 
Capacitance core /core, shield grounded: <_ 120 pF/m 37 pF /ft) 
Operating temperature: -20 to +80 °C (-68 to +176 °F) 

Cable cross -section: max. 2.5 mm2 (14 AWG) 
Test voltage for cable insulation: _< 1433 AC r.m.s. 50/60 Hz or >_ 2026 V DC 

Signal cable 
3 x 0.38 mm2 (20 AWG) PVC cable with common, braided copper shield (0 -7 mm / 0.28 ") and individual 
shielded cores 
With empty pipe detection (EPD): 4 x 0.38 mm2 (20 AWG) PVC cable with common, 
braided copper shield (0 -7 mm / 0.28 ") and individual shielded cores 
Conductor resistance: S 50 S2 /km ( <_ 0.015 Wft) 
Capacitance core /shield: < 420 pF /m (_< 128 pF /ft) 
Operating temperature: -20 to +80 °C ( -68 to +176 °F) 

Cable cross -section: max. 2.5 mm2 (14 AWG) 
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Proline Promag 50W, 53W 

A000110< 

a Signal cable 
b Coil current cable 

/ Core 
2 Core insulation 
3 Core shield 
4 Core jacket 
5 Core reinforcement 
6 Cable shield 
7 Outer jacket 

Operation in zones of severe electrical interference 
The measuring device complies with the general safety requirements in accordance with EN 61010 and 
the EMC requirements of IEC /EN 61326 and NAMUR recommendation NE 21. 

Caution! 
Grounding is by means of the ground terminals provided for the purpose inside the connection housing. 
Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as short as possible. 

Power consumption AC: < 15 VA (incl. sensor) 
DC: < 15 W (incl. sensor) 

Switch -on current: 
Max. 3 A (< 5 ms) for 260 V AC 

Max. 13.5 A (< 50 ms) for 24 V DC 

Power supply failure Lasting min. 'h cycle frequency: EEPROM saves measuring system data 
EEPROM or T -DAT (Promag 53 only) retain the measuring system data in the event of a power supply failure 
S -DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, serial number, 
calibration factor, zero point etc.) 
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Proline Promag 50W, 53W 

Potential equalization 

/î\ 
Warning! 
The measuring system must be included in the potential equalization. 

Perfect measurement is only ensured when the fluid and the sensor have the same electrical potential. This is 

ensured by the reference electrode integrated in the sensor as standard. 

The following should also be taken into consideration for potential equalization: 
Internal grounding concepts in the company 
Operating conditions, such as the material/ grounding of the pipes (see table) 

Standard situation 

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal, grounded pipe 

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

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

u 

l 
" " 

,II' -- ,II. 
A0011892 

Via the ground terminal of the transmitter 

Special situations 

Operating conditions Potential equalization 

When using the measuring device in a: 

Metal pipe that is not grounded 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured. 
Excessively high equalizing currents can be expected. 

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, at least 6 mm2 / 0.0093 in2) and 
grounded. Connect the transmitter or sensor connection 
housing, as applicable, to ground potential by means of the 
ground terminal provided for the purpose. 

DN 300 (12 "): the ground cable is mounted directly on the 
conductive flange coating with the flange screws. 
DN ? 350 (1e): the ground cable is mounted directly on the 
transportation metal support. 

The ground cable for flange-to-flange connections can be 
ordered separately as an accessory from Endress +Hauser. 

Iii 

lid O II Ohl 

' ' 
PI 

DN <_ 300 DN >_ 350 

Note! 

ill!- 

Via the ground 
flanges of the 

- 4!I 

terminal of the transmitter 
pipe 

A0011893 

and the 

When using the measuring device in a: 

Plastic pipe 
Pipe with insulating lining 

This connection method also applies in situations where: 
Customary potential equalization cannot be ensured. 
Excessively high equalizing currents can be expected. 

Potential equalization takes place using additional ground disks, 
which are connected to the ground terminal via a ground cable 
(copper wire, at least 6 mm2 / 0.0093 inz). When installing the 
ground disks, please comply with the enclosed Installation 
Instructions. 

O " 

= p, 

fil I - 
Via the ground 
optionally available 

A0011895 

terminal of the transmitter and the 
ground disks 
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Operating conditions Potential equalization 

When using the measuring device in a: 

Pipe with a cathodic protection unit 

The device is installed potential -free in the pipe. 
Only the two flanges of the pipe are connected with a ground 
cable (copper wire, at least 6 mm2 / 0.0093 in2). Here, the 
ground cable is mounted directly on the conductive flange 

coating with flange screws. 

Note the following when installing: 
The applicable regulations regarding potential -free installation 
must be observed. 
There should be no electrically conductive connection 
between the pipe and the device. 
The mounting material must withstand the applicable 
torques. 

O ó I I 

_ _ 
) 

( ( 

Potential equalization 

/ Power 
2 Electrically 

Appgpp 

and cathodic protection 

supply isolation transformer 
isolated 
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Proline Promag 50W, 53W 

Performance characteristics 

Reference operating 
conditions 

As per DIN EN 29104 and VDI/VDE 2641: 
Fluid temperature: +28 °C t 2 K ( +82 °F t 2 K) 

Ambient temperature: +22 °C ±2 K ( +72 °F ± 2 K) 

Warm -up period: 30 minutes 

Installation conditions: 
Inlet run > 10 x DN 
Outlet run > 5 x DN 

Sensor and transmitter grounded. 
The sensor is centered in the pipe. 

Maximum measured error Promag 50: 
Current output: also typically ± 5 pA 
Pulse output: ±0.5% o.r. t 1 mm /s (±0.5% o.r. ± 0.04 in /s) 
optional: ±0.2% o.r. t 2 mm /s (±0.2% o.r. ± 0.08 in /s) (o.r. = of reading) 

Promag 53: 
Current output: also typically ± 5 pA 
Pulse output: ±0.2% o.r. ± 2 mm /s (±0.2% o.r. t 0.08 in /s) (o.r. = of reading) 

Fluctuations in the supply voltage do not have any effect within the specified range. 
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A0005511 

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

Operating conditions: Installations 

Installation instructions Mounting location 

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring errors. 
Avoid the following installation locations in the pipe: 

Highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe outlet in a vertical pipeline. 

A0011899 

Mounting location 

Installation of pumps 
Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and the 
consequent risk of damage to the lining of the measuring tube. Information on the pressure tightness of the 
measuring tube lining D 21, Section "Pressure tightness ". 

Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose pumps. 
Information on the shock and vibration resistance of the measuring system -> D 20, Section "Shock and 
vibration resistance ". 

A0011900 

Installation of pumps 
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Proline Promag 50W, 53W 

Partially filled pipes 
Partially filled pipes with gradients necessitate a drain -type configuration. 
The empty pipe detection function (EPD) provides additional security in detecting empty or partially filled 
pipes. 

Caution! 
Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable to install a 

cleaning valve. 

AOO11G01 

Installation with partially filled pipes 

Down pipes 
Install a siphon or a vent valve downstream of the sensor in down pipes h >_ 5 m (16.4 ft). This precaution is 

to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. This measure also 
prevents the liquid current stopping in the pipe which could cause air locks. Information on the pressure 
tightness of the measuring tube lining -> a 21, Section 11Pressure tightness". 

A0011902 

Installation measures for vertical pipes 

I Vent valve 

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

Orientation 
An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. However, 
the measuring device also offers the additional function of empty pipe detection (EPD) for detecting partially 
filled measuring tubes or if outgassing fluids or fluctuating operating pressures are present. 

Vertical orientation 
This is the ideal orientation for self- emptying piping systems and for use in conjunction with empty pipe 
detection. 

A0011000 

Vertical orientation 

Horizontal orientation 
The measuring electrode axis should be horizontal. This prevents brief insulation of the two measuring 
electrodes by entrained air bubbles. 

Caution! 
Empty pipe detection only works correctly with horizontal orientation if the transmitter housing is facing 
upwards. Otherwise there is no guarantee that empty pipe detection will respond if the measuring tube is only 
partially filled or empty. 

AOOII00A 

Horizontal orientation 

/ EPD electrode for empty pipe detection 
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalization 
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6 

o 

Vibrations 
Secure the piping and the sensor if vibration is severe. 

Caution! 
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. Information on 
the permitted shock and vibration resistance -3 L-n 20, Section "Shock and vibration resistance ". 

A0011906 

Measures to prevent vibration of the measuring device 

L> lOm(33ft) 

Foundations, supports 
If the nominal diameter is DN >_ 350, mount the transmitter on a foundation of adequate load -bearing strength. 

Caution! 
Do not allow the casing to take the weight of the sensor. This would buckle the casing and damage the internal 
magnetic coils. 

A0003209 
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Proline Promag 50W, 53W 

Inlet and outlet run If possible, install the sensor well clear of assemblies such as valves, T- pieces, elbows etc. 

Note the following inlet and outlet runs to comply with measuring accuracy specifications: 
Inlet run: ? 5 x DN 

Outlet run: >_ 2 x DN 

Inlet and outlet run 

A0011°05 

Adapters Suitable adapters to DIN EN 545 (double -flange reducers) can be used to install the sensor in larger -diameter 
pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow -moving fluids. 
The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders. 

Note! 
The nomogram only applies to liquids of viscosity similar to water. 

I. Calculate the ratio of the diameters d /D. 

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from the 
reduction) and the d/D ratio. 

100 [mbar] 

115.1111111E - 8 m/s MEE= ` 
ae9 m/-- - \ l 10 , \. I1~1 ==" max. 8° - JIII II D UU__ 1 

IMMii1111 
11111111®111111111 -M. , 

d/D 0.5 06 07 08 09 

Pressure loss due to adapters 

18 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 198 of 564



 

Proline Promag 50W, 53W 

Length of connecting cable When mounting the remote version, please note the following to achieve correct measuring results: 

Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal especially in the 

case of low fluid conductivities. 
Route the cable well clear of electrical machines and switching elements. 
If necessary, ensure potential equalisation between sensor and transmitter. 
The permitted cable length Lax is determined by the fluid conductivity. A minimum conductivity of 

20 pS /cm is required for measuring demineralized water. 
When the empty pipe detection function is switched on (EPD), 

the maximum connecting cable length is 10 m (33 ft). 

Permitted length of connecting cable for remote version 
Area marked in gray = permitted range; Lmax = length of connecting cable in /m/ (/ft/J; fluid conductivity in /NS /cm/ 
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Operating conditions: Environment 

Ambient temperature range Transmitter 
Standard: -20 to +60 °C ( -4 to +140 °F) 

Optional: -40 to +60 °C ( -40 to +140 °F) 

Note! 
At ambient temperatures below -20 °C ( -4 °F)the readability of the display may be impaired. 

Sensor 
Flange material carbon steel: -10 to +60 °C (14 to +140 °F) 

Flange material stainless steel: -40 to +60 °C ( -40 to +140 °F) 

Caution! 
The permitted temperature range of the measuring tube lining may not be undershot or overshot 

n 21, Section "Medium temperature range ". 

Please note the following points: 
Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions. 
The transmitter must be mounted separate from the sensor if both the ambient and fluid temperatures are 
high. 

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring transmitter and the 
appropriate measuring sensors. 

Caution! 
The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably 
high surface temperatures. 
A storage location must be selected where moisture does not collect in the measuring device. This will help 
prevent fungus and bacteria infestation which can damage the liner. 
Do not remove the protective plates or caps on the process connections until the device is ready to install. 

Degree of protection Standard: IP 67 (NEMA 4X) for transmitter and sensor. 
Optional: IP 68 (NEMA 6P) for sensor for remote version. 
For information regarding applications where the device is buried directly in the soil or is installed in a 

flooded wastewater basin please contact your local Endress +Hauser Sales Center. 

Shock and vibration resistance Acceleration up to 2 g following IEC 600 68 -2 -6 

Electromagnetic compatibility As per IEC /EN 61326 and NAMUR recommendation NE 21. 
(EMC) 
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Operating conditions: Process 

Medium temperature range The permitted temperature depends on the lining of the measuring tube: 
Polyurethane: -20 to +50 °C ( -4 to +122 °F) (DN 25 to 1200 / 1 to 48 ") 

Hard rubber: ±0 to +80 °C ( +32 to +176 °F) (DN 50 to 2000 / 2 to 78 ") 

Conductivity The minimum conductivity is: 

>_ 5 uS /cm for fluids generally 
>_ 20 uS /cm for demineralized water 

Note! 
In the remote version, the necessary minimum conductivity also depends on the cable length 
(-3 ) 19, Section "Length of connecting cable "). 

Medium pressure range 
(nominal pressure) 

EN 1092-1 (DIN 2501) 
- PN 6 (DN 350 to 2000 / 14 to 78") 

- PN 10 (DN 200 to 2000 / 8 to 78") 

- PN 16 (DN 65 to 2000 / 3 to 78") 

- PN 25 (DN 200 to 1000 / 8 to 40") 
- PN 40 (DN 25 to 150 / i to 6") 

ANSI B16.5 
- Class 150 (DN 1 to 24") 

- Class 300 (DN 1 to 6") 

AWWA 
- Class D (DN 28 to 78") 

JIS B2220 
- 10 K (DN 50 to 300 / 2 to 12") 

- 20 K (DN 25 to 300 / 1 to 12") 

AS 2129 
- Table E (DN 80, 100, 150 to 400, 500, 600 / 3", 4", 6 to 16", 20", 24") 
AS 4087 
- PN 16 (DN 80, 100, 150 to 400, 500, 600 / 3", 4", 6 to 16", 20", 24") 

Pressure tightness Measuring tube lining: Polyurethane 

Nominal diameter Limit values for abs. pressure [mbar] 

25 °C (77 °F) 

([psi)) at fluid temperatures: 

50 °C (122 °F) 

[mm] [inch] [mbar] [psi] [mbar] [psi] 

25 to 1200 1 to 48" 0 0 0 0 

Measuring tube lining: Hard rubber 

Nominal diameter Limit values for abs. 

25 °C (77 °F) 

pressure [mbar] ([psi]) at 

50 °C (122 °F) 

fluid temperatures: 

80 °C (176 °F) 

[mm] [inch] [mbar] [psi] [mbar] [psi] [mbar] [psi] 

50 to 2000 2 to 78" 0 0 0 0 0 0 
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Limiting flow The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. 
The optimum flow velocity is between 2 to 3 m/s (6.5 to 9.8 ft /s). The velocity of flow (v), moreover, has to 
be matched to the physical properties of the fluid: 

v < 2 m/s (6.5 ft/s): for abrasive fluids such as potter's clay, lime milk, ore slurry etc. 
v > 2 m/s (6.5 ft/s): for fluids causing build -up such as wastewater sludges etc. 

Flow characteristic values (SI units) 

Diameter 

(mm] (inch] 

Recommended flow 

Min./mag. full scale value 

(v - 0.3 6r IO m/s)- -- _ . - 

Full scale value 
Current output 

---jv ::- 2:5 m/s)-- - 

Factory settings 

Pulse value 

_ _ 

--(_ 2-pulsés/s) 

Low flow 

(v = 0:04 m/s) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

900 36" 690 to 22500 m3/h 6000 m3/h 0.75 m3 100 m3/h 

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

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

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

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

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

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

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

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

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

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

2000 - 3400 to 110000 m3/h 28500 m3/h 3.50 m3 450 m3/h 
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Flow characteristic values (US units) 

Diameter 

[inch] [mm] 

Recommended flow rate 

Min. /max. full scale value 

(v - 0.3 or 10 m/s) 

Full scale value 
Current output 
(v - 2.5 m/s) 

Factory settings 

Pulse value 

(- 2 pulses /s) 

Low flow 

(v - 0.04 m/s) 

1" 25 2.5 to 80 gal /min 18 gal /min 0.20 gal 0.25 gal /min 

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

1W 40 7 to 190 gal /min 50 gal /min 0.50 gal 0.75 gal /min 

2" 50 10 to 300 gal /min 75 gal /min 0.50 gal 1.25 gal /min 

- 65 16 to 500 gal /min 130 gal /min 1 gal 2.0 gal /min 

3" 80 24 to 800 gal /min 200 gal /min 2 gal 2.5 gal/min 

4" 100 40 to 1250 gal /min 300 gal /min 2 gal 4.0 gal /min 

- 125 60 to 1950 gal /min 450 gal /min 5 gal 7.0 gal /min 

6" 150 90 to 2650 gal /min 600 gal /min 5 gal 12 gal /min 

8" 200 155 to 4850 gal /min 1200 gal /min 10 gal 15 gal /min 

10" 250 250 to 7500 gal /min 1500 gal /min 15 gal 30 gal/min 

12" 300 350 to 10600 gal /min 2400 gal /min 25 gal 45 gal /min 

14" 350 500 to 15000 gal /min 3600 gal /min 30 gal 60 gal /min 

15" 375 600 to 19000 gal /min 4800 gal /min 50 gal 60 gal /min 

I6" 400 600 to 19000 gal /min 4800 gal /min 50 gal 60 gal /min 

18" 450 800 to 24000 gal /min 6000 gal /min 50 gal 90 gal /min 

20" 500 1000 to 30000 gal /min 7500 gal /min 75 gal 120 gal /min 

24" 600 1400 to 44000 gal /min 10500 gal /min 100 gal 180 gal /min 

28" 700 1900 to 60000 gal /min 13500 gal /min 125 gal 210 gal /min 

30" - 2150 to 67000 gal /min 16500 gal /min 150 gal 270 gal /min 

32" 800 2450 to 80000 gal /min 19500 gal /min 200 gal 300 gal /min 

36" 900 3100 to 100000 gal /min 24000 gal /min 225 gal 360 gal /min 

40" 1000 3800 to 125000 gal /min 30000 gal /min 250 gal 480 gal /min 

42" - 4200 to 135000 gal /min 33000 gal /min 250 gal 600 gal /min 

48" 1200 5500 to 175000 gal /min 42000 gal /min 400 gal 600 gal /min 

54" - 9 to 300 Mgal /min 75 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

- 1400 10 to 340 Mgal /min 85 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

60" - 12 to 380 Mgal /min 95 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

- 1600 13 to 450 Mgal /min 110 Mgal /min 0.0008 Mgal 1.7 Mgal /min 

66" - 14 to 500 Mgal /min 120 Mgal /min 0.0008 Mgal 2.2 Mgal /min 

72" 1800 16 to 570 Mgal /min 140 Mgal /min 0.0008 Mgal 2.6 Mgal /min 

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

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

Pressure loss No pressure loss if the sensor is installed in a pipe with the same nominal diameter. 
Pressure losses for configurations incorporating adapters according to DIN EN 545 
(- D 18, Section "Adapters "). 
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Mechanical construction 

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

A0001150 

Dimensions (SI units) 

A B C D E F G H J 

215 250 90.5 159.5 135 90 45 > 50 81 

K L M N O P Q R S 

53 95 53 102 81.5 11.5 192 8 x M5 20 

All dimensions in [mm[ 

Dimensions (US units) 

A B C D E F G H 1 

8.46 9.84 3.56 6.27 5.31 3.54 1.77 > 1.97 3.18 

K L M N O P Q R S 

2.08 3.74 2.08 4.01 3.20 0.45 7.55 8 x M5 0.79 

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

A0002128 

Dimensions (SI units) 

A A* B B* C D E 0 F G H J K L M 

265 242 240 217 206 186 178 
(MB) 

100 130 100 144 170 355 

All dimensions in [mm[ 

Dimensions (US units) 

A A* B B* C D E 0 F G H J K L M 

10.4 9.53 9.45 8.54 8.11 7.32 7.01 
(M8) 

3.94 5.12 3.94 5.67 6.69 14.0 

All dimensions in [inch[ 
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There is a separate mounting kit for the wall- mounted housing. It can be ordered from Endress +Hauser as an 
accessory. The following installation variants are possible: 

Panel- mounted installation 
Pipe mounting 

Installation in control panel 

AOWllll 

Pipe mounting 

A0001112 
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Compact version DN <_ 300 (12 ") 

AO005<23 

Dimensions (SI units) 

DN 

EN(DIN)/ JIS /ASzI 

I. 1) A A* B C D E F G H K 

25 200 

227 207 187 168 160 

341 257 84 94 120 

32 200 341 257 84 94 120 

40 200 341 257 84 94 120 

50 200 341 257 84 94 120 

65 200 391 282 109 94 180 

80 200 391 282 109 94 180 

100 250 391 282 109 94 180 

125 250 472 322 150 140 260 

150 300 472 322 150 140 260 

200 350 527 347 180 156 324 

250 450 577 372 205 166 400 

300 500 627 397 230 166 460 

I) The length is regardless of the pressure rating selected. Fitting length to DVGW. 
2) For flanges to AS, only the nominal diameters DN 80, 100 and 150 to 300 are available. 

All dimensions in [mml 
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Dimensions (US units) 

DN 

ANSI 

L i J A A* B C DE F G H K 

1" 7.87 

8.94 8.15 7.36 6.61 6.30 

13.4 10.1 3.31 3.70 4.72 

1W 7.87 13.4 10.1 3.31 3.70 4.72 

2" 7.87 13.4 10.1 3.31 3.70 4.72 

3" 7.87 15.4 11.1 4.29 3.70 7.09 

4" 9.84 15.4 11.1 4.29 3.70 7.09 

6" 11.8 18.6 12.7 5.91 5.51 10.2 

8" 13.8 20.8 13.7 7.09 6.14 12.8 

10" 17.7 22.7 14.7 8.07 6.14 15.8 

12" 19.7 24.7 15.6 9.06 6.54 18.1 

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

All dimensions in [inch] 
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Compact version DN >_ 350 (14 ") 

A000562< 

Dimensions (SI units) 

DN 

EN (DIN) / AS 2) 

L 
il A A* B C D E F G H J 

350 550 

227 207 187 168 160 

738.5 456.5 282.0 276 564 

375 600 790.5 482.5 308.0 276 616 

400 600 790.5 482.5 308.0 276 616 

450 650 840.5 507.5 333.0 292 666 

500 650 891.5 533.0 358.5 292 717 

600 780 995.5 585.0 410.5 402 821 

700 910 1198.5 686.5 512.0 589 1024 

750 975 1198.5 686.5 512.0 626 1024 

800 1040 1241.5 708.5 533.5 647 1067 

900 1170 1394.5 784.5 610.0 785 1220 

1000 1300 1546.5 860.5 686.0 862 1372 

1050 1365 1598.5 886.5 712.0 912 1424 

1200 1560 1796.5 985.5 811.0 992 1622 

1350 1755 1998.5 1086.5 912.0 1252 1824 

1400 1820 2148.5 1161.5 987.0 1252 1974 

1500 1950 2196.5 1185.5 1011.0 1392 2022 

1600 2080 2286.5 1230.5 1056.0 1482 2112 

1650 2145 2360.5 1267.5 1093.0 1482 2186 

I800 2340 2550.5 1362.5 1188.0 1632 2376 

2000 2600 2650.5 1412.5 1238.0 1732 2476 

I) The length is regardless of the pressure rating selected. Fitting length to DVGW. 
2) For flanges to AS, only DN 350, 400, 500 and 600 are available. 
All dimensions in Imml 
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Dimensions (US units) 

DN 

ANSI / AW WA 2) 

L11 A A* B C D E F G H j 

14" 21.6 

8.94 8.15 7.36 6.61 6.30 

29.1 17.9 11.1 10.9 22.2 

15" 23.6 31.1 18.9 12.1 10.9 24.2 

16" 23.6 31.1 18.9 12.1 10.9 24.2 

18" 25.6 33.1 19.9 13.1 11.5 26.2 

20" 25.6 35.1 20.9 14.1 11.5 28.2 

24" 30.7 39.2 23.0 16.2 15.8 32.3 

28" 35.8 47.2 27.0 20.1 23.2 40.3 

30" 38.4 47.2 27.0 20.1 24.6 40.3 

32" 40.9 48.9 27.9 21.0 25.5 42.0 

36" 46.0 54.9 30.9 24.0 30.9 48.0 

40" 51.2 60.9 33.9 27.0 33.9 54.0 

42" 53.7 62.9 34.9 28.0 35.9 56.0 

48" 61.4 71.7 38.8 31.9 39.0 63.8 

54" 69.1 78.7 42.8 35.9 42.3 71.8 

56" 71.7 84.6 45.7 38.9 49.3 77.7 

60" 76.8 86.5 46.7 39.8 54.8 79.6 

64" 81.9 90.0 48.4 41.6 58.4 83.2 

66" 84.4 92.9 49.9 43.0 58.4 86.0 

72" 92.1 100.4 53.6 46.8 64.2 93.5 

78" 102.3 104.3 55.6 48.7 68.2 97.5 

The length is regardless of the pressure rating selected. Fi ting length to DVGW. 
2) Flanges 5 24" only to ANSI available, ? 28" only to AWWA available. 
All dimensions in [inch] 
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Sensor, remote version DN < 300 (12 ") 

A0012A02 

Dimensions (SI units) 

DN 

EN (DIN) / JIS / AS 2) 

L 1 A B C D E F G H J 

25 200 129 163 143 102 286 202 84 120 94 

32 200 129 163 143 102 286 202 84 120 94 

40 200 129 163 143 102 286 202 84 120 94 

50 200 129 163 143 102 286 202 84 120 94 

65 200 129 163 143 102 336 227 109 180 94 

80 200 129 163 143 102 336 227 109 180 94 

100 250 129 163 143 102 336 227 109 180 94 

125 250 129 163 143 102 417 267 150 260 140 

150 300 129 163 143 102 417 267 150 260 140 

200 350 129 163 143 102 472 292 180 324 156 

250 450 129 163 143 102 522 317 205 400 166 

300 500 129 163 143 102 572 342 230 460 166 

I) The length is regardless of the pressure rating selec ed. Fitting length to DVGW. 
2) For flanges to AS, only the nominal diameters DN 80, 100 and 150 to 300 are available. 

All dimensions in imm) 
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Dimensions (US units) 

DN 

ANSI 

L'1 A B C D E F G H J 

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

11/2" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70 

2" 7.87 5.08 6.42 5.63 4.02 11.3 7.95 3.32 4.72 3.70 

3" 7.87 5.08 6.42 5.63 4.02 13.2 8.94 4.30 7.10 3.70 

4" 9.84 5.08 6.42 5.63 4.02 13.2 8.94 4.30 7.10 3.70 

6" 11.8 5.08 6.42 5.63 4.02 16.4 10.5 5.91 10.2 5.51 

8" 13.8 5.08 6.42 5.63 4.02 18.6 11.5 7.10 12.8 6.14 

10" 17.7 5.08 6.42 5.63 4.02 20.6 12.5 8.08 15.8 6.14 

12" 19.7 5.08 6.42 5.63 4.02 22.5 13.5 9.06 18.1 6.54 

'1 The length is regardless of the pressure rating selected. Fitting length to DVGW. 
All dimensions in [inch[ 
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Proline Promag 50W, 53W 

Sensor, remote version DN >_ 350 (14 ") 

A0003220 

Dimensions (SI units) 

DN 

EN (DIN) / AS 21 

L il A B C D E F G H 1 

350 550 

129 163 143 102 

683.5 4015 282.0 564 276 

375 600 735.5 427.5 308.0 616 276 

400 600 735.5 427.5 308.0 616 276 

450 650 785.5 452.5 333.0 666 292 

500 650 836.5 478.0 358.5 717 292 

600 780 940.5 530.0 410.5 821 402 

700 910 1143.5 631.5 512.0 1024 589 

750 975 1143.5 631.5 512.0 1024 626 

800 1040 1186.5 653.0 533.5 1067 647 

900 1170 1339.5 729.5 610.0 1220 785 

1000 1300 1491.5 805.5 686.0 1372 862 

1050 1365 1543.5 831.5 712.0 1424 912 

1200 1560 1741.5 930.5 811.0 1622 992 

1350 1755 1943.5 1031.5 912.0 1824 1252 

1400 1820 2093.5 1106.5 987.0 1974 1252 

1500 1950 2141.5 1130.5 1011.0 2022 1392 

1600 2080 2231.5 1175.5 1056.0 2112 1482 

1650 2145 2305.5 1212.5 1093.0 2186 1482 

1800 2340 2495.5 1307.5 1188.0 2376 1632 

2000 2600 2595.5 1357.5 1238.0 2476 1732 

Ii The length is regardless of the pressure rating selected. Fitting length to DVGW. 
2) For flanges to AS, only DN 350, 400, 500 and 600 are available. 
All dimensions in Om] 
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Proline Promag 50W, 53W 

Dimensions (US units) 

DN 

ANSI / AWWA 2) 

L A B C D E F G H 1 

14" 21.6 

5.08 6.42 5.63 4.02 

29.1 15.8 11.1 22.2 10.9 

15" 23.6 31.1 16.8 12.1 24.2 10.9 

16" 23.6 31.1 16.8 12.1 24.2 10.9 

18" 25.6 33.1 17.8 13.1 26.2 11.5 

20" 25.6 35.1 18.8 14.1 28.2 11.5 

24" 30.7 39.2 20.9 16.2 32.3 15.8 

28" 35.8 45.0 24.9 20.1 40.3 23.2 

30" 38.4 45.0 24.9 20.1 40.3 24.6 

32" 40.9 46.7 25.7 21.0 42.0 25.5 

36" 46.0 52.7 28.7 24.0 48.0 30.9 

40" 51.2 58.7 31.7 27.0 54.0 33.9 

42" 53.7 60.7 32.7 28.0 56.0 35.9 

48" 61.4 68.5 36.6 31.9 63.8 39.0 

54" 69.1 76.5 40.6 35.9 71.8 42.3 

56" 71.7 82.4 43.6 38.9 77.7 49.3 

60" 76.8 84.3 44.5 39.8 79.6 54.8 

64" 81.9 87.9 46.3 41.6 83.2 58.4 

66" 84.4 90.8 47.7 43.0 86.0 58.4 

72" 92.1 98.2 51.5 46.8 93.5 64.2 

78" 102.3 102.2 53.4 48.7 97.5 68.2 

I) The length is regardless of the pressure rating selected. Fitting length to DVGW. 
2) Ranges < 24" only to ANSI available, ? 28" only to AWWA available. 
All dimensions in Iinchl 
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Proline Promag 50W, 53W 

Ground disk for flange connections 

000322! 

Dimensions (SI units) 

DNI) 

EN(DIN)/ JIS /ASZ) 

A B C D E t 

25 26 62 77.5 87.5 

6.5 

2 

32 35 80 87.5 94.5 

40 41 82 101 103 

50 52 101 115.5 108 

65 68 121 131.5 118 

80 80 131 154.5 135 

100 104 156 186.5 153 

125 130 187 206.5 160 

150 158 217 256 184 

200 206 267 288 205 

250 260 328 359 240 

300 3) 312 375 413 273 

300°) 310 375 404 268 

350 3) 343 433 479 365 

9.0 

375 3) 393 480 542 395 

400 3) 393 480 542 395 

450 3) 439 538 583 417 

500 3) 493 592 650 460 

600 3) 593 693 766 522 

I) Ground disks can be used for all flange standards /pressure ratings that can be delivered, except for DN ? 300. 
2) Only DN 32, 40, 65 and 125 are available for flanges according to AS. 
3) PN 10/16 
4) PN 25, JIS l OK /20K 
All dimensions in imml 
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Proline Promag 50W, 53W 

Dimensions (US units) 

DN II 

ANSI 

A B C D E t 

I" 1.02 2.44 3.05 3.44 

0.26 

0.08 

11/2" 1.61 3.23 3.98 4.06 

2" 2.05 3.98 4.55 4.25 

3" 3.15 5.16 6.08 5.31 

4" 4.09 6.14 7.34 6.02 

6" 6.22 8.54 10.08 7.24 

8" 8.11 10.5 11.3 8.07 

10" 10.2 12.9 14.1 9.45 

12" 12.3 14.8 16.3 10.8 

14" 13.5 17.1 18.9 14.4 

0.35 

15" 15.45 18.9 21.3 15.6 

16" 15.45 18.9 21.3 15.6 

18" 17.3 21.2 23.0 16.4 

20" 19.4 23.3 25.6 18.1 

24" 23.4 27.3 30.1 20.6 

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

All dimensions in ]inch] 

36 Endress+Hauser 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 216 of 564



 

Proline Promag 50W, 53W 

Weight Weight in SI units 

Weight 

Nominal 
diameter 

Immi 

data in kg 

[inch] 

Compact 

EN (DIN) / 
AS 11 

version 

JIS ANSI / 
AWWA 

EN (DIN) / 
AS r1 

Remote version 

Sensor 

JIS 

(without cable) 

ANSI / 
AWWA 

Transmitter 

Wall-mount 
housing 

25 1" 7.3 

0 

7.3 7.3 5.3 

0 

5.3 5.3 

6.0 

32 - ov 8.0 7.3 - 6.0 5.3 - 

40 1W oZ 9.4 8.3 9.4 oz 7.4 6.3 7.4 

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 

65 - 12 11.1 - 10.0 9.1 - 

80 3" 14 112.5 14.0 12.0 10.5 12.0 

100 4" 
o 
z 16 14.7 16.0 

0 
z 14.0 12.7 

- 

14.0 

125 - 
a. 

21.5 21.0 - 
a 

19.5 19.0 - 

150 6" 25.5 24.5 25.5 23.5 22.5 23.5 

200 8" 45 41.9 - 45 43 39.9 - 43 

250 10" z 65 69.4 75 z 63 67.4 73 

300 12" 
o. 

70 72.3 110 68 70.3 108 

350 14" 105 175 103 173 

375 15" 120 - 118 - 

400 I6" 120 205 118 203 

450 18" 161 255 159 253 

500 20" 156 285 154 283 

600 24" 208 405 206 403 

700 28" 304 400 302 398 

- 30" - 460 - 458 

800 32" 357 550 355 548 

900 36" 485 800 483 798 

1000 40" z 4 589 900 z 
o- 

587 898 

- 42" - 1100 - 1098 

1200 48" 850 1400 848 
ca 

1398 

- 54" - M 2200 - M 2198 

1400 - 1300 
o 

- 1298 
(J 

- 
- 60" - 2700 - 2698 

1600 - 1700 - 1698 - 
- 66" - 3700 - 3698 

1800 72" 2200 4100 2198 4098 

- 78" - 4600 - 4598 

2000 - 2800 - 2798 - 

I} For flanges to AS, only DN 80, 100, 150 to 400, 500 and 600 are available. 

Transmitter (compact version): 3.4 kg 
Weight data valid for standard pressure ratings and without packaging material. 
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Proline Promag 50W, 53W 

Weight in US units (only ANSI / AWWA) 

Weight data 

Nominal 

ICI 

in lbs 

diameter 

linchl 

Compact version 

ANSI /AWWA 

Remote version (without 

Sensor 

ANSI / AWWA 

cable) 

Transmitter 

Wall-mount housing 

25 I" 16.1 11.7 

13.2 

40 1 1 /i' 20.7 16.3 

50 2" 23.4 19.0 

80 3" 30.9 26.5 

100 4" 35.3 30.9 

150 6" 56.2 51.8 

200 8" 
0 

99.2 
0 

94.8 

250 10" A 165.4 M 161.0 

300 12" 242.6 238.1 

350 14" 385.9 381.5 

400 16" 452.0 447.6 

450 18" 562.3 557.9 

500 20" 628.4 624.0 

600 24" 893.0 888.6 

700 28" 882.0 877.6 

- 30" 1014.3 1009.9 

800 32" 1212.8 1208.3 

900 36" 1764.0 1759.6 

1000 40" 1984.5 1980.1 

- 42" 0 2425.5 0 2421.1 

1200 48" 
0 

3087.0 3082.6 

- 54" 4851.0 4846.6 

- 60" 5953.5 5949.1 

- 66" .8158.5 8154.1 

1800 72" 9040.5 9036.1 

- 78" 10143.0 10138.6 

Transmitter (compact version): 7,5 lbs 

Weight data valid for standard pressure ratings and without packaging material. 
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Proline Promag 50W, 53W 

Measuring tube specifications Diameter 

[mm] [inchI 

EN (DIN) 

@azl 

AS 2129 

Pressure 

AS 4087 

rating 

ANSI 

[lbs] 

AWWA JIS Hard rubber 

Imm] 

Internal 

[inch] 

diameter 

Polyurethane 

Imm] finch] 

25 1" PN 40 - - Cl. 150 - 20 K - - 24 0.94 

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

40 11/2" PN 40 - - Cl. 150 - 20 K - - 38 1.50 

50 2" PN 40 Table E PN 16 Cl. 150 - 10 K 50 1.97 50 1.97 

65 - PN 16 - - - - 10 K 66 2.60 66 2.60 

80 3" PN 16 Table E PN 16 Cl. 150 - 10 K 79 3.11 79 3.11 

100 4" PN 16 Table E PN 16 Cl. 150 - 10 K 102 4.02 102 4.02 

125 - PN 16 - - - - 10 K 127 5.00 127 5.00 

150 6" PN 16 Table E PN 16 Cl. 150 - IO K 156 6.14 156 6.14 

200 8" PN 10 Table E PN 16 Cl. 150 - 10 K 204 8.03 204 8.03 

250 10" PN 10 Table E PN 16 Cl. 150 - 10 K 258 10.2 258 10.2 

300 12" PN 10 Table E PN 16 Cl. 150 - 10 K 309 12.2 309 12.2 

350 14" PN 6 Table E PN 16 Cl. 150 - - 342 13.5 342 13.5 

375 15" - - PN 16 - - - 392 15.4 - - 

400 16" PN 6 Table E PN 16 Cl. 150 - - 392 15.4 392 15.4 

450 18" PN 6 - - Cl. 150 - - 437 17.2 437 17.2 

500 20" PN 6 Table E PN 16 Cl. 150 - - 492 19.4 492 19.4 

600 24" PN 6 Table E PN 16 Cl. 150 - - 594 23.4 594 23.4 

700 28" PN 6 - - - Class D - 692 27.2 692 27.2 

- 30" - - - - Class D - 742 29.2 742 29.2 

800 32" PN 6 - - - Class D - 794 31.3 794 31.3 

900 36" PN 6 - - - Class D - 891 35.1 891 35.1 

1000 40" PN 6 - - - Class D - 994 39.1 994 39.1 

- 42" - - - - Class D - 1043 41.1 1043 41.1 

1200 48" PN 6 - - - Class D - 1197 47.1 1197 47.1 

- 54" - - - Class D - 1339 52.7 - - 

1400 - PN 6 - - - - - 1402 55.2 - - 

- 60" - - - - Class D - 1492 58.7 - - 

1600 - PN 6 - - - - - 1600 63.0 - - 

- 66" - - - - Class D - 1638 64.5 - - 

1800 72" PN 6 - - - Class D - 1786 70.3 - - 

2000 78" PN 6 - - - Class D - 1989 78.3 - - 
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Proline Promag 50W, 53W 

Material Transmitter housing 
- Compact housing: powder -coated die -cast aluminum 
- Wall -mount housing: powder -coated die -cast aluminum 

Sensor housing 
- DN 25 to 300 (1 to 12 "): powder -coated die -cast aluminum 
- DN 350 to 2000 (14 to 78 "): with protective lacquering 

Measuring tube 
- DN <_ 300 (12 "): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with Al /Zn protective coating) 
- DN ? 350 (14 "): stainless steel 1.4301 or 1.4306/304L; 

(for flanges made of carbon steel with Al /Zn protective coating) 

Electrodes: 1.4435, Alloy C -22, Tantalum 

Flanges 
- EN 1092 -1 (DIN 2501): 1.4571 /316L; RSt37 -2 (S235JRG2); C22; FE 410W B 

(DN <_ 300 (121: with Al /Zn protective, coating; DN ? 350 (14 ") with protective lacquering) 
- ANSI: A105; F316L 

(DN <_ 300 (12 "): with Al /Zn protective coating; DN >_ 350 (14 ") with protective lacquering) 
- AWWA: 1.0425 
- JIS: RSt37 -2 (S235JRG2); HII; 1.0425/316L 

(DN 5 300 (121: with Al /Zn protective coating; DN >_ 350 (14 ") with protective lacquering) 
- AS 2129 

- DN 150 to 300, 600 (6 to 12 ", 241: A105 or RSt37 -2 (S235JRG2) 
- DN 50, 80, 100, 350, 400, 500 (2 ", 3 ", 4 ", 14", 16 ", 20 "): A105 or St44 -2 (S275JR) 

- AS 4087: A105 or St44 -2 (S275JR) 

Seals: to DIN EN 1514 -1 

Ground disks: 1.4435/316L, Alloy C -22, Tantalum 

Material load diagram 

Caution! 
The following diagrams contain material load diagrams (reference curves) for flange materials with regard to 
the medium temperature. However, the maximum medium temperatures permitted always depend on the 
lining material of the sensor and /or the sealing material (-> 21). 

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

[psi] 
600 - 

500 - 

400 - 

300 - 

200 - 

100 - 

o- o 

[bar] 

40 

35 

30 

25 

20 

15 

10 

5 

PN 40 

PN 25 

PN 16 

PN 10 

PN 6 

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 
I 1 I I I I I 

-40 0 100 200 300 360 

°C] 

[°F] 

40005504 
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Proline Promag 50W, 53W 

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

[psi] [bar] 

600 - 40 

500 35 

- 30 
400 

25 

300 - 20 

200 - 15 

- 10 
100 - 

5 

0- 0 

-60 

PN40 

PN2 

PN 16 
AIM 

PN 10 

PN 6 

..=. 

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

-40 0 100 
1 1 1 1 1 1 I 1 1 

200 300 360 

[ °C] 

[ °F] 

A0005300 

Flange connection to ANSI B16.5 
Material: A 105 

[psi] [bar] 

900 - 60 
800 - 
700 - 50 

600 = 40 
500 - 
400 - 30 

300 - 20 
200 - 
100 - 10 

0- 0 

1 10 1= 11iai=MTPAM11 01111 10 IMISECI1EMIialr.Z. !MME10 

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

[ °F] 
' 

-40 
' I 

0 

1 1 1 I 1 

100 
1 1 1 i 1 

200 
1 1 1 i 1 

300 
1 1 

360 

A0003220 

Flange connection to ANSI B16.5 
Material: F316L 

[psi] [bar] 

900 - 60 
800 - 
700 - 50 

600 _ 40 
500 - 
400 - 30 

300 _ 20 
200 - 

10 100 
0- 

11111 111 1 11 111101/m1111 1=\10!\ ! 101111 MINE101 EMI:. :!..11 
-40 -20 0 20 40 60 80 100 120 140 160 180 [°C] 

-40 0 100 200 300 360 [°F] 

A000530] 
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Proline Promag 50W, 53W 

Flange connection to AWWA C 207, Class D 

Material: 1.0425 

[bar] 

11 

10 

o 

momm=!11 1= [psi] 

159,5 

145 

130,5 

116 

101,5 

o 

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

A0005592 

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

[psi] [bar] 

30 
400 - 

300- 20 

200- 
10 

100 - 

0- 0 

11111a111111111111111111111111111111111 

-40 -20 0 20 40 60 80 100 120 140 160 180 [00] 

I 

-40 0 100 200 300 360 [ °F] 

A0003228 

Range connection to AS 2129 Table E or AS 4087 PN 16 

Material: A105 / RSt37 -2 (S235JRG2) / St44 -2 (S275JR) 

[psi] [bar] 

300- 

200- 

100- 

o- 

20 

15 

10 

5 

m ii=iiiii =mom 

-40 -20 0 20 40 60 80 100 120 140 160 [00] 
i i I i i i i I i 

-40 0 100 200 300 [ °F] 

A0005595 
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Proline Promag 50W, 53W 

Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes: 
Standard available with 1.4435, Alloy C -22, tantalum 
Optional: exchangeable measuring electrodes made of 1.4435 (DN 350 to 2000 / 14 to 78 ") 

Process connections Flange connection: 
EN 1092 -1 (DIN 2501), DN 5 300 (12 ") form A, DN >_ 350 (14 ") form B 

(Dimensions to DIN 2501, DN 65 PN 16 and DN 600 (24 ") PN 16 exclusively to EN 1092 -1) 
ANSI B16.5 
AWWA C 207, Class D 

JIS B2220 
AS 2129 Table E 

AS 4087 PN 16 

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

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

Human interface 

Display elements Liquid crystal display: backlit, two lines (Promag 50) or four lines (Promag 53) with 16 characters per line 
Custom configurations for presenting different measured -value and status variables 
Totalizer 
- Promag 50: 2 totalizers 
- Promag 53: 3 totalizers 

Operating elements Unified operation concept for both types of transmitter: 

Promag 50: 
Local operation via three keys (0, 0, 0) 
Quick Setup menus for straightforward commissioning 

Promag 53: 
Local operation via three keys (0, O, O) 
Application- specific Quick Setup menus for straightforward commissioning 

Language groups Language groups available for operation in different countries: 

Promag 50, Promag 53: 
Western Europe and America (WEA): 

English, German, Spanish, Italian, French, Dutch, Portuguese 
Eastern Europe and Scandinavia (EES): 

English, Russian, Polish, Norwegian, Finnish, Swedish, Czech 
South and east Asia (SEA): 

English, Japanese, Indonesian 

Promag 53: 
China (CN): 
English, Chinese 

You can change the language group via the operating program "FieldCare ". 

Remote operation Promag 50: Remote control via HART, PROFIBUS DP /PA 
Promag 53: Remote control via HART, PROFIBUS DP /PA, MODBUS RS485, FOUNDATION Fieldbus 
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Praline Promag 50W, 53W 

Certificates and approvals 

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 
Endress +Hauser confirms successful testing of the device by affixing to it the CE mark. 

C -tick mark The measuring system meets the EMC requirements of the "Australian Communications and Media Authority 
(ACMA) ". 

Pressure measuring device 
approval 

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to Article 3(3) 
of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed and manufactured 
according to good engineering practice. Where necessary (depending on the medium and process pressure), 
there are additional optional approvals to Category II /III for larger nominal diameters. 

Ex approval Information about currently available Ex versions (ATEX, IECEx, FM, CSA, NEPSI) can be supplied by your 
Endress +Hauser Sales Center on request. All explosion protection data are given in a separate documentation 
which is available upon request. 

Other standards and 
guidelines 

EN 60529 
Degrees of protection by housing (IP code) 

EN 61010 
Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory 
Procedures. 

IEC /EN 61326 
"Emission in accordance with requirements for Class A ". 

Electromagnetic compatibility (EMC requirements) 

NAMUR NE 21: 
Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment. 

NAMUR NE 43: 
Standardization of the signal level for the breakdown information of digital transmitters with analog output 
signal. 

NAMUR NE 53: 
Software of field devices and signal- processing devices with digital electronics. 

ANSI /ISA- 582.01 
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General 
Requirements Pollution degree 2, Installation Category 11. 

CAN /CSA -C22.2 No. 1010.1 -92 
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 
Pollution degree 2, Installation Category II 

FOUNDATION Fieldbus 
certification 

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 
Fieldbus Foundation. The device thus meets all the requirements of the following specifications: 

Certified to FOUNDATION Fieldbus Specification 
The device meets all the specifications of the FOUNDATION Fieldbus H 1. 

Interoperability Test Kit (ITK), revision status 5.01 (device certification number: on request) 
The device can also be operated with certified devices of other manufacturers 
Physical Layer Conformance Test of the Fieldbus Foundation 

MODBUS RS485 certification The measuring device meets all the requirements of the MODBUS /TCP conformity test and has the "MOD - 
BUS /TCP Conformance Test Policy, Version 2.0 ". The measuring device has successfully passed all the test 
procedures carried out and is certified by the "MODBUS /TCP Conformance Test Laboratory" of the University 
of Michigan. 

PROFIBUS DP /PA 
certification 

The flow device has successfully passed all the test procedures carried out and is certified and registered by the 
PNO ( PROFIBUS User Organisation). The device thus meets all the requirements of the following 
specifications: 

Certified to PROFIBUS PA, profile version 3.0 (device certification number: on request) 
The device can also be operated with certified devices of other manufacturers (interoperability) 
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Proline Promag 50W, 53W 

Ordering information 
Your Endress +Hauser service organization can provide detailed ordering information and information on the 
order codes on request. 

Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the transmitter 
and the sensor. Your Endress +Hauser service organization can provide detailed information on the order codes 
in question. 

Documentation 
Flow Measurement (FA005D /06) 

Operating Instructions Promag Promag 50 (BA046D/06 and BA049D/06) 

Operating Instructions Promag Promag 50 PROFIBUS PA (BA055D/06 and BA056D/06) 

Operating Instructions Promag Promag 53 (BA047D/06 and BA048D/06) 

Operating Instructions Promag Promag 53 FOUNDATION Fieldbus (BA051 D /06 and BA052D/06) 

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

Operating Instructions Promag Promag 53 PROFIBUS DP /PA (BA053D/06 and BA054D/06) 

Supplementary documentation on Ex- ratings: ATEX, IECEx, FM, CSA, NEPSI 

Registered trademarks 
HART® 

Registered trademark of the HART Communication Foundation, Austin, USA 

PROFIBUS® 

Registered trademark of the PROFIBUS Nutzerorganisation e.V., Karlsruhe, D 

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

MODBUS® 
Registered trademark of the MODBUS Organisation 

HistoROMTM, S -DAT ®, T- DATTM, F- CHIP ®, FieldCare ®, Fieldcheck ®, FieldXpertTM, Applicator® 
Registered or registration -pending trademarks of Endress +Hauser Flowtec AG, Reinach, CH 
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Proline Promag 50W, 53W 
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Instruments International 

Endress +Hauser 
Instruments International AG 

Kaegenstrasse 2 

4153 Reinach 
Switzerland 

Tel. +41 61 715 81 00 
Fax +41 61 715 25 00 
www.endress.com 
info @ii.endress.com 

Endress+Hauser 
People for Process Automation 
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Level 
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Temperature 
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Registration 
El 
Systems 
Components 

Services Solutions 

Sicherheitshinweise / Safety Instructions / Conseils de sécurité 

Proline Promag 50, 51 
HART, PROFIBUS DP /PA 

ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 
Ex- Dokumentation / Ex documentation / Documentation Ex 

de Sicherheitshinweise für elektrische Betriebsmittel für explosionsgefährdete Bereiche gemäß Richtlinie 
94/9/EG (ATEX) und IEC 60079 -0 -+ Seite 5 

en Safety instructions for electrical apparatus for explosion -hazardous areas according to 
Directive 94/9/EC (ATEX) and IEC 60079-0 - Page 19 

fr Conseils de sécurité pour matériels électriques destinés aux zones explosibles selon 
Directive 94/9/CE (ATEX) et IEC 60079-0 - page 33 

XA103D/06/a3/07.10 
71114914 
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Proline Promag 50, 51 ATEX II2G,1I2(1)G, II2D; IECEx Zone 1, Zone 21 G 
EG- Konformitätserklärung / EC declaration of conformity / Déclaration CE de conformité 

Level Pressure 
I © n 

Roe Temperature liquid Registration Systems 
Analysis Components 

EG- Konformitätserklärung 
EC declaration of conformity 
Déclaration CE de conformité 

Endress + Hauser Flowtec AG, Kägenstrasse 7, CH -4153 Reinach 

erklärt in alleiniger Verantwortung, dass das Produkt 
declares in sole responsibility, that the product 
déclare sous sa seule responsabilité que le produit 

Magnetisch -Induktive Meßsystem 
electromagnetic flow measuring system 
Système de mesure de débit électromagnétique 
PROMAG 50H /P/W * *- B /D * * * * * *, 
PROMAG 51P * *- 3/4/5/6 
PROMAG 53H /P/W * *- * * * * *B /D 

a 
Services 

mit den Vorschriften folgender Europäischer Richtlinien übereinstimmt: 
conforms with the regulations of the following European Directives: 
est conforme aux prescriptions et directives Européennes suivantes: 
94/9/EG 
2004 /108 /EG 

Solutions 

Angewandte harmonisierte Normen oder normative Dokumente: 
Applied harmonised standards or normative documents: 
Normes harmonisées ou documents normatifs appliqués: 
EN 60079 -0: 2006 EN 60079 -1: 2004 EN 60079 -11: 2007 
EN 60079 -27: 2006 EN 60079 -7: 2003 EN 60529: 2000 
EN 61010 -1: 2001 EN 61241 -0: 2006 EN 61241 -1: 2004 
EN 61326 -1: 2006 EN 61326 -2 -3: 2007 EN 61326 -2 -5: 2007 

EG Baumusterpriifbescheinigung Nummer: DMT 00 ATEX E 017 X 
EC -Type Examination Certificate Number: 
Numéro du certificat d'examen CE de type: 

Benannte Stelle / Kennnummer: TÜV NORD CERT GmbH / 0044 
Notified body / Identification number: 
Organisme notifié / Numéro d'identification: 

Erste Anbringung der CE- Kennzeichnung: 2000 
CE marking first affixed: 
Année de mise en conformité CE: 

Reinach, 31.07.2009 

Endress+Hauser 

Dr. Ghost 
(Gesch' Itsfiihtér / Managing Director / P.D.G) 

íD52/8 
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£X ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Beispiel / Example / Exemple: 

Gerätegruppen / Instrument groups / Groupes d'appareil 

Ex de pa] IIC Tó-TI 
G II 2G E Ex de lial IIC T6-TI 

T 

-> gilt fur Geräte zur Verwendung in Untertagbetrieben von Bergwerken sowie deren Übertageanlagen, die durch Grubengas und/ 
oder brennbare Stäube gefährdet werden können. 

-° applies to instruments used in underground mining operations, as well as their above ground operations, which can be endangered 
by mine gas and /or flammable dusts. 

-> Les appareils de ce groupe sont destinés aux travaux souterrains des mines et aux parties de leurs installations de surface mis en 
danger par le grisou et/ou des poussières inflammables. 

-a gilt fur Geräte zur Verwendung in den übrigen Bereichen, die durch eine explosionsfähige Atmosphäre gefährdet werden können. 

II -i applies to instruments used in the remaining areas which can be endangered by a potentially explosive atmosphere. 
-> Les appareils de ce groupe sont destinés h litre utilisés dans d'autres lieux susceptibles d'étre mis en danger par des 

atmosphères explosives. 

Gerätekategorie (Zone) / Instrument category (Zone) / Catégorie d'appareils (Zone) 

Bezeichnung / Labelling 

bei Gasen / 
with gases / 
pour les gaz 

/ Désignation 

bei Stäuben / with 
dust / pour les 
poussières Definition / Definition / Définition 

1G (0) ID (20) 

-> Geräte dieser Kategorie sind zur Verwendung in Bereichen bestimmt, in denen eine explosions- 
fähige Atmosphäre, die aus einem Gemisch von Luft und Gasen, Dämpfen oder Nebeln oder aus 
Staub -/Luft- Gemischen besteht, ständig oder langzeitig oder häufig vorhanden ist. 

-> Directive Instruments of this category are for use in areas where ignitable atmospheres caused 
by a mixture of air and gases, vapours or mists or by dust/air mixtures, can exist all of the time 
or for long periods of time or else frequently. 

-> Les appareils de cette catégorie sont destinés h un environnement dans lequel des 
atmosphères explosives dues h des mélanges d'air avec des gaz, vapeurs, brouillards ou 
poussières sont présentes constamment, ou pour une longue période, ou fréquemment. 

2G (1) 2D (21) 

-> Geräte dieser Kategorie sind zur Verwendung in Bereichen bestimmt, in denen damit zu rechnen 
ist, dass eine explosionsfähige Atmosphäre aus Gasen, Dämpfen, Nebeln oder Staub -/Luft- 
Gemischen gelegentlich auftritt 

-> Instruments of this category are for use in areas where ignitable atmospheres caused by a mixture 
of air and gases, vapours or mists or by dust/air mixtures, can exist some of the time. 

-> Les appareils de cette catégorie sont destinés h un environnement dans lequel des atmosphères 
explosives dues h des gaz, des vapeurs, des brouillards ou des mélanges d'air avec des poussières 
se manifesteront probablement. 

3G (2) 3D (22) 

-> Geräte dieser Kategorie sind zur Verwendung in Bereichen bestimmt, in denen nicht damit zu 
rechnen ist, dass eine explosionsfähige Atmosphäre durch Gase, Dämpfe, Nebel oder auf- 
gewirbelten Staub auftritt, aber wenn sie dennoch auftritt, dann aller Wahrscheinlichkeit 
nach nur selten und während eines kurzen Zeitraums. 

-> Instruments of this category are for use in areas where ignitable atmospheres caused by a mixture 
of air and gases, vapours or mists or by dust/air mixtures, are not likely to exist. However, if they 
do occur then in all probability, only seldom or for short periods of time. 

-> Les appareils de cette catégorie sont destinés h un environnement dans lequel des atmosphères 
explosives dues h des gaz, des vapeurs, des brouillards ou des mélanges d'air avec des poussières 
ont une faible probabilité de se manifester et ne subsisteront que pour une courte période. 

(Die Zahlen in Klammem entsprechen der Zoneneinteilung nach IEC) / (The figures in brackets refer to IEC) / 
(Les chiffres entre parenthèses correspondent h la classification en zones selon CEI( 

Nach Europanorm hergestellt (optionale Kennzeichnung) / Built according to European norm (optional marking) 
/ Fabriqué selon norme européenne (repérage optionnel) _ E 

Explosionsgeschlitztes elektrisches Betriebsmittel / Explosion protected electrical equipment / 
Matériel électrique h protection antidéflagrante - Ex 

Zündschutzarten 

Gase /Gases/Gaz Staub /Dust/Poussières 

o Ölkapselung / Oil encapsulated / Immersion dans l'huile 

p pD Überdruckkapselung / Pressurized apparatus / Surpression interne 
q Sandkapselung / Powder Ring / Remplissage pulvérulent 

d Druckfeste Kapselung / Flameproof enclosure / Enveloppe antidéflagrante 

e Erhöhte Sicherheit / Increased safety / Sécurité augmentée 
i iD Eigensicherheit (ia, ib) / Intrinsic safety (ia, ib) / Sécurité intrinsèque (ia, ib) 

n Nichtzündfähige Betriebsmittel / Non- incendive equipment / Non incendiaire 

m mD Vergusskapselung / Encapsulation / Encapsulage 

s Sonderschutz / Special protection / Protection spéciale 

tD Schutz durch Gehäuse / Protection by enclosure / Protection par boider 

Ex- Schutzkennzeichnungen in eckigen Klammern beziehen sich auf "Zugehörige elektrische Betriebsmittel" / 
Ex protection labelling in square brackets refers to "Associated electrical equipment" / 
Les marquages Ex entre crochets se rapportent h des matériels électriques associés 

Explosionsgruppe / Explosion groups / Groupes d'explosion 

Gasem und Dämpfe / Gases and vapours / Gaz et vapeurs P P P 
Beispiel / Example / Exemple 

Minimale 
ignition 

/ 
Minimum ignition energy / MI 
Energie minimale d'inflammation 

EN / IEC 

Ammoniak / Ammonia /Ammoniac -- 1W 

Aceton, Aethan, Aether, Benzin, Benzol, Diesel, Erdöl, Essigsäure, Hugzeugkraftstoff, Heizöl, Hexan, Methan, Propan / 
Acetone, aircraft fuel, benzene, crude oil, diesel oil, ethane, ethanoic acid, ether, gasolines, heating oil, hexane, methane, propane/ 
Acétone, acide acétique, benzène, éthane, essence, éther, fuel, gasoil, hexane, kérosène, méthane, pétrole, propane 

0.18 IIA 

Ethylen, Isopren, Stadtgas / Ethylene, isoprene, town gas /Éthylène, gaz de ville, isoprène 0.06 IIB 

Acetylen, Schwefelkohlenstoff, Wasserstoff / Acetylene, carbon disulphide, hydrogen / Acétylène, hydrogène, sulfure de carbone 0.02 IIC 

Temperaturklasse / Temperature class / Classe de température 

EN /IEC TI T2 T3 T4 T5 T6 

Maximale Oberflächentemperatur / 
Maximum surface temperature / 
Température maximale de surface 

450 °C 
842 °F 

300 °C 
572 °F 

200 °C 
392 °F 

135 °C 
275°F 

100 °C 
2l2 °F 

85 °C 

l85°F 

A0005628 
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C 
Level Pressure 

to 
Flow 
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Temperature Liquid 

Analysi 
Registration 

n 
Systems 
Components 

0 
Services 

e 
Solutions 

Safety Instructions 

Proline Promag 50, 51 
HART, PROFIBUS DP /PA 

ATEX I12G, II2(1)G, II2D; IECEx Zone 1, Zone 21 

Ex- Dokumentation / Ex documentation / Documentation Ex 
This document is an integral part of the following Operating Instructions: 

BA046D, Proline Promag 50 HART 
BA055D, Proline Promag 50 PROFIBUS DP /PA 
BA080D, Proline Promag 51 HART 

Contents 
General warnings 20 

Special conditions 20 
Installation instructions 20 

EC type- examination certificate, directive 94/9/EC and COC certificates of conformity (IEC) 21 

Description of measuring system 22 
Nameplates 22 

Type code 23 

Temperature table compact version 25 

Temperature table remote version 25 

Gas and dust explosion protection 26 

Design of measuring system 26 

Cable entries 27 

Cable specification 27 

Potential equalization 27 

Connection of remote version connecting cable 28 

Electrical connection 29 
Terminal assignment and connection data, power supply 29 

Terminal assignment and connection data for signal circuits (intrinsically safe circuits) 30 

Terminal assignment and connection data for signal circuits (non -intrinsically safe circuits) 31 

Service adapter 32 

Device fuse 32 

Technical Data 32 

XA103D/06/a3/07.10 
71114914 
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GATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

General warnings 

ecial conditions 

Compliance with national regulations relating to the installation, connection to the electricity supply, 
commissioning and maintenance of devices in potentially explosive atmospheres is mandatory, if such 
regulations exist (e.g. EN /IEC 60079 -14). 

Installation, connection to the electricity supply, commissioning and maintenance of the devices must be 
carried out by qualified specialists trained to work on Ex -rated devices. 

Compliance with all of the technical data of the device (see nameplate) is mandatory. 

Open the device only when it is de- energized (and after a delay of at least 10 minutes following shutdown 
of the power supply) or in an area free of explosive atmospheres. 

It is not permissible to connect the service adapter whilst the atmosphere is considered to be explosive. 

Opening the transmitter housing and the connection housing of the remote version is only permitted for a 

brief time. During this time, ensure that no dust or moisture enters the housing. 

To guarantee resistance to dust, the transmitter housing, the connection housing of the remote version and 
the cable entries must be tightly sealed. 

Use of the devices is restricted to mediums against which the process- wetted materials are adequately 
resistant. 

The suitability of the device in the event of simultaneous occurrence of gas -air and dust -air mixtures 
requires an additional assessment. 

The device must be integrated into the potential equalization system. Potential must be equalized along the 
intrinsically safe sensor circuits. Further information can be found in the "Potential equalization" chapter on 
page 27. 

Installation instructions For terminals No. 20 to No. 27 of the transmitter, only devices with ratings Um 260 V and Im < 500 mA 
are allowed to be connected (does not apply to intrinsically safe circuits). 

The measuring device must only be used in the permitted temperature class. 
The values of the individual temperature classes can be found in the temperature tables on page 25. 

For Zone 21: 
The surface temperature of the measuring device must not exceed 2/3 of the ignition temperature of a dust 
cloud. The maximum surface temperature must maintain a safe distance of 75 °C to the smolder 
temperature of a dust layer of 5 mm. 

Example: 
Operation in temperature class T4 (135 °C) is, therefore, suitable for dust with an ignition temperature 
of 202.5 °C (1.5 x 135 °C or 135 °C = 2/3 of 202.5 °C) and a smolder temperature of 210 °C (135 °C + 

75 °C). 

The following applies when connecting the electronics housing in Ex d: 

Only separately certified cable and pipe entries (Ex d IIC) must be used, which are suitable for an operating 
temperature of up to 80 °C. When using pipe entries, the associated sealing equipment must be fitted 
directly at the housing. 

The following applies when connecting the electronics housing in Ex e: 

Only separately certified cable and pipe entries, drain plugs (Ex e II) must be used, which are suitable for 
an operating temperature of up to 80 °C and for an Ingress protection of IP 67. The cables must be installed 
such that they are fixed in place. Adequate strain relief must be ensured. 

Suitable cables and suitable, certified cable glands, cable entries and drain plugs must be used for measuring 
devices operated at temperatures below -20 °C. 

The cable entries and openings not used must be sealed tight with suitable components. 

Turning the transmitter housing: the housing of the Ex -rated transmitter can be turned in 90° steps. Whe- 
reas the non -Ex version has a bayonet adapter, however, the Ex version has a thread. 
Recesses for centering the worm screw are provided to prevent inadvertent movement of the transmitter 
housing. It is permissible to turn the transmitter housing through a maximum of 180° during operation (in 

either direction), without compromising explosion protection. After turning the housing the worm screw 
must be tightened again. 

Turning the local display: the screw cap has to be removed before the local display can be turned, and this 
must be done with the device de- energized (and after a delay of at least 10 minutes following shutdown of 
the power supply). 

When connecting the intrinsically safe circuits of explosion protection category "ia" of the measuring device 
to certified intrinsically safe circuits of explosion protection category "ib" with the explosion group IIC and 
IIB respectively, the explosion protection changes to Ex ib IIC and Ex ib BB respectively. Intrinsically safe 
circuits of explosion protection category "ib" are suitable for areas which require category 2 apparatus. 

If the active intrinsically safe communication circuits (input/output option S, terminals 26/27) are fed into 
areas that require 2D apparatus, the connected apparatus must be tested and certified accordingly. 
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Proline Promag 50, 51 ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 0 
In Zone 0, potentially explosive vapor /air mixtures may only occur under atmospheric conditions. If no 
potentially explosive mixtures are present, or if additional protective measures have been taken according 
to EN 1127 -1, the devices may be operated under other atmospheric conditions in accordance with the 
manufacturer's specifications. 

EC type- examination 
certificate, 
directive 94/9/EC 
and COC certificates of 
conformity (IEC) 

EC type- examination certificate, directive 94/9/EC 
The system meets the fundamental health and safety requirements for the design and construction of devices 
and protective systems intended for use in potentially explosive atmospheres in accordance with appendix II 

of directive 94/9/EC. 

Certification number: DMT 00 ATEX E 017 X 

COC certificates of conformity (IEC) 

By affixing the certification number the conformity with the following standards (depending on the device 
version) is certificated: 

IEC 60079-0 : 2004 IEC 60079 -11 : 2006 IEC 61241-0 : 2004 
IEC 60079 -1 : 2003 IEC 60079 -26 : 2006 IEC 61241 -1 : 2004 
IEC 60079 -7 : 2001 IEC 60079 -27 : 2005 

Certification number: IECEx BVS 07.0011 X 

Inspection body 
DEKRA EXAM GmbH (previously Deutsche Montan Technologie GmbH, institute for the safety of electrical 
apparatus, mining test facility) 

Identification 
See Page 24 

As TÜV NORD and RWTÜV have merged, the number of the notified body has changed from 0032 to 0044. 

oCaution! 
The explosion group of the measuring device is IIC. However, it is reduced to IIB if the permitted, external 
capacitances /inductances for the intrinsically safe communication circuits are increased (see Page 30). 
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 ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Description of measuring The measuring system consists of transmitters and sensors. 
system 

Two versions are available: 
Compact version: transmitters and sensors form a mechanical unit. 
Remote version: transmitters and sensors are separated by open ground when installed and connected to 
each other via a connecting cable. 

Nameplates The nameplates, which are mounted in a clearly visible position on the transmitter and sensor, contain all of 
the relevant information about the measuring system. 

A 

B 

1 

2 

3 

4 

5 

6 
7 

Current identification marking 

8 

4 68700 Camay France 

-I Promag 5x Endress +Hauser Ell 
Greer Cade: 5XP1 H -)0000(XXXXJ00( 

I Ser.No.: 12345678901 2007 
TAG No: ABCOEFGHJKLMNPORST 

IP67 I- 

EEx de [WI IIC /IIB T6-T1 [PDX 
DMT OO ATEX E017X 

20-55VAC/16 -62VDC 
50.60FIT 15VA/W 

After de-energising, delay 
10 Minutes before opening) 
Nah dem Abschalten 10 Minuten 
warten vor awn OBnent 

-20C 4Tamb4+50C 
I 

ECC 
II-OUT (HART), I -OUT 

.6rt1 ,-.I-J wnooe.7.... 

J 
\Er- 

15 16 17 18 19 

1 

2 

3 

20 

22 
21 

23 
24 

14 

4a,szticw, \ Endress+Hauser Ill] 
-{ Promeq P 

Om XXX er Code:$XP1H-XXXX(XXXX l Sm.NO: 12345678901 RV 2007 F 

TAGNO.: ABCDEFGHJKLMNPORST 
i wreaa: 1.0000/0000 
1 DN100 DI WEN PN40 / pnom = PS 

r1n: 

0.2%CAL 
= 40bar 

-I -10C...150°C/+14F..300F 
-I wmaN PFA 

Eieama: 1.4435/316L EPD/MSO, RB F 1 

EEx e ha) IICAIB T6-T1 IP6X I 

1 -20C (dmm°FKTamb<60°C (+140°F) IP67 F 

0'LL'1 xA...acae 

C TTT 1I >, 
16 15 17 18 26 

8 

25 

5 

9 

12 

12 

9 
10 

13 

14 

1 

2 

3 

4 

5 

6 
7 

Future /new identification marking 

44167 Rained, SMhWnd 

-{ Promag 5x Endress +Hauser 0 
1 Order Code: 5xPI H-XXXXXXXXXXXX IP67 )- 
I Ow.en,: 12345678901 2007 

TAG No: ABCDEFGHJKLMNPORST Ex de pal IIC /IIB T6 -T1 
I 

20- 55VAC/16 -62VDC 
Esc tD A21 [PBX 
DMT00 ATEX E 017 X I 

IECEx BVS 07.0011 X 1.-1 SO EDH2 15VAAN 

ECC 
I I 

After de-energising, delay 
10 Minutes before opening! -OUT (HART), -OUT 

I Nah dem Abschalten 10 Minuten 
warten ow dem Olfnent 

-I 

A...om.r._ -20C <Tanrbe+50C I 

CET _ I 

15 16 17 18 19 

1 

2 

3 

20 

22 
21 

23 
24 

14 

4.,..... 
Endress+Hauser ilri 

-I Proma P 

Gda Co de: 5XP1 H-XX%XXXXXXXXX 
sacra: 12345678901 RV 2007 F 

TAG NO: ABCDEFGFGKLMNPORST 

i KJeda. 1.0000/0000 0.2%CAL I- 

4 DN100 DIN/EN PN401 pnom = PS = 400ar 
-{ TIA. -10C...150C/+14F...300F 
-I reams: PFA 

Ebmode: 1.4435/316L EPD/MSU, R/B I- 

Exe[ia) IICAIBT6-T1 
ExIDA21IP6X 

I 

DMTOOATEXE017% I 

IECEx BVS 07.0011 X F-T 

i -20C (-4F)<Tamb<+60C (+140 F) IP67 F 

A-LL m 
1 ...MT 

C E eÓe'c.._,®ó 

._ TT-T 1 

t >; 
I 

X 

16 15 17 18 26 

8 

25 

5 

9 
10 
11 

12 

12 

9 
10 
11 

13 

14 

22 

A0005624 

Fig. 1: Example for nameplates of a transmitter and of a sensor 

A Transmitter nameplate 12 Type of housing protection 
B Sensor nameplate 13 Notes, e.g. delays, etc. 

14 Ambient temperature range 
1 Manufacturer / Certificate recipient 15 C -Tick symbol 
2 Transmitter or sensor type 16 Notified body for quality assurance monitoring 
3 Order code and serial number 17 Equipment group and equipment category as per 
4 Power supply, frequency and power consumption directive 94/9/EC 
5 Additional specifications, e.g. EPD = empty pipe 18 Associated Ex documentation 

detection, RB = reference electrode, etc. (only if 
present) 

19 Space for other approval specifications and 
certificates, e.g. PROFIBUS, etc. (only if present) 

6 Available inputs /outputs 20 Calibration factor /zero point 
7 Space for additional information on special products 21 Nominal diameter /nominal pressure 
8 Year of manufacture 22 Fluid temperature range 
9 Identification of the type of protection, explosion 23 Lining material 

group, temperature class, Ingress protection 24 Measuring electrode material 
10 Number of the EC type- examination certificate 25 Calibration tolerance 
11 Number of the IECEx declaration of conformity 26 Direction of flow 
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Proline Promag 50, 51 ATEX I12G, I12(1)G, II2D; IECEx Zone 1, Zone 21 G 
Type code The type code describes the exact design and the equipment of the measuring system. 

It can be read on the nameplate of the transmitter and sensor and is structured as follows: 

P R O M A G 

Pos. no.: 

I Instrument family 

2 Electronics 

3 Sensor 

4 to 5 Nominal diameter 

6 Hyphen 

7 Lining/process connection 

8 Process connection /seal 

9 Electrodes / material 

10 Calibration 

11 Factory certificates 

12 Approval /explosion 

13 Version 

14 Remote version cable 

15 Cable entry 

16 Display, operation, power supply 

17 Software 

18 Outputs /inputs 

Electronics (Pos. no. 2 in the type code) 

0 

Electronics (transmitter) 

Promag 50 

Promag 51 
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GATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Approval /explosion protection (Pos. no. 12 in the type code) 

' Outputs /inputs Housing/design Identification 

ATEX IECEx Explosion protection 

B, 3, 5 S, T 
(Ex ia) 

Compact (connection compartment Ex d) ® II2(1)G 
112D 

t1 Ex de [ia] 11C /IIB TI -T6 
Ex tD A2I !PDX 

Remote Transmitter 
(connection compartment 
Ex d) 

®112(1)G 
112D 

1) Ex de [ia] IIC /lIB TO 

Ex tD A2I IP6X 

Sensor G 112G 

112D 

tl Ex e [ia] IIC /IIB TI -T6 
Ex tD A2I IP6X 

A, D, J, P, W 

(Not Ex ia) 

Compact (connection compartment Ex d) ®112G 
II2D 

1) Ex de [!a] IIC /I1B TI -T6 
Ex tD A21 IP6X 

Remote Transmitter 
(connection compartment 
Ex d) 

G 112(1)G 

II2D 
I) Ex de [la] IIC /IIB TO 

Ex tD A21 IP6X 

Sensor © 112G 

II2D 

ti Ex e (ia] 11C/11B TI -T6 
Ex tD A21 IP6X 

4,6 S, T 

(Ex ia) 

Compact (connection compartment Ex e) G 112(1)G 

112D 

1) Ex de ¡ia) 11C /lIB TI -T6 
Ex tD A2I IPDX 

Remote Transmitter 
(connection compartment 
Ex e) 

©112(1)G 
II2D 

I) Ex de (ia) IIC /IIB TO 

Ex tD A21 1P6X 

Sensor ® II2G 
II2D 

tl Ex e Pal IIC /I1B TI -T6 
Ex tD A21 IP6X 

A, D, J, P, W 

(Not Ex ia) 

Compact (connection compartment Ex e) G II2G 
II2D 

] I Ex de (ia] IIC /IIB TI -T6 
Ex tD A21 IP6X 

Remote Transmitter 
(connection compartment 
Ex e) 

G 112(1)G 

II2D 

1) Ex de [ia] lIC /I1B TO 

Ex tD A21 IP6X 

Sensor © II2G 
II2D 

1) Ex e [ia] 11C/11B TI -T6 
Ex tD A21 IP6X 

The identification "(I)" can be used to describe both the associated intrinsically safe circuit for the sensor and the associated circuit for the communication. 

I 
I IEC 60079 -0: 2004 currently does not provide for any identification marking for the protection level of the device. 

24 

Cable entry (Pos. no. 15 in the type code) 

* Thread (cable entry) 

A M20 1.5 

B NPT 'h" 

C G 'h" 

Outputs /inputs (Pos. no. 18 in the type code) 

' Version Approval (ATEX category) 

A, D, J, P, W Compact G 112G, II2D 

S, T Compact G 112(I)G, 112D 

A, D, J, P, S, T, W Remote G 112(I)G, II2D (transmitter) 
G 112G, 112D (sensor) 

% Note! 
A detailed explanation of these values, regarding the available outputs and inputs, as well as a description of 

the associated terminal assignments and connection data can be found from page 29 onwards. 
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Proline Promag 50, 51 ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 G 
Temperature table Max. medium temperature [ °C) for TO-TI in relation to the maximum ambient temperature Ta 

compact version 

DN Ta 
T6 

(85 °C) 
T5 

(100 °C) 
T4 

(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

T1 
(450 °C) 

Promag5*w** ************ 50...2000 +50 °C 80 80 80 80 80 80 

DN Ta 
T6 

(85 °C) 

15 
(100 °C) 

T4 
(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

T1 

(450 °C) 

25...200 I) 150 150 150 
+40 °C 80 95 130 

15...600 z) 130 130 130 

25...200 I) 
Promag 5* P**-************ +45°C 80 95 130 130 130 130 

2 15...600 I 

25...200 il 
+50 °C 80 95 95 95 95 95 

15...600 21 

l with PFA lining; 2) with PTFE lining 

DN Ta 
T6 

(85 °C) 

T5 
(100 °C) 

T4 
(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

Tl 

(450 °/ 
150 

Promag 5*H**-************ 2...100 

+40°C 80 95 130 150 150 

+45°C 80 95 130 130 130 130 

+50°C 80 95 95 95 95 95 

The minimum ambient temperature is -20 °C. 
A version for ambient temperatures up to -40 °C is optionally available 

Temperature table Sensor 
remote version Max. medium temperature 1°C) for TO-TI in relation to the maximum ambient temperature Ta 

DN Ta 
T6 

(85 °C) 

T5 
(100 °C) 

T4 
(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

Ti 
(450 °C) 

Promag 5*w**-************ 50...2000 +60 °C 80 80 80 80 80 80 

DN Ta 
T6 

(85 °C) 

T5 
(100 °C) 

T4 
(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

TI 
(450 °C) 

Promag 5* p**_************ 

25...200 I) 
+50°C 80 95 130 

150 3) 150 3) 150 3) 

15...600 2) 130 130 130 t 
25...200 il 

+60°C 80 95 130 130 130 130 
2 15...600 ) 

I) with PFA lining; 2) with PTFE lining; 3) Versions in IP 68 are limited to 130 °C. 

DN Ta 
T6 

(85 °C) 

T5 
(100 °C) 

T4 
(135 °C) 

T3 
(200 °C) 

T2 
(300 °C) 

T1 

(450 °C) 

Promag5*H**-************ 

2...100 +50°C 80 95 130 150 150 150 

2...25 
+60 °C 

80 95 130 130 130 130 

40...100 80 95 130 150 150 150 

The minimum ambient temperature is -20 °C. 
A version for ambient temperatures up to -40 °C is optionally available. 

Transmitter 
The transmitter of the remote version has the temperature class T6 when installing into the Ex d housing up 

to an ambient temperature of Ta = 60 °C. 

The maximum ambient temperature range is -20 to +60 °C. 
A version for ambient temperatures up to -40 °C is optionally available. 
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£X ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Gas and dust explosion > Determine the temperature class for gas in relation to the ambient Ta and medium temperature TM . 

protection > Determine the maximum surface temperature for dust in relation to the max. ambient temperature Ta and 
max. medium temperature TM . 

Example 
Measuring device: compact version, Promag 50P, DN 25, PTFE 
Max. ambient temperature: Ta = 45 °C 
Max. medium temperature: TM = 110 °C 

DN Ta 
T6 

(85 °C) 
T5 

(100 °C 
4 T3 

200 °C) 

T2 
(300 °C) 

Ti 
(450 °C) 135 °C 

25...200 " 
+40 °C 

80 95 A130 150 150 150 
15.6002) 80 95 1130 130 130 130 

: Promag5`P`-""` 
- 

25 '1 95 [130 130 130 130 

15...600 r -80 
--ea---", --...---11. 130 130 130 

% / 25...200 
+50 °C 

95 95 95 95 95 

15..6002/ 80 95 95 95 95 95 

1 PFA; PTFE 

DN 25 PTFE Ta= 45 °C TM = 110 °C 
( < 130 °C) 

A0005216 

Fig. 2: Procedure for calculating the max. surface temperature 

1. In the associated temperature table (compact version), the selection of the measuring device 
(Promag 50P), the nominal diameter (DN 25), the lining material (PTFE) and the ambient temperature 
Ta (45 °C) determine the line in which the max. medium temperature can be found. 

2. The max. fluid temperature TM (110 °C), which is smaller or equal to the max. fluid temperature of a cell, 
determines the column, i.e. the temperature class for gas (110 °C <_ 130 °C -* T4). 

3. The maximum temperature of the calculated temperature class corresponds to the maximum surface 
temperature (T4 = 135 °C = maximum surface temperature for dust). 

Design of measuring 
system 

26 

Fig. 3: Design of the measuring system, compact /remote version 

A Transmitter housing (compact version) 
B Transmitter housing on connection housing, remote version 
C Sensor connection housing, remote version, Promag W/P 
D Sensor connection housing remote version, Promag H, DN< 25 
E Sensor connection housing remote version, Promag H, DN ?. 40 

a Screw terminal for connecting to the potential equalization 
b Connection compartment cover 
c Connecting cable, coil current cable 
d Connecting cable, signal cable 
O to O see following chapter "Cable entries" 

Note! 

Connection of remote version connecting cable -> page 28 

A0005610 
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Proline Promag 50, 51 ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 G 
Cable entries OO for connection compartment (Ex d version): power supply cable and cable of the communication circuit 

-* Choice of thread for cable entries M20 x 1.5,'1" NPT or G' /2 ". 

Make sure that the Ex d cable glands /entries are secured to prevent working loose and that the seals are 
installed immediately adjacent to the housing. 

OO for connection compartment (Ex e version): power supply cable and cable of the communication circuit 
-> Choice of cable gland M20 x 1.5 or thread for cable entries 1/2" NPT or G'1 ". 

® for remote version connecting cable: 
-* Choice of cable gland M20 x 1.5 or thread for cable entries' /" NPT or G 1" 

L Warning! 
When using cable glands M20 x 1.5: 

The cable glands must be very leak- tight. 

Cable specification You can find information about the cable specification in the associated Operating Instructions. 

Potential equalization The transmitter (compact and remote version) must be safely integrated into the potential equalization via 
the screw terminal on the outside of the transmitter housing. Alternatively, the transmitter of the compact 
version as of serial number 4Axxxxxx000 can be integrated into the potential equalization via the pipeline 
as long as the pipeline provides a ground connection conforming to regulations. 

When using the remote version, the connection housing of the sensor must be grounded via the externe 
screw terminal. Alternatively, the sensor can be integrated into the potential equalization via the pipeline 
as long as the pipeline provides a ground connection conforming to regulations. 

Note! 
Further information about potential equalization, screening and grounding can be found in the associated 
Operating Instructions. 

Potential equalization for fieldbus versions, when both sides of the screen are grounded 

Fig. 4: Example for connecting potential equalization lines 

1 Distributor /T -Box 
2 Bus devices for potentially explosive atmospheres 
3.1 Bus termination PROFIBUS PA 

3.2 Bus termination PROFIBUS DP 
4 Bus power supply unit or automation system 
4a Potential equalization line is fed out into the safe area 

Note! 
The length of the spurs is to consider. 
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£X ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Connection of remote 
version connecting cable 

Fig. S : Connection of remote version connecting cable 

A Transmitter housing on connection housing, remote version 
B Sensor connection housing, remote version, Promag W/P 
C Sensor connection housing, remote version, Promag H, DI 25 

D Sensor connection housing, remote version, Promag H, DN? 40 

a Ground terminals (are provided for connecting a potential equalization connection) 
b Connecting cable, coil circuit 
c Signal circuit connecting cable (electrodes) 

n.c. not connected, insulated cable screening 
Wire colors -+ terminal number: 5/b = brown, 7/8 = white, 4 = green, 37/38 = yellow 

Terminal assignment and connection data 

Terminal 
6 

SI 

5 

E1 

7 

E2 

8 

S2 

4 

GND 

37 

E 

36 

S 

Designation 
Measured variable 

Signal circuit 

Pipe EPD 

Functional values 

Electric circuit [Ex ia) IIC /IIB 

U0 37 V 

10 25 mA 

Po 138 mW 

L0 L011C= 50mH /L0IIB =200mH 

Co Co IIC = 39 nF / Co 118 = 353 nF 

A0005614 

42 

2 

41 

1 

Coil circuit 

U = 60 V 

P = 2.5 W 

Ex e 

The connection of the remote version, between sensor and transmitter, is carried out in the explosion 

protections Ex i (signal circuit) and Ex e (coil circuit). 

When using the connecting cable supplied by Endress +Hauser, the intrinsic safety of the circuit is ensured at 
a maximum cable length of 90 m (for IIC) and 200 m (for IIB). 

Caution! 
Only connecting cables supplied by Endress +Hauser must be used. 
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Proline Promag 50, 51 ATEX II2G, 112(1 )G, II2D; IECEx Zone 1, Zone 21 G 
Electrical connection Connection compartment 

Transmitter housing compact/remote version (terminal assignment, connection data -+ page 29 ff.) 

4 to 20 mA HART 

A000561í 

PROFIBUS PA Ex ia 

A0005613 

PROFIBUS DP 

A0005617 

Fig. 6: Electrical connections 

a Power supply cable (terminal assignment connection data -Page 29 ) 
b Signal cable (terminal assignment, connection data -* Page 30 ff) 
c Ground terminal for signal cable shield / fieldbus cable 
d Ground terminal for protective ground 
e Service adapter for connecting service interface FXA 193 (Fieldcheck, FieldCare) 
f Further connections: 

- PROFIBUS DP: Cable for external termination, optional (terminal assignment connection data -> Page 31) 

Terminal assignment and 
connection data, power 
supply 

Terminal assignment and connection data 

all 
transmitters 

1 L( +) 2 N( -) e' 
Designation 

Supply voltage 
(as per nameplate) 

Protective earth 

Functional values AC: U = 85 to 260 V 

or 

AC: U = 20 to 55 V, DC: U = 16 to 62 V 

Power consumption: 15 VA / 15 W 

Caution! 
Observe the grounding plans 

of the system! 

Intrinsically safe circuit 
no 

Um 
260 V AC 
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GATEX II2G, 112(1 )G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Terminal assignment and 
connection data for signal 
circuits (intrinsically safe 
circuits) 

Note! 
The following tables contain values /specifications, which are dependent on the type code (type of measuring 
device). Please compare the following type code to the one shown on the nameplate of your measuring device. 

A graphic representation of the electrical connections can be found on page 29. 

Terminal assignment of transmitter 50 s 

Transmitter 
20 (+)I 21 ( -) 22 (+)I 23 ( -) 

Terminal no. (inputs /outputs) 
24 ( +) I 25 ( -) 26 ( +) 

I 

27 ( -) 
Assignment Pulse /frequency output, 

passive 
Current output HART, 

active 

Electric circuit - - Ex is Ex is 

Safety- related 
values 

- - U; 30 V DC 

l; 500 mA 

Pi 600 mW 
L; negligible 

Ci 6 nF 

Uo 21.8 V DC 
l0 90 mA 

Po 491 mW 
Lo IIC /IIB 4.1 mH /15 mH 

Co 1IC /IIB 160 nF /I 160 nF 
'ILoIIC /IIB 2mH /l0mH 
1) Co 11C /IIB 80 nF /300 nF 

U; 30VDC2! 
li IOmA21 
Pi 0.3 W 2) 

Li negligible 
Ci 6nF 

Functional 
values 

- - galvanically isolated, 
passive: 30 V DC / 250 mA 

Open Collector 
Full scale frequency 2 to 5000 
Hz 

galvanically isolated, 
active: 0/4 to 20 mA 
RL < 400 S2 

RL HART >_ 250 S2 

II Permitted values in the event of simultaneous occurrence of concentrated inductances and capacitances. 
2) The interconnection must be assessed according to the valid construction provisions. 

Terminal assignment of transmitter 50 T 

Transmitter 
20 (+)1 21 ( -) 22 (+)I 23 ( -) 

Terminal no. (inputs /outputs) 
24 ( +) I 25 ( -) 26 ( +) I 27 ( -) 

Assignment Pulse /frequency output, 
passive 

Current output HART, 

passive 

Electric circuit - - Ex is Ex is 

Safety- related 
values 

- - U; 30 V DC 

l; 500 mA 

Pi 600 mW 

Li negligible 
C1 6 nF 

U; 30 V DC 
l; 100 mA 

P; 1.25 W 
Li negligible 
C; 6 nF 

Functional 
values 

- - galvanically isolated, 
passive: 30 V DC / 250 mA 
Open Collector 
Full scale frequency 2 to 5000 Hz 

galvanically isolated, 
passive: 4 to 20 mA 
voltage drop <_ 9 V 

RL < [(VS0 iy -9 V) _ 25 mA[ 
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Proline Promag 50, 51 ATEX II2G, II2(1)G, II2D; IECEx Zone 1, Zone 21 G 
Terminal assignment and 
connection data for signal 
circuits (non -intrinsically 
safe circuits) 

Endress+Hauser 

Note! 
The following tables contain values /specifications, which are dependent on the type code (type of measuring 
device). Please compare the following type code to the one shown on the nameplate of your measuring device. 
A graphic representation of the electrical connections can be found on page 29. 

Terminal assignment 

Transmitter 
20 ( +) 

I 

21 ( -) 
Terminal no. (inputs 

22 ( +) 
I 

23 ( -) 
/outputs) 

24 ( +) I 25 ( -) 26 ( +) I 27 ( -) 

50 * ** *... *A - - Pulse /frequency output 
Current output 

HART 

50 * * * *... *D 

51 * * * *... *D 
Status input Status output Pulse /frequency output 

Current output 
HART 

- 
External termination 

+5 V 
I 

DGND 

PROFIBUS DP 

B I A 

51 * * *- *... *P Status input Status output 
Pulse output inspected 

(PTB) 

Current output 
HART 

50 * * *- *... *W - - Current output 
HART 

* PROFIBUS DP: 

- terminal 26 ( +) -* B (RXD /TxD -P) ' 
- terminal 27 ( J , A (RxD /TxD -N) 

Safety- related and functional values of signal circuits 

Signal circuits Functional values Safety-related values 

Current output HART galvanically isolated, 
active /passive can be selected: 

active: 0/4 to 20 mA 

RL < 700 S2, RL HART >_ 250 S2 

passive: 4 to 20 mA 

Vs= 18 to 30V DC, R?150S2 

intrinsically safe 

Um 

Im 

= no 

= 260 V 

= 500 mA 

1 

1 

Pulse /frequency output galvanically isolated, 
active /passive can be selected: 

active: 24 V DC / 25 mA 

(max. 250 mA during 20 ms) 

RL > 10052 
passive: 30 V DC / 250 mA 

Open Collector 

Full scale frequency 2 to 1000 Hz 

(fmax = 1250 Hz) 

Pulse output inspected (PTB) galvanically isolated, 
Open Collector 
passive: 30 V AC / 250 mA 

Status output galvanically isolated, 
Open Collector 
max. 30 V AC / 250 mA 

Status input 
(50/51 * * *- *... *D) 

galvanically isolated, 

3 to 30 V DC 

R1 =5kS2 

Status input 
(51 * * *- *... *P) 

galvanically isolated, 
independent of polarity 
3 to 30 V DC 

R; =3kí2 

PROFIBUS DP galvanically isolated, 
RS485 as per Standard EIA/TIA -485 
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GATEX II2G,1I2(1)G, II2D; IECEx Zone 1, Zone 21 Proline Promag 50, 51 

Service adapter The service adapter is only used for connecting service interfaces approved by Endress +Hauser. 

0 Warning! 
It is not permissible to connect the service adapter whilst the atmosphere is considered to be explosive. 

Device fuse ¿ Warning! 
Use only fuses of the following types; the fuses are installed on the power supply board: 

Voltage 20 to 55VAC/ 16to62VDC: 
fuse 2.0 A slow -blow, disconnect capacity 1500 A 
(Schurter, 0001.2503 or Wickmann, Standard Type 181 2.0 A) 

Voltage 85 to 260 V AC: 
fuse 0.8 A slow -blow, disconnect capacity 1500 A 
(Schurter, 0001.2507 or Wickmann, Standard Type 181 0.8 A) 

Technical Data Dimensions 
Please refer to the respective Technical Information for these dimensions: 

Promag 50W, 53W -> TI046D 
Promag 50P, 53P --> TI047D 
Promag 50H, 53H -> TI048D 
Promag 51 -> TI058D 

Weight 
The weight of the Ex d version is approx. 2 kg greater than that of the standard version. 
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Proline Promag 50, 51 
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INSTRUCTION MANUAL 
IMMERSIBLE PUMPS 

Dat: 07.12.05 No: 94-BA 5080E/ 2e File: O UEBE E 

2.0 USE 

2.1 INTRODUCTION 

OEach pump unit is equipped with a nameplate attached to the motor, containing all motor and pump data 
(section 2.1.1). It is essential to give the complete data for any inquiry about parts or service. 

a) For pumps in normal operation (Fig. 1) 

b) 

Fig. 1 

Motors approved for hazardous location according 
norm 94/9/EG (ATEX 100) 

- for online operation (Fig. 2). 

- 

Fig. 2 

(E:31- páîv- / / 8213 NEUNKIRCH /SWITZERLAND41 
Motor 

TY 

O.NR. 

M.NR. 

3ti 
VOE 0530 I.CL.I-11P I 

Hz 
1 
V L I 

P1 kW ms cp 
1 

P2 kW Mit I 

Il/s H 

A 
RPM 
1/min 

kg 

I I° C-E:3/ 
amò. temperature 
Umg. Temperatur 

I 

yÓrasÍ, .,1 Gigering 27 
8213 NEUNKIRCH/SWITZERLAND -(41)- 

3 Motor für Netzbetrieb ICI I IP 

Typ 

P2 

scñalti 

1 S 

kW 1 

1 

min-1 
V 

Hz 

A 

EEx d ET IIB T EN 600341 Icos (1) 

IA/IN I I 1A( . 1s Th.CL. 
PTC DIN 44081/82- I I Auslösegerätl 

C E 0102 OII 2 G PTBI IATEX 
Bau j.I 1 M.NR. 

D I Il/s H 

TMS,bei Angabe der tA-Zeit,nur mit zugelassenem 

PTC-Auslösegerät 

1 

1 kg 

m 

o- 

for variable frequency driver (Fig. 3). 
These motors are equipped with triple -thermistor 
according DIN - 44082 - S 150° C 

Fig. 3 

Gigering 27 Fflároslá/ 1 
8213 NEUNKIRCH/SWITZERLAND 

3- -Motor für Umrichterbetrieb ICI 
1 IPI 1 s 

l I 

Typ 
Umrichter Typl 1 Motordaten bei Hz 

P2 I 1kW 1 Imin 1 I V 

EEx d I-1 11B T EN 60034 I A 

Auslösegerät Th.cL. I I I I 

PTC DIN 44081/82 -1 
I 

tA s 

C E 0102 Oil 2 G PTB I I ATEX 
Bauj. 

1 I M.NR. 1 1 kg 

Cl I Ills Hl Im 
M[ INm I Imiri 1 EDU°/ /I min 

I Nm mih 1 Mpj INm 
P2 kW miri 1 Hz 

AThe HIDROSTAL warranty is void unless the following requirements are met: 

1. Temperature protection circuit is wired so as to positively disconnect power to the motor when 
excessive winding temperature is sensed (section 2.4.1.2f for wiring instructions). 

2. Proper extra -quick -trip overload protectors MUST be used on all three phases of each motor 
(section 2.4.1.2e). 

3. Optional conductivity probe circuit is wired to a special relay for use with these motors. See section 
2.4.1.3g for wiring instructions and a list of approved relays. 
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4. Any repairs must be made exactly as per instructions in this manual, and using only genuine 
HIDROSTAL replacement parts furnished through the HIDROSTAL distribution organisation. Use of 
any other parts will void the HIDROSTAL warranty. 

Prior to shipment, each pump has been tested by the factory for proper mechanical and electrical 
operation as well as absolute water- tightness of the motor. Disassembly of the pump by other than 
official HIDROSTAL service centers may cause loss of any remaining warranty. 

2.1.1 TYPE CODE EXPLANATION 

MOTOR CODE 

EKYA6 - MNEQ T---- 
Identification letter of the hydraulic size to which this motor can be 
assembled. 
The sizes are: B, C, D, E, F, H, I, L. 

Identification letter of the cooling type of this motor. 

K = Convection: aircooled, 100% dry running permissible ( *). 

E = Internal cooling: forced circulation of internally contained 
cooling liquid: heat transferred to pumped 
media ( * / * *). 

F External cooling: external source of cooling water ( * / * *). 

** 
immersible, submergence not required 

= jacketed stator 

Motor size, according IEC- norms: 

Line 2001 002 003 004 1 006 007 014 020 - 030 - 090 130 - 300 

Type: - B/Z 2/Y - 3/X - 4/W - 5N N 6/U 7fT S 

IEC: 80 90 100 112 132 160 180 200 225 250 280 315 355 

Motor construction classification 

Motor speed 

2 - 2 pole motor 
3 - two speed, 2/4 poles 
4 - 4 pole motor 
5 - two speed, 4/6 -poles 
6 - 6 pole motor 
7 - two speed, 6/8 -poles 
8 - 8 pole motor 
9 - two speed, 8/10 -poles 

Nominal speed 
50 Hz 60 Hz 

3000 
3000/1500 

1500 
1500/1000 

1000 
1000/750 

750 
750/600 

3600 
3600/1800 

1800 
1800/1200 

1200 
1200/900 

900 
900/720 
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MOTOR -CODE, continued: 

EKYA6-MNEQ1 

CABLE CODE 
NAA1 - 10 

Pump side mechanical seal Pos. 515 type 
C = Fitted with Carbon -ceramic seal faces. Recommended for handling water, 

activated sludge and non -abrasive liquids. 
G = Silicon carbide seal faces, rubber bellows with external spring. 
M = Tungsten carbide - silicon carbide seal faces, rubber bellows with internal 

spring. For sludges, slurries and abrasive liquids. 
X = Tungsten carbide - silicon carbide seal faces, stainless steel shell for higher 

pump pressures and /or higher motor speeds. 

Electrical classification: 

Standard Ex -proof 

Motorsize Additional elements Motorsize 

WN 

N /U/T 

new 

B/Z 

X/Y 

ó o 
aa) 

old 

X/4/5 

6/7 ** 

B 

new 

Z Y X 

b 0 
a) ' WN 

N /U/T 

old 

X 

4/5 

N NN N without monitoring elements X X X X X X X 

M* 

S S S with internal moisture probe - 1 1 1 1 

Y* - 

F F - with float switch - - Z Z Z 

V V F 
with internal moisture probe 
and float switch 

- U U U 

- - - with bearing temperature probe - - - - - 

W* W* - W construction with flywheel - 

* fitted additional elements are mentionned in the order 
** Motorsize 6 +7: always with SA1 -.. (containing all above additional elements) 

Voltage of winding (see nameplate): 
A = 230/460 V 60 Hz 
E = 400 V 50 Hz 
G = 415 V 50 Hz 
K = 575 V 60 Hz 
S = special voltage 

Q = Q- hydraulic 
K / L = K- hydraulic 

1 or blank = Material execution 1 

5 = Material execution 5 
6 = Material execution 6 

factory code (not important for instruction) 
length in metres 
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2.2 INSTALLATION 

WET PIT PUMPS 

All building and technical construction work must be finished before the pump will be installed. Make sure that length of 
cable supplied is sufficient for local conditions. 

Q Attention: very important: For installation and servicing it is recommended to install a block and tackle or chain hoist 
overthe pump sump (or at least make sure that itcould be installed lateron). The lifting capacityofthe crane has to support 
at least double the weight of the pump. There should be a water supply of about 4 bar (70 psi) pressure to wash down 
the pump when removed from the sump. 

Q Before installing any accessories orthe pump ensure that the atmosphere is not potentially explosive. 

Q During the installation of the pump make sure that the free ends of the cables NEVER CONTACT WATER. 

A2.2.1 INSTALLATION OF PUMP GUIDE SYSTEM (Fig.4) 

a) Fasten the upper guiderail bracket. Be sure to leave enough space for sliding shoe. 

b) Sumpfloorwhere the discharge stand isto be placed must be even and level. Fasten the discharge stand tothe sump 
floorwith cast -in -place or expansion -type bolts and nuts so that the guide rail pins or recesses on the discharge stand 
are vertically in line with (i.e. directly below) the guide rail pins on the bracket. 

c) The guide rails should be made from galvanized standard (or stainless steel) pipe. Cut pipe to the correct length. Put 
lower pipe ends in discharge stand guiderail pins or recesses. Unboltupperguide rail bracket. Insert pins into upper 
pipe ends and re -bolt it. Check to see that the guide rails are exactly vertical and parallel. 

d) The discharge pipe must be connected without stress or misalignmentto the discharge stand. 

!fa check valve is installed close to the pump, air must be vented from the pump casing ordischarge piping (before 
the check valve) during first start-up to ensure priming (Section 2.2.3, Fig. 5). 

upper guiderail bracket > chain hook 

rubberbuffer 

guide rail 

sliding shoe 

rubber seal 

upper guiderail bracket chain hook 

rubberbuffer 

guide rail 

sliding shoe 

rubber seal 

discharge stand 

Q- and K -line Fig. 4 

discharge stand 

M -line and prerotation 
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0 2.2.2 PREPARATORYCHECKS 

Before lowering the pump into the sump check to see that: 
The lifting chain orsteel lifting cable is correctly fastened to the lifting eyes. 
The cable entry assemblies on motor have not been damaged or loosened and that the cables are firmly gripped 
by the cable entry assemblies. 
The cables have not been damaged during transportation or installation. Look especially for nicks and cuts on 
insulation; any damage penetrating through the outer layer of the cable will require replacement of them. 
The cables are long enough and thatthey can follow the pump unhindered. 

- The cable ends have never come in contact with water. 
The rubber seal on the pump discharge is correctly seated in its groove, and is not damaged. 
The rubber seal isthroughly greased. 
The direction of rotation is correct (Section 2.2.4, Fig. 6). 

2.2.3 FLUSHING WATER CONNECTION 

Pumps are supplied with a flushing waterconnection (service connection "F", Fig. 5). 
For normal sewage application this connection is not used. However, in special cases 
when pumping high concentrations of sludge or mud, it should be connected. It will 
conduct cleaning water between impeller and pump side mechanical seal (515), 
providing periodic removal of accumulated solids. 

Flushing water must be pressure- regulated between 0,5 to 1 bar (7 to 14 psi) above 
pump discharge pressure. Water is controlled by a solenoid valve on a time clock. 
Adequate duration of each flushing is 60 seconds; frequency of flushing must be 
established for each different installation. 

The quantity of flushing water varies according to pumpsize and application: in most 
cases, flow rates of6 -8 litres per minute will be sufficient. 

Connection "F" may be used to manually bleed the air from the casing priorto start- 
up (Section 2.2.1d), if there is no other place for air to escape through the discharge 
piping. 

2.2.4 DIRECTION OF ROTATION 
Fig. 5 

Before lowering the pump intothe sump, make electrical connections as indicated in Section 2.4.2 and check the direction 
of rotation. This must be counter- clockwise viewed from suction end. Check impeller rotation by suspending pump from 
the lifting eyes, resting inclined on the floor, and start up for one second. The starting jerk should be counter -clockwise 
viewed from driving side (Fig. 6). 

This procedure must be repeated for each speed, if units are multi -speed pumps. 

QWARNING: 
If rotation is not correct on multi -speed or multi-pump installations, only change 
the pump cable leads ofthe pump orspeed with wrong rotation at its starter 
in the control panel. DO NOT changethe primary power leads coming intothe 
control panel: This would change the rotation of all pumps or speeds. 

counter clockwise viewed 
from suction end 

Fig. 6 

fri J 
1 

direction of 
impeller rotation 

direction of 
starting jerk 
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e 2.2.5 LOWERING THE PUMP INTO THE SUMP 

- Clear the sump bottom carefully of all building debris and other solid particles. 
- Lubricate the rubber seal with grease. 
- Lift and move the pump to a position directly over the guides until the sliding shoe fits correctly. Lower 

the pump steadily down to seat against the discharge stand. The sealing of mating faces is accomplished 
by the rubber seal that is incorporated in the sliding shoe attached to the pump discharge flange. This 
is pressed to the discharge stand (after the pump is in position) by the pump's own weight. 

- When the chain is slack, unfasten it from the lifting device and fasten it to its retaining hook, so that there 
is as little slack as possible. 

WARNING: 
AThe chain and cable must be fastened reliably to their retaining hooks. If they come loose they may be 
drawn into the pump suction with severe destructive consequences. 

2.2.6 DRY INSTALLED IMMERSIBLE PUMPS 

HIDROSTAL immersible motors do not require submersion in liquid for cooling. They may be installed in 

dry locations. This is particularly advantageous for locations where occasional flooding may occur, as these 
motors will not be harmed thereby. 

The electrical controls and pump power cable junction boxes must be placed above any expected water 
y level. They should also be adequately sealed and /or vented to avoid internal condensation. 

2.3 START -UP 

AThe pump is ready to start when the following has been completed: 

a) All construction debris has been removed from suction well. 
b) Base plate or suction elbow is bolted to the foundation. 
c) All rotating parts are found to turn freely by hand. 
d) Motor has been checked for correct rotation, which is counter -clockwise viewed from suction end 

(section 2.2.4). 
e) Suction and discharge gate valves are completely open. 
f) All level controls are correctly set. The off -level is sufficiently high to prevent air entrance to the pump 

section. 
g) Never run a pump dry, as the liquid in the pump serves as lubricant for close running surfaces. Damage 

may be caused to the pump if operated dry for extended period of time. 
Note: 
If installed with suction lift, the pump may be primed by using an ejector or vacuum pump. Vertically 
installed HIDROSTAL solids handling pumps will prime themselves if impeller tip is submerged in the 
pumping liquid, and an automatic air vent is connected to the pump casing or discharge pipe work 
(between pump and non -return valve). 

ex h) The pump may not be started if potentially explosive atmosphere is present. 

STARTING OF PUMP 

Never start pump against closed valves (except non -return valves). 

Start the pump using manual operation. Measure the amperage drawn on each phase leg. Record and 
verify these readings with the nameplate ratings. If amperage is more than 5 % higher, stop pump and 
check probable causes according to "Operating Troubles" chart (Section 2.5.1). 

Once preliminary checks are complete, place the pump into automatic operation. Cycle the system through 
several wetwell pumpdowns to observe that level controls are properly set and functioning correctly. 
Observe that the alarm system and change over switch (if included in control panel) are working 
properly. 
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Log date and hours meter reading, and set pump for automatic operation. Perform maintenance according 
to Section 2.6. 

GENERAL OPERATING CONDITIONS 
The pump should not be allowed to operate continuous -duty outside of performance curve: high discharge 
pressure with low flow or low discharge pressure with high flow. Bearing life is shortened and abrasive wear 
is accelerated in these operating conditions. 

OPERATING TROUBLES 
See chart, Section 2.5, maintenance. 

Q2.4 ELECTRICAL CONNECTION 

The electrical connection must be made by specialists in accordance with local specifications. 

The explosion proof class of the pump is ( EC II 2G EEx d IIB T4 (T3). 

Switch boxes and pump control devices may not be mounted in potentially explosive atmosphere. Ensure 
that the protection equipment is correctly connected. 

The motor winding leads will be factory- connected according specifications (see nameplate). 

Make sure that the power supply to the control panel is the same as on the pump nameplates (tolerance 
+/- 5 %). From 5 % to 10 % lower voltage, there may be a slight diminishing of hydraulic performance and 
a slight increase in amperage, but no harm to the motor. For voltages lower than 10 % of rating, severe 
performance drop and excessive draw (motor overheating and considerable operating problems) can be 
expected. The motor ratings shown on the nameplate are for ambient temperature (liquid and air) of up 
to 40° C. For higher temperatures, contact factory. 

All electrical connections are made according to electrical diagram. 

e2.4.1 PANEL CONTROLS 

1 2.4.1.1 OPERATOR SAFETY 

0 Prior to any work on the pump, the power supply must be disconnected either by means of a locked isolator 
or by removing the fuses from the panel. It is not safe enough to switch off the control switch. A wiring 
mistake or a control system malfuction could put the motor back into operation. 

2.4.1.2 MINIMUM REQUIREMENTS 

The control panel must contain the following components: 

a) Isolation switch, preferably lockable. 
b) Slow trip fuses or circuit breakers in each incoming phase. 
c) Lightning protection. Lightning arrestor on each incoming phase, if there is any possibility of 

lightning damage. 
d) Motor starter. Full- voltage magnetic- contact starter has to be sized according to local electrical 

code requirements based on motor power rating. 
e) Extra quick trip overload protectors. They must be selected according to the amperage indicated 

on the nameplate. They must trip within 6 seconds on locked rotor condition (approximately 6 times 
full load amps) in order to adequately protect the motor windings; consult "trip curve" of overload 
protectors to ensure they meet this requirement. 

AWARNING: 
Warranty on immersible pump motor is void unless proper extra quick trip overload protectors are used 
on all motor phases. Claims for warranty repair of motors must include documentation that proper 
overload protectors have been installed. 
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f) Temperature sensor circuit. Each motor is manufactured with temperature limit switches in the 
winding -head (control leads 1 and 2). They are Bimetal type switches (similar to "Klixon "). They can 
be connected directly into the motor control circuit, as long as this circuit does not exceed 220/240 
volts, 2,5 amps. 

g) 

For variable frequency driver (Section 2.1) the motors must be equipped with triple -thermistor 
according DIN 44082 -S 150° C. For Ex -proof motors this is prescribed and may only be used with 
thermistor control units type. 

As alternative (special order) thermistors can also be used for normal motors. All motors equipped with 
thermistor have a label at the end of the cable with the following words: 

0 ATTENTION! Semiconductor switch! More than 2.5 Volt destroies the motor winding! 

Warranty is void if these leads are not connected to immediately de- energize the motor when their 
circuit is opened due to internal motor malfunction or temporary overheating. 

Connections of the motor 

K1,K2 = Temperature limit switches 

The control leads 1 and 2 (temperature limit sensor) must be connected in such a way that the motor 
cannot automatically come on again, even after the temperature limit sensor have cooled and re- 
closed the circuit. The cause of overheating must be determined and corrected before the motor is 
put back into service. 

Qj WARNING: 
Note that the temperature sensors will only de- energize the motor when gradually overheated due to 
electrical malfunction. These devices are not a protection for quick temperature rise due to overload 
such as a locked rotor condition. They are not a sufficient substitute for the overload protectors 
specified in (e) above. 
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2.4.1.3 RECOMMENDED ADDITIONAL CONTROLS 

a) "Hand - Off - Automatic" switch. 

b) Low voltage terminals for level switches. 

c) Pump -on and pump -failure lamps. 

d) Hours run meter: Important to schedule service. 

e) Change -over switch for multiple -pump stations. 

f) Alarm- system for high sump -level: Preferably on a separate power supply, to ensure continued 
protection in the event of a main power supply failure. 

g) Moisture probe 

h) Float switch 

i) Bearing temperature probe 

2.4.2 CONNECTION TABULATION 

Each cable set provides three or six power leads per speed, one earth lead and additional leads for 
temperature protection and seal failure circuits. 

ATo connect the motor to the power supply it is not necessary to open it. This should be avoided in 
order to retain the original factory- hermetic seal. 

If the sealing of the motor cover is disturbed, tightness tests must be performed as per Section 2.7. 

Power leads of the motor are marked according to the following table: 

MOTOR -TYPE 
number 
of speeds 

number 
of con- 
ductors (a) 

speed (b) winding 
connection (c) 

markings on cable 
end, according DIN 
VDE 0530 norms 

up to 4 kW, direct start 1 3 +C +E Y U1 V1 W1 

over 4 kW 
star /delta start 

1 6 +C +E A U1 V1 W1 
W2 U2 V2 

two speed by Dahlander 
system Y/YY, direct start 

2 6 +C +E N 

H 

Y 
YY 

1U 1V 1W 
2U 2V 2W 

pole change, each speed 
direct start 

2 6 +C +E N 

H 

Y 
Y 

1U1 1V1 1W1 
2U1 2V1 2W1 

pole change, 
low speed: direct start, 
high speed: star /delta start 

2 9 +C +E 
N 

H 

Y 1) 

A 

1U1 1V1 1W1 

2U1 2V1 2W1 
2U2 2V2 2W2 

pole change, 
low and high speed with 
star /delta start 2 12 +C +E 

N 

H 

A 

A 

1 U 1 1V1 1 W 1 

1U2 1V2 1W2 
2U1 2V1 2W1 

2U2 2V2 2W2 
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a) E = earth (yellow -green) 
C = control leads 

for EEx (explosion proof) motors, 
with two -level temperature 
protection circuits: * 
lowest, temperature regulator 
highest, temperature limit switch 
seal failure circuit (optional) 

1 to 3 

1 to 2 

see note 

for normal motors: * 

temperature protection circuit 
seal failure circuit (optional) 

1 to 2 

E to 4 

O NOTE: 
On EEx, seal failure circuit will always be in a separate cable originating near bottom of motor. 
* If in doubt whether motor is normal or Ex -proof refer to Section 2.1.1. 

b) N = low speed H = high speed 

c) Y/YY = direct start (Dahlander) A = start possible by star /delta 
1) = the starting current at this speed is lower than the starting current at high speed by star /delta. 

2.4.3 LEVEL SWITCHES 

ex - Remark: Observe the relevant instructions for level controls in explosion proof installations. 
- For the on and off levels, use control systems that are appropriate for the pumped liquid. 
- Use a floating -ball type switch for the high -level alarm, even when there is another type used for the pump 

control (this has proven to be the most fail -safe type). 
- The floating ball for the alarm should be placed at a reasonable distance above the highest pump start 

level to avoid false alarms. 

2.4.4 LEVEL CONTROL 

"ON" and "OFF" levels must be set in such a way as to provide sufficient sump capacity between "ON" and 
"OFF" so that the pump cannot be switched on more than 10 times per hour. Higher starting frequency may 
damage the motor control devices in the panel and will cause excessive power consumption. The following 
formula will calculate the required minimum sump capacity: 

V = 0.9 x Qp 
Z 

V = sump capacity or volume, between on and off levels (in cubic meters) 
Qp = pump flow for one pump (in litres /second) 
Z = number of starts per hour (Z = 10, maximum) 

2.4.5 REQUIRED SUBMERGENCE 

HIDROSTAL immersible pumps can work continuously submerged or in a dry environment. The motors 
do not require submergence in liquid for cooling. 

In the case of wet pit pumps the "OFF" level can therefore be set below the pump casing. 

OHowever, care should be taken to provide sufficient submergence to avoid vortexing or pulling of air into 
the pump suction. 

Priming of the pump will require the "ON" level to be at least as high as the tip of the impeller. 
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2.5 MAINTENANCE 

2.5.1 OPERATING TROUBLES 

© Instructions for pumps in potentially explosive atmosphere must be observed. 

QEnsure, that no work is carried out in a potentially explosive atmosphere. 

TROUBLE 

POSSIBLE REASONS 

Z 

o 

Ç 3 
LI 

. 
O 

O . 
m 

2 

L 
° a 
o 

N 
15 17) 

O ° . v m 

Ce t 
C 

2 
-0 > 

O 
o 

> 

8 $ 
O 
2 

m 

C 

O 

o 
2 

° 
v_, 

Z 

1. Pump not sufficient submerged, not vented X 

2. RPM too low X X 

3. RPM too high X X X 

4. Air entrance into suction line X X X X X 

5. Discharge line clogged / Valve closed X X X 

6. Air or gas in pumped liquid X X X X X X 

7. TDH too high (higher than calculated) X X X 

8. Suction head too high X X X 

9. Insufficient suction head on hot liquids X X X 

10. Insufficient submergence of suction X X X X X X 

11. Sludge concentration higher than assumed X X X 

12. Specific weight of medium higher than assumed X 

13. Impeller or suction line clogged X X X 

14. Wrong direction of rotation X X X 

15. Impeller clearances too high X X 

16. Damaged impeller X X X 

17. Thermal overloads tripped; control switch off X 

18. Motor damage X X X X 

19. Low voltage X X X X 

20. Attachments loose X X 

21. Coolant loss X 

22. Bearings worn out X 

23. Impeller out of balance X 

24 On -level switch not overflowed, or damaged X 

25. Impeller too small X 

26. Impeller dragging against suction cover X X X 

27. Thick sludge and tight impeller clearance X 

28. Air or gas on impeller backside X X 
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O 2.6 MAINTENANCE AND SERVICE 

2.6.1 GENERAL 

Pay attention to the relevant instructions. 

O Before doing any work on the pump unit, switch off main isolator switch and remove fuses from panel. 

The following checks (Section 2.6.3) can be done in the field. When a repair is indicated, send the pump 
unit to the nearest authorized Hidrostal service station. 

Q WARNING: 
When disconnecting the power cable at the control panel, take care that the cable ends CANNOT come 

Q in contact with water. Replace the plastic cable -end shipped with the pump (if this is no longer available, 
wrap the cable ends inside a plastic bag, and seal with tape) for water -tightness during handling and 
shipping. 

2.6.2 COOLING TYPES 

HIDROSTAL immersible motors can be operated on continuous duty eigher submerged in the liquid or 
totally outside of the liquid (as in dry-pit installation). 
There are different cooling systems used, depending on motor size and application (second digit of motor 
code gives cooling type). 

KEY FOR SYMBOLS ON FIG. 7,8,9 

MOT = Stator housing opening 
OIL = Oil drain opening 
R = Oil refill opening (cooling outlet, 

for code "F" only) 
F = Flushing connection 
X = Cooling inlet (for code "F" only) 

CONVECTION COOLING - Code "K" 
(Fig. 7) 

This type transfers motor heat directly through 
the stator housing to the surrounding ambient 
liquid (if submerged) or to the air (if not 
submerged). Opening "F" 

Opening "MOT" 

Opening "OIL" 

Fig. 7 
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INTERNAL COOLING - Code "E" 
(Fig. 8) 

This type transfers motor heat from the 
stator into a cooling oil which is circulated 
through a cooling jacket surrounding the 
stator housing. 

The oil then transfers this heat to the 
pumped media through the motor seal 
chamber (pump backplate), which acts as 
a heat -exchanger. The oil is circulated by 
an impeller on the motor shaft. 

EXTERNAL COOLING - Code "F" 
(Fig. 9) 

This type transfers motor heat from the 
stator into a coolant liquid circulating 
through a cooling jacket surrounding the 
stator housing. The coolant transfers this 
heat to an external heat exchanger, and it 
must be circulated by an external coolant 
pumping system. 

This type is provided for cases where 
internal cooling is not sufficient, especially 
where the temperature of the pumped 
media is too high for effective cooling. 

Opening "F" 

Opening "R" 

Opening "MOT" 

Opening "OIL" 

Opening "F" 

Fig. 8 

Opening "R" 

Opening "MOT" 
Opening "X" 

Opening "OIL" 

Fig. 9 
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2.6.3 FIELD TESTS 

2.6.3.1 VISUAL CHECKS AFTER PULLING PUMP UNIT FROM SUMP 

- Check pump and motor for possible mechanical damage. Pay attention to the cable. 
- If pump volume or pressure are not acceptable, check impeller clearance (see manual for hydraulic). 
- Check overload relay, fuses and time relays (if any) for correct setting. 
- Check correct function of level control. 
- Check insulation resistance of motor windings and cables with a high -voltage ohm -meter ( "megger "). 

This initial test should be made from the point where the cables attach to the motor starter. Check from 
each winding lead to the other two winding leads and to the ground lead. 

INSULATION CHART 

CONDITION OF MOTOR AND CABLES OHM VALUE MEGAOHM VALUE 

A new motor. 2'000'000 (or more) 2 

A used motor which can be re- installed in the well. 1'000'000 (or more) 1 

MOTOR IN PIT. Ohm readings are for cable plus motor. 
A motor in the pit in reasonable good condition. 

500'000 - 1'000'000 0.5 - 1.0 

A motor which may have been damaged by lightning or with damaged 
leads. Do not pull the pump for this reason. 20'000 - 500'000 0.02 - 0.5 

A motor which has wet or damaged cable or windings. The pump should be 

pulled soon and repairs made to the cable or the motor dried and replaced. 
The motor will not fail for this reason, but it will probably not operate for long. 

10'000 - 20'000 0.01 - 0.02 

A motor which has failed or with completely destroyed cable insulation. 
The pump must be pulled and repaired or the motor replaced. 
- The motor will probably not operate for long. 
- The motor will not run in this condition. 

Less than 10'000 
0 

0 - 0.01 
0 

AWARNING: 
Do NOT "Megger test" control leads when thermistors are fitted: Voltages over 2,5 V will cause thermistors 
to fail, and may destroy the winding. 

Any reading less than 1.0 Megaohm could indicate failure of cable or winding insulation. If failure is 

indicated, remove pump with cable and proceed to Section 2.7 for further tests. 

2.6.3.2 MOTOR HOUSING TEST 

This test consists of a check on the condition of the motor side mechanical seal and /or motor housing "O "- 
rings. 

Stand pump vertically on its suction flange. Remove screw plug "MOT" (Fig. 7, 8 or 9) with copper washer 
(536) so that any liquid can run out. Do the following repairs according to what comes out of the motor 
housings: 

WATER ) 
MIXTURE WATER/OIL f General overhaul with change of bearings and seals 

OIL = Change motor side mechanical seal (Pos. 516) 
NO LIQUID (DRY) = Stator housing is OK. No defect. 

Q WARNING: 
This screw plug must be completely watertight. Sealing surfaces must be clean and smooth before 
assembly. Heat new copper ring to dull red and immediately quench in water to soften copper ring for best 
seal. All copper rings supplied by Hidrostal are softened. 
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2.6.3.3 OIL CHECKING ON IMMERSIBLE MOTORS 

This is a check on the condition of the pump side mechanical seal. For pump units supplied with a moisture 
probe, total failure of the pump side seal will be indicated by activation of the resistance relay. A failure can 
be detected by the following oil check, even without this circuit. 

Oil checking must be done after the first 1'000 hours of operation and once a year thereafter. 

Immediately before checking, run the pump for 
a few minutes to distribute any impurities 
throughout the oil. Raise the pump out of the 
sump and clean it with a water hose. 

Oil level check 

1. For pumps with cooling type "F" or "K" 
stand pump with shaft vertical and remove 
screw plug "OIL ". Coolant level must be at 
the level of opening "OIL" (Fig 10). 

2. For pumps with cooling type "E" stand 
pump with shaft vertical and remove screw 
plug "R ". Oil level must be at the level of 
opening "R" (Fig. 11). 

If coolant is far below this level, the pump side 
mechanical seal may have leaked and may 
require replacement (section 2.9.1). If oil level is 
only a small amount below this level, proceed 
with following test. Top -up with new oil and re- 
check in 200 to 500 hours. 

Oil quality check 

Lay pump down horizontally with opening "OIL" 
(536a) upwards. Remove screw plug "OIL ". In- 
sert a tube or rubber hose, place a finger over top 
of tube and remove it with a small sample. 
Repeat until a sufficient quantity has been 
collected for observation. Evaluation will show 
one of three conditions: 

a) If oil is clear there are no problems with the 
pump side seal. Top up with oil and close 
opening "OIL" with screw plug and a new 
softened copper seal ring. 

b) If there is just a little water in the oil but the 
oil is clear, repair of the pump is not 
necessary. Remove oil and separate water 
from oil (Section 2.6.3.4 or 2.6.3.5). 

Pour back the clean oil into the mechanical 
seal housing and close opening with screw 
plug "OIL" and softened copper seal ring 
(536). However, check oil quality again after 
500 hours of operation. 

Opening "OIL" 

Fig. 10 

full 
replenish oil, 
check seal 

checked vertically 

Opening "R" 

full 
replenish oil, 
check seal 

Fig. 11 checked vertically 
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With a new mechanical seal (515) it is possible that during the run -in period a small amount of water 
could enter into the oil chamber. Thus, if at the first check after start-up a small quantity of water is 

detected, it can be neglected. 

Oil with a small amount of water will be milky in appearance, but will still be of very low viscosity, that 
is, it will still run much more freely than motor oil, almost as thin as kerosene. 

c) If too much water has entered the oil, the viscosity will be much higher, then oil will be as thick as motor 
oil or even thicker. In this case, or when sludge or sewage smell are detected in the oil, the pump side 
mechanical seal (515) must be repaired or replaced. 

For oil removal as indicated in (b) above or for prior to a major repair, refer to Section 2.6.3.4 for all 
motors with 2nd letter in motor code "K" or "F ". Refer to Section 2.6.3.5 for all motors with 2nd letter 
of motor code "E ". 

Replace oil with new oil only if strongly contaminated, otherwise separate water from oil and re -use oil. 
Required oil must be extremely low viscosity. Factory uses the following oil: 

Specific gravity at 20° C 0.812 
Viscosity at 40° C 3.5 
Solidification point -38.0 
Flash point 132.0 
Burning point 142.0 
Evaporation energy 251.0 
Solubility in water none 

g /ml 
mm2 /s (cst) 
° C 
° C 
° C 
kJ /kg 

Other recommended oils: 
Shell Morlina 5 or others with equal specification as above: The specified low viscosity is very important 
for proper cooling. 

eIf another oil is used the consistency with the used elastomers must be checked. 

2.6.3.4 OIL CHANGE FOR CONVECTION OR EXTERNAL COOLED MOTORS 
TYPES "K" AND "F" (second letter of motor code) 

Remove screw plug "OIL" (536a) and drain oil chamber casing (504) completely, by turning the pump 
around slowly until opening "OIL" is upside down (Fig. 12). On larger motor sizes there may be another 
screw plug directly below the opening "OIL" on the back cover (507). Removing this screw plug will help 
remove the last bit of oil. 

When the oil chamber casing is completly empty stand pump vertically on suction flange and refill with 
separated oil or new oil. The correct level is reached when the oil is at the bottom of opening "OIL ". 

Re- install screw plug "OIL" with softened copper seal ring. 

2.6.3.5 OIL CHANGE FOR INTERNAL COOLED MOTORS 
TYPE "E" (second letter of motor code) 

Remove screw plugs "OIL" and "R" (Fig. 13) and drain oil chamber casing and cooling jacket completely 
by turning the pump around slowly, until openings "OIL" and "R" are upside down (Fig. 13). When oil has 
completely drained, re- install screw plug "OIL" with softened copper seal ring. Place pump vertically. 
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Fig. 12 

Opening "OIL" (536a) 

Opening "OIL" (536a) 

Fig. 13 

Opening "R" (536) 

Refill with separated oil or new oil of correct specification. The pump is full when the oil is flush with opening 
"R" (536) and the motor is in vertical position. Re- install screw plug "R ", with softened copper seal ring. 

2.6.4 GREASING INSTRUCTIONS 

Hidrostal motors use bearings which are grease lubricated. For re- lubrication, grease is handpacked into 
the bearings when the motor is disassembled during a major overhaul. Sufficient grease is provided initially 
and at each overhaul to allow for the number of operating hours between overhauls ( "Overhaul Chart", 
Section 2.8). The overhaul should be done by an authorized Hidrostal service center. 

A WARNING: 
The overhaul of Ex- proof- motors must be done in the factory or in an authorized Hidrostal service 
center, otherwise the Ex- certification will be invalidated. 

No other lubrication service is required between overhauls for these motors. 

For regreasing we recommend: 

STABURAGS NBU 8 EP by Kluber- Lubrication. 

This grease is of a mineral oil base containing a barium complex as thickener. 

Typical characteristics: 

Colour beige 
Apparent dynamic visco. (approx.) 6000 mPas 
Operating temperature range -30..150 ° C 
Max. temperature (short time) 170 ° C 
Consistency class (NLGI) 2 
Penetration DIN ISO 2137 (0.1 mm) 280 
Dropping point DIN ISO 2176 > 220 ° C 
Corrosion protection DIN 51802 0 
RPM -parameter (n x d m) 5 x 105 
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Q 2.7 MOTOR CABLES 

Whenever opening motor housing, it is imperative that all O -rings have to be replaced with new items 
supplied from HIDROSTAL. O -rings glued -up from bulk stock are totally unsatisfactory for this critical 
application; the glued joint will inevitably leak water into the motor after a short time. 

If tests conducted through the cables in the field (Section 2.6.3.1) showed insufficient insulation resistance, 
and if humidity relay has not tripped (continuity exists between lead 1 and 2), it can be assumed that the 
insulation failure is in the cable rather than in the stator. Remove fasteners (509) and carefully lift off cable 
cover. 

Cut the leads between cable and winding and now make a separate "megger" test on cable and winding. 
If windings are at fault, send the entire motor to the nearest authorized Hidrostal service station. If cable 
is at fault, a new cable set can be installed. 

2.7.1 RE- CONNECTION OF CABLE 

Place O -ring (525) into position around the seal face on cover (500). Cables should be re- connected to 
the winding leads, using new insulated splices. Take care that this insulation is rated for 110° C. 

2.7.2 TEST FOR LEAKS 

Before putting the pump back into operation after opening of the motor (as when changing cables), a test 
for leaks should be carried out as follows: 

Connect source of dry air (from air compressor or bicycle hand pump) to opening left by removal of plug 
"MOT" (Fig. 7). Air pressure should be a maximum of0.5 bar (7 psi). Motor should then be totally submerged 
in a test tank. 

QWARNING: 
Do not immerse loose end of cables. 

If any continuously escaping bubbles are detected, motor cover is not water -tight. The preceding procedure 
for cable installation should be repeated to eliminate leaks. 
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2.8 OVERHAUL CHART 

A WARNING: 
The overhaul of Ex- motors must be done in factory or in a authorized Hidrostal service center, 
otherwise the Ex- certification will be invalidated. 

Motor 
type 

motor- 
side 
seal 

pump- 
side 
seal 

seal 
oil 
lit. 

hours 
between 
regreasing 

20'000 BKBA2 25 mm 20 mm 1.0 

BKZR2 / BKZY2 25 mm 20 mm 1.0 30'000 
BEZR2 / BEZY2 25 mm 20 mm 2.8 30'000 
CEZR2 / CEZY2 25 mm 20 mm 2.8 30'000 
CEYS2 1 1/2" 1 1/8" 3.5 30'000 
CEYT2 1 1/2" 11/8" 4.0 30'000 
DEYT2 1 1/2" 1 1/8" 3.8 20'000 
DEXB2 / DEXBT 1 1/2" 1 1/8" 7.0 25'000 
DEXL2 11/2" 1 1/8" 7.0 25000 
DEXQ2 / DEXT2 2" 1 1/2" 8.0 25000 
DEXW2 / DEXZ2 2" 1 1/2" 8.5 25000 
DEWS2 2 1/2" 11/2" 18.0 15000 
EEVS2 / EEVT2 3" 2" 28.0 20'000 

BKBA4 / BKZR4 25 mm 20 mm 1.0 30'000 
CKBA4 25 mm 20 mm 1.0 30'000 
CKZR4 / CKZY4 25 mm 20 mm 1.1 50'000 
CEZY4 25 mm 20 mm 2.8 50'000 
CKYT4 1 1/2" 1 1/8" 1.5 40'000 
DKYT4 11/2" 1 1/8" 1.2 35'000 
DEYS4 1 1/2" 1 1/8" 3.0 35000 
DEYT4 1 1/2" 11/8" 3.8 35'000 
DEXA4 / DEXA5 1 1/2" 1 1/8" 7.0 45'000 
DKXA4 1 1/2" 11/8" 3.7 45'000 
EEXA4 / EEXA5 1 1/2" 1 1/2" 7.0 45'000 
EEXAU / EEXK4 1 1/2" 1 1/2" 7.0 45'000 
EEX04 1 1/2" 1 1/2" 8.0 45'000 
EEXR4 / EEXR5 1 1/2" 1 1/2" 8.0 45'000 
EEXW4 / EEXZ4 2" 1 1/2" 9.5 40'000 
EEXY4 / EEXY5 1 1/2" 1 1/2" 9.5 40'000 
EEWB4/EEWB5 2 1/2" 2" 17.0 40'000 
EEWS4/EEWS5 2 1/2" 2" 18.0 40'000 
FEXT4 2" 2" 10.0 40'000 
FEXW4 / FEXZ4 2" 2" 11.0 40'000 
FEWB4 / FEWB5 2 1/2" 2" 23.0 40'000 
FEWBU 21/2" 2" 24.0 40'000 
FEWS4/ FEWS5 2 1/2" 2" 23.0 40'000 
FEVB4 / FEVB5 3" 2" 31.0 35'000 
FEVBU / FEVS5 3" 2" 36.0 35'000 
FEW4 3" 3" 31 35000 
HEVC4 / HEVT4 3" 3" 35.0 35'000 
HEVS5 3" 3" 35.0 35'000 
HENT4 3" 3" 45.0 35'000 
HEUC4 / HEUCU 95 mm 3" 45.0 20'000 
HEUC5 95 mm 3" 45.0 20'000 
HEUT4 / HEUT5 95 mm 3" 45.0 20'000 
IEUT4 95 mm 3" 45.0 20'000 
IETT4 / IETTS 100 mm 100 mm 99.0 18'000 
IETZ4 / IETZ5 100 mm 100 mm 99.0 18'000 
IEST4 120 mm 100 mm 115.0 18'000 

Motor 
type 

motor- 
side 
seal 

pump- 
side 
seal 

seal 
oil 
lit. 

hours 
between 
regreasing 

DEYS6 1 1/2" 1 1/8" 3.0 35'000 
DKYT6 1 1/2" 1 1/8" 1.2 35000 
EEYS6 11/2" 1 1/8" 3.0 35000 
EEYT6 1 1/2" 11/8" 4.0 35000 
EKXA6 / EKXR7 1 1/2" 1 1/2" 3.8 50'000 
EEXA6 / EEXK6 1 1/2" 1 1/2" 7.0 50'000 
EEXR6 / EEXR7 1 1/2" 1 1/2" 8.0 50'000 
FEXQ6 2" 2" 13.0 50'000 
FEXT6 / FEXT7 2" 2" 13.0 50'000 
FEXW6 2" 2" 14.0 50'000 
FEXZ6 / FEXZ7 T 2" 14.0 50'000 
FEWA6 / FEWA7 2 1/2" 2" 20.0 50'000 
FEWB6 2 1/2" 2" 20 50'000 
FEWS6 / FEWS7 2 1/2" 2" 20.0 50'000 
HEWB6 2 1/2" 2" 24.0 50'000 
HEWS6 / HEWS7 2 1/2" 2" 32.0 50'000 
HEVB6 / HEVB7 3" 3" 35.0 45'000 
HEVS6 / HEVS7 3" 3" 44.0 45'000 
HEUC7 / HEUT7 95 mm 3" 45.0 35'000 
IEVS6 3" 3" 47.0 45'000 
IENC6 / IENT6 3" 3" 47.0 45000 
IEUCV 95 mm 3" . 68.0 35'000 
IEUC6 / IEUC7 95 mm 3" 68.0 35000 
IEUT6 / IEUT7 95 mm 3" 68.0 35000 
IETT6 / IETT7 100 mm 100 mm 99.0 35000 
IETZ7 100 mm 100 mm 99.0 35000 
LETZ6 100 mm 100 mm 106.0 35000 
LEST6 120 mm 100 mm 125 35000 

DKYT8 11/2" 1 1/8" 1.2 35000 
DEYS8 11/2" 1 1/8" 3.0 35000 
EEYT8 1 1/2" 1 1/8" 4.0 35000 
EEXR9 1 1/2" 1 1/2" 8.0 50'000 
FEXQ8 2" 2" 13.0 50'000 
FEXT8 / FEXTW 2" 2" 13.0 50'000 
FEXZ8 / FEXZ9 2" 2" 14.0 50'000 
HEWB8 / HEWB9 2 1/2" 2" 25.0 50'000 
HEWS8 / HEWS9 2 1/2" 2" 32.0 50'000 
HEVB8 / HEVB9 3" 3" 44.0 45000 
HEVS9 3" 3" 44.0 45000 
IEVS8 3" 3" 43.0 45000 
IENT8 3" 3" 47.0 45000 
IEUC9 95 mm 3" 68.0 30'000 
IEUT8 / IEUT9 95 mm 3" 68.0 30'000 
IETT9 100 mm 100 mm 99.0 35'000 
LETT8 100 mm 100 mm 106.0 35'000 
LETZ8 / LETZ9 100 mm 100 mm 106.0 35'000 

EEXRA 11/2" 11/2" 8.0 50'000 
FEXTA 2" 2" 13.0 50'000 
HEXTA / HEXZA 2" 2" 13.0 50'000 
IEVCA 3" 3" 47.0 50'000 
IEVSA / IEVSB 3" 3" 47.0 50'000 

LETTA / LETZA 100 mm 100 mm 106.0 40'000 
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Motor 
type 

motor- 
side 
seal 

pump- 
side 
seal 

seal 
oil 
lit. 

hours 
between 
regreasing 

DK002X2 25 mm 20 mm 25000 
DK002X4 25 mm 20 mm 45000 

DK003X2 25 mm 20 mm 25000 
DK003X4 25 mm 20 mm 0.25 45'000 

DK004X2 1 1/8" 1 1/8" 25000 
DK004X4 11/8" 1 1/8" 0.25 45000 

DK006X2 1 1/8" 1 1/8" 25000 
DK006X4 1 1/8" 1 1/8" 45000 

DK007X2 1 1/8" 11/8" 2.0 25000 
DK007X4 1 1/8" 11/8" 2.0 25000 

EK014X2 1 1/2" 1 1/8" 4.0 25'000 
EK014x4 1 1/2" 1 1/2" 4.0 45'000 

EE020X2 2" 1 1/2" 7.0 25000 
EE020X4 2" 1 1/2" 8.0 45000 
FE020X4 2" 2" 12.0 45000 
FE020X6 2" 2" 45000 

EE030X2 2" 1 1/2" 19.0 25000 
FE030X4 2" 2" 22.0 45000 
HE030X6 2" 2" 25.0 45000 
HE030X8 2" 2" 25.0 45000 

FE050X4 3" 2" 31.0 35'000 

HE090X4 3" 3" 44.0 35'000 
HE090X6 3" 3" 44.0 45000 
IE090X8 3" 3" 47.0 45000 

HE130X4 3" 3" 44.0 35000 
HE130X6 3" 3" 44.0 45000 
IE130X6 3" 3" 47.0 45000 
IE130X8 3" 3" 47.0 45000 

Motor 
type 

motor - 
side 
seal 

pump - 
side 
seal 

seal 
oil 
lit. 

hours 
between 
regreasing 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 269 of 564



1fithT14,1 INSTRUCTION MANUAL 
IMMERSIBLE PUMPS 

Dat: 07.12.05 No: 94-BA 5080E/ 22f File: Q UEBE E 

2.9 ASSEMBLY / DISASSEMBLY 

0 2.9.1 REPLACEMENT OF MECHANICAL SEAL 

2.9.1.1 REMOVAL OF PUMP SIDE MECHANICAL SEAL 
(515) 

a) Exposed -spring seal - type "C" 
(Fig. 14) 

Remove snap ring (Seeger, 546), then remove spring. Make 
sure that the shaft is free of burrs and has no sharp edges so that 
the rubber parts of the seal cannot be damaged as they are 
removed. Oil the shaft for ease of disassembly. Now the seal 
rotating parts can be pulled off the shaft by hand. 

b) Rubber -bellows seal, with internal spring - type "M" 
(Fig. 15) 

Remove retaining ring "A" from the rubber bellows of the seal by 
gently prying with two screwdrivers on opposite sides, between 
the rubber bellows and the retaining ring (Fig. 16). 

46, 
WARNING: 
Use only dull -edged screwdrivers since sharp edges could cut 
the rubber bellows. Do not twist screwdriver, as this can puncture 
rubber bellows. 

Rather, lay some convenient object onto back cover or seal 
plate, to act as a fulcrum for each screwdriver, and pry ring 
directly up away from rubber bellows (Fig. 16). 

Fig. 14 

Fig. 16 

Fig. 15 

Make sure that the shaft is free of burrs and has no sharp edges so that the rubber parts of the seal cannot 
be damaged as they are removed. Oil shaft and bellows for ease of disassembly. Gently insert a screwdriver 
between the shaft and the rubber bellows. 

By lifting and turning the screwdriver around the shaft, the lip of the rubber bellows can be lifted out of the 
shaft groove. Once the bellows is free of the groove, the entire rotating part of the seal with bellows can 
be pulled off the shaft. If necessary, use two screwdrivers deep into the seal to pry the seal face loose 
(Fig. 17). 
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c) Rubber -bellows seal, external spring - type "G" (Fig. 18) 

Remove snap ring (546), if existing. Pull out the removable part (A) by hand. 

`íí'í .r1 rl , : i _ ii . . -I.. !` ií!'iil 

ii 
OWj -I" .4ji\\ 
0!: I 

¡!¡!¡TA 

Fig. 18 

d) Stainless -steel- shroud seal - type "X" 
(Fig. 19) 

Remove all three small setscrews from outer body 
of rotating part. Remove snapring (546). Oil the 
shaft for ease of disassembly. Now the seal rotating 
part can be pulled off the shaft by hand. 

Fig. 19 
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505 
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514 
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516 
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507 
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209 

511 

546 

111 

e) Stationary seat (all types) 
(Fig. 20 and 21) 

Remove static part of the mechanical seal as follows: 

Unfasten nuts (534) and carefully remove back cover or mechanical seal plate (507) from oil chamber 
casing. Make sure that the static part of the seal (515) does not hit the shaft so that the ring can't be 
damaged. 

Now the static part of the seal can be carefully pushed out of the chamber from the back side. 

Some HIDROSTAL seals can be repolished or repaired (Consult nearest service center). When sending 
a seal for inspection or repair, it is important to thoroughly protect the seal faces to prevent damage during 
transportation. 

Fig. 20 
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Fig. 21 

2.9.1.2 MAINTENANCE OF MOTOR SIDE MECHANICAL SEAL (516) 
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514 
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209 
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112 
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It is IMPORTANT to note that removal of this seal should not be attempted in the field. If leakage of this 
seal has been detected from the motor housing test as described in Section 2.6.3.2, the entire motor should 
be sent to the nearest authorized HIDROSTAL service center for a complete inspection. 

2.9.1.3 ASSEMBLY OF BACK COVER 

Cleanliness is of utmost importance for this assembly work! All parts must be washed in solvent before 
assembly. All machined mating surfaces must be clean and free from burrs. All grooves and seatings for 
"O" -rings and other static seals must be inspected for nicks or scratches. All threads must be clean 
especially those in holes for studs. All "O" -rings MUST be replaced with new ones and they should 
be lubricated with light oil prior to assembly. 

AATTENTION: 
Never use "O" -rings glued from "O" -ring stock. Our experience is that this glue joint will inevitably leak. 

Place a new "O" -ring (527) on the oil chamber casing (504). Carefully assemble back cover or mechanical 
seal plate (507) to the oil chamber casing and fasten with fastening set (534). 
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2.9.1.4 ASSEMBLY OF PUMP SIDE MECHANICAL SEAL 

a) Stationary seat (all types) 

Lubricate the rubber circumference of the static mechanical seal part and carefully press all the way into 
its seat in the back cover or mechanical seal plate (507). The ring must fit tightly in place. Protect the seal 
face during this operation. Examine gap between shaft and inner diameter of seal face; when face is 

correctly installed, gap will be uniform all the way around. 

OATTENTION: 
The seal face is very brittle, and can easily snap unless pressure is uniform during installation. We suggest 
pushing in with special tool (Fig. 22). 

Make sure that the shaft is free of burrs and has no sharp edges, so that the rubber part or the mechanical 
seal cannot be damaged. File groove edges if necessary. 

Fig. 22 

J° Material: PVC (or steel) - pipe 

V) I- 
St. S 

X 

W 
Dimensions in mm 

Seal 
size 

(1) R 0 S OT OU 
"Q" "K" 

(1) V W X Bolt size 
"Q" "K" 

20 32 +/-1 21 +1/-0 38 +/-1 12 - 40 60 5 M10 - 

1 1/8" 40 +/-1 29 +1/-0 45 +/-1 14 12 50 65 5 M12 M10 
1 1/2" 50 +/-1 39 +1/-0 55 +/-1 18 14 60 75 5 M16 M12 
2" 65 +/-1 51 +1/-0 70 +/-1 22 18 80 95 5 M20 M16 
2 1/2" 80 +/-1 64 +1/-0 85 +/-1 29 - 90 150 5 M27 - 

3" 92 +/-1 77 +1/-0 100+/-1 28 29 110 170 5 M33 M27 
100 110+/-1 102+1/-0 120+/-1 44 38 130 350 5 M42 M36 

b) Exposed -spring seal - type "C" 

Remove spring and spring retaining ring of mechanical seal. Seal surfaces must be absolutely clean! 
Place a few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate inner bore 
of rubber part of the seal with oil and put a small amount of oil onto shaft. Install rotating face (with its rubber 
part) over shaft, and press gently down length of exposed shaft until carbon face touches stationary face. 
It may help to use a small wood "pusher" or a plastic pipe mandrel only slightly larger than shaft diameter, 
to push directly on the rubber part of the seal (Fig. 22). Be sure rubber part sits uniformly on shaft, and has 
NOT rolled out from under the metal part of the seal. Put on seal spring, and spring retaining ring. 

Install snap ring (Seeger, 546) and turn shaft by hand to check for free running. 
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c) Rubber -bellows seal, external spring - type "G" 

Wet the rotating part of the mechanical seal with soap water. Push the whole assembly by hand over the 
shaft as far as possible. On size 20 mm (Fig. 23) final assembly by installing of impeller. On other sizes 
(Fig. 24) secure with snap ring (546). 

Fig. 23 

d) Rubber -bellows seal, internal spring - type "M" 

Fig. 24 

Lubricate the rotating part of the mechanical seal, position the retaining ring "A" on the rubber bellows 
(Fig. 25). Push the whole assembly by hand over the shaft as far as possible. Mount the special tool over 
the shaft tip (Fig. 26), and compress the mechanical seal until the lip of the rubber bellows is engaged in 

the shaft groove. Remove special tool. Turn the shaft by hand and watch that the retaining ring turns 
perfectly in line with the rubber bellows and that it is not cocked. Then try to pull the rubber bellows off shaft 
by hand to make sure that the lip has reliably engaged in the shaft groove. 

Fig. 25 Fig. 26 
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e) Stainless -steel- shroud seal - type "X" 

Lubricate inner rubber O -rings of seal and put a 
small amount of oil onto shaft. Install entire seal 
over shaft, and press gently down shaft until rotating 
face touches stationary face. Now install snapring 
over shaft, and push until it snaps into its groove. 
If necessary use the special tool (Fig. 22). Then re- 
install the three small setscrews into the seal 
rotating part, and tighten firmly. 

Fig. 27 

2.9.1.5 LEAKAGE TEST FOR PUMP SIDE MECHANICAL SEAL 
(All Types) 

Remove screw plug "OIL" (536) and drain the oil from the motor. Connect dry compressed air source such 
as bicycle tyre pump to the opening. Use a pressure reducing valve and relief valve set to 0.5 bar (7 psi). 

QWARNING: 
- Make sure that the pressure never exceeds 1 bar. This could displace the seal. 
- Immerse the motor into a test tank full of water and watch for continuously escaping bubbles. This would 

indicate leakage past the seal or associated "O" -ring. 
- Do not immerse end of cable! 
- Correct failure if leakage has been found. After finishing tightness test remove pressure connection hose 

and fill with oil according to Section 2.6.3.4. 
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Operating instructions 

Submersible and immersible screw -centrifugal pumps 

Hydraulic B -N 
Motor size 002 -300 and B -Z CE 

Read the instructions prior to performing any task! 
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Hidrostal AG 

Gigering 27 

8213 Neunkirch 

Telephone: +41 / 52 / 687 06 87 

Fax: +41 / 52 / 681 20 84 

email: info @hidrostal.ch 

Internet: www.hidrostal.ch 

Translation of the original operating instructions 

HIDR- 6652 -CH, 1, en GB 

Kothes! Schweiz GmbH 

Internet: www.kothes.ch 

© Hidrostal AG 2009 
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General 
Explanation of symbols 

fidmsfm/ 

1 General 
1.1 Information on these instructions 

This manual enables safe and efficient handling of the system. 
This manual is an integral part of the system, and must be kept in 
close proximity to the system where it is permanently accessible to 
the personnel. 

Before starting any work, the personnel must have read the 
manual thoroughly and understood its contents. Compliance with 
all specified safety instructions and operating instructions is vital to 
ensure safe operation. 

In addition, local accident prevention regulations and general 
safety instructions must be observed for the operational area of the 
system. 

Illustrations in this manual are intended to facilitate basic under- 
standing, and may differ from the actual design. 

1.2 Explanation of symbols 
Safety instructions The safety instructions provided in this manual are marked by 

symbols. The safety instructions are introduced by keywords used 
to express the extent of the danger. 

Strictly adhere to all safety instructions and use caution to prevent 
accidents, personal injury and material damage. 

DANGER! 
This combination of symbol and keyword points to a 
situation of immediate danger which may lead to 
serious injury or death unless avoided. 

WARNING! 
This combination of symbol and keyword points to a 
situation of possible danger which may lead to serious 
injury or death unless avoided. 

CAUTION! 
This combination of symbol and keyword points to a 
possibly dangerous situation which may lead to slight 
or minor injury unless avoided. 

NOTICE! 

This combination of symbol and keyword points to a 
possibly dangerous situation which may lead to mate- 
rial and environmental damage unless avoided. 
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Tips and recommendations 

General 
Limitation of liability 

This symbol highlights useful tips and recommenda- 
tions as well as information designed to ensure effi- 
cient and smooth operation. 

Special safety instructions The following symbols are used in the safety instructions to draw 
attention to specific dangers: 

Symbols used in this manual 

1.3 Limitation of liability 

DANGER! 
This combination of symbol and signal word indicates 
dangers posed by electric power. If the safety instruc- 
tions are not observed, there is a danger of serious or 
fatal injuries. 

To indicate guidelines, descriptions of results, lists, references and 
other elements, the following symbols and markings are used in 
this manual: 

Indicates step -by -step guidelines. 

a Indicates a condition or automatic sequence as result of 
action taken. 

Indicates lists or list entries without a certain sequence. 

Symbols used in this manual" on page 7 Indicates references 
to chapters in this manual. 

All information and notes in this manual were compiled under 
consideration of the applicable standards and regulations, the 
present state of technology, as well as our many years of knowl- 
edge and experience. 

The manufacturer assumes no liability for damages caused by: 

Non -observance of this manual 
Any use other than intended 
Assignment of untrained personnel 
Unauthorised conversions 
Technical modifications 
Use of unapproved spare parts 
Disassembly and repair of pump by unauthorised service 
centre <4> Chapter 1.6 Customer Service" on page 9. 
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General 
Warranty terms 

1.4 Spare parts 

1.5 Warranty terms 

films*/ 

In case of customised versions, utilisation of additional order 
options, or latest technical modifications, the actual scope of 
delivery can vary from the explanations and interpretations 
described herein. 

The commitments set out in the delivery contract, the general 
terms and conditions, as well as the delivery conditions of the 
manufacturer and the regulations applicable at the time of contract 
conclusion are in force. 

Procure spare parts from authorised dealer or directly from manu- 
facturer. For contact information refer to Internet address on page 
2. 

O 
" 
r 

WARNING! 
Risk of injury when using incorrect spare parts! 
The use of incorrect or defective spare parts can 
create hazards for the personnel and cause damages, 
malfunctions or total failure. 

Use only genuine parts from manufacturer or parts 
approved by manufacturer. 
In case of any questions, please always contact 
manufacturer. 

When using unapproved spare parts, all claims 
concerning warranty, service, damage and /or liability 
against manufacturer or his agents, dealers and repre- 
sentatives will be forfeited. 

When making spare parts enquiries or placing spare parts orders, 
complete information must be provided Type designation in 
contract. 

Spare parts list can be found in appendix. 

The warranty terms are included in the manufacturer's Terms and 
Conditions. 
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Iftdmsta/,_ 

1.6 Customer Service 

1.7 Copyright 

General 
Copyright 

Contact our Customer Service for technical information. For 
contact information refer to Internet address on page 2. 

In addition, our employees are always interested in new informa- 
tion and experiences that result from application and may be bene- 
ficial for improving our products. 

This manual is protected by copyright and intended solely for 
internal use. 

This manual must not be made available to third parties, duplicated 
in any manner or form - whether in whole or in part - and the 
content must not be used and /or communicated, except for internal 
purposes, without the written consent of the manufacturer. 

Violation of the copyright will result in legal action for damages. We 
reserve the right to assert further claims. 
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Safety 
Responsibility of operating company 

2 Safety 

Ifrimfm/ 

This section provides an overview of all the main safety aspects 
involved in ensuring optimal personnel protection and safe and 
smooth operation. 

Non -compliance with the action guidelines and safety instructions 
contained in this manual may result in serious hazards. 

2.1 Responsibility of operating company 
Customer 

Owner's obligations 

The term 'customer' refers to the person who himself operates the 
system for trade or commercial purposes, or who surrenders the 
system to a third party for use /application, and who bears the legal 
product liability for protecting the user, the personnel or third 
parties during the operation. 

The system is used in the industrial sector. The owner of the 
system must therefore comply with statutory occupational safety 
requirements. 

In addition to the safety instructions in this manual, the safety, acci- 
dent prevention and environmental protection regulations 
governing the operating area of the system must be observed. 

In this regard, the following requirements should be particularly 
observed: 

The owner must obtain information about the applicable occu- 
pational safety regulations, and - in the context of a risk 
assessment - must determine any additional dangers resulting 
from the specific working conditions at the usage location of 
the system. The owner must then implement this information in 
a set of operating instructions governing operation of the 
system. 
During the complete operating time of the system, the owner 
must assess whether the operating instructions issued comply 
with the current status of regulations, and must update the 
operating instructions if necessary. 
The owner must clearly lay down and specify responsibilities 
with respect to installation, operation, troubleshooting, mainte- 
nance and cleaning. 
The owner must ensure that all personnel dealing with the 
system have read and understood this manual. In addition, the 
owner must provide personnel with training and hazards infor- 
mation at regular intervals. 
The owner must provide the personnel with the necessary 
protective equipment. 

Furthermore, the owner is responsible for ensuring that the system 
is always in a technically faultless condition. Therefore, the 
following applies: 
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 -ffidrinfm/ Safety 
Personnel requirements > Qualifications 

The owner must ensure that the maintenance intervals 
described in this manual are observed. 
The owner must ensure that all safety devices are regularly 
checked to ensure full functionality and completeness. 

2.2 Personnel requirements 
2.2.1 Qualifications 

WARNING! 
Danger of injury if personnel are insufficiently 
qualified 
If unqualified personnel perform work on the system or 
are in the system's danger zone, hazards may arise 
which can cause serious injury and substantial 
damage to property. 

- Therefore, all work must only be carried out by 
appropriately qualified personnel. 
Unqualified personnel must be kept away from the 
danger zones. 

This manual specifies the personnel qualifications required for the 
different areas of work, listed below: 

Forklift driver 
The forklift driver must be at least 18 years old and, based on his 
physical and intellectual attributes and character, suited to driving 
industrial trucks with a driver's seat or driver's platform. 

Furthermore, the forklift driver has been trained to drive industrial 
trucks with a driver's seat or driver's platform. 

The forklift driver has provided the owner with evidence of his skills 
in driving industrial trucks with a driver's seat or driver's platform 
and has therefore been authorised in writing by the owner to drive 
the forklift. 

Instructed person (operator) 
has been informed by the operating company about the assigned 
tasks and possible hazards in case of incorrect behaviour. 

Manufacturer (service centre) 
Certain types of work may only be performed by our professionals. 
Any other personnel is not authorised to perform this work. To 
schedule the corresponding work, contact our Service department, 
see address on page 2. 

Qualified Electrician 
Based on his technical training, knowledge, experience and knowl- 
edge of the applicable standards and regulations, the Qualified 
Electrician is able to perform work on electrical systems and recog- 
nise and avoid potential hazards himself. 
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Safety 
Personnel requirements > Unauthorised persons 

2.2.2 Unauthorised persons 

IfrImsN/ 

The Qualified Electrician is specially trained for the area of respon- 
sibility he is involved with and knows the relevant standards and 
regulations. 

The Qualified Electrician must comply with the requirements of the 
applicable legal regulations for accident prevention. 

Qualified personnel 
Qualified personnel is able to carry out assigned work and to 
recognize and prevent possible dangers self -reliantly due to its 
professional training, knowledge and experience as well as 
profound knowledge of applicable regulations. 

The workforce must only consist of persons who can be expected 
to carry out their work reliably. Persons with impaired reactions due 
to, for example, the consumption of drugs, alcohol, or medication 
are prohibited. 

When selecting personnel, the age -related and occupation -related 
regulations governing the usage location must be observed. 

WARNING! 
Risk to life for unauthorised persons due to 
hazards in the danger and working zone! 
Unauthorised persons who do not meet the require- 
ments described here will not be familiar with the 
dangers in the working zone. Therefore, unauthorised 
persons face the risk of serious injury or death. 

Unauthorised persons must be kept away from the 
danger and working zone. 

- If in doubt, address the persons in question and 
ask them to leave the danger and working zone. 
Cease work while unauthorised persons are in the 
danger and working zone. 
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2.2.3 Instructions 

Date Name 

2.3 Intended use 

Safety 
Intended use 

The personnel must receive regular instruction from the owner. 
The instruction must be documented to facilitate improved verifica- 
tion. 

Type of the Instruction Signature 
instruction provided by 

The pumps are exclusively designed and constructed for the 
intended use described herein. 

The pumps are intended for use in the food and chemical 
industry, environmental technology for domestic and industrial 
wastewater, mines and in the petroleum industry. 

The pump serves exclusively for the delivery of media according 
to technical data sheets qt. Chapter 11 Appendix" on page 103. 

Intended use also includes compliance with all information 
contained in this manual. 

Any use other than the one intended or any other type of use, is 
considered incorrect. 

WARNING! 
Risk due to incorrect use! 
Any use beyond the intended one, or other use of the 
equipment, can result in dangerous situations. 

Use device only as intended. 
- Strictly follow the information contained in these 

operating instructions. 
- Do not use device in potentially explosive atmos- 

pheres. 
Refrain from delivery of flammable liquid. 

- Refrain from altering, converting or modifying the 
construction or individual pieces of equipment, 
aimed at changing the area of application or the 
use of the device. 

- Never operate device outside the technical appli- 
cation and operating limits. 

Claims of any kind for damages due to incorrect use are excluded. 
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Safety 
Principal hazards 

2.4 Personal safety equipment 

Description of the personal protec- 
tive equipment 

2.5 Principal hazards 

Ifridrnsfai 

Personal protective equipment is used to protect the personnel 
from dangers which could affect their safety or health while 
working. 

The personnel must wear personal protective equipment while 
carrying out the different operations at and with the system. This 
equipment will be indicated separately in the individual chapters of 
this manual. This personal protective equipment is described 
below: 

It is mandatory to put on the personal protective equipment 
specified in the different chapters of this manual before starting 
work. 
Always comply with the instructions governing personal protec- 
tive equipment posted in the work area. 

Protective clothing 
Protective clothing are tight fitting working clothes with low tear 
resistance, with tight sleeves and without any parts sticking out. 
These clothes primarily protect against getting caught by moving 
machine parts. Do not wear rings, chains, necklaces, and other 
jewellery. 

Protective helmet 
The protective helmet provides protection against falling and flying 
parts and materials. 

Safety boots 
Safety boots are intended to protect against slipping hazards or 
foot hazards like heavy gear. 

Safety gloves 
Safety gloves are intended to protect hands against friction, abra- 
sion, stabs or deeper wounds and against direct contact with hot 
surfaces. 

The following section specifies the residual risks determined on the 
basis of a risk assessment. 
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Ifidnysts 

Electrical current 

Impeller 

Safety 
Principal hazards 

In order to reduce health risks and avoid dangerous situations, 
observe the safety instructions listed here and the safety instruc- 
tions contained in other chapters of this manual. 

DANGER! 
Life - threatening hazard from electric shock! 
There is an imminent life- threatening hazard from elec- 
tric shocks from live parts. Damage to insulation or to 
specific components can pose a life- threatening 
hazard. 

Only a qualified electrician should perform work on 
the electrical equipment. 
Immediately switch off the power supply and have 
it repaired if there is damage to the insulation. 

- Before beginning work at live parts of electrical 
systems and resources, cut the electricity and 
ensure it remains off for the duration of the work. 
Comply with the five safety rules in the process: 

cut electricity; 
safeguard against restart; 
ensure electricity is not flowing; 

- earth and short- circuit; and 
- cover or shield neighbouring live parts. 
Never bypass fuses or render them inoperable. 
Always use the correct amperage when changing 
fuses. 

- Keep moisture away from live parts. Moisture can 
cause short circuits. 

WARNING! 
Risk of injury from rotating parts! 
Impeller of pump can cause severe injuries. 

Never reach into impeller while in operation. 
Observe delay time: Before performing any mainte- 
nance, ensure that parts have come to a complete 
stop. 
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Safety 
Principal hazards 

Highly inflammable substances 

Risk of entanglement caused by 
submersible pump 

Lubricants, preservatives 

fidmse!_ 

WARNING! 
Danger to life in the event of fire due to highly 
inflammable substances! 
Highly inflammable substances, liquids or gases may 
catch fire, causing serious or fatal injuries. 

- Do not smoke within or around the danger zone. 
Do not handle open flames, fire or ignition sources 
of any kind. 

- Ensure availability of suitable extinguishing agents 
(fire blanket, fire extinguisher). 
Immediately report suspicious substances, liquids 
or gases to the person in charge. 
Cease work immediately in the event of fire. Leave 
the danger zone until the all -clear is sounded and 
notify the fire brigade. 

WARNING! 
Risk of entanglement caused by submersible 
pump! 
During operation of the submersible pump there is a 
risk of entanglement at the side of the pump's suction 
inlet. This can cause severe injuries. 

- Do not enter hazardous area during operation. 
Prior to any set -up and maintenance work as well 
as troubleshooting measures, switch off power 
supply and protect against restart. 

WARNING! 
Fire hazard due to lubricants and preservatives! 
Oil and grease can ignite after contact with ignition 
sources. 

No open fire when working on devices. 
No smoking. 
Remove oil and grease residues from device and 
floor. 
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Safety 
Safety devices 

Hot surfaces 

Poisoning hazard 

2.6 Safety devices 

Integration in an emergency -stop 
concept required 

WARNING! 
Danger of injury from hot surfaces! 
Component surfaces may heat up greatly during 
operation. Skin contact with hot surfaces will cause 
severe skin bums. 

Always wear heat -resistant protective work clothing 
and protective gloves as a matter of principle when 
working in the vicinity of hot surfaces. 

- Before carrying out any work, make sure that the 
surfaces have cooled down to the ambient 
temperature. 

CAUTION! 
Poisoning hazard from oil, grease and preserva- 
tives! 
Contact with oil and grease can be harmful to health. 

- Avoid skin contact with oil and grease. 
- Remove oil and grease immediately from skin. 
- Do not inhale oil and grease vapours. 

WARNING! 
Mortal danger due to non -functioning safety 
devices! 
Safety is only guaranteed if safety devices are fault- 
less. 

- Always maintain safety components in good order. 
Never disable safety devices. 

- Do not bypass or modify safety components. 
Ensure that safety devices, such as emergency - 
stop buttons, ripcords, etc. are always accessible. 

The operating company must retrofit the following safety 
devices: 

The device is intended for use within a system. It has no separate 
emergency -stop function. 

Before initial use of the device, install emergency -stop devices and 
main switch, and integrate into safety chain of system control. 
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Safety 
Securing to prevent restart 

ififinstili e 
Connect emergency -stop devices so as to prevent situations that 
could endanger human life or property in case of energy supply 
interruption or energy supply activation after an interruption. 

The emergency -stop devices must be freely accessible at all times. 

Time -lag fuses or circuit breakers Time -lag fuses or circuit breakers must be installed in each supply 
phase. 

Lightning protection Overcurrent circuit breakers must be installed in each supply 
phase if there is a risk of lightning damage. 

Motor starting switch A magnetic contact starter, designed for full voltage, must be 
installed and dimensioned according to applicable local regula- 
tions, based on motor power rating. 

Quick trip overcurrent circuit 
breakers 

They must be selected based on the power consumption indicated 
on the type plate. In case of locked rotor (approximately 6 times 
the full -load current) they must switch off within 6 seconds to suffi- 
ciently protect the motor windings. Check "switch -off curve" of 
circuit breaker to ensure that this requirement is met. 

o The warranty for the immersible motors applies only if 
quick trip overcurrent circuit breakers are installed in 
all phases. For repair of motors under warranty, 
provide documents proving that the correct overcurrent 
circuit breakers were installed. 

2.7 Securing to prevent restart 

WARNING! 
Danger to life from an unauthorised restart! 
In the event of an unauthorised restart of the power 
supply, there is a danger of serious injuries or death 
for persons in the danger zone. 

- Observe all instructions in the chapters of this 
manual relating to preventing a restart 

- Always comply with the sequence described below 
to prevent a restart. 
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IN.L 
Securing to prevent restart 

Switch secured with lock 
on: at o'clock. 

DO NOT SWITCH ON 
The lock may be removed 
only by: 
after making sure that no 

persons are in the hazardous 
area. 

Fig. 1: "Switch secured using a lock" 
sign 

Switched off 
on: at o'clock. 

DO NOT SWITCH ON 
Switching on may be performed 

only by: 
after making sure that no 

persons are in the hazardous 
area. 

Fig. 2: "Switched off" sign 

1. r, 

Safety 
Behaviour in the event of fire or accidents 

Switch off the power supply. 

If possible, secure the switch using a lock and attach a corre- 
sponding sign Fig. 1 to the switch ensuring high visibility. 

Place the key in the safekeeping of the personnel specified 
on the sign. 

If it is not possible to secure a switch using a lock, an appro- 
priate sign Fig. 2 should be attached. 

After all work has been completed, ensure that the danger 
zone has been cleared of people. 

6,_1> Ensure that all safety and protective devices are installed and 
completely functional. 

Only then should the sign be removed. 

2.8 Behaviour in the event of fire or accidents 
Precautions Always be prepared for accidents or fire! 

Ensure that first aid supplies (box of dressings, blankets etc.) 
and fire extinguishers are completely functional and ready to 
hand. 
Ensure that personnel are familiar with accident reporting, first 
aid and rescue equipment. 
Keep access routes clear for emergency service vehicles. 

Actions in the event of accidents Immediately use the emergency stop device to trigger an emer- 
gency stop. 
Rescue people from the danger zone. 
Initiate first aid measures. 
Notify the rescue services. 
Notify those responsible at the place of use. 
Clear access routes for emergency service vehicles. 
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Safety 
Labelling 

2.9 Environmental protection 

Lubricants, preservatives 

2.10 Labelling 

fidmsfai 

INOTICE! 
Danger to the environment from incorrect handling 
of pollutants! 
Incorrect handling of pollutants, particularly incorrect 
waste disposal, may cause serious damage to the 
environment. 

- Always observe the instructions below regarding 
handling and disposal of pollutants. 
Take the appropriate actions immediately if pollu- 
tants escape accidentally into the environment. If 
in doubt, inform the responsible municipal authori- 
ties about the damage and ask about the appro- 
priate actions to be taken. 

The following pollutants are used: 

Lubricants, such as greases, oils and preservatives, contain 
poisonous substances. Do not allow them to enter the environ- 
ment. Disposal must be carried out be a professional disposal 
company. 

The following symbols and information signs can be found in the 
work area. They refer to their immediate surroundings. 

WARNING! 
Danger of injury from illegible symbols! 
Stickers and signs can become dirty or otherwise 
obscured over time, with the result that dangers cannot 
be recognised and the necessary operating instruc- 
tions cannot be complied with. This, in turn, poses a 
risk of injury. 

- All safety, warning and operating instructions must 
always be maintained in a completely legible 
condition. 
Damaged signs or stickers must be replaced 
immediately. 
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 Inn*/ 

Electrical voltage 

Information label on motors with 
PTC thermistors 

Safety 
Labelling 

Only qualified electricians are permitted to work in a work room 
marked by this sign. 

Unauthorised persons must not enter the workplaces thus marked 
and must not open the marked cabinet. 

All motors equipped with PTC thermistors have the following infor- 
mation label at the cable end: 

"CAUTION! PTC thermistor! Voltage larger than 2,5 V destroys 
the winding!" 
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Technical data 
Operating materials 

3 Technical data 
3.1 General information 

3.2 Type code 

3.3 Operating conditions 
Environment 

Duration 

3.4 Operating materials 

-ffidrasfal 

O For technical data (dimensions, weights, perform- 
ances, connected loads, etc.) refer to enclosed 
delivery drawings and data sheets. Chapter 11 
,Appendix" on page 103. 

Explanation of type code (motor code and hydraulic 
designation q) Chapter 11 Appendix" on page 103). 

Data 

Temperature of medium 

Ambient temperature 

Value Unit 

up to 40 °C 

up to 40 °C 

o Minimum values for medium and ambient temperature 
depend on operating conditions. For additional infor- 
mation 3 Chapter 7.5 Special conditions" on page 65. 

Data 

Maximum operating time 

Value 

designed for 
continuous 

operation 

Operating material Characteristic Value Unit 

STABURAGS NBU 8EP 
from Klüber- Lubrication 
(lubricant) 

Colour 

Apparent dynamic viscosity 

beige 

6000 mPas 

Range of operating temperature -30...150 °C 
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 -Pinup/ 

['Operating material 

Hydraulic fluid no. 856 or 
equivalent oil 

(cooling and sealing 
liquid) 

Corrosion protection No. 
846 

(Preservative) 

3.5 Type plate 

Characteristic 

Max. temperature (short-term) 

Viscosity grade (NLGI) 

Penetration, DIN ISO 2137 (0.1 mm) 

Dropping point DIN ISO 2176, minimum 

Corrosion protection DIN 51802 

RPM parameters (n x d m) 

Specific gravity at 20 °C 

Viscosity at 40 °C 

Pour point 

Flash point 

Fire point 

Heat of vaporization 

Water solubility 

Boiling point/boiling range 

Flash point 

Ignition temperature 

Lower explosive limit 

Upper explosive limit 

Density at 20 °C 

Value 

170 

2 

280 

220 

0 

5x105 

0,812 

3,5 

-38 

132 

142 

251 

none 

148 

30 

260 

0,5 

6,5 

0,87 

The type plate is located on the motor casing. 

Technical data 
Type plate 

Unit 

°C 

°C 

g/mI 

mm2/s (cst) 

°C 

°C 

°C 

kJ/kg 

°C 

°C 

°C 

Vol. % 

Vol. % 

g/cm3 
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Technical data 
Type plate 

Type plate 

fidnisfai 

TY 
O.NR. 

M.NR. 

3-._. 
P1 

P2 

Q 

Fig. 3 

8213 NEUNKIRCH/SWITZERLAND 

Motor 

1 

kW 

kW 

VDE 0530 

Hz 
COS 

Con. 
Schalt 

I l/s H 

amb. temperature 
Umg. Temperatur 

I.CL. nIP 
V A 

RPM 
1/min 

kg 

m 

o 

The type plate includes the 
following information: 

Explanation ; Designation Example !Unit 

Name and address of manufacturer Manufacturer 

CE marking CE 

Hidrostal motor code TYP (TYPE) 

Order number O.NR. (O.No.) 

Serial number M.NR. (M.No.) 

Rotating electrical machines VDE 0530 

Insulation class I.CL. 

Degrees of protection (based on overall IP Code 68 
design) 

Mains frequency 50 Hz 

Nominal voltage (operating voltage) 400 V 

Nominal motor current A 

Power input P1 kW 

Power factor cos p 

Nominal speed RPM 1 /min rpm 

Nominal output P2 kW 

Phase circuits Con. Schalt. (Con. 
circuit) 

Weight 

Flow rate Q 

kg 

I/s 
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e -pane,/ Technical data 
Type plate 

[Explanation 
; 
Designation Example ; Unit 

Delivery head H m 

Ambient temperature Umg. Temperatur °C 
(Amb. temperature) 

09.04.2010 Submersible and immersible screw- centrifugal pumps 25 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 300 of 564



Structure and function 
Overview 

4 Structure and function 
4.1 Overview 

Fig. 4 

fidrastal 

The pump is used for the delivery of media according to technical 
data sheets. 

1 Cable part 
2 Electric motor 
3 Hydraulic part 
4 Suction flange 
5 Pressure flange 

The medium is sucked via the suction inlet (4) by means of the 
impeller of the hydraulic part (3) and delivered to the pressure line. 

The pump may be installed horizontally or vertically. 

Depending on type of electric motor, the pump is suitable for wet or 
dry installation q) Chapter 4.2 Electric motors" on page 27. 

26 Submersible and immersible screw -centrifugal pumps 09.04.2010 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 301 of 564



 

iftimW_ 

Fig. 5 

Structure and function 
Electric motors 

If pump (2) is sump -mounted, it is equipped with guide rail (1) 
(optional) and slide shoe (4). This ensures that pump is precisely 
positioned on the automatic coupling on the discharge outlet (3). 

4.2 Electric motors 
Cooling methods for electric Depending on motor size and application, various cooling methods 

can be applied (second digit of motor code): 

Submersible motors for sump installation (cooling method "N ") 
The pump is fully submerged during operation, but it can 
emerge. 
Immersible electric motors for dry installation in immersed area 
(cooling method "E ", "K ", "F ") The pump is installed dry, but 
can be immersed. 

motors 
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Structure and function 

Electric motors > Immersible electric motors (cooling method "E "... 

4.2.1 Submersible motors (cooling method "N ") 

Immersion cooling (cooling method 

Fig. 6 

Ifrfrwr01._ 

On this type, the waste heat of the motor is transferred directly to 
the surrounding liquid via the stator housing (1). 

1 Stator housing 
2 Oil drain opening 
3 Stator housing opening 
4 Flushing connection 

4.2.2 Immersible electric motors (cooling method "E ", "K ", "F ") 
Self -cooling (cooling method "E ") On this type, the pump is equipped with an oil jacket (1) with forced 

circulation. 
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Fig. 7 

Structure and function 
Electric motors > Immersible electric motors (cooling method "E "... 

1 Cooling jacket of stator housing 
2 Oil filler opening 
3 Stator housing opening 
4 Oil drain opening 
5 Flushing connection 

The waste heat of the motor is transferred to the cooling oil, which 
circulates in the cooling jacket. The oil discharges the waste heat 
through the sealing part of the motor (serves as heat exchanger). 
The oil is circulated by an impeller on the motor shaft. 
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Structure and function 
Electric motors > Immersible electric motors (cooling method "E "... 

Convection cooling (cooling 
method "K ") 

Fig. 8 

Forced cooling (cooling method 
"F 

-pints*/ 

On this type, the waste heat of the motor is transferred directly to 
the surrounding liquid (pump submerged) or the air (pump not 
submerged) via the stator housing (1). 

1 Stator housing 
2 Stator housing opening 
3 Oil drain opening 
4 Flushing connection 

On this type, the waste heat of the motor is transferred from the 
stator to a cooling liquid. It circulates in the cooling jacket (1), 
which encloses the stator housing. The cooling liquid transfers the 
waste heat to an external heat exchanger. It must be circulated by 
an external pump system. 
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Fig. 9 

Structure and function 
Electric motors > Immersible electric motors (cooling method "E "... 

1 Cooling jacket of stator housing 
2 Coolant outlet 
3 Coolant inlet 
4 Stator housing opening 
5 Oil drain opening 
6 Flushing connection 

This type is suitable for applications where self -cooling is not suffi- 
cient, particularly when the temperature of the delivered medium is 
too high for an effective cooling. 
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Structure and function 
Operational safety components 

4.3 Operational safety components 

Fig. 10 

Cable protection (1) 

Temperature limiter - circuit with 
temperature controller built into the 
winding (3) 

-/flit 
The following components are installed: 

1 Cable protection 
2 Bearing temperature probe in upper bearing (optional) 
3 Winding head with built -in temperature limiter 
4 Bearing temperature probe in lower bearing (optional) 
5 Float switch (optional) 
6 Moisture probe (optional) 

The cable inlet prevents moisture from entering the interior of the 
motor. The cables are sealed with epoxy resin; the wires are fed 
into separate conductors, which also form the connection to the 
motor, thus completely sealing the interior space between the 
cable sheathing and the wires. 

The motors are made with temperature limiters, which are installed 
in the winding head (conductor connection 1 and 2). When trigger 
temperature of limit switch is reached, operation is interrupted. 
They are bimetallic switches (similar to Klixon). They can be 
directly connected to the motor's control circuit at 220/240 volt, with 
a maximum load of 2.5 A. 

A temperature controller (conductor terminal 1 and 3) ensures that 
operation is interrupted 12 to 15 °C before reaching the trigger 
temperature of the limit switch. 
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 IflirDliHi 

Overtemperature protection of 
windings (when in inverter mode) 

Bearing temperature probe in lower 
bearing (optional) (4); in upper 
bearing (optional) (2) 

Float switch (5) (optional) 

Moisture probe (6) (optional) 

Structure and function 
Connections 

Overtemperature protection takes place via PTC thermistor and 
PTC thermistor triggering device. PTC thermistor sensors protect 
against excessive temperatures in case of blocking rotors, heavy 
start-ups, counter -current operation, undervoltage and phase 
failure, increased ambient temperature and impaired cooling. 

The bearing temperatures of the lower and upper bearings of the 
electric motor are monitored by temperature probes. Thus, bearing 
damage can be detected at an early stage and necessary meas- 
ures can be taken. 

Leakage monitoring of upper seal is performed by means of a float 
switch, which is installed in the oil chamber. If water enters the 
drying chamber, it reacts before the water reaches the lower 
bearing. This prevents lubricating grease from washing out and 
damage to the bearing. 

Moisture is monitored by means of a moisture probe. If a certain 
water content is exceeded in the oil chamber of the electric motor, 
the integrated moisture probe triggers an alarm. 

Operating hours counter (optional) The operating hours counter is used to keep track of operating 
hours. 

4.4 Hydraulics 

Fig. 11 

4.5 Connections 

1 Suction cone 
2 Screw centrifugal impeller (impeller) 
3 Outlet 
4 Spiral casing 
5 Clearance adjustment 
6 Inlet 

The standard hydraulic system consists of a spiral casing (4), an 
impeller (2) and a suction cone (1). The impeller - suction cone 
clearance can be adjusted (5). 

The pump is connected to the energy supply by means of an elec- 
tric cable. 
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Structure and function 
Operating elements 

4.6 Operating elements 

--ffidmial, 

Each cable set has three or six power current leads per rotational 
speed, a ground conductor and additional conductors for overtem- 
perature protection and leakage monitoring. 

The device has no separate operating elements. 
Operation is performed via a separate control sepa- 
rate operating manual. 
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 Ifr Imsfog Transport, packaging and storage 
Safety instructions for transport 

5 Transport, packaging and storage 
5.1 Safety instructions for transport 
Industrial trucks 

Eccentric centre of gravity 

WARNING! 
Danger to life from industrial trucks! 
Objects and other loads may fall from industrial trucks 
during transport in an uncontrolled manner, causing 
serious injuries or death. There is also a danger that 
the vehicle driver will fail to see persons and may run 
over them. 

- Industrial trucks should only be operated by trained 
drivers (e.g. forklift operators). 
Only pass an industrial truck once the driver has 
signalled that he has seen the persons. 
Only use approved industrial trucks with sufficient 
load- bearing capacity. 

- Never drive material transports around people or 
areas where people gather. 

WARNING! 
Danger of injury from falling or tipping packages! 
Packages may have an eccentric centre of gravity. 
Incorrect attachment may cause the package to tip and 
fall. Falling or tipping packages may cause serious 
injury. 

Observe the markings and specifications on the 
packages relating to the centre of gravity. 
When transporting with a crane, attach the crane 
hook so that it is above the package's centre of 
gravity. 
Lift the package carefully and observe whether it 
tips. Change the attachment position if necessary. 
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Transport, packaging and storage 
Transport inspection 

Suspended loads 

Improper transport 

5.2 Transport inspection 

Ifrint*/ 

WARNING! 
Danger of fatal injury from suspended loads! 
During lifting operations, loads may swing out and fall 
down. This may result in serious injury or death. 

Never step under suspended loads, and do not 
step within their pivoting range. 

- Only move loads under supervision. 
- Only use approved hoists and lifting gear with a 

sufficient load- bearing capacity. 
Do not use torn or abraded hoists such as ropes 
and straps. 
Do not place hoists such as ropes and straps 
against sharp edges or corners and do not knot or 
twist them. 

- Set the load down when leaving the workplace. 

NOTICE! 
Damage to property due to improper transport! 
Transport units may fall or tip over as a result of 
improper transport. This can cause a significant level 
of property damage. 

Proceed carefully when unloading transport units 
at delivery and during in -house transport; observe 
the symbols and instructions on the packaging. 
Only use the attachment points provided. 
Only remove the packaging shortly before 
assembly. 

On receipt, immediately inspect the delivery for completeness and 
transport damage. 

Proceed as follows in the event of externally apparent transport 
damage: 

Do not accept the delivery, or only accept it subject to reserva- 
tion. 
Note the extent of the damage on the transport documentation 
or the shipper's delivery note. 
Initiate complaint procedures. 
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5.3 Transport 
Attachment points 

Fig. 12 

Transporting packages with a 
crane 

Attachment 

Fig. 13: Transport with a crane 

Transport, packaging and storage 
Transport 

Issue a complaint in respect of each defect immedi- 
ately following detection. Damage compensation 
claims can only be asserted within the applicable 
complaint deadlines. 

The following attachment points are provided: 

Attachment lugs (1) on electric motor and on pump 

Packages with lifting eyes can be transported directly with a crane 
subject to the following conditions: 

The crane and hoists must be designed for the weight of the 
packages. 
The operator must be authorised to operate the crane 

Protective equipment: Protective helmet 

1, * Attach ropes, straps or multi -point suspension gear in 
accordance with Fig. 13. 

2. Ensure that the package hangs straight; if necessary, take 
account of eccentric centre of gravity. 

3. Start transport. 
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Transport, packaging and storage 
Symbols on packaging 

Transporting pallets with a crane 

Attachment 

Fig. 14: Attaching the hoist 

Transporting pallets with a forklift 

Transporting 

Fig. 15: Transport with a forklift 

-ffidnuti! 

Packages fixed to pallets can be transported directly with a crane 
subject to the following conditions: 

The crane and hoists must be designed for the weight of the 
packages. 
The operator must be authorised to operate the crane. 

Protective equipment: Protective helmet 

1. Attach ropes, straps or multi -point suspension gear in 
accordance with Fig. 14 to the pallet and secure the pallet to 
prevent slippage. 

2. Check that the packages are not damaged by the lifting gear. 
Use different lifting gear if necessary. 

3. In the event of an eccentric centre of gravity, ensure that the 
pallet cannot tip over. 

4. Start transport. 

Packages fixed to pallets can be transported with a forklift subject 
to the following conditions: 

The forklift must be designed for the weight of the packages. 
The package must be securely fixed to the pallet. 

Personnel: Forklift driver 

1. Drive the forklift with the forks between or beneath the pallet 
struts. 

2. Drive the forks in to such an extent that they protrude from 
the opposite side. 

3. In the event of an eccentric centre of gravity, ensure that the 
pallet cannot tip over. 

4. Lift the pallet with its package and start the transport. 

5.4 Symbols on packaging 
Top 

rr 
The arrow tips on the sign mark the top of the package. They must 
always point upwards; otherwise the content could be damaged. 
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bp*/ 
Attach here 

Centre of gravity 

Weight, attached load s 
Permitted stacking load 

Do not stack 

5.5 Packaging 
About packaging 

Transport, packaging and storage 
Packaging 

Lifting gear (lifting chain, lifting strap) must only be attached to 
points bearing this symbol. 

Marks the centre of gravity of packages. 

Note the location of the centre of gravity when lifting and trans- 
porting. 

Indicates the weight of packages. 

Handle the marked package in accordance with its weight. 

^° Indicates packages which are partially stackable. 

Do not exceed the maximum load- bearing capacity specified in the 
symbol in order to avoid damaging or destroying the content. 

Indicates packages that cannot be stacked. 

The individual packages are packaged in accordance with antici- 
pated transport conditions. Only environmentally -friendly materials 
have been used in the packaging. 

The packaging is intended to protect the individual components 
from transport damage, corrosion and other damage prior to 
assembly. Therefore do not destroy the packaging and only 
remove it shortly before assembly. 

Handling packaging materials Dispose of packaging material in accordance with the relevant 
applicable legal requirements and local regulations. 
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Transport, packaging and storage 
Storage 

5.6 Storage 

fignstill 

NOTICE! 
Danger to the environment due to incorrect 
disposal! 
Packaging materials are valuable raw materials and in 
many cases can continue to be used or can be prop- 
erly processed and recycled. Incorrect disposal of 
packaging materials may pose risks to the environ- 
ment. 

Dispose of packaging materials in accordance with 
the environmental regulations. 
Observe locally applicable waste disposal regula- 
tions. If necessary, outsource the disposal to a 
specialist company. 

NOTICE! 
Damage to property due to incorrect storage! 
Incorrect storage can cause considerable damage to 
property. 

- Always observe the following instructions on 
storage: 

Storage of packages 

Store packages under the following conditions: 

Do not store outside. .0 Keep dry and dust -free. 

1 
Do not expose to aggressive media. 
Do not expose to any mechanical agitations and vibrations. 
Turn shaft of impeller via front screw (1) every two weeks to 
prevent oxidation and rust. 
Storage temperature: -10 to 40° C. 
Relative humidity: max. 60 %. 

If storage exceeds 3 months, check general condition of all 
parts and of packaging in regular intervals. If necessary, 
refresh or renew preservation % Chapter 3.4 Operating mate- 
rials" on page 22. 

Fig. 16 U It is possible that the packages contain storage instruc- 
tions that go beyond the requirements mentioned here. 
Please follow them. [7- 
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Installation and initial commissioning 

6 Installation and initial commissioning 

6.1 Safety 
Electrical system 

Safety 

Installation and initial commissioning shall only be 
performed by employees appointed by the manufac- 
turer, or by individuals authorised by him. In the event 
of non -compliance, all warranty claims against manu- 
facturer or his representative shall be forfeited. 

WARNING! 
Danger due to faulty installation and initial 
commissioning! 
Installation and initial commissioning require trained 
professionals with adequate experience. Errors during 
installation can result in fatal situations or considerable 
property damage. 

- Ensure that installation and initial commissioning is 
performed exclusively by trained professionals or 
specialist department. 

After set -up, completion of installation, initial commissioning and 
performance of recorded test runs by manufacturer or his repre- 
sentatives, the equipment is handed over to the operating 
company. 

After this, the operating company is allowed to carry out operation 
as intended in compliance with the information contained in these 
operating instructions. 

DANGER! 
Danger to life from electric power! 
Contact with live parts may prove fatal. When switched 
on, electric components can be subject to uncontrolled 
movements and may cause grave injury or death. 

- Switch off the power supply before starting work 
and make sure that it cannot be switched on again. 

09.04.2010 Submersible and immersible screw -centrifugal pumps 41 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 316 of 564



Installation and initial commissioning 
Safety 

Securing to prevent restart 

Improper installation and initial 
commissioning 

Ifidmsfal 

WARNING! 
Risk of injury and damage to property due to 
potentially explosive atmosphere! 
Use of devices in potentially explosive atmosphere that 
are not approved for Ex atmospheres can result in 
severe injuries, even death. 

- Operate pump only after exclusion of potentially 
explosive atmosphere. 

WARNING! 
Danger to life from an unauthorised restart! 
In the event of an unauthorised restart of the power 
supply during installation, there is a danger of serious 
injuries or death for persons in the danger zone. 

- Switch off all power supplies before starting work 
and make sure they cannot be switched on again. 

WARNING! 
Danger of injury from an improper installation and 
initial commissioning! 
Improper installation and initial commissioning can 
result in serious injury and significant damage to prop- 
erty. 

Ensure sufficient assembly space before starting 
work. 
Handle exposed, sharp -edged components with 
caution. 
Pay attention to orderliness and cleanliness in the 
assembly location! Loosely stacked or scattered 
components and tools could cause accidents. 
Assemble the components properly. Comply with 
the specified bolt tightening torques. 
Secure components so that they cannot fall down 
or topple over. 
Before the initial commissioning, ensure that 
- all installation work has been carried out and 

completed in accordance with the specifica- 
tions and instructions in this manual. 
no persons are in the danger zone. 
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-Pimp/ 
6.2 Preparations 
6.2.1 Set -up location requirements 

Installation and initial commissioning 
Preparations > Pipeline requirements 

Prior to installing the device ensure that set -up location meets the 
following requirements: 

Ensure observance of applicable local safety regulations. 
Ensure that there is no potentially explosive atmosphere. 
The set -up location of the pump must be as close to the liquid 
source as possible. 
Ensure that pump room has sufficient ventilation. 
Ensure that length of supplied cable is sufficient for local 
requirements. 
The device must not be subject to any vibrations or agitations 
of adjacent machines or systems. Under no circumstances is 
the generation of resonance oscillations by the foundation/ 
fastening structure allowed. 
There must be sufficient space for assembly, maintenance and 
cleaning work. 

o Manufacturer recommends that a minimum operating 
space of 1 metre around the device is kept clear for 
maintenance and servicing work. 

For sump installation In addition to above requirements, observe the following: 

When installing submersible pump in sump, ensure that sump 
floor is level and smooth. 
For installation and service work above the pump sump, a 
pulley or chain hoist must be installed. The load capacity of the 
lifting gear must be at least twice that of the pump weight. 
A water connection with a pressure of about 4 bar (70 psi) 
must be available to hose down pump when pulling it out of the 
sump. 

6.2.2 Pipeline requirements 
Irrespective of the pump, suction and pressure lines must be 
supported so as not to place additional load on the pump. 
Temperature or pressure expansion of pipelines are not to 
affect the pump. 
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Installation and initial commissioning 
Preparations > Pipeline requirements 

6.2.2.1 Suction line 

Fig. 17: Horizontal pump installation 

Fig. 18: Vertical pump installation 

i 

filinstsfi/ 

NOTICE! 
Property damage and loss of suction due to air or 
gas pockets in suction lines! 
Air or gas pockets in suction lines can result in prop- 
erty damage and loss of suction. 

- Install suction lines in such a way that pump is 
never operated with positive suction head (pump 
higher than suction point) and the liquid carries air 
or gas. 
Do not install any check valves in suction line. 
Install gate valve with horizontal spindle in suction 
line to prevent air or gas pockets. 

To achieve maximum available suction head, the suction line 
must be as direct and short as possible and without any bends. 
If bends are unavoidable, they should preferably have large 
radii. 
The suction line must be free of counter bores. They result in 
air accumulations and loss of suction. 
Ensure that suction line is airtight if the medium is to be lifted 
by suction. 
Install suction line in such a way as to prevent formation of air 
pockets. 
In doing so, observe the following: 
- The suction line (1) must point towards the suction inlet (2) 

of the pump ( Fig. 17) or upward ( Fig. 18). 
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-IA, 

Fig. 19: Air pocket when installing 
pump horizontally 

Fig. 20: Air pocket when installing 
pump vertically 

Dimensioning 

Unusual suction conditions 

Installation and initial commissioning 
Preparations > Pipeline requirements 

Use only eccentric reducers (Fig. 17/3 and Fig. 18/3), whose 
flat part must be on top. Centric reducers (Fig. 19/4 and 
Fig. 20/4) result in the air pockets (Fig. 19/5 and Fig. 20/5). 

To prevent excessive losses, the suction line diameter must be 
one nominal size larger than the diameter of the pump's 
suction inlet. 

Unusual suction conditions, such as high liquid temperature, alti- 
tude from sea level and high specific gravity, must be compen- 
sated by proper planning and adequate dimensioning of the 
suction line. 
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Installation and initial commissioning 
Initial set -up > Installing pump in sump 

6.2.2.2 Pressure line 

6.3 Initial set -up 

Ifrinnfd 

Use as few fittings as possible. If the medium is pumped up, 
guide the line vertically upward starting from the pump, and 
then horizontally to the outlet point. 
Do not exceed maximum permitted speed if using check valves 
in the pressure line. The maximum speed for simple check 
valves in waste water is 3.5 m /s. Exceeding these values can 
result in pressure shocks when closing check valve: Sealing 
error by lifting of the surface of the mechanical seal, or coolant 
loss. 

The pump may be installed horizontally or vertically. 

6.3.1 Installing pump in sump 
Personnel: Qualified personnel 

Protective equipment: Protective clothing 

Safety gloves 

Protective helmet 

Safety boots 

Special tool: Pulley or chain hoist 

Lit. Ensure that there is no potentially explosive atmosphere. 

Ensure that the sump floor at installation site of pump is level 
and smooth. 
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Installing pump guide rail system: 

\ ,1, 
. 

Fig. 21 

09.04.2010 

Installation and initial commissioning 
Initial set -up > Installing pump in sump 

3. Complete foundation (2). 

4. , Wait until foundation has hardened (if cast -in sleeves (4) are 
used). 

5. Fasten pipe bracket (1). Make sure that there is enough 
space available for the slide shoe. 

6. j. Attach outlet bracket (3) with cast -in sleeves (4) or expansion 
anchors and nuts (5) to sump floor. 

7. Ensure that guide tube bolts or recesses (6) of outlet bracket 
(3) are vertically aligned with the guide tube bolts (7) of the 
pipe bracket (1). 
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Installation and initial commissioning 
Initial set -up > Installing pump in sump 

Fig. 22 

-ph ristm 

8. Produce guide tube (10) from galvanized steel pipe (or stain- 
less steel). 

9. , Cut guide tube (10) to correct length. 

10., Push lower pipe end (11) over guide tube bolts or into 
recesses (12) of outlet bracket (13). 

11., Unscrew pipe bracket (8) and insert into upper pipe end (9). 

12.E Attach pipe bracket (8) again. 

13., Ensure that guide tube (10) is vertical and parallel. 
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 Ifihrils 1,1 

Installing pressure line: 

Fig. 23 

Lowering pump into sump: 

Fig. 24 

Installation and initial commissioning 
Initial set -up > Installing pump in sump 

14., Install pressure line (14) to outlet bracket (15) . 

15.E Ensure that pressure line (14) is connected to outlet bracket 
(15) without any tension or misalignments. 

16.E Connect pump to energy supply q) Chapter 6.3.3 Connecting 
to energy supply" on page 53. 

17. Carefully remove old construction waste and other solid parts 
from sump floor. 

18., Check rubber seal (1) at pump outlet for damages and 
correct position in the groove. 

19.E Using a brush, lubricate rubber seal with standard grease. 
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Installation and initial commissioning 
Initial set -up > Installing pump in sump 

Fig. 25 

Fig. 26 

fillizsg_ 

20.E Correctly attach hoisting chain or steel hoisting rope (3) to 
suspension lugs (4). 

214, Check cable inlet (1) for damage. 

22.0. Ensure that the cable (2) is firmly clamped in the cable inlet 
(1). 

23.E Feed cable (2) through the cable bracket (5). Make sure that 
cable is long enough to follow the pump. 

24.E Lift pump with crane and move directly over the guide rail (6) 
until the slide shoe (7) engages. 
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 liazig% 

Fig. 27 

Fig. 28 

Installation and initial commissioning 
Initial set -up > Installing pump in sump 

25.1, Lower pump (1) until it rests against the outlet bracket (2). 
The fitting surfaces are sealed by means of the rubber seal 
(3) that is installed in the slide shoe at the outlet flange. The 
empty weight of the pump pushes it onto the outlet bracket 
(2) (as soon as the pump is in its place). 

26.E Ensure proper connection between pump (1) and outlet 
bracket (2). 
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Installation and initial commissioning 
Initial set -up > Installing pump dry 

6.3.2 Installing pump dry 

-ffidnisfe, 

27. Release hoisting chain (1) from crane (2) and firmly fasten to 
chain bracket (3). 

WARNING! 
Risk of injury and damage to property due to 
loose hoisting chain and cable! 
Loose hoisting chain or cable can be drawn into 
the suction inlet of the pump. This can result in 
considerable personal injury and property 
damage. 

Always fasten cable to cable bracket (4). 
- After installation and maintenance work, 

always fasten hoisting chain to chain bracket 
(3). 

Personnel: Qualified personnel 

Protective equipment: Protective clothing 

Safety gloves 

Protective helmet 

Safety boots 

If a pulley or chain hoist is used for pump installation, 
perform the steps according to chapter 'installing 
pump in sump ". 

1. j, Ensure that there is no potentially explosive atmosphere. 

2. Complete foundation. 

3._, Wait until foundation has hardened (if cast -in sleeves are 
used). 

4. , Install suction and pressure lines. 
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 -ffidrostil 

Fig. 29 

Installation and initial commissioning 
Initial set -up > Connecting to energy supply 

5. Connect pump to energy supply Chapter 6.3.3 Connecting 
to energy supply" on page 53. 

Remove all construction waste from pump basin. 

7 Mount pump to foundation. 

Ensure that suction and pressure lines are equipped with all 
seals. 

9. Mount suction line (1) and pressure line (2) to pump flange 
and tighten screws evenly. 

NOTICE! 
Property damage due to pipeline pressure! 
Pipeline pressure can cause considerable 
damage to property. 

Never expose pump casing to pipeline pres- 
sure. 
When connecting the pipelines, always 
tighten screws evenly and ensure a solid fit. 
Ensure that flanges are parallel. 
Ensure that base plate or suction bend are 
fastened to the foundation. 

6.3.3 Connecting to energy supply 
Personnel: Qualified Electrician 

Protective equipment: Protective clothing 

Protective helmet 

Safety boots 

WARNING! 
Risk of injury and property damage due to 
improper connection to power supply! 
Improper connection to the power supply can result in 
severe injuries and considerable property damage. 

- Any work on electrical system must be performed 
by authorized electricians. 
Make sure that cable ends never get in contact 
with water during connection to power supply. This 
could cause a short circuit. 
Never open motor to connect power supply. 
Opening the motor can damage the hermetic seal 
applied in the factory. 

Connection table 
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Installation and initial commissioning 
Initial set -up > Connecting to energy supply 

Motor type 

up to 4 kW, direct start 

via 4 kW star delta start 

Dahlander pole changing Y/ 
YY for two speeds, direct 
start 

Pole- changing motor, all 
speeds with direct start 

Pole changing motor, low 
speed: Direct start, high 
speed: Star delta start 

Pole changing motor, low 
and high speed with star 
delta start 

-pin*/ 
Each cable set has three or six power current leads per rotational 
speed, a ground conductor and additional conductors for overtem- 
perature protection and leakage monitoring. 

The power current leads of the motor are marked according to the 
following table: 

Number of Number of Speed Winding 
revolu- 
tions 

conduc- 
tors 

connection 

1 3 + C + E Y 

1 6 + C + E A 

2 6+ C+ E N Y 

H YY 

2 6+ C+ E N Y 

H Y 

2 9+ C+ E N Y 1) 

H A 

2 12 + C+ E N A 

H A 

Designation at 
cable end, 
according to 
standard DIN VDE 
0530 

U1 V1 W1 

U1 V1 W1 W2 U2 
V2 

1U 1V 1W 

1U1V1W2U2V 
2W 

1 U 1 1 V 1 1 W 1 

2U1 2V1 2W1 

lui 1 V 1 1 W 1 

2U1 2V1 2W1 2U2 
2V2 2W2 

1 U 1 1 V1 1 W 1 1U2 
1V2 1W2 

2U1 2V1 2W1 2U2 
2V2 2W2 

The following abbreviations are used in the table: 

Designa- Abbreviation Explanation 
tion 

Number of E Earthing (yellow -green) 
conductors 

C Control conductor 

Speed N Low speed 

H High speed 

Winding Y/YY Direct start (Dahlander) 
connection 

A The starting current at this speed is 

lower than the starting current at high 
speed during star delta start 

1) Star delta start possible 
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Fig. 30 

1 

When establishing connection to 
power supply, observe the 
following: 

Electrical controls and junction 
boxes 

Lowest threshold value (tempera- 
ture controller) 

Highest threshold value (tempera- 
ture limiter) 

Temperature sensor 

Installation and initial commissioning 
Initial set -up > Connecting to energy supply 

Seal monitoring is located in a separate cable, which is 
led through the motor. 

1. Turn impeller by hand to ensure free rotation. 

2. I, Check motor cover (2) and cable inlet (1) for visible damage. 

3. Ensure that the cable is firmly clamped in the cable inlet (1). 

4. Perform electrical connections according to electrical 
diagram Chapter 11 Appendix" on page 103. 

5. Ensure that PTC thermistor is connected in such a way that 
motor is deenergized without delay in case of overheating 

Information label on motors with PTC thermistor. 

Non -observance results in forfeiture of all 
warranty claims. 

6. , Check rotational direction Chapter 6.3.4 Check rotational 
direction " on page 56. 

7. Ensure that the options are installed correctly. Chapter 
6.3.5 Requirements on installation of options" on page 57. 

The electrical controls and junction boxes of the pump's power 
supply cable must be installed above the anticipated flood level. 
They should be adequately sealed and /or ventilated to prevent 
interior condensation. 

Connect control conductors 1 and 3 in such a way to allow auto- 
matic restart of motor after it has cooled down and circuit is 
closed again. An overheated motor can resume operation as 
soon as it is submerged again in cooling water. 

Connect control conductors 1 and 2 in such a way to prevent 
automatic restart of motor. In case of malfunction it must be 
determined why the temperature control circuit did not switch off 
first. The malfunction must be corrected before motor is started 
up again. 

Motor is only deenergized by the temperature sensors if it gradu- 
ally overheats due to an electrical malfunction. This device does 
not provide protection against fast temperature increase caused 
by overload, such as a locked rotor. They are therefore no 
adequate substitute for the specified overcurrent circuit breakers 
(e.g. for pump stations with several pumps). 
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Installation and initial commissioning 
Initial set -up > Check rotational direction 

6.3.4 Check rotational direction 

IfrImstal 

Personnel: Qualified Electrician 

Protective equipment: Protective clothing 
Protective helmet 

Safety boots 

WARNING! 
Risk of injury and damage to property due to incor- 
rect rotational direction! 
Incorrect rotational direction can result in serious inju- 
ries or property damages. 

- In case of incorrect rotational direction, switch only 
the pump's cable conductors or speed with wrong 
rotational direction at the corresponding starting 
switch in the control panel. 
Never switch the primary feeders to the control 
panel. This reverses the rotational direction of all 
pumps at all speeds. 

1. ,. Suspend pump or place on its side on the ground. 

2. Allow pump to warm -up for one second. 

Fig. 31 

Fig. 32 

3. i Ensure that rotational direction of impeller (1) is counter 
clockwise as seen from suction end ( Fig. 31). The starting 
jerk must act counter clockwise as seen from the drive end of 
the motor (2) (Fig. 32). 

On pump units with several speeds, repeat points 2 to 3 for 
each speed. 

In case of incorrect rotational direction on 
systems with several speeds or pumps, switch 
speed with wrong rotational direction at the 
corresponding starting switch in the control 
panel. 
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* Ifr hasp/ Installation and initial commissioning 
Initial set -up > Requirements on installation of options 

0 

6.3.5 Requirements on installation of options 
It is recommended to install the following options: 

"Manual - Off - Automatic" switch 
Low voltage terminals for level switch 
Signal lamps "Pump on" and "Pump defective" 
Operating hours counter 3 Operating hours counter 
(optional)" on page 33 
Changeover switch for pump stations with several pumps 
Alarm system for high sump level with separate power supply. 
This ensures uninterrupted protection in case of main power 
supply failure. 
Moisture probe 3 Moisture probe (6) (optional)" on page 33 
Float switch % Float switch (5) (optional)" on page 33 
Bearing temperature probe 3 Bearing temperature probe in 
lower bearing (optional) (4); in upper bearing (optional) 
(2)" on page 33 

Level switch 

Level control 

When installing the options, observe the following: 

For the level switches (switching on and off), use control 
systems that are suitable for the liquid that is being delivered. 
Use float switches for the high level alarm, even if another type 
is used for the pump control. 
To prevent wrong alarm, arrange float switches for the alarm at 
reasonable distance. 

Set level switches "ON' and "OFF" in such a way to allow for 
sufficient sump volume in between. This prevents that the 
pump is switched on more than 10 times per hour. More starts 
can cause damage to the controls in the control panel. This 
also increases power consumption. The minimum sump 
volume is calculated with the following formula: 

Q,9XLP 
V= 

Z 
Fig. 33: Formula minimum sump volume 

V = Capacity or sump volume between switch -on and switch -off 
level (in cubic metres) 

Q p = Flow rate of a pump (litres per second) 
Z = Number of starts per hour (Z = max. 10) 
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Installation and initial commissioning 
Initial set -up > To be done prior to starting the pump 

0 

fidrosfal 

6.3.6 To be done prior to starting the pump 
Personnel: Instructed person (operator) 

Protective equipment: Protective clothing 
Protective helmet 

Safety boots J Ensure that all level controls are set correctly. The switch -off 
level must be high enough to prevent air from entering the 
pump part. J Ensure that all inlet and outlet valves on suction and pres- 
sure side are completely open. J Immerse pump sump. 

Calculate sump in such a way as to prevent pump from 
running dry under normal conditions Chapter 7.4 Required 
submersion depth" on page 63. J Ensure that there is no potentially explosive atmosphere. 

WARNING! 
Risk of injury and damage to property due to 
potentially explosive atmosphere! 
Use of devices in potentially explosive atmosphere that 
are not approved for Ex atmospheres can result in 
severe injuries, even death. 

- Operate pump only after exclusion of potentially 
explosive atmosphere. 

J Vent air between pump and check valve if necessary. 
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e -ffidipsw Installation and initial commissioning 
Initial set -up > Starting the pump 

Vent air between pump and check Personnel: Instructed person (operator) 
valve 

Fig. 34 

6.3.7 Starting the pump 

1. If a check valve is installed near the pump, air can collect 
between pump and check valve. To allow pump to prime, the 
air must be vented from the casing or pressure line 
(upstream of check valve) during initial commissioning. 

2. . Maintain flush water pressure via pressure regulator at 0,5 to 
1 bar (7 to 14 psi) above outlet pressure. 

3. , Flush pump for 60 seconds. The water is controlled by 
means of a solenoid valve and a timer, and drained via flush 
water connections (1). 

b The flush water rate fluctuates depending on pump size 
and application. Usually flow rates of 6 -8 litre per minute 
are adequate. 

If pump is operating with positive suction head (pump 
above suction level), it can be evacuated via jet or 
vacuum pump. Vertically installed HIDROSTAL solids 
handling pumps are self -priming when the impeller tip 
is submerged into the liquid to be pumped and an 
automatic vent valve is connected to the pump casing 
or the pressure line (between pump and check valve). 

Personnel: Qualified Electrician 

Protective equipment: Protective clothing 

Protective helmet 

Safety boots 

1 . Ensure that no persons are in the danger zone. 

?,__, Switch on pump in manual mode. 

Measure power input separately in each phase. 

4. 1, Write down measured values and compare to information on 
type plate. 

If power input is more than 5% higher, shut down 
pump, determine cause and correct malfunction . 

5. i Switch pump to automatic mode. 

6. I, Allow basin to be emptied several times. 

7. 1, Ensure that level switch is set correctly and functions prop- 
erly. 
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Installation and initial commissioning 
Initial set -up > Starting the pump 

Ifrinistet e 
8. . Ensure that alarm system and changeover switch (if installed 

in control panel) function correctly. 

9. , Record date and operating hours to determine the actual 
operating hours for maintenance. 
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7 Operation 
Improper operation 

7.1 Switching on 

7.2 Switching off 

7.3 Standard operation 

Operation 
Standard operation 

WARNING! 
Danger of injury from improper operation! 
Improper operation can result in serious injury and 
significant damage to property. 

Carry out all operating steps in accordance with 
the specifications and instructions in this manual. 

- Before starting work, ensure that 
- all covers and safety devices are installed and 

functioning properly. 
- no persons are in the danger zone. 
Never disable or bypass safety devices during 
operation. 

Personnel: Instructed person (operator) 

Protective equipment: Protective clothing 

Safety boots 

J Ensure that all inlet and outlet valves on suction and pres- 
sure side are completely open. 

Ensure that there is no potentially explosive atmosphere. J Ensure that no persons are in the danger zone. 

Place main switch of system in On" position. 

J Place main switch of system in Off' position. 

Automatic mode" is the pump's standard operating mode. 
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Operation 
Standard operation 

1ftrDstII 

NOTICE! 
Property damage and loss of suction due to 
improper operation! 
Improper operation of device can result in property 
damage and loss of suction. 

- Never operate pump with positive suction head 
(pump above suction point). This prevents that air 
or gas is entrained in the liquid. 

- Avoid vortex formation. 
Keep medium from drying out. 
Never operate pump with closed or clogged 
suction and pressure line. 

- Do not operate pump in continuous operation in 
duty points that are outside the outlet pressure - 
flow rate curve: High outlet pressure at low flow 
rate or low outlet pressure at high flow rate. 

The duties and responsibilities of the operator are restricted to the 
following activities during operation: 

Flushing of pump in case of high concentrations of dirt or 
sludge 
Draining of pump when shut down for more than 14 days 
Reaction to malfunctions Chapter 9 Malfunc- 
tions" on page 94 
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 fidarrimi 

Flushing of pump 

Fig. 35 

Draining of pump 

Operation 
Required submersion depth > Submersible motors (cooling method "N ") 

Personnel: Instructed person (operator) 

Protective equipment: Protective clothing 

Safety boots 

In special cases, e.g. high concentrations of dirt or sludge, accu- 
mulated solids (between impeller and mechanical seal on pump 
side) can be periodically flushed away. 

1. Maintain flush water pressure via pressure regulator at 0,5 to 
1 bar (7 to 14 psi) above outlet pressure. 

2. Flush pump for 60 seconds. The water is controlled by 
means of a solenoid valve and a timer, and drained via the 
flush water connection (1). 

The flush water rate fluctuates depending on pump size and 
application. Usually flow rates of 6 -8 litre per minute are 
adequate. 

The frequency of flushing must be determined 
individually for each system. 

When shut down for more than 14 days, drain pump 
completely. This prevents movable parts from being stuck due 
to corrosion. 
Turn pump every 14 days (by hand or by switching impulse) to 
lubricate mechanical seal. 

7.4 Required submersion depth 
7.4.1 Submersible motors (cooling method "N ") 

Submersible motors perform at their maximum level when staying 
submerged in liquid. 

However, on submersible motors it is permitted to install the 
switch -off level below the upper edge of the motor. 

Dry run times The possible dry run time of a pump depends on ambient tempera- 
ture and liquid temperature, hydraulic load of motor and duty point 
on pump curve. 
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Operation 
Required submersion depth > Immersible electric motors (cooling method "E "... 

IA/nuts% 

The following times are maximum operating times for a fully loaded 
motor, which is first fully submerged in a liquid of 15 °C and then 
suddenly operates in 40 °C air: 

Size of motor Dry run time 

B, Y, 002, 003 5 minutes 

Z, X, 004, 006, 007 7 minutes 

4/W, 5N, 6 /U, 7/T, 014, 020, 9 minutes 
030, 090, 130 

300 /S 15 minutes 

If motor operates in air for a longer time, it is shut down by the 
overtemperature fuse circuit and suffers no damage. The sump 
must have sufficient volume to hold the inflowing liquid until motor 
has cooled down and can be restarted. 

Cool -down periods Approximate cool down periods for the various motor sizes at 
maximum liquid temperature of 15 °C: 

Size of motor Cool down period to restart 

B, Y, 002, 003 3 minutes 

Z, X, 004, 006, 007 4 minutes 

4 /W, 014, 020 5 minutes 

5 /V, 030 8 minutes 

6 /U, 090, 130 11 minutes 

7/T 15 minutes 

300 /S 20 minutes 

If sump construction requires that motor runs for an 
extended period while not fully submerged, use immer- 
sible electric motors with independent 
cooling q> Chapter 7.4.2 Immersible electric motors 
(cooling method "E ", "K ", "F")" on page 64. 

7.4.2 Immersible electric motors (cooling method "E ", "K ", "F ") 
Dry run times Immersible electric motors can operate continuously in fully 

submerged condition or in completely dry environment. 

Cool -down periods For cooling purposes, the motors must not be continuously 
immersed. 

To start the pump, the "ON" level must be at least as high as the 
impeller tip. 
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 -Pineal 

7.5 Special conditions 
Operation around the freezing point 

Pump operation in food sector 

7.6 Emergency shutdown 

Operation 
Emergency shutdown 

WARNING! 
Risk of injury and damage to property due to ice 
formation and bursting construction! 
Ice formation and bursting construction when operating 
pump around the freezing point can result in severe 
injuries. 

- When operating pump around the freezing point, 
drain all hollow spaces filled with medium by 
opening the according plugs. 

WARNING! 
Hazard due to deposition of harmful substances 
and bacteria! 
Lack of hygiene can cause diseases and infections. 

- Drain and clean pump on a regular basis. Intervals 
of cleaning work qt. separate operating instructions 
for food system . 

In a danger situation, it is vital to stop components moving as 
quickly as possible and to switch off the power supply. 

Emergency shutdown Proceed as follows in an emergency: 

1. Immediately use the emergency stop device to trigger an 
emergency stop. 

2 Rescue people from the danger zone. 

Initiate first aid measures. J Notify a doctor and the fire brigade. 

Notify those responsible at the place of use. 

Switch off the main switch and secure to prevent a restart. 

L.), Keep access routes clear for emergency service vehicles. 

After rescue measures have been J If warranted by the gravity of the emergency, notify the 
taken responsible authorities. 

S Delegate specialist personnel to rectify the fault. 
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Operation 
Emergency shutdown 

IfrImfa/ 

WARNING! 
Danger to life from an unauthorised restart! 
In the event of an unauthorised restart of the power 
supply, there is a danger of serious injuries or death 
for persons in the danger zone. 

- Before a restart, ensure that there are no persons 
still in the danger zone. 

Before the restart, check the system and ensure that all 
safety devices are installed and fully functional. 
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lkil, 
8 Maintenance 
8.1 Safety 
Electrical system 

IIISecuring to prevent restart 

Improperly executed maintenance 
work 

Maintenance 
Safety 

DANGER! 
Danger to life from electric power! 
Contact with live parts may prove fatal. When switched 
on, electric components may be subject to uncon- 
trolled movements and may cause grave injury. 

- Switch off the power supply before starting work 
and make sure that it cannot be switched on again. 

WARNING! 
Danger to life from an unauthorised restart! 
In the event of an unauthorised restart of the power 
supply during maintenance, there is a danger of 
serious injuries or death for persons in the danger 
zone. 

- Switch off all power supplies before starting work 
and make sure they cannot be switched on again. 

WARNING! 
Danger of injury from improperly executed mainte- 
nance work! 
Improper maintenance may result in serious injury and 
significant damage to property. 

- Ensure sufficient assembly space before starting 
work. 

- Pay attention to orderliness and cleanliness in the 
assembly location! Loosely stacked or scattered 
components and tools could cause accidents. 

- If components have been removed, pay attention 
to correct assembly, refit all fixing elements and 
comply with bolt tightening torques. 

- Before the restart, ensure that 
- all maintenance work has been carried out and 

completed in accordance with the specifica- 
tions and instructions in this manual. 

- no persons are in the danger zone. 
- all covers and safety devices are installed and 

functioning properly. 
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Maintenance 
Maintenance schedule 

-/Nnistal 

8.2 Maintenance schedule 

;Interval 

Weekly 

Monthly 

Initially after 
about 1000 oh 
(operating 
hours) 

Semi -annual 

Annually 

If needed 

The sections below describe the maintenance work required to 
ensure optimal and smooth operation of the system. 

If increased wear is found during regular checks, the required 
maintenance intervals should be shortened in accordance with the 
actual wear occurrences. Contact the manufacturer in the event of 
queries regarding maintenance work and intervals; see the service 
address on page 2. 

Maintenance work 

Check pump for damages 

Check function of level control, correct if necessary 
3 Chapter 6.3.5 Requirements on installation of 
options" on page 57 

Check oil level 3 Chapter 8.4.4 Check oil level" on page 85 

Check flow rate and outlet pressure according to flow rate - 
outlet pressure curve 3 Technical data sheets, readjust 
impeller clearance if necessary 3 Chapter 8.4.2 Check/read- 
just impeller clearance" on page 71 

Check electric motor and cable for damage 

Check overcurrent relay, fuses and time relay (if available) for 
accurate setting, correct if necessary 

Check insulation resistance of motor winding and cable 
3 Chapter 8.4.3 Check insulation resistance" on page 84 

Check mechanical seal on motor side in motor casing 

Check mechanical seals on pump side 

Check oil level 3 Chapter 8.4.4 Check oil level" on page 85 

Check oil quality 3 Chapter 8.4.5 Check oil 
quality" on page 87 

Check impeller clearance, readjust if necessary 3 Chapter 
8.4.2 Check/readjust impeller clearance" on page 71 

change oil 3 Chapter 8.4.6 Change oil" on page 89 

Revision work 

Personnel 

Instructed person (oper- 
ator) 

Instructed person (oper- 
ator) 

Qualified personnel 

Instructed person (oper- 
ator) 

Qualified Electrician 

Qualified Electrician 

Qualified Electrician 

Manufacturer (service 
centre) 

Manufacturer (service 
centre) 

Qualified personnel 

Qualified personnel 

Qualified personnel 

Qualified personnel 

Manufacturer (service 
centre) 
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 lfiurDsIHI Maintenance 
Service connections and inspection openings 

8.3 Service connections and inspection openings 
1 Connection at pressure flange 
2 Connection as drain opening for horizontally installed pumps 

with vertical outlet 
3 Position of additional connections for horizontally installed 

pumps with horizontal outlet 
4 Inspection opening on casing for checking hydraulics (starting 

at hydraulic size E05Q/E125) 

The service connections (1), (2) and (3) are for transport of the 
pump. 

The inspection opening (4) is used to check the hydraulic system 
during repair work. 

Inspection openings are only to be opened at complete standstill 
and with power supply switched off and protected against restart. 

The inspection openings can only be opened with tools. After 
completion of work and before restart, the inspection openings 
must be closed and all fasteners properly mounted again. 

V Refer to the following table for the size of connection 
thread for connections (1) and (2). 

Fig. 36 

Hydraulic type designation Size of connection thread Diameter 

Connection (1) Connection (2) 

BO2Q G '/z" - 

B050 G W G '/<" 

BOBQ/B065 G '/2" 30 

COCQ 

C080/CO3Q G '/2" G '/<" 

DODQ 

D03Q/D04Q/D080/D100 G W G'/<" 35 

DO3R/DE3R/D04R/DE4R G '/2" G '/<" 40 

D03H/DE3H/D03M/DE3M/D04M/DE4M G '/<" 40 

DO3U/DE3U/DO4U/DE4U G W G '/4" 40 

DO6M - G '/2" 40 

D06U/E03Q/E080 G '/z" G '/z' 35 

EOEQ - 

DE5Q/E05Q/E125/E08Q/E06U/E08U/E200 G '/z" G 'h" 50 
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Maintenance 
Maintenance work > Visual condition check 

Ifrinufffi 

Hydraulic type designation Size of connection thread Diameter 

Connection (1) Connection (2) 

E06M/E08M - G 1/4' 40 

FO6Q/F150 G I/O G 1/4" 60 

H 125/H08Q/H200 G I/O G W 35 

L 12Q/L300/L20Q/L500 G 1" G '/z" 60 

M16Q/M400 G 1" G W 60 

M28Q/M700 G 2" G W 60 

8.4 Maintenance work 

Preparations 

8.4.1 Visual condition check 

WARNING! 
Risk of injury and property damage due to improp- 
erly performed preparatory work! 
Improperly performed preparatory work can result in 
most severe injuries and property damage! 

When unfastening the power supply cable at the 
control panel, make sure that cable ends never get 
in contact with water. This could cause a short 
circuit. 
Place protective plastic tube on cable ends or wrap 
cable ends in a plastic sack and seal with tape. 
Never open motor. This can damage the hermetic 
seal applied in the factory. 

Personnel: Instructed person (operator) 

Protective equipment: Protective clothing 

Safety gloves 

Safety boots 

1. Turn off pump or system and protect against restart. 

2 If pump is submerged in sump, pull pump from sump with 
pulley or chain hoist. 

3. Hose down pump with water. 

4. y Check pump and motor for mechanical damages. 

5. I, Check motor cover and cable inlet for visual damages. 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

6. I, Ensure that cables are firmly clamped in the cable inlet. 

8.4.2 Check/readjust impeller clearance 
Personnel: Instructed person (operator) 

Protective equipment: Protective clothing 

Safety boots 

Special tool: Feeler gauge 

1. , Turn off pump or system and protect against restart. 

2. I, If pump is submerged in sump, pull pump from sump with 
pulley or chain hoist. 

3. , If necessary, hose down pump with water and lay on side 
(Fig. 37). 

Fig. 37 

8.4.2.1 Check impeller clearance "C" 
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Fig. 38 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

Fig. 39 

ifidnatal 

Impeller clearance "C" is clearance between impeller (1) and inlet 
cone (2). 

1. Measure clearance between impeller (2) and inlet cone with 
feeler gauge (1) after 0, '/<, '/z and '/4 impeller rotations. 

2. Compare measured values with value specified in the 
following table. 

Hydraulic size Impeller clearance "C" 

B 0,2 mm 

C, D 0,3 mm 

E 0,4 mm 

F 0,6 mm 

H 0,8 mm 

1,0 mm 

M 1,5 mm 

3. If the measured values do not match the specified values, 
readjust impeller clearance Chapter 8.4.2.1 Check 
impeller clearance "C "" on page 71. 

8.4.2.2 Readjust impeller clearance "C" 

8.4.2.2.1 Adjustable pump with three adjusting screws 

The impeller clearance is set via three adjusting screws (arrows) 
on the casing. 

1. r Perform chapter "Check impeller clearance "S "" q> Chapter 
8.4.2.3 Check impeller clearance "S "" on page 82. 

Fig. 40 

72 Submersible and immersible screw -centrifugal pumps 09.04.2010 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 347 of 564



 Iftinis 

Fig. 41 

Fig. 42 

Fig. 43 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

Loosen locknut (1) counter clockwise and turn back. 

Pump types L500 and M700 have two locking 
screws beside the adjusting sleeves. Loosen 
them before setting the clearance, then tighten 
them again. 

3 Slowly and evenly tighten all three adjusting sleeves (3) 
clockwise by means of hexagon nut (2), until inlet cone is 

blocked by pump shaft. Ensure that the same amount of rota- 
tions are performed on each adjusting sleeve, allowing inlet 
cone to remain concentric to the impeller. 

The clearance between impeller and inlet cone is cancelled. 

4. Turn back all three adjusting sleeves (3) evenly via hexagon 
nut (2) counter clockwise (e.g. by 1/3 rotation). 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

.a // 
G 

Fig. 44 

Fig. 45 

In case of non -uniform clearance 

In case of uniform clearance 

Fig. 46 

filmsfffi 

5. 0, Hold locknut (2) with spanner and tighten hexagon nuts (1) 
clockwise. 

The inlet cone is pulled back from the impeller by the 
required clearance and the adjusting sleeves (3) are firmly 
clamped again. 

6. Check clearance between impeller (2) and inlet cone with 
feeler gauge (1) after 0, ' /<, 'h and 3/4 impeller rotations 
Table from chapter 8.4.2.1 Check impeller clearance "C" on 
page 71. 

In case impeller clearance is irregular or too large, 
have wear parts of pump checked for wear by a 
service centre. 

If the impeller clearance is uniform and deviates from value in 
table, proceed as follows: 

1. Loosen locknut (1) counter clockwise and turn back. 
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Fig. 47 

Fig. 48 

Fig. 49 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

2. , Tighten all three adjusting sleeves (3) via hexagon nut (2) 
with the same number of clockwise rotations (in case of 
excessive clearance), or counter clockwise (in case of insuffi- 
cient clearance). 

3. j, Check clearance between impeller (2) and inlet cone with 
feeler gauge (1) after 0, '/,, % and 3/, impeller rotations 
Table from chapter 8.4.2.1 Check impeller clearance "C" on 
page 71. 

4. 1, Repeat steps 2 to 3 until clearance between impeller and 
inlet cone is correctly set. 

5. , Hold locknut (2) with spanner and tighten hexagon nuts (1) 
clockwise. 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

8.4.2.2.2 Adjustable pump with two adjusting screws 

The impeller clearance is set via two adjusting screws on the 
casing. 

1. Perform chapter "Check impeller clearance "S "" Chapter 
8.4.2.3 Check impeller clearance "S "" on page 82. 

2. Loosen locknut (1) and turn back. 

3. .0 Turn back adjusting screw (2) by several mm. 

Ifrkinsfol_ 

Fig. 50 

Fig. 51 

Fig. 52 

4. Slowly insert adjusting screw (3) until inlet cone is blocked by 
pump shaft. The clearance between impeller and inlet cone is 
cancelled. 

The cast -in arrow beside the adjusting screw 
indicates the direction in which the inlet cone is 
moved when the corresponding screw is 
inserted. 

5. , Turn back adjusting screw (3), e.g. by a quarter rotation. 
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Fig. 53 

Fig. 54 

Fig. 55 

In case of non -uniform clearance 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

6. I, Tighten adjusting screw (2) with small torque. The inlet cone 
is pulled back from the impeller by the required clearance 
and the adjusting sleeve firmly clamped. 

7. jo Tighten locknut (1) again. 

8. , Check clearance between impeller (2) and inlet cone with 
feeler gauge (1) after 0, '/., 1/2 and' /. impeller rotations q> 

Table from chapter 8.4.2.1 Check impeller clearance "C" on 
page 71. 

In case impeller clearance is irregular or too large, 
have wear parts of pump checked for wear by a 
service centre. 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

In case of uniform clearance 

Fig. 56 

Fig. 57 

Fig. 58 

Ifidnisimi 

If the impeller clearance is uniform and deviates from value in 
table, proceed as follows: 

1. . Loosen locknut (1) and turn back. 

2. , Tighten adjusting screw (3) clockwise (in case of excessive 
clearance) or turn back adjusting screw (2) counter clockwise 
(in case of insufficient clearance). 

3. j Check clearance between impeller (2) and inlet cone with 
feeler gauge (1) after 0, l /+, '/s and 3/a impeller rotations 
Table from chapter 8.4.2.1 Check impeller clearance "C" on 
page 71. 

4. j Repeat steps 2 to 3 until clearance between impeller and 
inlet cone is correctly set. 
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Fig. 59 

8.4.2.2.3 Non -adjustable pump 

Fig. 61 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

5. , Tighten locknut (1) again. 
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Fig. 60 

On non -adjustable pumps, the impeller clearance is adjusted via 
adjustment spacers D (1). 

1. , Loosen and remove all hexagon nuts (1) on casing. 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

Fig. 62 

Fig. 63 

Fig. 64 

Fig. 65 

fidnrsOk e 
2. I, Remove all washers (2). 

3. Lift drive unit of pump (1) with lifting gear. 

4. Remove all adjustment spacers (1). 

5. j, Lower drive unit of pump (1) again with lifting gear. 

6. , Perform chapter "Check impeller clearance "S "" Chapter 
8.4.2.3 Check impeller clearance "S "" on page 82. 

7. , Measure gap D between drive unit and pump casing at 
several points in the circumference and use to calculate 
mean value. 

8. , Add about 0,5 -1,0 mm to measured value. The result is the 
required thickness of the adjusting spacer to obtain clearance 
"C" ' Table from chapter 8.4.2.1 Check impeller clearance 
"C" on page 71 . 
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Fig. 66 

Fig. 67 

Fig. 68 

Fig. 69 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

9. Lift drive unit of pump (1) again with lifting gear. 

10.E Insert adjusting spacers (2) with calculated thickness at each 
fastening. 

11.* Lower drive unit of pump (1) again with lifting gear. 

12.* Put all washers (2) in place again. 

13. Position all hexagon nuts (1). 
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Maintenance 
Maintenance work > Check/readjust impeller clearance 

Fig. 70 

14. > Tighten all hexagon nuts (1). 

8.4.2.3 Check impeller clearance "S" 

fidnistal, 

On hydraulic type BOBQ /B065, the impeller 
clearance is adjusted via a spacer ring that is 
located on the fastenings between pump and 
suction cover. 

,`. 

. 

% \ "); 

f iT, 
. \ . 

%%4)N., 

i/ 
Fig. 71 

Impeller clearance "S" is clearance between impeller tip (1) and 
wear ring (2). 

Check clearance between impeller tip (1) and wear ring (2) 
with a feeler gauge. The clearance must be about 1 to 2 mm. 

Contact Service Centre if clearance is too small 
or impeller tip touches wear ring q> Chapter 1.6 
Customer Service" on page 9. 
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Ifl&L 
8.4.2.4 Check impeller clearance "B" 

Maintenance 
Maintenance work > Check/readjust impeller clearance 

Fig. 72 

Impeller clearance "B" is clearance between impeller (1) and rear 
cone (2) or seal. 

Clearance "B" must be kept as small as possible to hinder fibres or 
solids from entering the seal space. Due to abrasive media, the 
clearance can increase over time. 

1. Perform steps 1 to 3 q> Chapter 8.4.2.2.3 Non- adjustable 
pump" on page 79. 

2. Measure clearance "B" (Fig. 72) between impeller and rear 
cone or seal via feeler gauge at several points in the circum- 
ference. 

3. Compare the smallest measured value with the value listed in 
the following table: 

Hydraulic size 

B, C, D, E 

F, H 

I,L,M 

Impeller clearance "B" 

0,2 -0,5 mm 

0,3 -0,8 mm 

0,5-1,5 mm 

Contact Service Centre in case of excessive or 
insufficient clearance % Chapter 1.6 Customer 
Service" on page 9. 
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Maintenance 
Maintenance work > Check insulation resistance 

8.4.3 Check insulation resistance 
Personnel: 

Protective equipment: 

Resistance in ohm 

>_ 2 000 000 

>_1 000 000 

500 000 -1 000 000 

20 000 -500 000 

10 000 -20 000 

<- 10 000 

0 

Resistance in 
mega ohm 

2 

1 

0,5 -1,0 

0,02 -0,5 

0,01 -0,02 

0 -0,01 

0 

Ifillms /Hi 

Qualified Electrician 

Protective clothing 

Safety boots 

Check insulation resistance of motor windings and cable with a 
high -voltage ohmmeter. 

i 
NOTICE! 
Damage to property due to excessive voltage! 
Voltages above 2,5 volt destroy motors with built -in 
PTC thermistor. 

- Never perform tests with a high -voltage ohmmeter 
on motors with built -in triple PTC thermistor. 

Attach cable at starter switch of motor. 

2. , Measure resistance of winding conductors among them- 
selves. 

Check earth resistance of each conductor. 

4.b. Compare the measured resistance values with the values in 
the following insulation table. 

Assessment of motor condition and cables 

New motor 

Used motor, which can be reinstalled in pit 

Motor in pit. The ohm values apply to the cable and motor. Motor 
is in good condition. 

Motor, which possibly was damaged by lightening or conductor 
damages. Do not pull out pump. 

Motor with wet or damaged cable or windings. Motor will not fail 
due to this reason alone, but will not continue operation for long. 

Defective motor, or motor with completely destroyed cable insu- 
lation. Motor must be replaced. 

- Motor will not remain operational for long 

- Motor is defective 

Each reading below 1,0 mega ohm can be an 
indication for cable or winding damage. If a 
defect is suspected, have pump repaired by a 
service centre. 
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8.4.4 Check oil level 

Maintenance 
Maintenance work > Check oil level 

Personnel: Qualified personnel 

Protective equipment: Protective clothing 

Safety boots 

1. * Let pump run several minutes to evenly distribute contamina- 
tions in the oil. 

2._D, Turn off pump or system and protect against restart. 

3. . If pump is submerged in sump, pull pump from sump with 
pulley or chain hoist. 

4. . Hose down pump with water. 

8.4.4.1 Cooling method "N", "K" and "F" 

1. , Place the pump vertically. 

2. * Loosen screw plug (1) of oil drain opening and remove. 

Fig. 73 

Fig. 74 

3. Check level. Level must reach to bottom edge (1) of oil drain 
opening (3). If level (2) is only slightly lower, add new oil via 
opening (3) and check again after 200 -500 hours. 

A significantly lower level could be caused by a 
leak in the pump -side seal, which must be 
replaced by the Service Centre. 

4. 
. 

Close oil drain opening (3) with screw plug. 

5. ,. Tighten screw plug (1). 
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Maintenance 
Maintenance work > Check oil level 

8.4.4.2 Cooling method "E" 

Fig. 75 

Fig. 76 

1fith77 j 

1. 1, Place the pump vertically. 

2. Loosen screw plug (1) of oil filler opening and remove. 

3. Check level. Level must reach to bottom edge (1) of oil drain 
opening (3). 

If level (2) is only slightly lower, add new oil via opening (3) 
and check again after 200 -500 hours 

A significantly lower level could be caused by a 
leak in the pump -side seal, which must be 
replaced by the Service Centre. 
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Fig. 77 

Fig. 78 

8.4.5 Check oil quality 

Fig. 79 

Maintenance 
Maintenance work > Check oil quality 

4. . Close oil drain opening (1) with screw plug (2). 

5. , Tighten screw plug (1). 

Personnel: Qualified personnel 

Protective equipment: Protective clothing 

Safety boots 

1. Place pump horizontally. The oil drain opening must be on 
top. 

2. Loosen screw plug (1) and remove. 

3. , Insert pipette into oil drain opening and remove a small 
amount of oil. 

4. Place oil from pipette into a glass bowl. 

5. 1, Repeat steps 3 to 4 until an adequate amount is available for 
observation. 

6. 6. Assess oil quality as follows: 
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Maintenance 
Maintenance work > Check oil quality 

Clear oil 

Fig. 80 

fidm*/ e 

If oil is clear, add oil to level (Fig. 74/1). Close oil drain opening 
with screw plug with new, annealed copper seal (2). 

Clear oil with a small amount of Oil with a small amount of water has a milky appearance. 
water 

Drain oil, remove water from oil and refill or add new oil. Close 
oil drain opening with new annealed copper seal (Fig. 80/2). 

Too much water in oil If too much water enters the oil, the viscosity is much higher. The 
oil is as thick as motor oil, or even thicker. 

If oil contains too much water and smells like waste 
water, the pump -side seal must be repaired or 
replaced by the Service Centre. 
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e -ffidiurtal 

8.4.6 Change oil 

Maintenance 
Maintenance work > Change oil 

Personnel: Qualified personnel 

Protective equipment: Protective clothing 

Safety boots 

8.4.6.1 Cooling method "N ", "K" and "F" 

1. Loosen screw plug (1) of oil drain opening and remove. 

Fig. 81 

Fig. 82 

Replace oil only if it is heavily contaminated. Other- 
wise, just separate the water from the oil and reuse. 
On the characteristics of the required oil q, Chapter 3.4 
Operating materials" on page 22. 

2. Lift and turn pump (1) with lifting gear until oil drain opening 
(2) points downward. 

3. Completely drain oil chamber casing. 

Some larger motors are equipped with a second 
screw plug, positioned directly below the oil drain 
opening at the seal. By removing this screw plug 
it is possible to drain even the last oil residues. 
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Maintenance 
Maintenance work > Change oil 

Fig. 83 

Fig. 84 

Fig. 85 

fidnisimi 

4. , Place pump vertically onto the suction flange. 

5. j, Add dewatered or new oil via oil drain opening (2) until 
correct level (1) (bottom edge of oil drain opening) is 
reached. 

6. Close oil drain opening (1) with screw plug (2) with the 
annealed copper seal. 

7. j, Tighten screw plug (1). 
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 Ifrkwafm/ 

8.4.6.2 Cooling method "E" 

Fig. 86 

Fig. 87 

Fig. 88 

Maintenance 
Maintenance work > Change oil 

1. Loosen and remove screw plug of oil filler opening (1) and oil 
drain opening (2). 

2. , Lift and turn pump (3) with lifting gear and turn until oil drain 
openings (1) and (2) point downward. 

3. Completely drain oil chamber casing. 

4. Close oil drain opening (2) with screw plug with the annealed 
copper seal. 
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Maintenance 
Maintenance work > Change oil 

Fig. 89 

Fig. 90 

Ifrinisimi_ 

5. , Place pump vertically onto the suction flange. 

6. Add dewatered or new oil via oil drain opening (2) until 
correct level (1) (bottom edge of oil drain opening) is 
reached. 

7. Place the pump (2) vertically. 

8. 1, Add dewatered or new oil via oil drain opening (1) until 
correct level (3) (bottom edge of oil drain opening) is 
reached. 
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Fig. 91 

Fig. 92 

Maintenance 
Actions after maintenance has been completed 

9. 1, Close oil drain opening (1) with screw plug (2) with the 
annealed copper seal. 

10. Tighten screw plug (1). 

8.5 Actions after maintenance has been completed 
After completing the maintenance work and before switching on 
the system, carry out the following steps: 

1. Check that all previously loosened threaded connections are 
tight. 

2. Check that all previously removed protective devices and 
covers have been replaced properly. 

3. Check that all tools, materials and other equipment used 
have been removed from the work area. 

4. Clean the work area and remove any substances which may 
have escaped, such as liquids, processing material or similar. 

5. Ensure that all the system's safety devices are completely 
functional. 
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Malfunctions 
Safety 

9 Malfunctions 

9.1 Safety 
Electrical system 

Securing to prevent restart 

Behaviour in the event of faults 

fidnistili_ 

The following chapter describes possible causes for malfunctions 
and what needs to be done to correct them. 

If malfunctions occur more frequently, shorten maintenance inter- 
vals according to actual load. 

If malfunctions cannot be corrected by the following information, 
contact manufacturer or service partner, see service addresses in 
appendix. 

DANGER! 
Danger to life from electric power! 
Contact with live parts may prove fatal. When switched 
on, electric components may be subject to uncon- 
trolled movements and may cause grave injury. 

- Switch off the power supply before starting work 
and make sure that it cannot be switched on again. 

WARNING! 
Danger to life from an unauthorised restart! 
In the event of an unauthorised restart of the power 
supply while tracking down and rectifying a fault, there 
is a danger of serious injuries or death for persons in 
the danger zone. 

- Switch off all power supplies before starting work 
and make sure they cannot be switched on again. 

The following applies in principle: 

1. 
, 

Immediately initiate an emergency stop in the event of faults 
posing an immediate danger to people or property. 

2. . Ascertain the cause of the fault. 

3. , If fault rectification requires work in the danger zone, shut 
down the system and secure to prevent restarting. 

Immediately notify those responsible at the place of use 
about the fault. 

4. A, Depending on the nature of the fault, have it rectified by 
authorised specialised personnel or rectify it yourself. 
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iftilt 

9.2 Malfunction table 

Fault descrip- ( Cause 
Ition 

No delivery Pump not sufficiently 
submerged or not 
vented 

Speed too low 

Insufficient flow 
rate 

Air entering suction 
line 

Pressure line clogged / 
gate valve closed 

Air or gas in delivery 
medium 

Delivery head too high 
(exceeds calculation) 

Suction pipe insuffi- 
ciently submerged 

Impeller or suction line 
clogged 

Wrong rotational direc- 
tion 

Air or gas on back side 
of impeller 

Air entering suction 
line 

Malfunctions 
Malfunction table 

0 The fault table below provides information about who 

JL 
is authorised to rectify the fault. 

Remedy 

Check required submersion depth 
S. Chapter 7.4 Required submersion 
depth" on page 63 or vent pump 

Check speed, increase if necessary 

Check suction line 

Check pressure line /gate valve 

Check delivery medium for air or gas 

Check delivery head 

Check submersion depth of suction 
pipe 

Check pump and suction line for 
obstruction 

Check rotational direction, make 
correction if necessary Chapter 
6.3.4 Check rotational direction 
" on page 56 

Check delivery medium for air or gas 

Check suction line 

Personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified Electrician 

Instructed person 
(operator) 

Instructed person 
(operator) 
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Malfunctions 
Malfunction table 

Fault descrip- Cause 
tion 

Insufficient 
delivery pressure 

Air or gas in delivery 
medium 

Delivery head too high 
(exceeds calculation) 

Insufficient suction 
pressure for hot liquids 

Suction pipe insuffi- 
ciently submerged 

Solids concentration 
higher than assumed 

Impeller or suction line 
clogged 

Wrong rotational direc- 
tion 

Excessive impeller 
clearance 

Impeller damaged 

Voltage too low 

Speed too low 

1ft) In a *J_ 

Remedy 

Check delivery medium for air or gas 

Check delivery head 

Check suction pressure, increase if 
necessary 

Check submersion depth of suction 
pipe 

Check solids concentration 

Check pump and suction line for 
obstruction 

Check rotational direction, make 
correction if necessary 3 Chapter 
6.3.4 Check rotational direction 

on page 56 

Check impeller clearance 3 Chapter 
8.4.2 Check/readjust impeller clear- 
ance" on page 71 

Check impeller for damage, replace if 
necessary 

Check voltage 

Check speed, increase if necessary 

Personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified Electrician 

Instructed person 
(operator) 

Manufacturer 
(service centre) 

Qualified Electrician 

Instructed person 
(operator) 
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ifif_L 
Fault descrip- Cause 
tion 

Decrease in flow 
rate or loss of 
pressure after 
startup 

Vibrations 

Air or gas in delivery 
medium 

Suction pipe insuffi- 
ciently submerged 

Solids concentration 
higher than assumed 

Wrong rotational direc- 
tion 

Excessive impeller 
clearance 

Impeller damaged 

Voltage too low 

Impeller too small 

Air or gas on back side 
of impeller 

Air entering suction 
line 

Air or gas in delivery 
medium 

Suction head too high 

Suction pipe insuffi- 
ciently submerged 

Speed too high 

Remedy 

Check delivery medium for air or gas 

Check submersion depth of suction 
pipe 

Check solids concentration 

Check rotational direction, make 
correction if necessary 3 Chapter 
6.3.4 Check rotational direction 
" on page 56 

Check impeller clearance, readjust if 
necessary 3 Chapter 8.4.2 Check/ 
readjust impeller clear- 
ance" on page 71 

Check impeller for damage, replace if 
necessary 

Check voltage 

Check impeller, replace if necessary 

Check delivery medium for air or gas 

Check suction line 

Check delivery medium for air or gas 

Check suction head 

Check submersion depth of suction 
pipe 

Check speed, reduce if necessary 

Malfunctions 
Malfunction table 

Personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified Electrician 

Instructed person 
(operator) 

Manufacturer 
(service centre) 

Qualified Electrician 

Instructed person 
(operator) 
Manufacturer 
(service centre) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 
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Malfunctions 
Malfunction table 

Fault descrip- Cause 
tion 

Air entering suction 
line 

Pressure line clogged / 
gate valve closed 

Air or gas in delivery 
medium 

Delivery head too high 
(exceeds calculation) 

Suction head too high 

Insufficient suction 
pressure for hot liquids 

Suction pipe insuffi- 
ciently submerged 

Impeller or suction line 
clogged 

Impeller damaged 

Motor damaged 

Loose fastening 

Worn bearing 

Impeller out -of- balance 

Impeller touches 
suction cover 

Motor overloaded Speed too high 

Pressure line clogged / 
gate valve closed 

Solids concentration 
higher than assumed 

Specific gravity of 
delivery medium 
higher than assumed 

Motor damaged 

fillm*/ 

Remedy 

Check suction line 

Check pressure line /gate valve 

Check delivery medium for air or gas 

Check delivery head 

Check suction head 

Check suction pressure, increase if 
necessary 

Check submersion depth of suction 
pipe 

Check pump and suction line for 
obstruction 

Check impeller for damage, replace if 
necessary 

Check motor, repair if necessary 

Check fastening, make correction if 
necessary 

Check bearing for damage, replace if 
necessary 

Check impeller, replace if necessary 

Check impeller clearance, readjust if 
necessary Chapter 8.4.2 Check/ 
readjust impeller clear- 
ance" on page 71 

Check speed, reduce if necessary 

Check pressure line /gate valve 

Check solids concentration 

Check specific gravity of delivery 
medium 

Check motor, repair if necessary 

Personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Manufacturer 
(service centre) 

Qualified Electrician 
Manufacturer 
(service centre) 

Qualified personnel 

Qualified personnel 
Manufacturer 
(service centre) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified personnel 

Qualified Electrician 
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Fault descrip- Cause 
tion 

Voltage too low 

Loss of coolant 

Impeller touches 
suction cover 

Thick sludge and small 
impeller clearance 

Motor does not Main switch is off 
start 

Noise 

Thermal overcurrent 
trip has responded 

Motor damaged 

Voltage too low 

Switch -on level not 
reached; defective 
probe or switch 

Speed too high 

Air entering suction 
line 

Air or gas in delivery 
medium 

Suction head too high 

Insufficient suction 
pressure for hot liquids 

Suction pipe insuffi- 
ciently submerged 

Motor damaged 

Remedy 

Check voltage 

Check coolant level or oil level, add if 
necessary qt. Chapter 8.4.4 Check oil 
level" on page 85 

Check impeller clearance, readjust if 
necessary qt. Chapter 8.4.2 Check/ 
readjust impeller clear- 
ance" on page 71 

Increase impeller clearance qt. Chapter 
8.4.2 Check/readjust impeller clear- 
ance" on page 71 

Place main switch in On" position. 

Check overcurrent trip 

Check motor, repair if necessary 

Check voltage 

Check fluid level; check level switch 
for function, replace if necessary 

Check speed, reduce if necessary 

Check suction line 

Check delivery medium for air or gas 

Check suction head 

Check suction pressure, increase if 
necessary 

Check submersion depth of suction 
pipe 

Check motor, repair if necessary 

Malfunctions 
Malfunction table 

Personnel 

Manufacturer 
(service centre) 

Qualified Electrician 

Qualified personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified Electrician 

Qualified Electrician 
Manufacturer 
(service centre) 

Qualified Electrician 

Qualified personnel 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Instructed person 
(operator) 

Qualified personnel 

Instructed person 
(operator) 

Qualified Electrician 
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Malfunctions 
Startup after fault has been rectified 

Fault descrip- Cause 
tion 

Loose fastening 

Impeller touches 
suction cover 

Remedy 

Check fastening, make correction if 
necessary 

Check impeller clearance, readjust if 
necessary Chapter 8.4.2 Check/ 
readjust impeller clear- 
ance" on page 71 

-ffidrinfai 

Personnel 

Manufacturer 
(service centre) 

Qualified personnel 

Instructed person 
(operator) 

9.3 Startup after fault has been rectified 
After repair of malfunction, perform the following steps to restart: J Check if all protective devices and covers that were previ- 

ously removed are properly installed again. J Check all screw connections that were previously loosened 
for tightness. J Ensure that all tools, materials and other equipment used 
have been removed from working area. 

Clean device and remove any escaped substances, such as 
liquids, processing material or the like. J Ensure that all safety devices of the system function properly. 

Ensure that no persons are in the danger zone. 

Start according to the information in chapter "Operation ". 
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10 Disassembly 

10.1 Safety 
Electrical system 

Improper dismantling 

10.2 Dismantling 

Disassembly 
Dismantling 

Following the end of its useful life, the system must be dismantled 
and disposed of in accordance with the environmental regulations. 

DANGER! 
Danger to life from electric power! 
Contact with live parts may prove fatal. When switched 
on, electric components may be subject to uncon- 
trolled movements and may cause grave injury. 

- Before starting the dismantling, switch off the elec- 
tric power supply and disconnect completely. 

WARNING! 
Danger of injury due to improper dismantling! 
Stored residual energy, angular components, points 
and edges on or in the system or on the tools needed 
can cause injuries. 

Ensure sufficient space before starting work. 
Handle exposed, sharp -edged components with 
care. 
Pay attention to orderliness and cleanliness in the 
workplace! Loosely stacked or scattered compo- 
nents and tools could cause accidents. 

- Dismantle the components properly. Note that 
some components may have a high intrinsic 
weight. Use hoists if necessary. 
Secure components so that they cannot fall down 
or topple over. 

- Consult the manufacturer if in doubt. 

Before starting dismantling: 

Shut down the system and secure to prevent restarting. 
Physically disconnect the power supply from the system; 
discharge stored residual energy. 
Remove consumables, auxiliary materials and other 
processing materials and dispose of in accordance with the 
environmental regulations. 
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Disassembly 
Disposal 

10.3 Disposal 

fidrils*, 

Then clean assemblies and parts properly and dismantle in compli- 
ance with applicable local occupational safety and environmental 
protection regulations. 

If no return or disposal agreement has been made, send the 
dismantled components for recycling. 

Scrap metals. 
Send plastic elements for recycling. 
Sort and dispose of other components in accordance with their 
material composition. 

i NOTICE! 
Danger to the environment due to incorrect 
disposal! 
Incorrect disposal may pose risks to the environment. 

Electrical scrap, electronic components, lubricants 
and other auxiliary materials must be disposed of 
by authorised specialist companies. 

- If in doubt, obtain information about disposal in 
accordance with the environmental regulations 
from the local municipal authorities or specialised 
waste disposal companies. 
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11 Appendix 
Technical data sheets 
Technical drawings 
CE Declaration of Conformity 
Spare parts list 
Connection diagram 
Explanation of type code 
Transfer protocol 
List of applied standards 

Appendix 
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IfiErDitil 

A Hydraulics 33 

Accident 19 

Adjustable pump 72, 76 Impeller 15 

B Impeller clearance 71 

Bearing temperature probe 32 Inlet 33 

C Inspection at delivery 36 

Cable part 26 Intended use 13 

Cable protection 32 L 

Clearance adjustment 33 Level control 57 

Compression flange 26 Level switch 57 

Connections 33 Lifting eyes 37 

Contact 9 Limitation of liability 7 

Coolant inlet 31 Loads 36 

Coolant outlet 31 Lubricants 20 

Cool -down periods 64 M 

Cooling jacket of stator housing 29, 31 Maintenance schedule 68 

Copyright 9 Maintenance work 70 

Customer Service 9 Malfunction table 95 

D Moisture probe 32 

Discharge outlet 27 N 

Dismantling 101 Non -adjustable pump 79 

Disposal 102 O 

Dry run times 63, 64 Oil drain opening 28, 29, 30, 31 

E Oil filler opening 29 

Electrical current 15 Operating conditions 22 

Electric motor 26 Operating elements 34 

Electric motors Operating materials 22 

Cooling methods 27 Operational safety components 32 

EMERGENCY STOP 65 Outlet 33 

Energy supply Owner 10 

Connecting 53 P 

F Packaging 39 

Fire 19 Personnel 11 

First aid 19 Preservatives 20 

Float switch 32 Pressure line 46 

Flushing connection 28, 29, 30, 31 Protective equipment 14 

Flush water connections 59 Pump 

G Draining 63 

Guide rail 27 Flushing 63 

H R 

Hydraulic part 26 Rot. direction 56 
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S 

Safety 

Suction cone 

Suction flange 

33 

26 

General 10 Suction line 44 

Safety devices 17 Switching off 61 

Screw centrifugal impeller 33 Switching on 61 

Service 9 Symbols 

Service connections 69 in thismanual 6 

Set -up location T 

Requirements 43 Temperature limiter 32 

Signs 20 Transport 

Slide shoe 27 Crane 37 

Spare parts 8 Pallets 38 

Spiral casing 33 Type code 22 

Standard operation 61 U 

Stator housing 28, 30 Use 13 

Stator housing opening 28, 29, 30, 31 W 

Storage 40 Warranty terms 8 

Submersion depth 

Submersible motors 63 
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3.0 TYPE CODE EXPLANATION 

The type code is found on the first line of the pump name plate. 

Example: F10K -LLN2R 

hydraulic code 

HYDRAULIC CODE: 

F10K-LLN2R 
H12K-LLT10F 
I 1 0 K - SHN3RS 

TTI 

hydraulic size (F,H,I,L) 

discharge flange size (in inches) 

Impeller type (K) 

Impeller size 

Material: 

1 = Standard pump: All castings of grey cast iron (GG20), except impeller 
= nodular iron (GGG60) 

2 = Increased wear resistance: Materials as 1, except liner and wear 
ring or suction cover = Hi- chrome 

3 = Improved resistance to wear, impact and corrosion: Casing and 
suction casing same as 1, impeller = stainless steel, liner and wear - 
ring (or suction cover) = Hi- chrome 

4 = Improved wear and corrosion resistance: Same as 3, except impeller 
= Hi- chrome 

5 = Corrosion resistance: All wetted parts of stainless steels 

R = "Regulable" design: Impeller clearance adjustable by two external 
screws (absence of 'R' in code implies that impeller clearance is 
adjustable by shims). 

0 = Filling point 

F 

= Impeller cone size, if deviating from standard (see hydraulic size): 
F =50, H =75, I /L =100mm 

S = Special execution (always last digit of code) 
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3.1 SERVICE CONNECTIONS 

On volute casing (400; see fig. 1) 

The connection (424) is found on the discharge flange. Size of threaded connection see table 1. 

For horizontal mounted pumps with vertical discharge flange, connection (423) at lowest point of volute 
casing can be used as a drain hole. 

For horizontal mounted pumps with horizontal discharge flange, additional connections are possible to 
be drilled at points marked with "D" (see Fig. 1 and Table 1). 00 

405 

Type / Pos. 423 424 D mm 

F04K/F06K G 1/2" G 1/2" 50 

F1OK G 1/2" G 1/2" 35 

H05K/H08K G 1/2" G 1/2" 35 

H12K G1" G 1/2" 60 

106K/I10K G 1" G 1/2" 60 

116K G 1" G 1/2" 60 

L12K/L20K G 1" G 1/2" 60 

3.2 IMPELLER CLEARANCE ADJUSTMENT 

424 

400 

423 

Fig. 1 

For all hydraulic sizes F - M (except 
FO4K), an inspection hole is existing in 

the pump casing. By removing the 
inspection cover (405), visual control of 
the hydraulic parts inside of the pump 
casing is possible. 

WARNING! Before carried out any work on the pump, ensure that the power supply is isolated and 
locked off. See also corresponding references in the Section 2 of this instruction (Drive 

sgli)unit). 

O3.2.1 WEAR OF WEARING PARTS 
- Excessive impeller clearance "C" can cause a drop in hydraulic performance. 
- The impeller gap must be checked and readjusted whenever a significant decrease in pump performance 

is noticed, or at least once every year (until experience indicates how often this will be required). 
- If after readjustment of the impeller clearance the required hydraulic performance is not recovered, 

the degree of wear on the impeller and suction cover / liner must be checked. Replacing parts where 
appropriate 
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3.2.2 GENERAL NOTES TO ADJUSTMENT OF CLEARANCE "C" 

For the following explanations and descriptions under 3.2.3 / 3.2.4 / 3.2.5 see Fig. 2 + 3 + 4 + 5. 

Regulable pumps are adjusted by means of a movable liner (421), see Section 3.2.3. These pumps 
include the letter 'R' in the pump code (Section 3.0). 
Other pumps have a one -piece suction cover (402) and are adjusted by changing the thickness of the 
shims (411) between the drive unit and the volute casing (400). 
Less clearance "C" than the minimum as given in Table 2 can overload the motor and /or cause vibration 
due to a excessive friction. 
When pumping thick sludges or high viscosity material, it may be necessary to double the clearance 
"C" shown in Table 2. 

Measuring of clearance 'C': Measure existing clearance between impeller (401) and suction liner (421) 
or suction cover (402) with a feeler gauge (access through the suction - opening of pump) and compare 
with the prescribed value in accordance with Table 2. 

O ATTENTION: Measure impeller clearance 'C' along the whole impeller blade, followed by checks at 
0, 1/4, 1/2 and 3/4 turns of the impeller. 

3.2.3 IMPELLER CLEARANCE ADJUSTMENT FOR "REGULABLE" PUMPS 

Loosen and back off lock nuts 
(422a +b) and back off hexagon 
head screw (422b). Now slowly 
screw in regulator (hexagon 
head) screw (422a) just until 
clearance between the impeller 
(401) and liner (421) is 
eliminated (pump shaft cannot 
be turned). 

416 
AATTENTION: 

If the impeller tip touches on the 
422b 

wear ring (408) before clearance 
between impeller (401) and liner 426bß 
(421) is eliminated, see Section 
3.5. 

Now back off the regulator screw 
(422a) 1/2 turn and screw in 
hexagon head screw (422b). 
This pulls liner (421) away from 
impeller (401) to the required 
clearance, and also locks the 
liner (421) in place. Locking both 
screws (422a +b) by tightening 
the lock nuts again. Measuring 
impeller clearance in 
accordance with Section 3.2.2. 

Fig. 2 (View from suction side) 

If the existing clearance "C" deviates from value given in Table 2: A) With regular clearance, adjust with 
regulating screws (422a +b) until the desired clearance is reached. Or B) Wear exists (too large or uneven 
clearance, it is recommended to dismantle the pump and to check the wearing parts; see Section 3.3). 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 384 of 564



Yfrfrasital INSTRUCTION MANUAL 
K- HYDRAULIC 

Dat: 06.05.08 No: 04-BA 6687E/5a File: K HYD E NEU 

3.2.4 IMPELLER CLEARANCE ADJUSTMENT FOR "NON- REGULABLE" PUMPS 

1. Adjustment (final assembly): Place the hydraulic (already assembled) with the suction flange on 
a flat and hard underground. Lower the drive unit - impeller assembly into casing (400) using a 

suitable hoist. 
2. Wear adjustment: Loosen all fasteners (419) between drive unit and volute casing (400). Remove 

shims and Tower the drive unit - impeller assembly into casing using a suitable hoist. 

OATTENTION: Clearance between impeller (401) and suction liner (421) or suction cover (402) must 
be eliminated now. If the impeller tip touches before clearance is eliminated, see 
Section 3.5. 

Table 2 Studs (419) 

Pump 
size 

clearance 

"C" mm "B" mm 

F 0.6 0.2 - 1.8 

H 0.8 0.2 - 1.8 

I 1.0 0.2 - 2.5 

L 1.2 0.2 - 2.5 

M 1.5 0.2 - 2.5 

Seat plate /back caver (507) 

Shim washer (576) 

Back plate (511) 

Shims (411) 

Determining thickness of shims (411) (Fig.3): 

j%/i..\/: ; 

N 

Fig. 3 

Liner (421) 

Casing (400) 

Measure the existing gap 'D' between drive unit and casing (400) in several places and calculate the 
average value. Add approx. 0.5 - 1.0mm to this value. The result is the required thickness of the shims 
(411) required to obtain the clearance 'C' (Table 2). 

Raise drive unit and at every fastener (419) place shims (411) of the calculated thickness between drive 
unit and casing (400). Lower drive unit. Tighten fasteners (419). Measure impeller clearance in accordance 
with section 3.2.2. If the existing clearance "C" deviates from value given in Table 2: A) With regular 
clearance, loosen fastenings (419) again and change thickness of shims (411) until the desired clearance 
is reached. Use washers of uniform thickness, or U- shaped shims. These must be placed under each 
fastener (419). Thin shims may be a single piece of steel wire (diameter = calculated thickness), wrapped 
all the way around drive unit under the studs (419); ends can be bent outward around last studs (419) to 
avoid overlapping. Tightening all fasteners (419). Or B) Wear exists (too large or uneven clearance, it is 
recommended to dismantle the pump and to check the wearing parts; see Section 3.3). 
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3.2.5 CLEARANCE ADJUSTMENT IMPELLER - BACK CONE OR BACK COVER 

Clearance `B' between impeller (401) and back -plate (511) or back -cover (507) must be held in a maximally 
small way (Table 2) in order to complicate entry of fuzz or solid matters into the seal room. Because of 
abrasive medium the clearance with time can enlarge itself. With new assembly of impeller, clearance 'B' 
can get too small or too large (impeller could touch at back -cone / back -cover). Measuring of clearance `B' 
with mounted impeller (401) as follows: Clamping back -plate with self -grip wrenches at seal plate (507). 
Insert feeler gauge in gap between impeller and back -plate or back -cover at several places and note the 
measured values. Compare smallest measured value with table 2. If clearance is too small, remove existing 
shim (576). If the clearance is too big, add shims until correct clearance is reached. 

3.3 DISASSEMBLY OF HYDRAULIC PARTS 

3.3.1 DISASSEMBLY FOR INSPECTION 

Place pump with suction flange on a flat and hard surface. Loosen all hexagon head nuts (419). Drive 
unit -impeller assembly to be removed (lifted) from pump casing (400) using a suitable hoist. 
Areas to be examined for wear: Complete impeller surface (especially blade edges) and the conical 
machined surface of liner (421) or suction cover (402). Uniform wear on any of these surfaces can be 
compensated by re- shimming or adjusting according to Section 3.2. However, excessive or uneven 
wear will require replacement of worn parts (see also Section 3.2.1). 

3.3.2 REMOVAL OF IMPELLER 

Table 3 

FACTORY FITTED IMPELLER BOLTS 

SIZE HEXAGON 

SW 

TORQUE 

Nm 

M8 6 17.5 

M10 8 35.5 

M12 10 61.5 

M16 14 147.0 

M20 17 285.0 

M27 19 380.0 

M36 24 970.0 

M42 32 1100.0 

M56 41 1700.0 

Hold the impeller (401) from 
turning by hand, by a strap 
wrench, by locking pliers 
clamped to the impeller or a piece 
of wood. Loosen impeller bolt 
(415) with hexagonal key wrench 
(size see Table 3). To remove the 
impeller from the shaft taper 
gently hit the impeller with a soft 
mallet (from the drive side), use 
increasingly heavier strokes of 
the mallet as required. 
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3.3.3 REMOVAL OF SUCTION COVER FOR "NON- REGULABLE" PUMPS (Fig. 4) 

These pumps have a one -piece suction cover (402), which is bolted to the volute casing (400) by studs and 
nuts (417). Certain models may have a spacer ring (414) between mating surfaces of the suction cover and 
the volute casing. 

419 

424 

401 

400 

405 

409 

420 

406 

414 

Fig. 4: F04K - L2OK 

411 

423 

434 

415 

417 

402 

3.3.4 REMOVAL OF LINER, WEAR RING AND SUCTION CASING FOR "REGULABLE" PUMPS 
(Fig. 2 + 5) 

These pumps feature two large regulator screws (422a +b) which are visible on the suction side of the 
suction casing (416). 

If liner (421) needs to be replaced, it can be removed while the suction casing (416) remain attached to the 
piping. Removal of liner: Push out liner (421) towards motor side by loosening and back off screw and 
nut (422b) and screw in (422a) to maximum. Remove hexagon spigot bolts (plugs; 413a +b) Completely 
remove screws (422a +b) and blankings (plugs; 426a +b). To press out liner, screw in only regulation screws 
from (422a +b) into threaded holes of (426a +b) to maximum. Liner is now ready to pull out from motor side. 
Suction casing (416) can be removed by loosening and removing nuts (417). 

Replace wear ring (408) if damaged. To achieve this, heat the mating surfaces with a torch to 150 -200° C 

to destroy the special adhesive between these two parts. Then press out wear ring with press. 
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405 409 423 442 401 112 415 410 419 411 400 

View from X /:' 
Ansicht X 

420 422 426 413 416 421 408 430 406 417 414 424 

Fig. 5 

3.4 ASSEMBLY OF HYDRAULIC PARTS 

Use only cleaned and controlled parts. Testing threads for easy running. 
Ensure that all O -ring mating faces are free of damage, smooth, and of the correct form. 
O - rings to be checked for damage, replace if necessary. Grease O - Rings and seal faces of 
O - Rings before assembly. 
IMPORTANT: Use correct sectional drawings and corresponding parts lists for assembly. 
With Non -thread Locked fasteners; completely lubricate the thread with assembly paste and 
also the contact surface of nut or screw -head! 
If thread lock is recommended, to put adhesive all around and on the whole length of thread. 
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3.4.1 ASSEMBLY OF IMPELLER (Fig. 6) 

With new assembly of impeller (401) or impeller bolt (415), the length 'L' of the impeller bolt must be 
checked. To guarantee, by measuring of impeller and impeller bolt, that: 

1. length of thread engagement 'E' is minimum 
1.25 x thread diameter 
e.g. M16:E = 1.25 x 16mm = 20 mm 

2. end of thread 'G1' on impeller bolt is sufficient 

3. end of thread 'G2' in the shaft is sufficient (shorten 
impeller bolt if necessary, see point 1.). 

O ATTENTION: 
Oil shaft taper slightly with a cloth. NEVER use thick oil, 
mounting paste, other greases or anti -size compound! 
Place impeller onto shaft. Coat impeller bolt thread with 
mounting paste or anti -size compound. Tighten screw to the 
torque specified in table 3. 

NOTE: 
If torque wrench is not available, torque can be approximated 
with an extension pipe and weight. 

- 

L 

Fig. 6 

O ATTENTION: 
Clearance adjustment between impeller (401) and back cover (507) / back -cone (511) see section 3.2.5. 

3.4.2 ASSEMBLY OF SUCTION COVER FOR "NON REGULABLE" PUMPS (Fig. 4) 

Place spacer ring (414) over spigot of suction cover (402), then grease and install O -ring (406) into groove 
on suction cover. Install suction cover into lower side of volute casing with fastening set (417). Impeller 
clearance adjustment (see Section 3.2.4) by using shims (411) between casing (400) and drive unit. 

O ATTENTION: 
Since the upper and lower sides of the volute casing are machined identically in some models, it is 

potentially possible to assemble the pump in a wrong way. For the form of the volute casing see Fig. 1. 

3.4.3 ASSEMBLY OF LINER, WEAR RING AND SUCTION CASING FOR "REGULABLE" PUMPS 
(Fig. 5 + 7) 

If wear ring (408) was removed, cover wear ring with high- strength adhesive at the outside diameter. Tap 
wear ring into suction casing (416) with soft mallet until end face of suction casing is reached. 
To place O -Rings (406 + 430), into groove between suction casing (416) and liner (421). Set in liner (421) 
in suction cover (416), ribs of (421) must fit into recess of suction casing. 

O ATTENTION: 
There is only one correct orientation setting liner (421) into suction casing (416): Flat side of ribs on wear 
liner (421) must face the side of the regulation screws (422), see Fig. 7. 

Check the position of the grooves in liner (421) through holes of hexagon spigot bolts (413a +b) and screw 
in spigot bolts (413a +b). Be sure that pins fit into grooves of liner (421). Grease the threaded portion of 
regulator nuts (422a +b), and install into correct position of suction casing (416). Plug threaded holes with 
hexagon blankings (426a +b). 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 389 of 564



ifikfrosid INSTRUCTION MANUAL 
K-HYD RAU LIC 

Dat: 06.05.08 No: 04-BA 6687E/ 10a File: K HYD E NEU 

Grease and place O -ring (442) on suction 
casing (442). If existing, mount spacer ring 
(414) with additional O -ring (442) on suction 
casing (416) and install into downside of 
volute casing (400) with fastening set (417). 

Impeller clearance adjustment see Section 
3.2.3. 

OATTENTION: 
Since the upper and lower sides of the volute 
casing are machined identically in some 
models, it is potentially possible to 
assemble the volute casing in a wrong way. 
For the form of the volute casing see Fig. 1. 

3.5 FINAL ASSEMBLY 

If (411) is a spacer ring instead of shims, 
place it over spigot of drive unit. Insert O 
ring (209) into groove of back -cover (507) or 
back -plate (511) of drive unit. Now install 
drive unit -impeller assembly into volute 
casing (400) using a suitable hoist. 

ATTENTION: 
Impeller - clearance adjustment in 

accordance with section 3.2. 

422b- 

1f 26b- 

400 
Flat side 
of rib 

Fig. 7 (View fro suction side) 

When new hydraulic parts have been installed (volute casing, impeller, liner, suction casing or wear ring), 
or impeller clearance is reduced through changing of adjusting -shims (411), the following clearance check 
must be carried out: 

With correctly adjusted impeller - clearance 'C' (Table 2), clearance between impeller -tip and wear ring 
(408), liner (421) or suction cover (402) has to be at least the minimum of 1 mm (fig. 3). In case, that this 
clearance is too small, grind off the impeller tip, parallel to suction flange, until approx. 1 to 2 mm 
clearance is achieved. 

Finally tightening fasteners (419). 
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General 

As a standard we will mount the suction flange of the suction stand (635) and the pressure flange of the 
pump casing (400) in the same direction. If another mounting is required you must indicate the direction 
of mounting in your order. 
The permissible ground load has to be compared with the total weight of the pump. The concrete foundation 
must correspond to the guidelines of the strength of foundation and the resistance to pressure. 

O ATTENTION: 
Please consider the exact length of the foundation screws! Please refer to the detailed description below. 

HIDROSTAL AG recommends the use of chemical anchor srews which are secured with a 2 part Epoxy 
resin. 

1. Mounting of accessories and premounting of the pump to the suction stand 

The dimension sheet (97- M5502) shows which pump types need a support (670) between the suction 
stand (635) and the pump casing (400). The following description relates to mounting with the support. 
Pay attention to the correct position of the pump outlet to the suction stand. The pump can be mounted in 
any of the normal 90° positions (some pumps can be mounted at 45° positions). However the support 
(670) can only be mounted on the suction stand (635) in one position. Therefore great care must be taken 
to ensure that the support (670) is positioned correctly. The correct position can be achieved by aligning 
the outer mounting holes of the support (670) with the mounting holes of the suction stand (635). Attach 
the support (670) to the suction side of the pump casing (400) with the fastening set (671) using the ring 
of tapped holes provided. Insert O -ring (672) into the groove on the upper flange of the suction stand 
(670). Fasten suction flange of the pump to the suction stand with fastening set (673). 
There is now a resultant clearance between the machined 'Gauge' faces on the support (670) and the 
suction stand (635). See below for the description for the fitting of the wedge blocks (677, 678). 

2. Fastening the support to the ground 

See dimension sheet (97- M5502) and data sheet (99- TU6050) for the needed space for the suction stand 
and length of the foundation screws. The pump must be aligned and in the correct position! 

O ATTENTION: 
The suction stand has to be supported on all 4 edges. If necessary, differences of dimension could be 
compensated by 2 -part flow concrete epoxy resin (self leveling epoxy grout)! 

Mark and drill the holes for the foundation screws. Place the foundation screws. Pay attention to the 
correct length of the threaded rod. Allow the required length of time for the epoxy to harden! Now screw 
down the suction stand. 

O DIRECTION: 
Foundation screws have to be tightened with the prescribed torque! Check this torque during operation 
occasionally! 

3. Final mounting of the pump to the suction stand 

Screw down the delivered threaded rods and extension nuts (674) according data sheet (99- TU6050). 
Insert wedge blocks (677 +678) between the machined gauge surfaces at the threaded rods and tap them 
in lightly at all 4 positions with the same expenditure of energy. When the clearance is compensated on 
all 4 supporting surfaces, screw down the support to the suction stand with fastening set (674). 
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7)yD!IÓ, 
CH-8213 NEUNKIRCH 

SUCTION STAND BO-MOUNTING 
FUSSBOGEN BO-AUFSTELLUNG 

SUCTION- 
STAND 

F U S S B O G E N 

6BB- 

HYDRAULIC 

HYDRAULIK 

PUMP- 
SUPPORT 
RIPPER- 

6BS- 

WEIGHT 
GEWICHT 

(Bp-) 
-kg 

A Al B 0 d e e1 e2 f H h I L y X Y 

0100 l) C/O ---- 34 100 100 300 240 16 120 80 160 0 212 12 90 380 0 120 92 

100X100 C/O ---- 50 100 100 330 330 20 135 100 210 3 244 120 100 505 0 120 121 

100X150 C/O Option 52 100 150 330 330 20 135 100 210 3 320 168 100 505 0 168 149 

E150 1) E ---- 53 150 150 400 330 20 160 160 160 0 270 60 90 540 0 160 110 

150X150 E E125 135 150 150 440 460 25 185 160 320 3 311 160 100 660 0 160 148 

150X200 E E125 160 150 200 440 460 25 185 160 320 3 363 190 125 720 0 190 170 

200X250 E - 180 
200 250 545 550 25 230 160 370 3 423 202 150 850 0 230 190 

F F150. P20 

250X300 
F - 310 

250 300 680 660 42 275 200 420 3 503 260 150 1000 0 260 240 
H H200. 360 

300X400 
H - 530 

300 400 870 880 42 370 370 640 4 605 320 165 1315 0 320 281 
1 1250. 630 

400X500 
I - 1160 

400 500 1150 1200 50 470 470 885 4 770 370 225 1770 0 370 396 L L300 1380 

500X700 L - 2080 500 700 1450 1400 50 650 660 740 4 1000 100 250 2135 400 500 496 

500X1000 L - 1850 500 1000 1450 1000 50 650 660 740 4 1300 100 250 1735 700 650 646 

DNA -- 
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I 
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OBSOLETE TYPES 

1) AUSLAUFENDE TYPEN 

; 
% 

, ,,,,,,,,,, 
D 

2) OPTION: 
o, 

I` 
d 

0O 

Al ? DN200 = possible to be drilled 
PN16 accord. to 'DIN EN 1092' 

Al ? DN200 = Flanschañschluss PN16 
nach DIN EN 1092 möglich 

a, 

a' 

_ 

Ilib' 
-:? 

-; % 

4litt 
_G' ;; 

ÌÌ .Ì1 
// \v 

;, Al,A2 fDN150/PN16 DIN EN 1092 
=-DN200/PN10 DIN EN 1092 I 

Konstruktionsänderungen vorbehalten 
Subject to change without prior notice 
Modifications réservées sans L préavis 

IOrawn by Oat. Vis. : 25.01.01 pda I 
N 0: 9 3- M 5 5 0 2 0 Approved by/Gepr. Dat. Vis. : 27.09.04 db 
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ACCESSORY TO SUCTION STAND 
ZUBEHÖR FUSSBOGEN 

BO- MOUNTING 
BO -A UFSTELL UNG 

System 1 

Variante 1 

od 

System 2 
Variante 2 

od 

677 +678 view X 677 +678 
Ansicht X 

677 +678 677 +678 

part list / Stückliste 

400 casing Gehäuse 
635 suction stand Fussbogen 
636 inspection opening Inspektionsdeckel 
670 support Support (Abstützung) 
671 fastening set Befestigungssatz 
672 a -ring 0 -Ring 
673 fastening set Befestigungssatz 
674 fastening set Befestigungssatz 
675 o -ring 0 -Ring 
676 fastening set Befestigungssatz 
677 spacer -key Unterlegkeil 
678 spacer- key /shim Unterlegkeil/Unterlage 
679 plug Gewindestopfen 

Fi le: Drawn by /Bearb. Dat. Vis. : 03.06.99 pko 
Approved by /Gepr. Dat. Vis. : 08.11.04 db No: 99-TU6050a 
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<EYSTO\ E 
tgCO FLOW CONTROL 

Features 

Compact design. 
Self- aligning gland box. 
Both S.G. Iron and 316 S/S valves 
available. 
One piece integral cast body, chest 
and lugs. 
Integral cast in gate wedges 
minimize flow obstructions. 
High quality gate finish for optimum 
sealing. 
High flow rates with low pressure 
drops. 
Full bore design. 
Integral RTFE gate scraper. 
Gate guides to support gate. 
A range of seat options available. 
Complies with MSS SP -81 face to 
face dimensions. 
All valves are pressure tested to 
MSS SP -81 
Maintenance friendly. 

General Applications 

The Keystone K -Nife is designed for a 
wide range of applications such as: 

Pulp & paper 
Mining 
Effluent handling plants 
Chemical plants 
Food & beverage 
Fly ash handling plants 
Bulk conveying 
Corrosive environments 

A division of two Flow Control Pacific Ply Ltd 

A.C.N. 000922690 

Lugged style, uni -directional Knifegate valves. 

Technical Data 

Pressure Rating: 
1000 kPa (10 bar) @ Cold Working 
Pressure (Non- shock) 
Temperature Rating: 
150 °C RTFE seated 
150 °C Viton seated 
230 °C 316 S/S seated 
230 °C S.G. Iron seated 
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Knifegate Valves - Figure 952 
250 - 600mm 

14 
13 

8 

15 

6 

11 

Parts List Options 

No. Description Material F459 Manual handwheel or quick 
acting levers 
F738 Pneumatic actuators 
F77C Electric actuators 
Bevel gear operators 
chainwheels 
F791 Solenoid valves 
Limit switches 
F793 Positioners 
F493 Pneumatic failsafe 
Deflection cones, both 28% 
Chrome Iron and Polyurethane 
Safety guards and shrouds 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Body 

Gate 

Gland Box 

Seat 

Spindle 

Gland Packing 

Upstand 

Pillar 

Glandbox Washer 

Gate Guide 

Gate Scraper 

Handwheel Nut 

Thrust Washer 

Handwheel 

Clevis 

All Fasteners 

316 S/S or S.G. Iron 

316 S /S, SAF 2205 or 304 S /S *# 

304 S/S or S.G. Iron 

RTFE, Metal or Viton 

303 S/S 

K -LON 
304 S/S 

304 S/S 

Nylon 

S/S RIFE tipped 

RIFE 
Leaded Gunmetal 

Nylon 

S/S or S.G Iron 

304 S/S 

304 S/S 

Note: 
304 S/S gate is standard with S.G. Iron bodied valves. 

# Gate is PTFE coated when used with Viton seat. 
Other packing materials available on request. 

00 0 0 . - . 
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Note: 
Number of lugs is dependent 
upon flange drilling. 

D 

C 

Cl 

Standard seat details 

RIFE seat 

Metal seat 

Valve 

size 

A 

Bore 

(downstream) 

B Rising spindle 
C Cl 

(closed) (open) 

Non -rising 
C 

D E F Nom. mass 
manual 

(kg) 

Kv @ 

full 
open* 

250 250 326 651 908 693 71 406 400 47 6850 

300 300 380 750 1057 793 76 474 400 74 9863 

350 330 452 806 1144 848 76 520 400 93 11858 

400 378 480 893 1281 935 89 584 400 121 15590 

450 425 540 1020 1450 1084 89 628 600 170 20165 

500 475 585 1117 1598 1181 114 696 600 212 25117 

600 571 692 1305 1881 1369 114 822 600 312 36896 

Notes: 
Dimension D = The face to face dimension 
Dimension E = The maximum valve or upstand clearance dimension for installation. 
'Kv = The flow rate of water in m3 /hr that will pass through a valve with a differential pressure of 1 bar (100 kPa) @ 20 °C 

Cv= 1.155Kv 
Dimensions are nominal. 
Larger sizes are available upon request. 

O 
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Knifegate Valves - Figure 952 
250 - 600mm 

1500 
(15) 

1000 

. 

100 200 

Temperature °F 

300 400 500 

,- ,^ 
ggTSl 

5 

1 2 i 

i 
1 

i 

i 

1 

i 
i 

(10)_ 

500 
(5) 

0 

0 

200 

150 

100 á 

50 

50 100 150 200 230 250 300 

Temperature °C 

1 RIFE seated valve trim code numbers are 176, 177 & 182 

Viton seated valve trim code number is 180 

2 Metal -S.G. Iron seated valve trim code number is 170, 172. 

-316 S/S seated valve trim code numbers are 170, 171. 
-304 S/S seated valve trim code number is 185. 

RTFE seated 
1000 kPa /(10 bar) @ 20 °C 

770 kPa /(7.7 bar) @ 150 °C 

Viton seated 
1000 kPa /(10 bar) @ 20 °C 

770 kPa /(7 bar) @ 150 °C 

Metal seated 
1000 kPa /(10 bar) @ 20 °C 

700 kPa /(7 bar) @ 230 °C 

- - - 

250 F952 170 AS 2129 E 
I I I I 

Valve size Figure number Trim code End connections 

Size range: 
Figure No: 

250 -600mm 
F952 - Lugged style rising spindle uni -directional valve. 

Trim Body Gate Seat Gland Bridge Spindle Packing 

No. box 

172- S.G. Iron 304 S/S# S.G. Iron S.G. Iron S.G. Iron 303 S/S K-LON 

182 S.G. Iron 304 SIS# RTFE S.G. Iron S.G. Iron 303 S/S K-LON 

170 316 S/S 316 S/S 316 S/S 304 S/S 304 S/S 303 S/S K-LON 

171 316 S/S 316 S/S 316 S/S S.G. Iron S.G. Iron 303 S/S K-LON 

176 316 S/S 316 S/S RTFE 304 S/S 304 S/S 303 S/S K-LON 

177 316 S/S 316 S/S RTFE S.G. Iron S.G. Iron 303 S/S K-LON 

180 316 S/S 316 S/S/PTFE* Viton 304 S/S 304 S/S 303 S/S K-LON 

Note: 
* Gates are 316 S /S, coated with PTFE. 
# Subject to material availability and delivery obligations, Keystone reserves the right to supply higher grade materials for any 
component, (eg) supply 316 S/S in lieu of 304 S /S. 

Available in sizes 350 - 600mm only. 
Non -rising spindle design available upon request. 

End connections 
(to suit): 

AS 2129 Table C,D,E metric threads JIS B2210 Table 5, 10 

ANSI B16.5 Class 125 & 150 UNC threads DIN 2501 Table 10, 16 

BS 4504 PN 10 and 16 ANSI B16.5 Class 125 and 150 metric threads (for N.Z.) 

(8 . . 
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KEYSTONE 
tgcu FLOW CONTROL 

Removal & disassembly 

1. Ensure pipeline is not pressurised 
and that any hazardous medium is 
drained away. 

2. Large valves need a chain block or 
crane to assist. 
If large, heavy cylinders are fitted, 
they can be removed first if felt 
necessary: 
i) Disconnect actuator air lines 

and power supplies etc. 
ii) Support Actuator, disconnect 

actuator rod from valve gate, 
undo bridge bolts or hold down 
bolts, remove actuator from 
valve. 

3. Support valve body and remove all 
flange bolts. 

4. Remove valve and gaskets from the 
pipeline. 

For 50 -200mm valves 
i) Loosen gland box nuts (10) to 

end of pillar (9) threads. 
Remove devis fastener (19, 20 
and 21). Remove both bridge 
nuts (14) 

ii) Remove Handwheel (or 
actuator) assembly. Unscrew 
both pillars (9) and remove. 

For 250 -600mm valves 
i) Remove gland box nuts (10) and 

washers (11, 12). Remove devis 
fasteners (19 and 20). 

ii) Remove upright bolts (14) and 
washers (15) at valve body (1). 
Remove pillar nut (23) and 
washer (22). 

5. Withdraw gland box (3) and gate (2) 
assembly. 

6. Remove gate guides (13) from 
valve body (1). 

A division of two Flow Control Pacific Pty Ltd 

A.C.N. 000922690 

Removal, disassembly and inspection instructions for 
50 - 600mm rising spindle Knifegate valves. 

Valve inspection 

Ensure all parts are clean and free of foreign material, particularly the chest area 
between the gland and valve bore. 
For optimum leak -free service, gate faces and edges must be smooth, and free 
of galling or burring. Repair or replace if excessively worn or damaged. 
Seating faces in valve bore must be smooth and undamaged otherwise leakage 
is likely to occur. Replace if necessary. 
Check gland sealing faces on top of valve body. They should be smooth and 
undamaged. Repair if necessary. 
Check threads on spindles and bolts - repair /replace. 
Replace Nyloc nuts if threads are stripped or weakened. These are used as 
protection against vibration. 
Check and replace gate guides (13) as necessary. 

15 

18 

17 

16 

18 

10 
12 _ m.5 - 11 

8 21 

3 

23 
22 

18 

17 

5 

20 

Note: 50 - 200mm F952 valve illustrated Note: 250 - 600mm F952 valve illustrated 

O ss s ' - - . I . . 
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Knifegate Valves - Figure 951/952 
Disassembly instructions 

Removal, disassembly and inspection instructions for 
250 - 600mm non -rising spindle Knifegate valves. 

Removal & disassembly 

1. Ensure pipeline is not pressurised and that any hazardous medium is drained 
away. 

2. Large valves need a chain block or crane to assist. If large, heavy cylinders are 
fitted, they can be removed first if felt necessary: 
i) Disconnect actuator air lines and power supplies etc. 
ii) Support actuator, disconnect actuator rod from valve gate, undo bridge bolts 

or hold down bolts, remove actuator from valve. 
3. Support valve body and remove all flange bolts. 
4. Remove valve and gaskets from the pipeline. 

i) Remove gland box nuts (8) and washers (21, 10). Remove devis fasteners 
(13) and washers (22). 

ii) Remove upright mounting bolts (12) and washers (14) at valve body (1). 
Remove pillar nut (19) and washer (9). 

5. Withdraw gland box (3) and gate (2) assembly. 
6. Remove gate guides (11) from valve body (1). 

Valve inspection 
12 

Ensure all parts are clean and free of foreign material, particularly the chest area 
between the gland and valve bore. 
For optimum leak -free service, gate faces and edges must be smooth, and free 
of galling or burring. Repair or replace if excessively worn or damaged. 
Seating faces in valve bore must be smooth and undamaged otherwise leakage 14 

is likely to occur. Replace if necessary. 12 

Check gland sealing faces on top of valve body. They should be smooth and 
undamaged. Repair if necessary. 
Check threads on spindles and bolts - repair /replace. 
Replace Nyloc nuts if threads are stripped or weakened. These are used as 
protection against vibration. 
Check and replace gate guides (11) as necessary. 

O - - - . . 
. 

11 

s 

19 
9 

B - @0 - 20 

Note: 
250 - 600mm F952 non -rising 
spindle valve illustrated. 

1 
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KEYSTONE 
two FLOW CONTROL 

Packing replacement 

Knifegate Valves - Figure 951/952 
Gland packing instructions for 250 - 600mm valves 

Gland packing replacement instructions for 
250 - 600mm Knifegate valves. 

For optimum performance, the packing material should be replaced whenever the 
valve has been disassembled for routine maintenance. This is a very simple 
procedure which can be done leaving the valve in the pipeline. 

Correct packing is essential for leak -free operation. Use Keystone's preformed and 
pre -cut Packing Replacement Kits for best results. 
Packing Replacement kits are available in the following types: - 
K-LON - Standard packing material. 
D -LON - Food Grade packing. 
G -LON - High Cyclic packing. 
H -LON - Abrasive Service packing. 
Ensure packing material selected is suitable for the service. 
Disassembly procedure: 
1. Ensure the pipeline is not pressurised and any hazardous medium is drained 

away. 
2. Close valve. 
3. Remove gland box nuts (10) and washers (11, 12). A 32mm - 11/4" AF spanner 

suits all valve sizes. 
4. Remove devis bolts (19) and nuts (20). 
5. Remove pillar nut (23) and washer (22). 
6. Remove upright mounting bolts (14) and washers (15) at valve body (1). 
7. Remove handwheel (16) upright (8) and spindle (5) as an assembly. 
8. Remove gland box (3) from gate (2) leaving the gate in the valve body. 
9. Remove scraper (7) (Not fitted on polyurethane trim valves) and packing 

segments (6) from gland box, noting number of layers. 
10.CIean gland box (3). 

Note: 
Although not essential, valve gate can also be removed for inspection at this stage. For 
optimum leak -free service, gate faces and edges must be smooth, and free of galling or 
burring. Repair or replace if excessively worn or damaged. When re -fitting gate, ensure 
bevelled edge of knifegate is upstream and away from seating face. 

MN" ' f111111 
1r1lfil1e 

A division of two Flow Control Pacific Ply Ltd 

A.C.N. 000922690 
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Note: 250 - 600mm F952 valve illustrated 
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Knifegate Valves - Figure 951/952 
Gland packing instructions for 250 - 600mm valves 

Packing procedure: 

Note: 
Care should be taken to stagger the mitred joints in each layer of packing to the opposite side 
of the gland box, e.g.; 

ist packing layer joint to the front of the valve 
2nd packing layer joint to the rear of the valve 
3rd packing layer joint to the front of the valve. 

11. Press first layer of gland packing (6) into gland box (3) cavity by hand, then 
repeat the process with the second layer ensuring the joints of the two layers 
are on opposing sides of the cavity 

12.Fit the RTFE scraper blade (7) (Not fitted on polyurethane trim valves) in bottom 
of gland box. 

Assembly procedure: 
1. Using masking tape, hold packing in place temporarily by passing tape through 

gland box slot around packing onto edge of gland box (one piece per side 
minimum recommended). 

2. Coat gland box studs (21) with nickel based anti -seize compound. 
3. Place the gland box (3) over gate (2), sliding the gland box down to make 

contact with the body and remove temporary holding tape. 
4. Tighten gland box nuts equally (10) ensuring nylon washer (12) is positioned 

between metal washer (11) and gland box (3). 
5. Replace handwheel (16), upright (8) and spindle (5) assembly. 
6. Replace pillar bolts (14) and washers (15) at valve body (1). 
7. Replace pillar nut (23) and washer (22) ensuring thread is coated with nickel 

based anti -seize compound. 
8. Lower the spindle devis (5) onto the gate (2) and replace devis mounting bolts 

(19) and nuts (20). 
9. Check the alignment of spindle, upright and pillar and tighten fasteners (14, 

and 23). 
10.Assembly is complete, actuate to check all is functioning as desired and gate 

reseats itself into the wedges at bottom of the valve body. 

Note: 
At commissioning or plant start-up, open and close valve to check it is operating correctly - 

gland nuts (8) may require adjustment. Please ensure to tighten equally. 
Caution: 
Do NOT over tighten gland packing as it will cause excessive resistance to gate movement. 

O - - - . . 
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Note: 250 - 600mm F952 valve illustrated 
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KEYSTONE 
two FLOW CONTROL 

Storage 

Seats should be stored on a shelf 
away from sharp or heavy objects that 
may cause damage. 

General notes 

If the valve is leaking downstream and 
seat is damaged or badly worn, it 

should be replaced. 
To replace seats the valve needs to be 
removed from the pipeline and 
disassembled (refer instructions). 

RTFE seat replacement 

Seats are bonded into a groove in the 
valve body. 
1. Cut through seat (4) and remove 

from valve body using a narrow 
bladed chisel or screwdriver. 

2. Remove all burrs and sharp edges 
from seat groove in body (1) and 
ensure it is free of any oil or dirt or 
bonding residues. 

3. With a clean rag or brush, wipe seat 
groove with Loctite cleaner /activator 
(707). Then apply Loctite bonding 
agent (325) in a small (1 mm - 1/16 ") 
continuous bead. Avoid excessive 
adhesive as it could remain in 

groove, causing seat to warp or 
build up on seating face, resulting 
in valve leakage. 

4. Check replacement seat (4) is not 
damaged and place into groove. 
Apply pressure to displace excess 
bonding agent. 

5. Wipe off excess adhesive from 
seating face. 

6. Apply a light film of petroleum jelly 
or lubricant to gate to cover seating 
face. 

7. Insert gate (2) into valve body (1) in 

the fully closed position so that it 

covers seat fully. 

A division of tqco Flow Control Pacific Ply Ltd 

A.C.N. 000922690 

Knifegate Valves 
Seat replacement instructions 

RTFE and Viton seat replacement instructions for 
50 -600mm Knifegate valves. 

8. Apply a light clamping pressure 
(approx. 5kg on 50 -200mm valves 
and approx. 15kg on 250 -600mm 
valves) to centre of gate ensuring 
load is applied to total seat surface. 
Maintain for 1 hour. 

9. Remove gate (2) and clean 
thoroughly. 

10.Check seat is even and that no 
bonding agent residues are on it. 

11. Seat fitting is now complete. 
12.Refer Valve Assembly and 

Installation Instructions. 

Viton seat replacement 

Viton seats are retained in a dovetail 
groove in the valve body. 
1. Cut through seat (4) and remove 

from valve body using a narrow 
bladed chisel or screwdriver. 

2. Remove all burrs and sharp edges 
from seat groove in body (1). 

O - - - . . 

Note: 
RTFE seat illustrated. 

3. With a clean rag or brush, wipe seat 
groove and ensure it is free of any 
oil or dirt. 

4. Check replacement seat (4) is not 
damaged and place into groove. 
Check seat is evenly entrapped by 
the dovetail groove. 

5. Seat fitting is now complete. 
6. Refer Valve Assembly and 

Installation Instructions. 
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Note: 
50 -200mm F952 illustrated 
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Note: 
250 -600mm F952 illustrated 
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KEYSTONE 
two FLOW CONTROL 

Storage 

Important: Do not remove any 
identification or instruction tags. 
For optimum protection, undercover 
storage is desirable. 
Valves: 
Flange faces should be protected at all 
times with wooden or heavy cardboard 
shields. On iron bodied valves, 
lubricate threaded flange bolt holes to 
prevent rusting. Apply protective 
coating to seating faces of metal to 
metal seated valves. 
Valves should be stored flat with the 
flow arrow pointing downwards and in 
the closed position, (but not jammed 
tight) to protect seating faces and gate 
from damage. 
Handwheel spindle threads should 
NOT be lubricated otherwise dirt will 
accumulate in threads. 
Actuators: 
All air line and electrical cable entries 
should be plugged. If cylinders are not 
fitted to a valve, they should be stored 
with the piston rod fully retracted. 
Cylinders are assembled with a light 
coating of grease on internal 
components. 
Spare parts: 
Seats and packings should be carefully 
stored and protected from sharp or 
heavy objects which will damage 
sealing faces. 

Handwheel operation 

On standard valves, turn handwheel 
anti -clockwise to open valves, and 
clockwise to close valves. 

A division of two Flow Control Pacific Pty Ltd 

A.C.N. 000922690 

. . . 

Storage and installation instructions for 50 - 600mm 
Knifegate valves. 

Flange bolts 

Caution: 
It is critical that flange bolts do not bottom 
out in valve body otherwise valve damage 
will occur. 

To determine bolt length for the blind 
holes in the upper chest area of the 
valve, add dimension 'R' + gasket + 

flange thickness + any washers etc. 
(plus deflection cone and gasket when 
used). 

1. Stud bolts can be used in the blind 
holes in the chest area of the valve 
body to alleviate the risk of flange 
bolts bottoming out. 

2. Coating of flange bolt threads with 
an anti -seize compound (Loctite 
729 etc.) is recommended to 
prevent bolt seizure, particularly 
when using S/S bolts with S/S 
valves, or when using steel bolts in 

iron valves. 

Thread Depths 

Valve size 

"(mm) 

Thread depth 'R' 
(mm) (inches) 

50 10 3/8 

65 10 3/8 

80 11 7/16 

100 11 7/16 

125 14 9/16 

150 14 9/16 

200 16 5/8 

250 16 5/8 

300 16 5/8 

350 16 5/8 

400 19 3/4 

450 24 15/16 

500 19 3/4 

600 19 3/4 

Note: 
Refer to relevant flange bolting literature 
sheet for detailed information. 

7 

'R' 

Valve 

'R' 

© Copyright by Keystone International Inc. Ksi /11198 

Keystone reserves the right to change product designs and specifications without notice. 
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Knifegate Valves 
Storage and bolting instructions 

Installation instructions 

Note: 
Heavy valves will require a chain block or 
crane to assist. In difficult locations, large 
cylinder actuators can be removed from 
valve and re -fitted after installation if 
necessary, but check cylinder to gate 
alignment carefully and that valve seats 
correctly. (Refer cylinder fitting instructions). 

1. Close valve. 
2. Check valve size is correct and that 

there is adequate clearance to 
install valve. 

3. Check flange faces are clean and 
smooth and that bolt hole patterns 
on pipe flanges are the same as 
the valve, and are in line. 

4. Check bolt sizes and threads are 
clean and compatible with the 
valve. 
(Separate technical data is 
available). 

5. Check gaskets match flanges and 
are suitable for the service. 

6. Check that the pipeline, upstream 
and downstream, is correctly 
aligned. 

7. If a Deflector cone is being used, fit 
it to upstream side of valve with the 
cone nozzle pointing downstream, 
prior to installation. Metal (Chrome 
Iron) cones must have gaskets 
fitted between the cone and valve, 
and between cone and flange. 
Resilient urethane cones do not 
require these gaskets. 

8. Spread flanges to clear valve, 
check flow arrow on side of valve is 
in the right direction. (Valve seating 
face and gate are downstream). 
Lower valve into position. Insert 
gaskets, 1 each side. 

9. Insert flange bolts. On wafer valves, 
insert bolts into the threaded bolt 
holes in the chest of the valve first 
but do not tighten until all bolts are 
fitted. Tighten bolts in a diagonal 
sequence (refer Fig 1). 

O - - . . . - 

Figure 1 

10. Ensure bolts in the chest area of the 
valve are not bottoming out in the 
blind holes. 

11.Open and close valve to check it is 
operating correctly. 

12.After pipe line is pressurised, check 
for flange leaks and for gland leaks, 
adjust as necessary. 

Purge ports (where fitted) 

Optional stainless steel purge nozzles 
can be fitted in lower part of body. If 
sedimentation occurs preventing gate 
from closing fully, purge with 
compressed air or water. Alternatively, 
connect permanent installation to purge 
ports and purge periodically. Purge port 
hole is 1/8" BSPP. 

Gland adjustment 

The gland on new and repaired valves 
may require final adjustment after 
installation and pressurisation of the 
valve. 
If packing leaks, tighten gland nuts 
(8) equally until leaking ceases. A 
32mm (11/4" AF) spanner fits 

Figure 2 

Gasket i INIINII Idl INOIN . 

MI! 
1 _:,', 

Nils0 

Blind holes in 
chest area 

Pipe flange 
Bolt 

50 - 600mm valve size. If gland 
leakage persists, check that pipeline 
is not pressurised above rating of 
valve. Alternatively, packing may be 
damaged, wrongly installed or have 
foreign matter caught between gate 
(2) and packing (5). Disassemble, 
inspect and repair or replace as 
necessary. 

Caution: 
Do NOT over tighten gland packing as it will 
cause excessive resistance to gate 
movement. 

Safety 

Actuated valves are generally operated 
from a remote location, caution should 
be exercised if working in close 
proximity to any moving parts. 
Keystone recommend the use of our 
purpose built Guards or Shrouds as 
safety devices. 
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Operating Instructions 

Pressure transmitter with CERTEC® 
measuring cell 

0 VEGABAR 52 

4 ... 20 mA/HART 

AL 
Document ID: 36717 
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1 About this document 

1 About this document 

1.1 Function 
This operating instructions manual provides all the information you 
need for mounting, connection and setup as well as important instruc- 
tions for maintenance and fault rectification. Please read this informa- 
tion before putting the instrument into operation and keep this manual 
accessible in the immediate vicinity of the device. 

1.2 Target group 
This operating instructions manual is directed to trained specialist 
personnel. The contents of this manual should be made available to 
these personnel and put into practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution: If this warning is ignored, faults or malfunctions can result. 

Warning: If this warning is ignored, injury to persons and /or serious 
damage to the instrument can result. 

Danger: If this warning is ignored, serious injury to persons and /or 
destruction of the instrument can result. 

Ex applications 
This symbol indicates special instructions for Ex applications. 

List 
The dot set in front indicates a list with no implied sequence. 

Action 
This arrow indicates a single action. 

Sequence 
Numbers set in front indicate successive steps in a procedure. 

Battery disposal 
This symbol indicates special information about the disposal of bat- 
teries and accumulators. 
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2 For your safety 

2 For your safety 

2.1 Authorised personnel 
All operations described in this operating instructions manual must 
be carried out only by trained specialist personnel authorised by the 
plant operator. 

During work on and with the device the required personal protective 
equipment must always be worn. 

2.2 Appropriate use 
VEGABAR 52 is a pressure transmitter for measurement of gauge 
pressure, absolute pressure and vacuum. 

You can find detailed information on the application range in chapter 
"Product description ". 

Operational reliability is ensured only if the instrument is properly 
used according to the specifications in the operating instructions 
manual as well as possible supplementary instructions. 

For safety and warranty reasons, any invasive work on the device 
beyond that described in the operating instructions manual may be 
carried out only by personnel authorised by the manufacturer. Arbi- 
trary conversions or modifications are explicitly forbidden. 

2.3 Warning about incorrect use 
Inappropriate or incorrect use of the instrument can give rise to 
application- specific hazards, e.g. vessel overfill or damage to system 
components through incorrect mounting or adjustment. 

2.4 General safety instructions 
This is a high -tech instrument requiring the strict observance of stand- 
ard regulations and guidelines. The user must take note of the safety 
instructions in this operating instructions manual, the country- specific 
installation standards as well as all prevailing safety regulations and 
accident prevention rules. 

The instrument must only be operated in a technically flawless and 
reliable condition. The operator is responsible for trouble -free opera- 
tion of the instrument. 

During the entire duration of use, the user is obliged to determine the 
compliance of the necessary occupational safety measures with the 
current valid rules and regulations and also take note of new regula- 
tions. 

2.5 Safety label on the instrument 
The safety approval markings and safety tips on the device must be 
observed. 
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2 For your safety 

2.6 CE conformity 
This device fulfills the legal requirements of the applicable EC guide- 
lines. By attaching the CE mark, VEGA provides a confirmation of 
successful testing.You can find the CE conformity declaration in the 
download area of "www.vega.com ". 

2.7 Measuring range - permissible process 
pressure 

Due to the application, a measuring cell with a measuring range 
higher than the permissible pressure range of the process fitting may 
have been integrated. The permissible process pressure is stated with 
"Process pressure" on the type label, see chapter 3.1 "Configuration ". 
For safety reasons, this range must not be exceeded. 

2.8 Fulfillment of NAMUR recommendations 
The device fulfills the requirements of the applicable NAMUR recom- 
mendations. 

2.9 Safety instructions for Ex areas 
Please note the Ex- specific safety information for installation and op- 
eration in Ex areas. These safety instructions are part of the operating 
instructions manual and come with the Ex- approved instruments. 

2.10 Environmental instructions 
Protection of the environment is one of our most important duties. 
That is why we have introduced an environment management system 
with the goal of continuously improving company environmental pro- 
tection.The environment management system is certified according 
to DIN EN ISO 14001. 

Please help us fulfill this obligation by observing the environmental 
instructions in this manual: 

Chapter "Packaging, transport and storage" 
Chapter "Disposal" 
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3 Product description 

3 Product description 

3.1 Configuration 
Scope of delivery The scope of delivery encompasses: 

VEGABAR 52 process pressure transmitter 
Documentation 
- this operating instructions manual 
- Test certificate for pressure transmitters 
- Safety Manual 31637 "VEGABAR series 50 and 60 - 

4 ... 20 mA/HART' (optional) 
- Operating instructions manual 27835 "Display and adjustment 

module PLICSCOM" (optional) 
- Supplementary instructions manual 31708 "Heating for display 

and adjustment module" (optional) 
- Supplementary instructions manual "Plug connector for con- 

tinuously measuring sensors" (optional) 
Ex- specific "Safety instructions" (with Ex versions) 

- if necessary, further certificates 

Constituent parts The VEGABAR 52 consists of the components: 

Process fitting with measuring cell 
Housing with electronics, optionally available with plug connector 
Housing cover, optionally available with display and adjustment 
module 

The components are available in different versions. 

Fig. 1: Example of a VEGABAR 52 with manometer connection G% A according 
to EN 837 and plastic housing 

1 Housing cover with integrated display and adjustment module (optional) 
2 Housing with electronics 
3 Process fitting with measuring cell 

Type plate The nameplate contains the most important data for identification and 
use of the instrument: 
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3 Product description 

o 
© NEGABAR.52 

type: BR52.CIGGIFHKMXS MOIL 

IECEx PTB 08.0030X Zone O. 0/1. 1 Ex is IIC 16 

o instrument specifications 
range: 0... +5bar: (0...- 500I<Pa) 

=process pressure: - 1... +60bar, (- 100...- 6000kPa) 

O - process temperature: - 20... +120`C 

electronics: 4...20mA HART° 
power supply: 12...30 V--, L...20rnA HART° 
protection: IP66/67 Viton =- 
order no 0000000 /000 2013 

36717 

L. 352861 

www.vega.corn 

VEGA 77761 Schiltach /Gerrnany sin:24290966- - 
Fig. 2: Layout of the type label (example) 

1. Instrument type 
2 Product code 
3 Approvals 
4 Measuring range 
5 Process pressure 
6 Process temperature 
7 Electronics, voltage supply 
8 Protection rating 
9 Order number 
10 Serial number 
11 Data -Matrix -Code for Smartphone -App 
12 Material process seal 
13 ID numbers, instrument documentation 
14 Notified authority for CE marking 

With the serial number, you can access the delivery data of the instru- 
ment via www.vega.com, "VEGA Tools" and "serial number search ". 
In addition to the type label outside, you can also find the serial num- 
ber on the inside of the instrument. 

Scope of this operating This operating instructions manual applies to the following instrument 
instructions manual 

Application area 

Functional principle 

versions: 

Software from 3.82 

3.2 Principle of operation 
VEGABAR 52 is a pressure transmitter for use in the paper, food 
processing and pharmaceutical industries as well as in water /sewage 
water plants. Depending on the version, it is used for level, gauge, 
absolute pressure or vacuum measurement. Measured products are 
gases, vapours and liquids, also those containing abrasive sub - 
stances. 

Sensor element is the CERTEC® measuring cell with robust, depend- 
ent on the process fitting also front -flush, abrasion -resistant ceramic 
diaphragm. The process pressure causes a capacitance change in 

the measuring cell via the ceramic diaphragm. This change is con- 
verted into an appropriate output signal and outputted as measured 
value. 
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Seal concept 

3 Product description 

The CERTEC® measuring cell is also equipped with a temperature 
sensor. The temperature value can be displayed via the display and 
adjustment module as well as processed via the signal output (with 
digital versions). 

As a standard feature, the CERTEC® measuring cell is equipped with 
a lateral, recessed seal. 

Instruments with double seal have an additional front seal. 

Instruments with hygienic fitting are equipped with a gap -free form 
seal. 

Voltage supply 4 ... 20 mA/HART two -wire electronics for voltage supply and meas- 
ured value transmission on the same cable. 

The supply voltage range can differ depending on the instrument 
version. 

The data for power supply are specified in chapter "Technical data ". 

Packaging 

Transport 

The optional background lighting of the display and adjustment 
module is powered by the sensor. A certain level of operating voltage 
is required for this. You can find the exact voltage specifications in 
chapter "Technical data ". 

The optional heating requires its own operating voltage. You can find 
details in the supplementary instructions manual "Heating for display 
and adjustment module ". 

This function is generally not available for approved instruments. 

3.3 Operation 
The instrument can be adjusted with the following adjustment media: 

With the display and adjustment module 
with the suitable VEGA DTM in conjunction with an adjustment 
software according to the FDT /DTM standard, e.g. PACTware and 
PC 
with manufacturer -specific adjustment programs AMSTM or PDM 
With a HART handheld 

3.4 Packaging, transport and storage 
Your instrument was protected by packaging during transport. Its 
capacity to handle normal loads during transport is assured by a test 
based on ISO 4180. 

The packaging of standard instruments consists of environment - 
friendly, recyclable cardboard. For special versions, PE foam or PE 
foil is also used. Dispose of the packaging material via specialised 
recycling companies. 

Transport must be carried out under consideration of the notes on the 
transport packaging. Nonobservance of these instructions can cause 
damage to the device. 
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3 Product description 

Transport inspection 

Storage 

The delivery must be checked for completeness and possible transit 
damage immediately at receipt. Ascertained transit damage or con- 
cealed defects must be appropriately dealt with. 

Up to the time of installation, the packages must be left closed and 
stored according to the orientation and storage markings on the 
outside. 

Unless otherwise indicated, the packages must be stored only under 
the following conditions: 

Not in the open 
Dry and dust free 
Not exposed to corrosive media 
Protected against solar radiation 
Avoiding mechanical shock and vibration 

Storage and transport Storage and transport temperature see chapter "Supplement - 

temperature Technical data - Ambient conditions" 
Relative humidity 20 ... 85 % 

Display and adjustment 
module 

Interface adapter 

External display and 
adjustment unit 

External display and ad- 
justment unit VEGADIS 62 

Flanges 

3.5 Accessories and replacement parts 
The display and adjustment module PLICSCOM is used for measured 
value indication, adjustment and diagnosis. It can be inserted into the 
sensor and removed at any time. 

You can find further information in the operating instructions "Display 
and adjustment module PLICSCOM" (Document -ID 27835). 

The interface adapter VEGACONNECT 4 enables the connection of 
communication -capable instruments to the USB interface of a PC. For 
parameter adjustment of these instruments, an adjustment software 
such as PACTware with VEGA -DTM is required. 

You can find further information in the operating instructions "Interface 
adapter VEGACONNECT' (Document -ID 32628). 

VEGADIS 61 is suitable for external measured value indication and 
adjustment of plics® sensors. It is connected to the sensor with an up 
to 25 m long, four -wire, screened standard cable. 

You can find further information in the operating instructions "VE- 
GADIS 61" (Document -ID 27720). 

VEGADIS 62 is suitable for measured value indication and adjustment 
of sensors with HART protocol. It is looped into the 4 ... 20 mA/HART 
signal cable. 

VEGADIS 62 is suitable for measured value indication with sensors 
without HART protocol. 

You can find further information in the operating instructions "VE- 
GADIS 62" (Document -ID 36469). 

Flanges are available in different versions according to the following 
standards: DIN 2501, EN 1092 -1, ANSI B 16.5, JIS B 2210 -1984, 
GOST 12821 -80. 
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3 Product description 

Measuring instrument 
holder 

Protective cover 

Electronics module 

You can find additional information in the supplementary instructions 
manual "Flanges according to DIN -EN- ASME -JIS" (Document -ID 
31088). 

The measuring instrument holder is used for wall /tube mounting of 
VEGABAR series 50 pressure transmitters and VEGAWELL 52 sus- 
pension pressure transmitters. Supplied reducers enable the adapta- 
tion to different instrument diameters. The material used is 316L. 

The protective cover protects the sensor housing against soiling and 
intense heat from solar radiation. 

You will find additional information in the supplementary instructions 
manual "Protective cover' (Document -ID 34296). 

The electronics module is a replacement part for pressure transmitter 
VEGABAR. One version is available for each type of signal output. 

You find further information in the operating instructions "Electronics 
module VEGABAR series 50 and 60 " (Document -ID 30175). 
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4 Mounting 

4 Mounting 

4.1 General instructions 
Suitability for the process Make sure that all parts of the instrument coming in direct contact 
conditions with the process, especially the sensor element, process seal and 

process fitting, are suitable for the existing process conditions, such 
as process pressure, process temperature as well as the chemical 
properties of the medium. 

You can find the specifications in chapter "Technical data" and on the 
nameplate. 

Installation position 

Moisture 

Ventilation and pressure 
compensation 

Select an installation position you can easily reach for mounting and 
connecting as well as later retrofitting of a display and adjustment 
module. The housing can be rotated by 330° without the use of any 
tools. You can also install the display and adjustment module in four 
different positions (each displaced by 90 °). 

Use the recommended cables (see chapter "Connecting to power 
supply") and tighten the cable gland. 

You can give your instrument additional protection against moisture 
penetration by leading the connection cable downward in front of the 
cable entry. Rain and condensation water can thus drain off. This ap- 
plies mainly to outdoor mounting as well as installation in areas where 
high humidity is expected (e.g. through cleaning processes) or on 
cooled or heated vessels. 

Fig. 3: Measures against moisture penetration 

The ventilation of the electronics housing as well as the atmospheric 
pressure compensation for the measuring cell are realised via a filter 
element in the area of the cable gland. 
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J J \ 4 Mounting 

Fig. 4: Position of the filter element 

1 Filter element 
2 Blind plug 

Caution: 
A Due to the filter effect, the pressure compensation is time delayed. 

When opening /closing the housing cover quickly, the measured value 
can change for a period of approx. 5 s by up to 15 mbar. 

Temperature limits 

Information: 
Make sure that the filter element is always free of buildup during 
operation. A high -pressure cleaner may not be used for cleaning. 

With instrument versions in protection IP 66/IP 68, 1 bar, the ventila- 
tion is realised via the capillaries in the permanently connected cable. 
The filter element is replaced by a blind plug. 

Higher process temperatures often mean also higher ambient 
temperatures. Make sure that the upper temperature limits stated in 

chapter "Technical data" for the environment of the electronics hous- 
ing and connection cable are not exceeded. 

Fig. 5: Temperature ranges 

1 Process temperature 
2 Ambient temperature 
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4 Mounting 

Welding the socket 

Sealing /Screwing in 
threaded versions 

Sealing /Screwing in 
flange versions 

Sealing /Screwing in 
hygienic fittings 

Wall mounting 

4.2 Mounting steps 
For mounting VEGABAR 52, a welded socket is required.You can find 
these components in the supplementary instructions manual "Welded 
socket and seals ". 

Use the seal fitting belonging to the instrument, or in case of NPT 
connections, a high- resistance sealing material. 

Screw VEGABAR 52 into the welded socket. Tighten the hexagon 
on the process fitting with a suitable wrench. Wrench size, see 
chapter "Dimensions ". 

Warning: 
/ \ The housing must not be used to screw the instrument in! Applying 

tightening force can damage internal parts of the housing. 

Seal the flange connections according to DIN /ANSI with a suitable, 
resistant seal and mount VEGABAR 52 with suitable screws. 

Use the seal suitable for the respective process fitting. You can find 
the components in the supplementary instructions manual "Welded 
socket and seals ". 

4.3 Mounting steps, external housing 
1. Mark the holes according to the following drilling template 

2. Depending on the mounting surface, fasten the wall mounting 
plate with 4 screws 

Fig. 6: Drilling template - wall mounting plate 
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4 Mounting 

1 
Tip: 
Mount the wall mounting plate so that the cable entry of the socket 
housing points downward. The socket housing can be displaced by 
180° to the wall mounting plate. 

Warning: 
The four screws of the socket housing must only be hand screwed. A 
torque > 5 Nm (3.688 Ibf ft) can damage the wall mounting plate. 
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5 Connecting to power supply 

-7f 
H = -1 

Safety instructions 

Voltage supply 

Connection cable 

Cable gland 1/2 NPT 

1 

5 Connecting to power supply 

5.1 Preparing the connection 
Always keep in mind the following safety instructions: 

Connect only in the complete absence of line voltage 
If overvoltage surges are expected, overvoltage arresters should 
be installed 

Tip: 
We recommend using VEGA overvoltage arresters B63 -48 and 
ÜSB 62- 36G.X. 

In hazardous areas you must take note of the respective regulations, 
conformity and type approval certificates of the sensors and power 
supply units. 

Power supply and current signal are carried on the same two -wire 
cable. The voltage supply range can differ depending on the instru- 
ment version. 

The data for power supply are specified in chapter "Technical data ". 

Provide a reliable separation between the supply circuit and the 
mains circuits according to DIN EN 61140 VDE 0140 -1. The VEGA 
power supply units VEGATRENN 149A Ex, VEGASTAB 690 as well 
as all VEGAMETs and VEGASCANs meet this requirement. 

Keep in mind the following additional factors that influence the operat- 
ing voltage: 

Output voltage of the power supply unit can be lower under nomi- 
nal load (with a sensor current of 20.5 mA or 22 mA in case of fault 
message) 
Influence of additional instruments in the circuit (see load values in 
chapter "Technical data ") 

The instrument is connected with standard two -wire cable without 
screen. If electromagnetic interference is expected which is above the 
test values of EN 61326 for industrial areas, screened cable should 
be used. 

Use cable with round cross -section. A cable outer diameter of 
5 ... 9 mm (0.2 ... 0.35 in) ensures the seal effect of the cable gland. 
If you are using cable with a different diameter or cross -section, 
exchange the seal or use a suitable cable gland. 

We generally recommend the use of screened cable for HART multi - 
drop mode. 

On the instrument with cable entry 1/2 NPT and plastic housing there is 
a metallic 1" threaded insert moulded into the plastic housing. 

Caution: 
No grease should be used when screwing the NPT cable gland or 
steel tube into the threaded insert. Standard grease can contain 
additives that corrode the connection between threaded insert and 
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5 Connecting to power supply 

Cable screening and 
grounding 

housing. This would influence the stability of the connection and the 
tightness of the housing. 

If screened cable is necessary, connect the cable screen on both 
ends to ground potential. In the sensor, the screen must be connected 
directly to the internal ground terminal. The ground terminal on the 
outside of the housing must be connected to the potential equalisa- 
tion (low impedance). 

If potential equalisation currents are expected, the connection on the 
processing side must be made via a ceramic capacitor (e. g. 1 nF, 

1500 V). The low- frequency potential equalisation currents are thus 
suppressed, but the protective effect against high frequency interfer- 
ence signals remains. 

Warning: 
A Considerable potential differences exist inside galvanic plants as well 

as vessels with cathodic corrosion protection. Very large equalisa- 
tion currents can flow through the cable screen when the screen 
is grounded on both ends. To avoid this, the cable screen must be 
connected to ground potential only on one end (inside the switch- 
ing cabinet) in such applications. The cable screen must not be 
connected to the internal ground terminal in the sensor and the outer 
ground terminal on the housing not to potential equalisation! 

Information: 
The metallic parts of the instrument (transmitter, process fitting, etc.) 
are conductively connected with the inner and outer ground terminal 
on the housing. This connection exists either as a direct metallic 
contact or via the shielding of the special connection cable on instru- 
ments with external electronics.You can find specifications on the po- 
tential connections within the instrument in chapter "Technical data ". 

Take note of the corresponding installation regulations for Ex applica- 
tions. In particular, make sure that no potential equalisation currents 
flow over the cable screen. In case of grounding on both sides this 
can be achieved by the use of a capacitor or a separate potential 
equalisation. 

5.2 Connection procedure 
Single /Double chamber Proceed as follows: 
housing 

1. Unscrew the housing cover 

2. If a display and adjustment module is installed, remove it by turn- 
ing it to the left. 

3. Loosen compression nut of the cable entry 

4. Remove approx. 10 cm of the cable mantle, strip approx. 1 cm 
insulation from the individual wires 

5. Insert the cable into the sensor through the cable entry 

6. Lift the opening levers of the terminals with a screwdriver (see 
following illustration) 

7. Insert the wire ends into the open terminals according to the wir- 
ing plan 
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5 Connecting to power supply 

8. Press down the opening levers of the terminals, you will hear the 
terminal spring closing 

9. Check the hold of the wires in the terminals by lightly pulling on 
them 

10. Connect the screen to the internal ground terminal, connect the 
outer ground terminal to potential equalisation 

11. Tighten the compression nut of the cable entry. The seal ring must 
completely encircle the cable 

12. Screw the housing cover back on 

The electrical connection is hence finished. 

Fig. 7: Connection steps 6 and 7 

IP 68 version with exter- Proceed as follows: 
nal housing 

1. Loosen the four screws on the housing base with an Allen key 
size 4 

2. Remove the mounting plate from the housing socket 
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5 Connecting to power supply 

Fig. 8: Components of the external housing 

i Screws 
2 Wall mounting plate 
3 Cable gland 

3. Loop the connection cable through the cable entry on the housing 
base') 

Information: 
The cable gland can be mounted in three positions each displaced 
by 90 °. Simply exchange the cable gland against the blind plug in the 
suitable thread opening. 

4. Connect the wire ends as described under "Single /Double cham- 
ber housing" according to the numbering 

5. Connect the screen to the internal ground terminal, connect the 
outer ground terminal above on the housing to potential equalisa- 
tion 

6. Tighten the compression nut of the cable entry. The seal ring must 
completely encircle the cable 

7. Attach the mounting plate again and tighten the screws 

The electrical connection of the sensor to the external housing is 
finished. 

5.3 Wiring plan, single chamber housing 
The following illustrations apply to the non -Ex as well as to the Ex -ia 
version. 

1) The connection cable is already preconfectioned. If necessary, shorten it 

to the requested length, cut the breather capillaries clean. Remove approx. 
5 cm of the cable mantle, strip approx. 1 cm insulation from the ends of the 
individual wires. After shortening the cable, fasten the type plate with support 
back onto the cable. 
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5 Connecting to power supply 

Electronics and connec- 
tion compartment 

Wiring plan 

Fig. 9: Electronics and connection compartment, single chamber housing 

1 Plug connector for VEGACONNECT (l2C interface) 
2 Spring- loaded terminals for connection of the external indication VEGADIS 

61 
3 Ground terminal for connection of the cable screen 
4 Spring- loaded terminals for voltage supply 

Fig. 10: Wiring plan, single chamber housing 

1 Voltage supply, signal output 

5.4 Wiring plan, double chamber housing 
The following illustration apply to non -Ex as well as Ex is versions. 
The Exd version is described in the next subchapter. 
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_:,_ 5 Connecting to power supply 

Electronics compartment 

Connection compartment 

Fig. 11: Electronics compartment, double chamber housing 

1 Plug connector for VEGACONNECT (12C interface) 
2 Internal connection cable to the connection compartment 
3 Terminals for VEGADIS 61 

Fig. 12: Connection compartment, double chamber housing 

1 Spring- loaded terminals for voltage supply 
2 Plug connector for VEGACONNECT (I2C interface) 
3 Ground terminal for connection of the cable screen 

VEGABAR 52 4 ... 20 mA/HART 21 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 428 of 564



5 Connecting to power supply 

Wiring plan 

Electronics compartment 

51 8 

Fig. 13: Wiring plan, double chamber housing 

1 Voltage supply, signal output 

5.5 Wiring plan, double chamber housing Ex d 

Fig. 14: Electronics compartment, double chamber housing 

1 Plug connector for VEGACONNECT (I2C interface) 
2 Internal connection cable to the connection compartment 
3 Terminals for VEGADIS 61 
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/_-- 1\ 5 Connecting to power supply 

Connection compartment 

Wiring plan 

Wire assignment, con- 
nection cable 

Fig. 15: Connection compartment, Ex -d double chamber housing 

1 Spring- loaded terminals for power supply and cable screen 
2 Ground terminal for connection of the cable screen 

Fig. 16: Wiring plan, Ex -d double chamber housing 

1 Voltage supply, signal output 

5.6 Wiring plan - version IP 66/IP 68 (1 bar) 

Fig. 17: Wire assignment, connection cable 

1 brown ( +) and blue ( -) to power supply or to the processing system 
2 Shielding 
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5 Connecting to power supply 

Overview 

Electronics and connec- 
tion compartment for 
power supply 

5.7 Wiring plan, external housing with version 
IP 68 (25 bar) 

IT J 

il! 

- 

Fig. 18: VEGABAR 52 in IP 68 version 25 bar and axial cable outlet, external 
housing 

Fig. 19: Electronics and connection compartment 

1 Spring -loaded terminals for voltage supply 
2 Ground terminal for connection of the cable screen 
3 Cable gland to the process component 
4 Spring- loaded terminals for connection of the external indication VEGADIS 

61 
5 Plug connector for VEGACONNECT (12C interface) 
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5 Connecting to power supply 

Terminal compartment, 
housing socket 

Wiring plan external 
electronics 

Switch -on phase 

Fig. 20: Connection of the sensor in the housing socket 

1 Brown 
2 Blue 
3 Yellow 
4 White 
5 Shielding 
6 Breather capillaries 

Fig. 21: Wiring plan external electronics 

1 Voltage supply 

5.8 Switch -on phase 
After connecting VEGABAR 52 to power supply or after a voltage 
recurrence, the instrument carries out a self -check for approx. 30 
seconds: 

Internal check of the electronics 
Indication of the instrument type, the firmware as well as the sen- 
sor TAGs (sensor designation) 
Output signal jumps briefly (approx. 10 seconds) to the set fault 
current 
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5 Connecting to power supply 

Then the corresponding current is outputted to the cable (the value 
corresponds to the actual level as well as the settings already carried 
out, e.g. factory setting). 

26 VEGABAR 52 4 ... 20 mA/HART 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 433 of 564



6 Set up with the display and adjustment module PLICSCOM 

Key functions 

Fig. 22: Insert display and adjustment module 

Note: 
If you intend to retrofit the instrument with a display and adjustment 
module for continuous measured value indication, a higher cover with 
an inspection glass is required. 

6.3 Adjustment system 

Fig. 23: Display and adjustment elements 

1 LC display 
2 Indication of the menu item number 
3 Adjustment keys 

[OK] key: 
- Move to the menu overview 
- Confirm selected menu 
- Edit parameter 
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6 Set up with the display and adjustment module PLICSCOM 

6 Set up with the display and adjustment 
module PLICSCOM 

6.1 Short description 
The display and adjustment module is used for measured value 
display, adjustment and diagnosis. It can be mounted in the following 
housing versions and instruments: 

All continuously measuring sensors in single as well as double 
chamber housing (optionally in the electronics or connection 
compartment) 
External display and adjustment unit 

Note: 
1 You can find detailed information on the adjustment in the operating 

instructions manual "Display and adjustment module ". 

Mount/Dismount display 
and adjustment module 

6.2 Insert display and adjustment module 
The display and adjustment module can be inserted into the sensor 
and removed again at any time. It is not necessary to interrupt the 
power supply. 

Proceed as follows: 

1. Unscrew the housing cover 

2. Place the display and adjustment module in the desired position 
on the electronics (you can choose any one of four different posi- 
tions - each displaced by 90 °) 

3. Press the display and adjustment module onto the electronics 
and turn it to the right until it snaps in. 

4. Screw housing cover with inspection window tightly back on 

Removal is carried out in reverse order. 

The display and adjustment module is powered by the sensor, an ad- 
ditional connection is not necessary. 
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_i- \i 6 Set up with the display and adjustment module PLICSCOM 

Adjustment system 

Address setting HART 
multidrop 

Level or process pres- 
sure measurement 

- Save value 

[ - ->J key to select: 
- Menu change 
- Select list entry 
- Select editing position 

[ +J key: 
- Change value of the parameter 

[ESC) key: 
- interrupt input 
- Jump to next higher menu 

The sensor is adjusted via the four keys of the display and adjust- 
ment module. The LC display indicates the individual menu items. The 
functions of the individual keys are shown in the above illustration. 
Approx. 10 minutes after the last pressing of a key, an automatic reset 
to measured value indication is triggered. Any values not confirmed 
with [OK] will not be saved. 

6.4 Setup steps 
In HART -Multidrop mode (several sensors on one input) the address 
must be set before continuing with the parameter adjustment. You 
will find a detailed description in the operating instructions manual 
"Display and adjustment module" or in the online help of PACTware 
or DTM. 

HART mode 

Standard 

Address 0 

VEGABAR 52 can be used for level as well as for process pressure 
measurement. Default setting is level measurement. The mode can be 
changed in the adjustment menu. 

Depending on the application only the respective subchapter "Level 
or process pressure measurement" is of importance. There, you find 
the individual adjustment steps. 

Level measurement 

Parameter adjustment Set up VEGABAR 52 in the following sequence: 
"Level measurement" 

1. Selecting adjustment unit/density unit 

2. Carry out a position correction 

3. Carry out min. adjustment 

4. Carry out max. adjustment 

In the menu item "Adjustment unit" you select the physical unit in 
which the adjustment should be carried out, e.g. mbar, bar, psi... 

The position correction compensates the influence of the mounting 
position or static pressure on the measurement. It does not influence 
the adjustment values. 
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6 Set up with the display and adjustment module PLICSCOM 

Select unit 

1 
Information: 
The steps 1, 3 and 4 are not necessary for instruments which are 
already preset according to customer specifications! 

You can find the data on the type label on the instrument or in the 
menu items of the min. /max. adjustment. 

The display and adjustment module enables the adjustment without 
filling or pressure. Thanks to this, you can carry out your settings 
already in the workshop without the instrument having to be installed. 

The actual measured value is also displayed in the menu items for 
min. /max. adjustment. 

In this menu item you select the adjustment unit as well as the unit for 
the temperature indication in the display. 

To select the adjustment unit (in the example switching over from bar 
to mbar), proceed as follows:2) 

1. Push the [OK] button in the measured value display, the menu 
overview is displayed. 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

2. Confirm the menu "Basic adjustment" with [OK], the menu item 
"Unit" will be displayed. 

Unit 

Unit of measurement 

bar 
Temperature unit 

°C 

3. Activate the selection with (OK] and select "Units of measure- 
ment with [ ->]. 

4. Activate the selection with (OK] and select the requested unit with 
( ->] (in the example mbar). 

5. Confirm with (OK] and move to position correction with [->]. 

The adjustment unit is thus switched over from bar to mbar. 

Information: 
1 When switching over to adjustment in a height unit (in the example 

from bar to m), the density also has to be entered. 

Proceed as follows: 

1. Push the (OK] button in the measured value display, the menu 
overview is displayed. 

2. Confirm the menu "Basic adjustment" with [OK], the menu item 
"Units of measurement" will be displayed. 

3. Activate the selection with [OK] and select the requested unit with 
( ->] (in the example m). 

m z 
2) Selection options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2O, o 

mmH2O. 
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6 Set up with the display and adjustment module PLICSCOM 

4. Confirm with [OK], the submenu "Density unit" appears. 

Unit of measurement 

Density unit 

kg/dm3 

pcf 

5. Select the requested unit, e.g. kg /dm3 with [ ->] and confirm with 
[OK], the submenu "Density" appears. 

t- Unit of measurement 

Density 

0001000 

kg/dm3 

6. Enter the requested density value with ( ->J and ( +J, confirm with 
[OK] and move to position correction with ( ->1. 

The adjustment unit is thus switched over from bar to m. 

Proceed as follows to select the temperature unit:3) 

1. Activate the selection with [OK] and select "Temperature unit 
with [->]. 

2. Activate the selection with [OK] and select the requested unit with 
[->1 (e.g. °F). 

3. Confirm with [OK]. 

The temperature unit is hence switched over from °C to °F. 

Carry out a position cor- Proceed as follows: 
rection 

1. Activate in the menu item "Position correction" the selection with 
[OK]. 

Position correction 

Offset 

+0000 mbar 

53 mbar 

}P 

2. Select with [->], e.g. to accept actual measured value. 

Position correction 

Accept current measured 
value? 

O. Accept 

Edit 

3. Confirm with [OK] and move to min.(zero) adjustment with ( ->]. 

Carry out min. adjustment Proceed as follows: 

1. Edit the % value in the menu item "Min. adjustment' with [OK]. 
Min. adjustment 

+000.0 % 

+0000.0 mbar 

0000.0 mbar 

2. Set the requested percentage value with ( +J and ( ->J. 

3. Confirm with [OK] and edit the requested mbar value. 

31 Selection options: °C, °F. 
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6 Set up with the display and adjustment module PLICSCOM 

4. Set the requested mbar value with Nand [->]. 

5. Confirm with ( +] and move to max. adjustment with [- >]. 

The min. adjustment is finished. 

Information: 
For an adjustment with filling, simply enter the actual measured value 
indicated at the bottom of the display. 

If the adjustment ranges are exceeded, the message "Outside param- 
eter limits" appears. The editing procedure can be aborted with (ESC] 
or the displayed limit value can be accepted with (OK]. 

Carry out max. adjust- Proceed as follows: 
ment 

Parameter adjustment 
"Process pressure meas- 
urement" 

1. Edit the % value in the menu item "Max. adjustment' with (OK]. 

Max. adjustment 

+100.0 % 

+1000.0 mbar 
0000.0 mbar 

Information: 
The displayed pressure for 100 % corresponds to the nominal meas- 
uring range of the sensor (in the above example 1 bar = 1000 mbar). 

2. Set the requested percentage value with ( - ->] and (OK]. 

3. Confirm with (OK] and edit the requested mbar value. 

4. Set the requested mbar value with bland [- >]. 

5. Confirm with (OK] and move to the menu overview with [ESC]. 

The max. adjustment is finished. 

Information: 
For an adjustment with filling, simply enter the actual measured value 
indicated at the bottom of the display. 

If the adjustment ranges are exceeded, the message "Outside param- 
eter limits" appears. The editing procedure can be aborted with (ESC] 
or the displayed limit value can be accepted with (OK]. 

Process pressure measurement 

Set up VEGABAR 52 in the following sequence: 

1. Select application "Process pressure measurement" 

2. Select the unit of measurement 

3. Carry out a position correction 

4. Carrying out zero adjustment 

5. Carry out span adjustment 

In the menu item "Adjustment unit' you select the physical unit in 
which the adjustment should be carried out, e.g. mbar, bar, psi... 

The position correction compensates the influence of the mounting 
position or static pressure on the measurement. It does not influence 
the adjustment values. 
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6 Set up with the display and adjustment module PLICSCOM 

In the menu items "zero" and "span" you determine the span of the 
sensor, the span corresponds to the end value. 

Information: 
The steps 1, 3 and 4 are not necessary for instruments which are 
already preset according to customer specifications! 

You can find the data on the type label on the instrument or in the 
menu items of the zero /span adjustment. 

The display and adjustment module enables the adjustment without 
filling or pressure. Thanks to this, you can carry out your settings 
already in the workshop without the instrument having to be installed. 

The actual measured value is displayed in addition to the menu items 
for zero /span adjustment. 

Select application "Pro- 
cess pressure measure- 
ment" 

Select unit 

VEGABAR 52 is preset to application "Level measurement ". Proceed 
as follows when switching over to application "Process pressure 
measurement ": 

1. Push the (OK] button in the measured value display, the menu 
overview is displayed. 

2. Select the menu "Service" with [ ->] and confirm with (OKJ. 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

3. Select the menu item "Application" with [ ->] and edit with (OKJ. 

Warning: 
i Note the warning: "Output can change ". 

4. Select with ( ->J "OK' and confirm with (OK]. 

5. Select "Process pressure" from the list and confirm with (OKJ. 

In this menu item you select the adjustment unit as well as the unit for 
the temperature indication in the display. 

To select the adjustment unit (in the example switching over from bar 
to mbar), proceed as follows:4) 

1. Push the [OK] button in the measured value display, the menu 
overview is displayed. 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

2. Confirm the menu "Basic adjustment" with (OK], the menu item 
"Unit" will be displayed. 

41 Selection options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2O, 

mmH2O. 
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Unit 

Unit of measurement 

bar 
Temperature unit 

°c 
3. Activate the selection with [OK] and select "Units of measure- 

ment with [ ->1. 

4. Activate the selection with [OK] and select the requested unit with 

[- >] (in the example mbar). 

5. Confirm with [OK] and move to position correction with p>./. 

The adjustment unit is thus switched over from bar to mbar. 

Proceed as follows to select the temperature unit:5) 

1. Activate the selection with [OK] and select "Temperature unit 
with [ ->]. 

2. Activate the selection with [OK] and select the requested unit with 

[- >] (e.g. °F). 

3. Confirm with [OK]. 

The temperature unit is hence switched over from °C to °E 

Carry out a position cor- Proceed as follows: 
rection 

1. Activate in the menu item "Position correction" the selection with 
[OK]. 

2. Select with [ - ->], e.g. to accept actual measured value. 

Position correction 

Accept current measured 
value? 

Accept 

Edit 

3. Confirm with [OK] and move to min.(zero) adjustment with [ ->]. 

Carrying out zero adjust- Proceed as follows: 
ment 

1. Edit the mbar value in the menu item "zero" with [OK]. 
Zero 

000.0 % 

+0000.0 mbar 
0000.0 mbar 

2. Set the requested mbar value with [ +] and [ ->]. 

3. Confirm with Nand move to span adjustment with [->]. 

The zero adjustment is finished. 

5) Selection options: °C, °F. 
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6 Set up with the display and adjustment module PLICSCOM 

i 
1 

Information: 
The zero adjustment shifts the value of the span adjustment. The 
span, i.e. the difference between these values, however, remains 
unchanged. 

Information: 
For an adjustment with pressure, simply enter the actual measured 
value indicated at the bottom of the display. 

If the adjustment ranges are exceeded, the message "Outside param- 
eter limits" appears. The editing procedure can be aborted with [ESC] 
or the displayed limit value can be accepted with [OK]. 

Carry out span adjust- Proceed as follows: 
ment 

Linearization curve 

1 

1. Edit the mbar value in the menu item "span" with [OK]. 

Span 

100.0 % 

+1000.0 mbar 

0000.0 mbar 

4P 

Information: 
The displayed pressure for 100 % corresponds to the nominal meas- 
uring range of the sensor (in the above example 1 bar =1000 mbar). 

2. Set the requested mbar value with [->) and [OK]. 

3. Confirm with [OK] and move to the menu overview with [ESC]. 

The span adjustment is finished. 

Information: 
1 For an adjustment with pressure, simply enter the actual measured 

value indicated at the bottom of the display. 

If the adjustment ranges are exceeded, the message "Outside param- 
eter limits" appears. The editing procedure can be aborted with [ESC] 
or the displayed limit value can be accepted with [OK]. 

A linearisation is necessary for all vessels in which the vessel volume 
does not increase linearly with the level - e.g. in a horizontal cylindri- 
cal or spherical tank - and the indication or output of the volume is 

required. Corresponding linearisation curves are preprogrammed for 
these vessels. They represent the correlation between the level per- 
centage and vessel volume. By activating the appropriate curve, the 
volume percentage of the vessel is displayed correctly. If the volume 
should not be displayed in percent but e.g. in I or kg, a scaling can be 
also set in the menu item "Display". 

Linearization curve 

Linear 

Enter the requested parameters via the appropriate keys, save your 
settings and jump to the next menu item with the [ ->] key. 

VEGABAR 52 4 ... 20 mA/HART 35 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 442 of 564



6 Set up with the display and adjustment module PLICSCOM 

Copy sensor data 

Reset 

Caution: 
A Note the following if the VEGABAR 52 with corresponding approval is 

used as part of an overfill protection system according to WHG (Water 
Resources Act): 

If a linearization curve is selected, the measuring signal is no longer 
linearly proportional to the level. This must be taken into consideration 
by the user, particularly when setting the switching point on the limit 
signal indicator. 

This function enables reading out parameter adjustment data as well 
as writing parameter adjustment data into the sensor via the display 
and adjustment module. A description of the function is available in 
the operating instructions manual "Display and adjustment module ". 

The following data are read out or written with this function: 

Measured value presentation 
Adjustment 
Damping 
Linearization curve 
Sensor -TAG 
Displayed value 
Display unit 
Scaling 
Current output 
Unit of measurement 
Language 

The following safety -relevant data are not read out or written: 

SIL 
HART modes) 
PIN 
Application 

Copy sensor data 

Copy sensor data? 

Basic adjustment 
The reset function resets all parameters adjusted by the user to the 
delivery status and the peak values to the actual values. 

Reset 

Select reset? 

Reset 

Basic adjustment 

Peak value, measured value 

Peak value, temperature 

6) With instruments with signal output 4 ... 20 mA/HART 
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6 Set up with the display and adjustment module PLICSCOM 

Optional settings 

Basic adjustment 
The "Reset" "Basic adjustment' resets the values of the following 
menu items: 

Menu section Function Reset value 

Basic settings Zero /Min. adjustment Measuring range begin 

Span /Max. adjustment Measuring range end 

Density 1 kg /I 

Density unit kg /I 

Damping 1 s 

Linearization Linear 

Sensor -TAG Sensor 

Display Displayed value 1 bar 

Displayed value 2 % 

Display unit Volume /I 

Scaling 0.00 to 100.0 

Decimal point indication 8888.8 

Service Current output - charac- 
teristics 

4 ... 20 mA 

Current output - failure < 3.6 mA 

Current output - min. 
current 

> 3.8 mA 

Current output - max. 
current 

> 20.5 mA 

The values of the following menu items are not reset with "Reset: 

Menu section Function Reset value 

Basic settings Unit of measurement No reset 

Temperature unit No reset 

Position correction No reset 

Display Backlight No reset 

Service SIL No reset 

Language No reset 

HART model) No reset 

Application No reset 

Peak value 
The min. and max. temperature or pressure values are each reset to 
the actual value. 

Additional adjustment and diagnosis options such as e.g. scaling, 
simulation or trend curve presentation are shown in the following 
menu schematic. You will find a detailed description of these menu 

7) With instruments with signal output 4 ... 20 mA/HART 

VEGABAR 52 4 ... 20 mA/HART 37 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 444 of 564



6 Set up with the display and adjustment module PLICSCOM 

Basic adjustment 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Unit 

Unit of measurement 

bar 

Temperature unit 

°C 

Damping 1.. 

1s 

Display 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Displayed value 

Pressure 

27' 

Backlight 

Switched off 

c:±11 ¡ 

items in the operating instructions manual "Display and adjustment 
module ". 

6.5 Menu schematic 
Information: 
Depending on the version and application, the highlighted menu 
windows may not always be available. 

Position correction 

Offset 

0.2 mbar 

0000 mbar 

1 

J \ 

Linearization curve 

Linear 

Displayed value 

Scaled 

2.1\ 

Min. adjustment 1. ( Max. adjustment 

000.0 % 100.00 % 

0.0 mbar 100.00 mbar 

0.0 mbar 0.0 mbar 

Sensor -TAG 1 

Sensor 

Display unit 

Volume I 
2.2 Scaling 

0 % =0.0 

100% =100.0 

2. 
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Diagnostics 

6 Set up with the display and adjustment module PLICSCOM 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Peak value 

p -min.: -5.8 mbar 

p -max.: 167.5 mbar 

3.% Sensor status 

OK 

Trend curve 

Start trend curve? 

3.6 

T -min.: -12.5 °C 

T -max.: +85.5 °C 
J l / \ i 

Service 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Current output 4.1' Simulation Reset 4. Language 4.a 

Characteristic: 4-20 mA 

Fail.mode: < 3.6 mA Start simulation Select reset Deutsch 

Min. current: 3.8 mA 

max. current 20.5 mA i \ i 

SIL 4:5 HART mode 4.Á r Copy sensor data 4. r PIN 4.6 

Deactivatedl Standard Copy sensor data? Enable? 

Address 0 

i \ J 

Application 4. 

Level 

Info 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Instrument type 

Serial number 

5.1' Calibration date 5. 

Software version 

r Last change using PC 5.6 ( Sensor characteristics 54 

J \ 

Display now? 
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7 Set up with PACTware and other adjustment programs 

VEGACONNECT directly 
on the sensor 

VEGACONNECT exter- 
nally 

7 Set up with PACTware and other 
adjustment programs 

7.1 Connect the PC via VEGACONNECT 

Fig. 24: Connection of the PC via VEGACONNECT directly to the sensor 

1 USB cable to the PC 
2 VEGACONNECT 
3 Sensor 

Fig. 25: Connection via VEGACONNECT externally 

1 12C bus (corn.) interface on the sensor 
2 12C connection cable of VEGACONNECT 
3 VEGACONNECT 
4 USB cable to the PC 

Necessary components: 

VEGABAR 52 
PC with PACTware and suitable VEGA DTM 
VEGACONNECT 
Power supply unit or processing system 
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7 Set up with PACTware and other adjustment programs 

VEGACONNECT via HART 

.. 

- ;OO Q 

O :OO.Oi© 

Fig. 26: Connecting the PC via HART to the signal cable 

1 VEGABAR 52 
2 HART resistance 250 0 (optional depending on processing) 
3 Connection cable with 2 mm pins and terminals 
4 Processing system /PLCNoltage supply 

I 

11 

Necessary components: 

VEGABAR 52 
PC with PACTware and suitable VEGA DTM 
VEGACONNECT 
HART resistance approx. 250 0 
Power supply unit or processing system 

Note: 
With power supply units with integrated HART resistance (internal 
resistance approx. 250 0), an additional external resistance is not 
necessary. This applies, e. g. to the VEGA instruments VEGATRENN 
149A, VEGADIS 371, VEGAMET 381. Common Ex separators are 
also usually equipped with a sufficient current limitation resistance. 
In such cases, VEGACONNECT 4 can be connected parallel to the 
4 ... 20 mA cable. 

7.2 Parameter adjustment with PACTware 
Further setup steps are described in the operating instructions 
manual "DTM Collection /PACTware" attached to each CD and which 
can also be downloaded from our homepage. A detailed description 
is available in the online help of PACTware and the VEGA DTMs. 

Note: 

1 Keep in mind that for setup of VEGABAR 52, DTM -Collection in the 
actual version must be used. 

All currently available VEGA DTMs are included as a DTM Collection 
on a CD. They can be purchased for a token fee from the responsible 
VEGA agency. In addition, the actual PACTware version is also avail- 
able on this CD. 

In addition, this DTM Collection incl. the basic version of PACTware 
can be downloaded free of charge from the Internet. Move via www. 
vega.com and "Downloads" to "Software ". 
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7 Set up with PACTware and other adjustment programs 

7.3 Parameter adjustment with AMSTM and PDM 
For VEGA sensors, instrument descriptions for the adjustment 
programs AMSTM and PDM are available as DD or EDD. The instru- 
ment descriptions are already implemented in the current versions of 
AMSTM and PDM. 

For older versions of AMSTM and PDM, a free -of- charge download is 

available via Internet. Move via www.vega.com and "Downloads" to 
"Software ". 
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Maintenance 

Cleaning 

8 Maintenance and fault rectification 

8 Maintenance and fault rectification 

8.1 Maintain 
If the instrument is used properly, no special maintenance is required 
in normal operation. 

In some applications, product buildup on the diaphragm can influence 
the measuring result. Depending on the sensor and application, take 
precautions to ensure that heavy buildup, and especially a hardening 
thereof, is avoided. 

If necessary, clean the diaphragm. Make sure that the materials are 
resistant to the cleaning process, see resistance list under "Services" 
on "www.vega.com ". The wide variety of applications of chemical 
seals makes special cleaning instructions necessary for each applica- 
tion. Please ask the VEGA agency serving you. 

8.2 Rectify faults 
Reaction when malfunc- The operator of the system is responsible for taking suitable meas- 
tions occur ures to rectify faults. 

Failure reasons 

Fault rectification 

24 hour service hotline 

Check the 4 ... 20 mA 
signal 

VEGABAR 52 offers maximum reliability. Nevertheless, faults can oc- 
cur during operation. These may be caused by the following, e.g.: 

Sensor 
Process 
Voltage supply 
Signal processing 

The first measures to be taken are to check the output signals as well 
as to evaluate the error messages via the display and adjustment 
module. The procedure is described below. Further comprehensive 
diagnostics can be carried out on a PC with the software PACTware 
and the suitable DTM. In many cases, the causes can be determined 
and the faults rectified this way. 

Should these measures not be successful, please call in urgent cases 
the VEGA service hotline under the phone no. +49 1805 858550. 

The hotline is available to you 7 days a week round -the -clock. Since 
we offer this service world -wide, the support is only available in the 
English language. The service is free of charge, only the standard 
telephone costs will be charged. 

Connect a handheld multimeter in the suitable measuring range ac- 
cording to the wiring plan. 
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8 Maintenance and fault rectification 

Error messages via the 
display and adjustment 
module 

Error code Cause Rectification 

4 ... 20 mA 
signal not 
stable 

Level fluctuations - Set the integration time via the 
display and adjustment module or 
PACTware 

No atmospheric pres- 
sure compensation 

- Check the pressure compensation 
in the housing and clean the filter 
element, if necessary 

4 ... 20 mA 
signal miss- 
ing 

Connection to volt- 
age supply wrong 

- Check connection according to 
chapter "Connection steps" and 
if necessary, correct according to 
chapter "Wiring plan" 

No power supply - Check cables for breaks; repair if 
necessary 

Operating voltage 
too low or load resist- 
ance too high 

- Check, adapt if necessary 

Current sig- 
nal greater 
than 22 mA 
or less than 
3.6 mA 

Electronics module 
or measuring cell de- 
fective 

- Exchange the instrument or send it 
in for repair 

In Ex applications, the regulations for the wiring of intrinsically safe 
circuits must be observed. 

Error code Cause Rectification 

E013 no measured value 
available') 

- Exchange the instrument or send it 
in for repair 

E017 Adjustment span too 
small 

- repeat with modified values 

E036 no operable sensor 
software 

- Carry out a software update or send 
instrument for repair 

E041 Hardware error - Exchange the instrument or send it 
in for repair 

Reaction after fault recti- Depending on the reason for the fault and the measures taken, the 
fication 

Total deviation 

steps described in chapter "Set up" may have to be carried out again. 

8.3 Calculation of total deviation (according to 
DIN 16086) 

The total deviation 
Ftotai according to DIN 16086 is the sum of basic 

accuracy Fpert and longterm stability Fstab. Ftotai is also called maximum 
practical deviation or utility error. 

Ftota1= Fpert + Fstab 

Fpert - ` \ 
((FT)2 

+ 
(FK)2) 

With the analogue signal output there is also the error of the current 
output F. 

8) Fault message can also appear if the pressure is higher than the nominal 
range. 
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Example 

t1 8 Maintenance and fault rectification 

Fperf = J((FT)2 + (FKI)2 + 
(Fay) 

With: 

Ftotai: Total deviation 
Fperf: Basic accuracy 
Fstab: Long -term drift 
FT: Temperature coefficient (influence of medium or ambient 
temperature) 
FKI: Deviation 
Fa: Error current output 

Pressure measurement in the pipeline 8 bar (800 KPa) 

Product temperature 50 °C, hence within the compensated range 

VEGABAR 52 with measuring range 10 bar 

Calculation of the set Turn Down: TD = 10 bar /8 bar, TD = 1.25 

Basic accuracy digital output signal in percent: 
Fperf = ((FT)2 + (FKI)2) 

FT = (0.05% + 0.1 %xTD) 
FKI= 0.075 

Fperf = 4í(0.05 % + 0.1 % x 1.25)2+ (0.075 %)2) 

Fperf =0.19% 

Total deviation digital output signal in percent: 
Ftotal = F perf + Fstab 

Fstab = (0.1 % xTD) /year 

Fstab = (0.1 % x 1.25) /year 

Fstab = 0.125 % 

Ftotal = 0 .19% +0.125 % = 0.315% 

Total deviation digital output signal absolute: 
Ftotal = 0.315 % x 8 bar /100 % = 25.2 mbar 

Basic 
accuracy 

analogue output signal in percent: 
Fperf = V ((FT)2 + (FKi)2 + (Fa)2) 

FT = (0.05 % + 0.1 %xTD) 

FKi= 0.075 

Fa= 0.15 % 

Fperf = 4((0.05 % + 0.1 % x 1.25)2+ (0.075 %)2 + (0.15 %)2) 

F perf =0.24% 

Total deviation analogue output signal in percent: 
Ftotal -F perf + Fstab 

Fstab = (0.1 % x TD)/year 

Fstab = (0.1 % x 1.25)/year 

Fstab=0.125% 

Ftotal =0.24% +0.125% =0.365 °/0 

VEGABAR 52 4 ... 20 mA/HART 45 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 452 of 564



8 Maintenance and fault rectification 

Load sensor software 
to PC 

Total deviation analogue output signal absolute: 
Ft., = 0.365 % x 8 bar /100 % = 29.2 mbar 

8.4 Exchanging the electronics module 
In case of a defect, the electronics module can be exchanged by the 
user against an identical type. If no electronics module is available on 
side, the module can be ordered from the agency serving you. 

Ordering and exchange are possible with or without sensor serial 
number. The electronics module with serial number includes order - 
specific data such as factory setting, seal material etc. These are not 
included in the electronics module without serial number. 

The serial number is stated on the type label of VEGABAR 52 or on 
the delivery note. 

8.5 Software update 
The software version of VEGABAR 52 can be determined as follows: 

on the type label of the electronics 
Via the display and adjustment module 
via PACTware 

You can view all software histories on our website www.vega.com. 
Make use of this advantage and get registered for update information 
via e-mail. 

The following components are required to update the sensor soft- 
ware: 

Sensor 
Voltage supply 
VEGACONNECT 
PC with PACTware 
Current sensor software as file 

At "www.vega.com /downloads" go to "Software ". Select under "plics 
sensors and instruments ", "Firmware updates" the respective instru- 
ment series and software version. Load the zip file via the right mouse 
key with "Save target as" e.g. on the desktop of your PC. Move with 
the right mouse key to the folder and select "Extract all ". Save the 
extracted files, for example on the desktop. 

Prepare update Connect the signal conditioning instrument to power supply and 
provide the connection from the PC to the instrument via the interface 
adapter. Start PACTware and go via the menu "Project" to the VEGA 
project assistant. Select "USB" and "Set instruments online ". Activate 
the project assistant with "Start ". The assistant establishes the con- 
nection automatically and opens the parameter adjustment window 
"Sensor # online parameter adjustment'. Connect this parameter c,,, 

adjustment window before you carry out further steps. 
v 
V 

Load software into sen- Select with the right mouse key the sensor in the project and go to m sor "Additional function ". Then click to "Software update ". The window 8 
"Sensor # software update" opens. PACTware checks now the sensor W 

N 1 
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8 Maintenance and fault rectification 

data and displays the actual hardware and software version of the 
sensor. This takes approximately 60 s. 

Push the button "Update software" and select the previously extracted 
hex file. Then the software update can be started. The additional files 
are installed automatically. Depending on the sensor, this procedure 
lasts up to 1 h. Then the message appears "Software update suc- 
cessfully executed ". 

8.6 Instrument repair 
If a repair is necessary, please proceed as follows: 

You can download a return form (23 KB) from our Internet homepage 
www.vega.com under: "Downloads - Forms and certificates - Repair 
form" 

By doing this you help us carry out the repair quickly and without hav- 
ing to call back for needed information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage -proof 
Attach the completed form and, if need be, also a safety data 
sheet outside on the packaging 
Please ask the agency serving you for the address of your return 
shipment. You can find the respective contact data on our website 
www.vega.com under: "Company - VEGA worldwide" 
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9 Dismounting 

n 

9 Dismounting 

9.1 Dismounting steps 
Warning: 
Before dismounting, be aware of dangerous process conditions such 
as e.g. pressure in the vessel, high temperatures, corrosive or toxic 
products etc. 

Take note of chapters "Mounting" and "Connecting to power supply' 
and carry out the listed steps in reverse order. 

9.2 Disposal 
The instrument consists of materials which can be recycled by spe- 
cialised recycling companies. We use recyclable materials and have 
designed the parts to be easily separable. 

WEEE directive 2002/96/EG 
This instrument is not subject to the WEEE directive 2002/96/EG and 
the respective national laws. Pass the instrument directly on to a spe- 
cialised recycling company and do not use the municipal collecting 
points. These may be used only for privately used products according 
to the WEEE directive. 

Correct disposal avoids negative effects on humans and the environ- 
ment and ensures recycling of useful raw materials. 

Materials: see chapter "Technical data" 

If you have no way to dispose of the old instrument properly, please 
contact us concerning return and disposal. 

48 VEGABAR 52 4 ... 20 mA/HART 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 455 of 564



 10 Supplement 

10 Supplement 

10.1 Technical data 
General data 
Parameter, pressure 

Measuring principle 

Communication interface 

Gauge pressure, absolute pressure, vacuum 

Ceramic -capacitive, dry measuring cell 

I2C bus 

Materials and weights 
Material 316L corresponds to 1.4404 or 1.4435 

Materials, wetted parts 

- Process fitting 

- Diaphragm 

- Joining material diaphragm /Basic ele- Glass solder 
ment measuring cell 

- Measuring cell seal 

316L, PVDF, Alloy C -22, Alloy C -276, Duplex 1.4462, 
Titanium Grade 2 

sapphire ceramic® (99.9 % oxide ceramic) 

Material seal process fitting 

- Thread GY (EN 837) 

- Thread G1' (DIN 3852 -A) 

- M44 x 1.25 (DIN 13) 

Surface quality hygienic fittings, typ. 

- Surface quality, typ. 

Materials, non -wetted parts 

- Electronics housing 

- External housing 

- Socket, wall mounting plate external 
housing 

- Seal between socket and wall mount- 
ing plate 

- Seal below wall mounting plate 

- Seal, housing cover 

- Inspection window in housing cover 
for display and adjustment module 

- Ground terminal 

- Ohmic contact 

- Connection cable between transmitter 
and external electronics housing with 
IP 68 version 

- Type label support on connection 
cable 

FKM (VP2/A, A+P70.16), EPDM (A+P 75.5/KW75F), 
FFKM (Kalrez 6375, Perlast G75S, Perlast G75B) 

Klingersil C-4400 

Klingersil C-4400 

FKM, FFKM, EPDM 

Ra<0.8µm 

Plastic PBT (polyester), Alu die -casting powder- coated, 
316L 

plastic PBT (Polyester), 316L 

plastic PBT (Polyester), 316L 

EPDM (fixed connected) 

EPDM (only with 3A approval) 

NBR (stainless steel housing), silicone (Alu /plastic hous- 
ing) 

Polycarbonate (UL -746 -C listed) 

316Ti/316L 

Between ground terminal and process fitting 

PUR 

PE hard 
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10 Supplement 

- Connection cable with IP 68 1 bar PE 
version 

Weight approx. 0.8 ... 8 kg (1.764 ... 17.64 lbs), depending on process 
fitting 

Output variable 
Output signal 4 ... 20 mA/HART 

HART output values according to HART standard 5.0 

- Primary Value Pressure 

- Secondary Value Temperature9) 

Signal resolution 1.6 pA 

Failure signal current output (adjustable) mA -value unchanged 20.5 mA, 22 mA, < 3.6 mA 

Max. output current 22 mA 

Load see load diagram under Power supply 

Met NAMUR recommendation NE 43 

Dynamic behaviour output 
Run -up time approx. 10s 

Fig. 27: Sudden change of the process variable. t,: dead time; tA: rise time; ts: jump response time 

1 Process variable 
2 Output signal 

Dead time <_ 150 ms 

Rise time <- 100 ms (10 ... 90 %) 

Step response time <_ 250 ms (ti: 0 s, 10 ... 90 %) 

Damping (63 % of the input variable) 0 ... 999 s, adjustable 

Additional output parameter - temperature 
Processing is made via output signal HART multidrop, Profibus PA and Foundation Fieldbus 

Range -50 ... +150 °C ( -58 ... +302 °F) 

Resolution 1 °C (1.8 °F) 

9) Depending on the respective instrument and the process fitting, the temperature can deviate from the real 

process temperature. 
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Accuracy 

- in the range of 0 . +100 °C ±3 K 

( +32 ... +212 °F) 

- in the range of -50 ... 0 °C 
( -58 ... +32 °F) and +100 ... +150 °C 
( +212 ... +302 °F) 

typ. ±4 K 

Input variable 
Adjustment 

Adjustment range of the min. /max. adjustment relating to the nominal measuring range: 

- Percentage value 

- Pressure value 

-10... 110% 

-20 ... 120 % 

Adjustment range of the zero /span adjustment relating to the nominal measuring range: 

- zero -20 ... +95 % 

- span -120 ... +120 %10) 

- Difference between zero and span max. 120 % of the nominal range 

Recommended max. turn down 10 : 1 (no limitation) 

Nominal measuring ranges and overload capability in bar /kPa 

The specifications are only an overview and refer to the measuring cell. Limitations due to the ma- 
terial and version of the process fitting are possible. The specifications on the nameplate apply. 

Nominal range Overload capacity, max. 
pressure 

Overload capacity, min. pres- 
sure 

Gauge pressure 

0 ... +0.1 bar /0 ... +10 kPa +15 bar / +1500 kPa -0.2 bar / -20 kPa 

0 ... +0.2 bar /0 ... +20 kPa +20 bar / +2000 kPa -0.4 bar / -40 kPa 

0 ... +0.4 bar /0 ... +40 kPa +30 bar / +3000 kPa -0.8 bar / -80 kPa 

0 ... +1 bar /0 ... +100 kPa +35 bar / +3500 kPa -1 bar / -100 kPa 

0 ... +2.5 bar /0 ... +250 kPa +50 bar / +5000 kPa -1 bar / -100 kPa 

0 ... +5 bar /0 ... +500 kPa +65 bar / +6500 kPa -1 bar / -100 kPa 

0 ... +10 bar /0 ... +1000 kPa +90 bar / +9000 kPa -1 bar / -100 kPa 

0 ... +25 bar /0 ... +2500 kPa +130 bar / +13000 kPa -1 bar / -100 kPa 

0 ... +60 bar /0 ... +6000 kPa +200 bar / +20000 kPa -1 bar / -100 kPa 

-1 ... 0 bar / -100 ... 0 kPa +35 bar / +3500 kPa -1 bar / -100 kPa 

-1 ... +1.5 bar / -100 ... +150 kPa +50 bar / +5000 kPa -1 bar / -100 kPa . 

-1 ... +5 bar / -100 ... +500 kPa +65 bar / +6500 kPa -1 bar / -100 kPa 

-1 ... +10 bar / -100 ... +1000 kPa +90 bar / +9000 kPa -1 bar / -100 kPa 

-1 ... +25 bar / -100 ... +2500 kPa +130 bar / +13000 kPa -1 bar / -100 kPa 

-1 ... +60 bar / -100 ... +6000 kPa +200 bar / +20000 kPa -1 bar / -100 kPa 

-0.05 ... +0.05 bar / -5 ... +5 kPa +15 bar / +1500 kPa -0.2 bar / -20 kPa 

-0.1 ... +0.1 bar / -10 ... +10 kPa +20 bar / +2000 kPa -0.4 bar / -40 kPa 

10) Values less than -1 bar cannot be set. 
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10 Supplement 

Nominal range Overload capacity, max. 
pressure 

Overload capacity, min. pres- 
sure 

-0.2 ... +0.2 bar / -20 ... +20 kPa +30 bar / +3000 kPa -0.8 bar / -80 kPa 

-0.5 ... +0.5 bar / -50 ... +50 kPa +35 bar / +3500 kPa -1 bar / -100 kPa 

Absolute pressure 

0 ... 0.1 bar /0 ... 10 kPa 15 bar /1500 kPa 0 bar abs. 

0 ... 1 bar /0 ... 100 kPa 35 bar /3500 kPa 0 bar abs. 

0 ... 2.5 bar /0 ... 250 kPa 50 bar /5000 kPa 0 bar abs. 

0 ... 5 bar /0 ... 500 kPa 65 bar /6500 kPa 0 bar abs. 

0 ... 10 bar /0 ... 1000 kPa 90 bar /9000 kPa 0 bar abs. 

0 ... 25 bar /0 ... 2500 kPa 130 bar /13000 kPa 0 bar abs. 

0 ... 60 bar /0 ... 6000 kPa 200 bar /20000 kPa 0 bar abs. 

Nominal measuring ranges and overload capacity in psi 

The specifications are only an overview and refer to the measuring cell. Limitations due to the ma- 
terial and version of the process fitting are possible. The specifications on the nameplate apply. 

Nominal range Overload capacity, max. 
pressure 

Overload capacity, min. pres- 
sure 

Gauge pressure 

0 ... +1.450 psig +217.6 psig -2.900 psig 

0 ... +2.901 psig +290.1 psig -5.802 psig 

0 ... +5.802 psig +435.1 psig -11.60 psig 

0 ... +14.50 psig +507.6 psig -14.5 psig 

0 ... +36.26 psig +725 psig -14.50 psig 

0 ... +72.52 psig +942.7 psig -14.50 psig 

0 ... +14.50 psig +1305 psig -14.50 psig 

0 ... +362.6 psig +1885 psig -14.50 psig 

0 ... +870.2 psig +2901 psig -14.50 psig 

-14.5 ... 0 psig +507.6 psig -14.50 psig 

-14.5 ... +21.76 psig +725.2 psig -14.5 psig 

-1 ... +72.52 psig +942.7 psig -14.5 psig 

-14.50 ... +145.0 psig +1305 psig -14.50 psig 

-1 ... +362.6 psig +1885 psig -14.5 psig 

-1 ... +870.2 psig +2901 psig -14.50 psig 

-0.725 ... +0.725 psig +217.6 psig -2.901 psig 

-1.450 ... +1.450 psig +290.1 psig -5.801 psig 

-2.901 ... +2.901 psig +435.1 psig -11.60 psig 

-7.252 ... +7.252 psig +507.6 psig -14.50 psig 

Absolute pressure 

0 ... 1.405 psi 217.6 psi 0 psi 
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Nominal range Overload capacity, max. 
pressure 

Overload capacity, min. pres- 
sure 

0 ... 14.5 psi 507.6 psi 0 psi 

0 ... 36.26 psi 725.2 psi 0 psi 

0 ... 72.52 psi 942.7 psi 0 psi 

0 ... 145.0 psi 1305 psi 0 psi 

0 ... 362.6 psi 1885 psi 0 psi 

0 ... 870.2 psi 2901 psi 0 psi 

Reference conditions and actuating variables (according to DIN EN 60770 -1) 
Reference conditions according to DIN EN 61298 -1 

- Temperature +15 ... +25 °C ( +59 ... +77 °F) 

- Relative humidity 45 ... 75 

- Air pressure 860 ... 1060 mbar /86 ... 106 kPa (12.5 ... 15.4 psig) 

Determination of characteristics Limit point adjustment according to IEC 61298 -2 

Characterstic curve Linear 

Reference installation position upright, diaphragm points downward 

Influence of the installation position < 0.2 mbar /20 Pa (0.003 psig) 

Deviation determined according to the limit point method according to IEC 60770 ") 
Applies to the digital signal output (HART, Profibus PA, Foundation Fieldbus) as well as to ana- 
logue current output 4 ... 20 mA and refers to the set span. Turn down (TD) is the ratio nominal 
measuring range /set span. 

Deviation with absolutely flush process fittings EV, FT 

- Turn down 1 : 1 up to 5 : 1 

- Turn down > 5 : 1 

Deviation with version 0.075 % 

< 0.05 % 

<0.01 %xTD 

- Turn down 1 : 1 up to 5 : 1 < 0.075 % 

- Turn down > 5 : 1 <0.015%xTD 
Deviation with version 0.1 % 

- Turn down 1 : 1 up to 5 : 1 < 0.1 % 

- Turn down > 5 : 1 <0.02 %xTD 
Deviation with version 0.2 

- Turn down 1 : 1 up to 5 : 1 < 0.2 % 

- Turn down > 5 : 1 <0.04 %xTD 
Deviation with absolute pressure measuring range 0.1 bar 

- Turn down 1 : 1 up to 5 : 1 < 0.25 % 

- Turn down >5:1 <0.05 %xTD 

Influence of the product or ambient temperature 
Thermal change zero signal and output span 

") Incl. non -linearity, hysteresis and non -repeatability. 
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Applies to the digital signal output (HART, Profibus PA, Foundation Fieldbus) as well as to ana- 
logue current output 4 ... 20 mA and refers to the set span. Turn down (TD) is the ratio nominal 
measuring range /set span. 

Thermal change zero signal and output span, reference temperature 20 °C (68 °F): 

- In the compensated temperature < (0.05 % + 0.1 % x TD) 
range 0 ... +100 °C ( +32 ... +212 °F) 

- Outside the compensated tempera- < (0.05 % + 0.15 % xTD) 
ture range 

Thermal change zero signal and output span with absolute pressure measuring range 0.1 bar, 
reference temperature 20 °C (68 °F): 

- In the compensated temperature < (0.1 % + 0.1 % xTD) 
range 0 ... +100 °C ( +32 ... +212 °F) 

- Outside the compensated tempera- < (0.15 % + 0.15 % xTD) 
ture range 

Thermal change, current output 
Applies also to the analogue 4 ... 20 mA current output and refers to the set span. 

Thermal change, current output < 0.05 %/10 K, max. < 0.15 %, each with -40 ... +80 °C 
( -40 ... +176 °F) 

-0,15% 

-40 °C -20 °C 20 °C 

-0,15% 

40 °C 60 °C 80 °C 

Fig. 28: Thermal change, current output 

Long -term stability (according to DIN 16086 and IEC 60770 -1) 

Applies to digital HART interface as well as to analogue current output 4 ... 20 mA under refer- 
ence conditions. Specifications refer to the set span. Turn down (TD) is the relation nominal meas- 
uring range /set span. 

Long -term drift of the zero signal: 

- For one year <0.05 %xTD 
- For five years < 0.1 %xTD 
- For ten years < 0.2 %xTD 

Ambient conditions 
Ambient, storage and transport temperature 

- Standard version -40 ... +80 °C ( -40 ... +176 °F) 

- Versions IP 66/IP 68 (1 bar) and IP 68 -20 ... +80 °C ( -4 ... +176 °F) 
(25 bar), connection cable PUR 
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- Version IP 66/IP 68 (1 bar), connec- -20 ... +60 °C ( -4 ... +140 °F) 
tion cable PE 

Process conditions 
The specifications of the pressure stage and product temperature are used as an overview. The 
specifications on the type label are applicable. 

Pressure stage, process fitting 

- Thread 316L, depending on connec- PN 10, PN 60, PN 160 
tion 

- Thread Aluminium PN 25 

- Thread PVDF PN 10 

- Hygienic fittings 316L, depending on PN 6, PN 10, PN 25, PN 40 (PN 40 only with DRD and 
connection DIN 11851) 

- Flange 316L PN 16, PN 40,150 lbs, 300 lbs, 600 lbs 

- Flange with extension 316L without PN specification, PN 16, PN 40 or 150 lbs, 
300 lbs, 600 lbs 

- Flange flattened on both sides 316L PN 10 

- Flange PVDF PN 16 

Product temperature depending on the measuring cell seal12) 

Measuring cell seal Product temperature - standard 
version 

Product temperature - version 
with extended temperature range 

FKM (VP2/A) -20 ... +120 °C ( -4 ... +248 °F) -20 ... +150 °C ( -4 ... +302 °F) 

FKM (A +P 70.16) -40 ... +120 °C ( -40 ... +248 °F) - 

EPDM (A +P 75.5/KW75F) -40 ... +120 °C ( -40 ... +248 °F) 

1 h: 140 °C/284 °F cleaning tem- 
perature 

-40 ... +150 °C ( -40 ... +302 °F) 

EPDM (ET 7056) -40 ... +120 °C ( -40 ... +248 °F) 

1 h: 140 °C/284 °F cleaning tern - 
perature 

- 

FFKM (Kalrez 6375) -20 ... +120 °C ( -4 ... +248 °F) -20 ... +150 °C ( -4 ... +302 °F) 

FFKM (Perlast G75S) -15 ... +120 °C ( -4 ... +248 °F) -15 ... +150 °C (5 ... +302 °F) 

FFKM ( Perlast G75B) -15 ... +120 °C ( -4 ... +248 °F) -15 ... +150 °C (5 ... +302 °F) 

Vibration resistance 

Shock resistance 

mechanical vibrations with 4 g and 5 ... 100 Hz13) 

Acceleration 100 g/6 ms14) 

Electromechanical data - version IP 66/IP 67 

Cable entry /plug15) 

12) With process fitting PVDF, max. 100 °C (212 °F). 
13) Tested according to the guidelines of German Lloyd, GL directive 2. 
14) Tested according to EN 60068 -2 -27. 

15) Depending on the version M12 x 1, according to ISO 4400, Harting, 7/8" FF. 
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- Single chamber housing 

- Double chamber housing 

_/¡ 
[ 1 L 

- 1 x cable gland M20 x 1.5 (cable: 0 5 ... 9 mm), 1 x 
blind plug M20 x 1.5 

or: 

- 1 x closing cap 1/2 NPT, 1 x blind plug 1/2 NPT 
or: 

- 1 Ix plug (depending on the version), 111k blind stopper 
M20? ? 1.5 

or: 

-2 x blind plug M20 x 1,5 

- 1 x cable entry M20 x 1.5 (cable: 0 5 ... 9 mm), 1 x 
blind plug M20 x 1.5; plug M12 x 1 for the external 
display and adjustment unit (optional) 

or: 

- 1 x closing cap 1 NPT, 1 x blind plug 1h NPT, plug 
M12 x 1 for the external display and adjustment unit 
(optional) 

or: 

- 1 x plug (depending on the version), 1 x blind plug 
M20 x 1.5; plug M12 x 1 for the external display and 
adjustment unit (optional) 

or: 

-2 x blind stoppers M20 x 1.5; plug M12 x 1 for the 
external display and adjustment unit (optional) 

Spring -loaded terminals for wire cross- < 2.5 mm2 (AWG 14) 
section 

Electromechanical data - version IP 66/IP 68 (1 bar) 

Cable entry 

- Single chamber housing - 1 x IP 68 cable gland M20 x 1.5; 1 x blind plug 
M20x1.5 

or: 

- 1 x closing cap Y NPT, 1 x blind plug 1/2 NPT 

Connection cable 

- Configuration four wires, one suspension wire, one breather capillary, 
screen braiding, metal foil, mantle 

- Wire cross -section 0.5 mm2 (AWG 20) 

- Wire resistance < 0.036 0/m (0.011 f)/ft) 

- Tensile strength > 1200 N (270 pounds force) 

- Standard length 5 m (16.4 ft) 

- Max. length 1000 m (3281 ft) 

- Min. bending radius at 25 °C/77 °F 25 mm (0.985 in) 

- Diameter approx. 8 mm (0.315 in) 

- Colour - Non -Ex version Black 

- Colour - Ex- version Blue 
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Electromechanical data - version IP 68 

Connection cable between IP 68 instrument and external housing: 

- Configuration four wires, one suspension wire, one breather capillary, 
screen braiding, metal foil, mantle 

- Wire cross -section 0.5 mm2 (AWG 20) 

- Wire resistance < 0.036 û/m (0.011 0/ft) 

- Standard length 5 m (16.40 ft) 

- Max. length 180 m (590.5 ft) 

- Min. bending radius at 25 °C/77 °F 25 mm (0.985 in) 

- Diameter approx. 8 mm (0.315 in) 

- Colour Blue 

Cable entry /plug161 

- External housing - 1 x cable gland M20 x 1.5 (cable: o 5 ... 9 mm), 1 x 
blind plug M20 x 1.5 

or: 

- 1mc plug (depending on the version), 1a blind stopper 
M20? ?1.5 

Spring -loaded terminals for wire cross- 2.5 mm2 (AWG 14) 
section up to 

Display and adjustment module 
Voltage supply and data transmission through the sensor 

Indication LC display in dot matrix 

Adjustment elements 4 keys 

Protection rating 

- unassembled IP 20 

- mounted into the sensor without cover IP 40 

Material 

- Housing ABS 

- Inspection window Polyester foil 

Voltage supply 
Operating voltage 

- Non -Ex instrument 

- Ex -ia instrument 

- Exd instrument 

12...36VDC 
12 ... 30VDC 
18 ... 36VDC 

Operating voltage with illuminated display and adjustment module 

- Non -Ex instrument 20 ... 36 V DC 

- Ex -ia instrument 20 ... 30 V DC 

- Ex d instrument 20 ... 36 V DC 

Permissible residual ripple 

- <100Hz U 
SS 

<1V 

16) Depending on the version M12 x 1, according to ISO 4400, Harting, 7/8" FF. 
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- 100 Hz ... 10 kHz 

Load 

Uss <10mV 
see diagram 

1000 

750 

500 

250 22 F® ------- 
1 

1 1 ® 
I I I I I I I I I I I 

12 14 16 18 20 22 24 26 28 30 32 34 36 V 

Fig. 29: Voltage diagram 

1 HART load 
2 Voltage limit Ex -ia instrument 
3 Voltage limit non -Ex/Ex -d instrument 
4 Operating voltage 

Electrical protective measures 
Protection rating 

- Housing, standard IP 66/IP 6717) 

- Aluminium and stainless housing IP 68 (1 bar)18) 

(optionally available) 

- Process component in IP 68 version IP 68 (25 bar) 

- External housing IP 65, IP 66/IP 68 (0.2 bar) 

Overvoltage category III 

Protection class II 

Functional safety (SIL) 

Functional safety is already activated on instruments with SIL qualification ex factory. On instru- 
ments without SIL qualification ex factory, the functional safety must be activated by the user via 
the display and adjustment module or via PACTware for applications according to SIL. 

Functional safety according to IEC 61508 -4 

- Single channel architecture (10o1 D) up to SIL2 

- double channel diversitary redundant up to SIL3 
architecture (1 oo2D) 

You can find detailed information in the supplied Safety Manual of the instrument series or under 
"www.vega.com ", "Downloads ", "Approvals ". 

Approvals 
Instruments with approvals can have different technical data depending on the version. 

17) Instruments with gauge pressure measuring ranges cannot detect the ambient pressure when submerged, e.g. 
in water. This can lead to falsification of the measured value. 

18) Only with instruments with absolute pressure ranges. 
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For that reason the associated approval documents of these instruments have to be carefully 
noted. They are part of the delivery or can be downloaded under www.vega.com via "VEGA Tools" 
and "serial number search" as well as via "Downloads" and "Approvals ". 

10.2 Dimensions 
The following dimensional drawings represent only an extract of the possible versions. Detailed 
dimensional drawings can be downloaded on www.vega.com under "Downloads" and "Drawings ". 

The double chamber housings are only available for Ex -d version with instruments with 4 ... 20 mA 
signal output. 

Plastic housing 

Fig. 30: Housing versions in protection IP 66 /IP 68 (0.2 bar) - with integrated display and adjustment module the 
housing is 9 mm /0.35 in higher 

1 Single chamber version 
2 Double chamber version 

Aluminium housing 

Fig. 31: Housing versions in protection IP 66 /IP 68 (0.2 bar) - with integrated display and adjustment module the 
housing is 9 mm /0.35 in higher 

i Single chamber version 
2 Double chamber version 
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Aluminium housing in protection rating IP 66 /IP 68 (1 bar) 

Fig. 32: Housing versions in protection IP066 /IPJ68 (10bar) - with integrated display and adjustment module the 
housing is 9YJmm /0.35Din higher 

1 Single chamber version 
2 Double chamber version 

Stainless steel housing 
-59mm 
(2.32") 

o80mm 
(3.15") 

- 69 mm 
(2.72") 

o79mm 

M20x1,5/ 
'/z NPT 0 

- 87 mm 3.43" 

o86mm 

M16x1,5 

M20x1,5/ 
1/2 NPT 0 

Fig. 33: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated display and adjustment module the 
housing is 9 mm /0.35 in higher 

1 Single chamber version, electropolished 
2 Single chamber version, precision casting 
3 Double chamber version, precision casting 
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 Stainless steel housing in protection rating IP 66 /IP 68 (1 bar) 
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- 105 mm (4.13°) 

e84mm 

M20x1,5/ 
Y2 NPT 

-103mm 
(4.06 °) 

077mm 
(3 03 °) 

M20x1,5 

E 
E 

O 
Fig. 34: Housing versions in protection IPi66 /IPi68 (10bar) - with integrated display and adjustment module the 
housing is 90mm /0.35Jin higher 

1 Single chamber version, electropolished 
2 Single chamber version, precision casting 
2 Double chamber version, precision casting 

External housing with version IP 68 

Fig. 35: IP 68 version with external housing - plastic version 

1 Lateral cable outlet 
2 Axial cable outlet 
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Fig. 36: External housing - Stainless steel version 

1 Lateral cable outlet 
2 Axial cable outlet 
3 Seal 2 mm (0.079 in) - only with 3A approval 
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 VEGABAR 52, threaded fitting 1 
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SW 27 mm 

(1 1/16") 

G1/2A 

E 
E 

M 

m 03mm -. 
(1/8") 

06 mm 

GV/GC 

(15/641 

G1/2A 

E 
E 
o N 

E v 
0 

GY<A 

17,5 mm 

GUGU 

(11/16) 

G1/2A 

E 
E 
o N N 0 

G1/4A 

17,5 mm 
(11/16) 

GS 

G 

I 

1/2"N PT m 

- M20x1,5 

E 
E 
,n 

ufiIiIui1i Ohio ilillllli 

/2A 

ñ 
T.; 

E 
E 

03mm 

mm 

E 
E 1/4"NPT 
in "3 

03mm 

6 mm (1/8 ") 06 (1/8') 
0 

GI 

(15/64 ") 

GM/GN GB 

(15/64") 

Fig. 37: VEGABAR 52, threaded fitting: GV /GC = G% A manometer connection EN 837, GUGU = G% A inner 
G11/4 A, GS = G1 A inner G% A PVDF, GI = G% A manometer connection volume -reduced, GM /GN =1/2 NPT, GB = 
M20 x 1.5 manometer connection EN 837 
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VEGABAR 52, threaded fitting 2 

Fig. 38: VEGABAR 52, threaded fitting: GG = G 1 %2 A, GW = G11/2 A PVDF, GN = 1'/2 NPT, GE = G2 A 

For the version with temperature range up to 150 °C/302 °F, the measure of length increases by 
28 mm (1.1 in). 
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 VEGABAR 52, hygienic fitting 1 
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WNW 

Fig. 39: VEGABAR 52, hygienic fitting: CD /CC = Clamp 1"/Clamp 11/2" acc. to DIN 32676, ISO 2852/316L, CA = 

Clamp 2 ", CA = Clamp 21/2", LA = hygienic fitting with compression nut F40, AA = DRD 
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VEGABAR 52, hygienic fitting 2 

Fig. 40: VEGABAR 52, hygienic fitting: TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25, RA/ 
RB = bolting DN 40 /DN 50 according to DIN 11851, RD = bolting DN 50 according to DIN 11864, RS /RT = SMS 
DN 38 /DN 51 
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 VEGABAR 52, flange connection 
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0 

E 
E 
0 

mm DN PN D b k d2 d4 f 

EA 40 40 150 18 110 4x018 88 3 

FB 50 40 165 20 125 4x018 102 3 

FE 80 40 200 24 160 8x018 138 3 

FH 2" 150 lbs 152,4 19,1 120,7 4x019,1 91,9 3,2 

FI 3" 150 lbs 190,5 23,9 152,4 8x019,1 127 3,2 

inch DN PN D b k d2 d4 f 

EA 40 40 5.91" 0.71" 4.33" 4x0 0.71" 3.46" 0.12" 

FB 50 40 6.50" 0.79" 4.92" 4x0 0.71" 4.02" 0.12" 

FE 80 40 7.87" 0.95" 6.30" 8x0 0.71" 5.43" 0.12" 

FH 2" 150 lbs 6" 0.75" 4.75" 4x0 0.75" 3.62" 0.13" 

FI 3" 150 lbs 7.5" 0.94" 6" 8x0 0.75" 5" 0.13" 

Fig. 41: VEGABAR 52, flange connection 

1 Flange connection according to DIN 2501 
2 Flange fitting according to ANSI B16.5 

VEGABAR 52 4 ... 20 mA/HART 67 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 474 of 564



10 Supplement 

VEGABAR 52, threaded fitting for paper industry 

ifílililFi 

PM I SW 46 

mm 
(1.81) 

É = M 44 x 1,25 

E^ 
E m 

6 
BA/BB 

WNW 

E co 

BE 

SW 60 mm 
(2.36") 

M56x1,25 

SW 50 mm 
(1.97") 

M48x1,5 

DG 

Fig. 42: VEGABAR 52, threaded fitting for the paper industry: BA/BB = M44 x 1.25, BE = M56 x 1.25, DG = 
M48 x 1.25 with extension D 40 mm 
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VEGABAR 52, flange connection for paper industry 1 
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Eli ,1, 

E 
E 

(xi 

I 

TR 

) `v 

1-I 1 
lur 

TS 

- 

E ^ 
E°D 
o 

10 32...60 mm 
(1.26...2.36") 

É 
co 

N N 

038mm 
(1.50 ") 

E 
E 
o 

0 48...90 mm 
(1.89...3.54") 

m 

cc; 

m 
ó 

FG 

EW 

Fig. 43: VEGABAR 52, flange connection for the paper industry: TR = flange DN 50 with selectable tube, TS = 

flange DN 80 with selectable tube, FG = flange tube for ball valve fitting, EW = flange for manometer lug 
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VEGABAR 52, flange connection for paper industry 2 

Vw 

Fig. 44: VEGABAR 52, flange connection for the paper industry: FT = absolutely front -flush for headbox, EV = 
absolutely front -flush for headbox (flange 2 -times flattened) 
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10.3 Industrial property rights 

VEGA product lines are global protected by industrial property rights. Further information see 
www.vega.com. 

Only in U.S.A.: Further information see patent label at the sensor housing. 

VEGA Produktfamilien sind weltweit geschützt durch gewerbliche Schutzrechte. 

Nähere Informationen unter www.vega.com. 

Les lignes de produits VEGA sont globalement protégées par des droits de propriété intellec- 
tuelle. Pour plus d'informations, on pourra se référer au site www.vega.com. 

VEGA lineas de productos están protegidas por los derechos en el campo de la propiedad indus- 
trial. Para mayor información revise la pagina web www.vega.com. 

flVIHIlIA np0RyKL{VIVI c mpMbI BETA 3aginu4aIOTCA no BceMy MI.Ipy npaaaMvl Ha VIHTenneKTyanbHyto 
C06CTBeHHOCTb. ,gallbHeVIwyio VIHCIopMagwIo CMOTpNTe Ha cake www.vega.com. 

VEGA* X11 1WM± 4[1ìR) *IR V' 

- St,$<www.vega.com>o 

10.4 Trademark 
All the brands as well as trade and company names used are property of their lawful proprietor/ 
originator. 
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1 About this document 

1.1 Function 
This operating instructions manual provides all the information you 
need for mounting, connection and setup as well as important instruc- 
tions for maintenance and fault rectification. Please read this informa- 
tion before putting the instrument into operation and keep this manual 
accessible in the immediate vicinity of the device. 

1.2 Target group 
This operating instructions manual is directed to trained specialist 
personnel.The contents of this manual should be made available to 
these personnel and put into practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution: If this warning is ignored, faults or malfunctions can result. 

Warning: If this warning is ignored, injury to persons and /or serious 
damage to the instrument can result. 

Danger: If this warning is ignored, serious injury to persons and /or 
destruction of the instrument can result. 

Ex applications 
This symbol indicates special instructions for Ex applications. 

List 
The dot set in front indicates a list with no implied sequence. 

-* Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a procedure. 

Battery disposal 
This symbol indicates special information about the disposal of bat- 
teries and accumulators. 
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2 For your safety 

2 For your safety 

2.1 Authorised personnel 
All operations described in this operating instructions manual must 
be carried out only by trained specialist personnel authorised by the 
plant operator. 

During work on and with the device the required personal protective 
equipment must always be worn. 

2.2 Appropriate use 
The pluggable display and adjustment module is used for measured 
value indication, adjustment and diagnosis. 

You can find detailed information on the application range in chapter 
"Product description ". 

Operational reliability is ensured only if the instrument is properly 
used according to the specifications in the operating instructions 
manual as well as possible supplementary instructions. 

2.3 Warning about incorrect use 
Inappropriate or incorrect use of the instrument can give rise to 
application- specific hazards, e.g. vessel overfill or damage to system 
components through incorrect mounting or adjustment. 

2.4 General safety instructions 
This is a state -of- the -art instrument complying with all prevailing 
regulations and guidelines. The instrument must only be operated in a 
technically flawless and reliable condition. The operator is responsible 
for the trouble -free operation of the instrument. 

During the entire duration of use, the user is obliged to determine the 
compliance of the necessary occupational safety measures with the 
current valid rules and regulations and also take note of new regula- 
tions. 

The safety instructions in this operating instructions manual, the na- 
tional installation standards as well as the valid safety regulations and 
accident prevention rules must be observed by the user. 

For safety and warranty reasons, any invasive work on the device 
beyond that described in the operating instructions manual may be 
carried out only by personnel authorised by the manufacturer. Arbi- 
trary conversions or modifications are explicitly forbidden. 

The safety approval markings and safety tips on the device must also 
be observed. 

2.5 CE conformity 
The device fulfills the legal requirements of the applicable EC guide- 
lines. By affixing the CE marking, we confirm successful testing of the 
product. 
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You can find the conformity certificate in the download section of our 
homepage. 

2.6 NAMUR recommendations 
NAMUR is the automation technology user association in the process 
industry in Germany. The published NAMUR recommendations are 
accepted as the standard in field instrumentation. 

The device fulfills the requirements of the following NAMUR recom- 
mendations: 

NE 53 - Compatibility of field devices and display /adjustment 
components 

For further information see www.namur.de. 

2.7 Environmental instructions 
Protection of the environment is one of our most important duties. 
That is why we have introduced an environment management system 
with the goal of continuously improving company environmental pro- 
tection. The environment management system is certified according 
to DIN EN ISO 14001. 

Please help us fulfill this obligation by observing the environmental 
instructions in this manual: 

Chapter "Packaging, transport and storage" 
Chapter "DisposaP' 
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3 Product description 

3 Product description 

3.1 Configuration 
Scope of this operating This operating instructions manual applies to the following hardware 
instructions manual and software versions of the display and adjustment module: 

Instrument versions 

Hardware from 1.0.0 
Software from 1.0.0 

The indicating /adjustment module consists of a display with full dot 
matrix as well as four keys for adjustment. 

An LED background lighting is integrated in the display and can be 
switched on via the adjustment menu. 

The display and adjustment module can be optionally equipped 
with heating to ensure good readability at low temperatures down to 
-40 °C ( -40 °F). 

Scope of delivery The scope of delivery encompasses: 

Display and adjustment module 
Documentation 
- this operating instructions manual 
- Supplementary instructions manual 31708 "Heating for display 

and adjustment module" (optional) 

Application area 

Installation in the sensor 
housing 

3.2 Principle of operation 
The display and adjustment module is used for measured value indi- 
cation, adjustment and diagnosis for the following VEGA sensors: 

VEGAPULS series 60 
VEGAFLEX series 60 and 80 
VEGASON series 60 
VEGABAR series 50 and 60 
VEGACAL series 60 
PROTRAC series 30 

The display and adjustment module is mounted in the respective sen- 
sor housing. With instruments with double chamber housing, the dis- 
play and adjustment môdule can be mounted either in the electronics 
or in the connection compartment. 

Sensors with hardware version < 2.0.0, software version < 3.99 
With Exd as well as four -wire instruments, the installation is only pos- 
sible in the electronics compartment. 

Radar sensors with hardware version >_ 2.0.0, software version 
>_ 4.0.0 
With Exd instruments, the installation is only possible in the electron- 
ics compartment. 
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3 Product description 

Mounting in the external 
display and adjustment 
unit 

Fig. 1: Mounting the display and adjustment module in the single chamber 
housing 

1 Mounting in the electronics compartment 

Fig. 2: Mounting the display and adjustment module in the double chamber 
housing 

1 Mounting in the electronics compartment 
2 Mounting in the connection compartment 

The electrical connection is carried out via spring contacts in the sen- 
sor and contact surfaces in the display and adjustment module. After 
mounting, the sensor and indicating and adjustment module are also 
splash -water protected without housing cover. 

The external display and adjustment unit is another installation option. 

Fig. 3: Mounting the display and adjustment module in the external display and 
adjustment unit 

1 Installation position 
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3 Product description 

Parallel operation of 
display and adjustment 
modules 

Sensors with hardware version < 2.0.0, software version < 3.99 
With these sensors, the interface for the display and adjustment 
module and the external display and adjustment unit are connected 
internally. 

Operating two display and adjustment modules in parallel, i.e. one in 
the sensor and one in the external display and adjustment unit, is thus 
not possible. 

Fig. 4: Interfaces for display and adjustment 

1 Spring contacts for display and adjustment module 
2 Terminals for the external display and adjustment unit 

Radar sensors with hardware version >_ 2.0.0, software version 
>_ 4.0.0, TDR sensors with hardware version >_ 1.0.0, software 
version >_ 1.1.0 
These sensors are provided with separate interfaces for the display 
and adjustment module and for the external display and adjustment 
unit. 

Operating two display and adjustment modules in parallel in the 
sensor as well in the external display and adjustment unit is therefore 
possible. If the sensor is operated via one of the display and adjust- 
ment modules, then the message "Adjustment blocked" appears. 
Simultaneous adjustment is thus excluded. 
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3 Product description 

Range of functions 

Voltage supply 

Heating 

Packaging 

Transport 

Transport inspection 

r ::_::;_;-a 

Fig. 5: Interfaces for display and adjustment 

1 Spring contacts for display and adjustment module 
2 Terminals for the external display and adjustment unit 

Connection of more than one display and adjustment module on one 
interface or a total of more than two display and adjustment modules, 
however, is not supported. 

The range of functions of the display and adjustment module is deter- 
mined by the sensor and depends on the respective software version 
of the sensor. 

Power is supplied directly via the respective sensor or the external 
display and adjustment unit. An additional connection is not required. 

The backlight is also powered by the sensor or via the external 
display and adjustment unit. Prerequisite for this is a supply voltage 
at a certain level. The exact voltage specifications can be found in the 
operating instructions manual of the respective sensor. 

The optional heating requires its own power supply. You can find 
further details in the supplementary instructions manual "Heating for 
display and adjustment module ". 

3.3 Packaging, transport and storage 
Your instrument was protected by packaging during transport. Its 

capacity to handle normal loads during transport is assured by a test 
according to DIN EN 24180. 

The packaging of standard instruments consists of environment - 
friendly, recyclable cardboard. For special versions, PE foam or PE 

foil is also used. Dispose of the packaging material via specialised 
recycling companies. 

Transport must be carried out under consideration of the notes on the 
transport packaging. Nonobservance of these instructions can cause 
damage to the device. 

The delivery must be checked for completeness and possible transit 
damage immediately at receipt. Ascertained transit damage or con- 
cealed defects must be appropriately dealt with. 
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3 Product description 

Storage Up to the time of installation, the packages must be left closed and 
stored according to the orientation and storage markings on the 
outside. 

Unless otherwise indicated, the packages must be stored only under 
the following conditions: 

Not in the open 
Dry and dust free 
Not exposed to corrosive media 
Protected against solar radiation 
Avoiding mechanical shock and vibration 

Storage and transport Storage and transport temperature see chapter "Supplement - 

temperature Technical data - Ambient conditions" 
Relative humidity 20 ... 85 % 
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4 Prepare setup 

4 Prepare setup 

4.1 Insert display and adjustment module 
The display and adjustment module can be inserted into the sensor 
and removed any time. Four positions displaced by 90° can be se- 
lected. It is not necessary to interrupt the power supply. 

Proceed as follows: 

1. Unscrew the housing cover 

2. Place the display and adjustment module in the requested posi- 
tion onto the electronics and turn to the right until it snaps in 

3. Screw housing cover with inspection window tightly back on 

Removal is carried out in reverse order. 

The display and adjustment module is powered by the sensor, an ad- 
ditional connection is not necessary. 

Fig. 6: Insertion of the display and adjustment module with single chamber 
housing into the electronics compartment 

PLICSCOM 11 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 494 of 564



4 Prepare setup 

Key functions 

Fig. 7: Insertion of the display and adjustment module with double chamber 
housing 

1 In the electronics compartment 
2 In the connection compartment (with Ex -d -ia version not possible) 

Note: 
1 If you intend to retrofit the instrument with a display and adjustment 

module for continuous measured value indication, a higher cover with 
an inspection glass is required. 

4.2 Adjustment system 

Fig. 8: Display and adjustment elements 

1 LC display 
2 Adjustment keys 

WOK) key: 
- Move to the menu overview 
- Confirm selected menu 
- Edit parameter 
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J_-_ , _ 4 Prepare setup 

Adjustment system 

- Save value 

(- >J key: 
- Presentation change measured value 
- Select list entry 
- Select editing position 

( +J key: 
- Change value of the parameter 

(ESC] key: 
- interrupt input 
- Jump to next higher menu 

The sensor is adjusted via the four keys of the display and adjust- 
ment module. The LC display indicates the individual menu items. The 
functions of the individual keys are shown in the above illustration. 
Approx. 10 minutes after the last pressing of a key, an automatic reset 
to measured value indication is triggered. Any values not confirmed 
with (OK] will not be saved. 
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5 Setup - Sensors up to software 3.99 

a 

Measured value indica- 
tion 

5 Setup - Sensors up to software 3.99 

5.1 Common adjustment menu for all signal 
outputs 

Through the parameter adjustment the instrument is adapted to the 
application conditions. The parameter adjustment is carried out via an 
adjustment menu. 

Information: 
In this operating instructions, all general parameters are described. 
Additional instrument -specific parameters are described in the oper- 
ating instructions of the respective sensor. 

The following presentations are available in the measured value 
display: 

Level as digital value, sensor TAG 
Level as digital value and bar graph, sensor TAG 
Only with pressure transmitters: Level or pressure as digital value, 
temperature value 

With ( >] you select different presentations of the measured value. 
From each of these presentations, you can reach with (OK] the menu 
overview. With (ESC] you move from the menu overview again to the 
measured value indication. 

Main menu The main menu is divided into five sections with the following func- 
tions: 

Basic adjustment 

Display 

Diagnostics 

Service 

Info 

Basic adjustment/Damp - To damp process- dependent measured value fluctuations, set an 
ing integration time of 0 ... 999 s in this menu item. 

Depending on the sensor type, the factory setting is 0 s or 1 s. 

Damping 

Os 

Basic adjustment/Lineari - In this menu item you select the linearization curve: 
zation curve Linear 

Horizontal cylindrical tank 
Spherical tank 
User programmable 

User programmable means: Switching on a linearization curve pro- 
grammed via PC and PACTware 

A linearization is necessary for all vessels in which the vessel volume 
does not increase linearly with the level - e. g. horizontal cylindri- 
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cal or spherical tanks - and the indication or output of the volume is 

required. Corresponding linearization curves are preprogrammed 
for these vessels. They represent the correlation between the level 
percentage and the vessel volume. The linearization applies to the 
measured value indication and the current output. By activating the 
appropriate curve, the volume percentage of the vessel is correctly 
displayed. If the volume should not be displayed in percent but e.g. in I 

or kg, a scaling can be also set in the menu item "Display ". 

The default setting is linear. 

Linearization curve 

Linear 

Caution: 
A Note the following, if the respective sensor is used as part of an over- 

fill protection system according to WHG: 

If a linearization curve is selected, the measuring signal is no longer 
linearly proportional to the level. This must be taken into consideration 
by the user, particularly when setting the switching point on the limit 
signal indicator. 

Basic adjustment/Sensor In the menu item "Sensor -TAG" you edit a 12 -digit measurement loop 
TAG name. An unambiguous designation can hence be assigned to the 

sensor, e.g. the measurement loop name or the tank or product des- 
ignation. In digital systems and in the documentation of larger plants, 
a singular designation should be entered for exact identification of 
individual measuring sites. 

The available digits comprise: 

Letters from A ... Z 
Numbers from 0 ... 9 
Special characters +, -, /, - 

Factory setting is "Sensor". 

Display /Backlight 

Diagnosis /Peak value 

Sensor -TAG 

Sensor 

The integrated background lighting can be adjusted via the adjust- 
ment menu. The function depends on the level of the supply voltage, 
see operating instructions of the respective sensor. 

In the default setting, the lightning is switched off. 

The respective min. and max. measured values are saved in the sen- 
sor. The values are displayed in the menu item "Peak values ". 

Min. and max. distance in m(d): Radar, guided microwave, ultra- 
sonic sensors 
Min. and max. pressure: pressure transmitter') 
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5 Setup - Sensors up to software 3.99 

Min. and max. temperature: ultrasonic sensors, pressure transmit- 
ters 

Peak value 

Diagnosis /Measurement When non -contact level sensors are used, the measurement can be 
reliability influenced by the respective process conditions. In this menu item, 

the measurement reliability of the level echo is displayed as dB value. 
The measurement reliability equals signal strength minus noise. The 
higher the value, the more reliable the measurement. With a function- 
ing measurement, the values are > 10 dB. 

Diagnostics /Device 
status 

Diagnosis /Curve selec- 
tion 

The instrument status is displayed in this menu item. If no failure is 
detected by the sensor, "OK" will be displayed. If a failure is detected, 
there will be a sensor -specific flashing fault signal, for example 
"E013 ". The failure is also displayed in clear text, for example "No 
measured value available ". 

Information: 
The fault message as well as the clear text indication are also carried 
out in the measured value display. 

Meas. reliability 

Sensor status 

In ultrasonic and radar sensors as well as sensors with guided 
microwave, the "Echo curve" represents the signal strength of the 
echoes over the measuring range. The units of the signal strength are 
"dB" (ultrasonic and radar) and "Volt" (guided microwave). The signal 
strength allows an assessment of the quality of the measurement. 

With ultrasonic and radar sensors, the "False echo curve" repre- 
sents the saved false echoes (see menu "Service ") of the empty 
vessel with signal strength in "dB" over the measuring range. 

Up to 3000 measured values are recorded (depending on the sensor) 
when starting a "Trend curve ". Then the values can be displayed on 
a time axis. The oldest measured values are always deleted. 

In the menu item "Choose curve ", the respective curve is selected. 

Curve selection 

Echo curve 

1) Pressure: -50 ... +150 % of the nominal pressure range; temperature: 
-50 ... +150 °C. 
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Information: 
1 The trend recording is not activated when being shipped. It must be 

started by the user via the menu item "Start trend curve ". 

Diagnosis /Curve presen- A comparison of the echo curve and the false echo curve allows a 
tation more detailled evaluation of measurement reliability. The selected 

curve is updated continuously. With the (OK] key, a submenu with 
zoom functions is opened. 

The following functions are available with "Echo and false echo 
curve ": 

"X- Zoom ": Zoom function for the meas. distance 
"Y-Zoom": 1, 2, 5 and 10x signal magnification in "dB" 
"Unzoom ": Reset the presentation to the nominal measuring range 
with single magnification 

In the menu item "Trend curve" the following are available: 

"X- Zoom ": Resolution 
- 1 minute 
- 1 hour 
- 1 day 
"Stop /Start ": Interrupt a recording or start a new recording 
"Unzoom ": Reset the resolution to minutes 

1 

Service /Simulation 

As default setting, the recording pattern has 1 minute. With the adjust- 
ment software PACTware, this pattern can be also set to 1 hour or 1 

day. 

Echo curve 

In this menu item you simulate a user -defined level or pressure value 
via the current output. This allows you to test the signal path, e.g. 
through connected indicating instruments or the input card of the 
control system. 

The following simulation variables are available: 

Percent 
Current 
Pressure (with pressure transmitters) 
Distance (with radar and guided microwave) 

With Profibus PA sensors, the selection of the simulated value is 
made via the "Channel" in the menu "Basic adjustments ". 

How to start the simulation: 

1. Push [OK] 
2. Select the requested simulation variable with ( ->J and confirm 

with (OK]. 

3. Set the requested numerical value with ( +J and ( ->J. 

4. Push [OK] 
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5 Sétup - Sensors up to software 3.99 

The simulation is now running, with 4 ... 20 mA/HART a current is 
outputted and with Profibus PA or Foundation Fieldbus a digital value. 

How to interrupt the simulation: - Push /ESC] 

Information: 
The simulation is automatically terminated 10 minutes after the last 
press of a key. 

Simulation 

Start simulation? 

Service /Reset With the reset function, modified values are reset. Three subfunctions 
are available: 

Basic adjustment 
- Reset the values modified with the display and adjustment 

module to the sensor -specific basic setting 
Default setting 
- As basic adjustment, but also reset of special parameters to the 

default values2) 
Peak values measured value and temperature3) 
- Reset of the min. /max. values of pressure, level and tempera- 

ture to the current values 

Information: 
1 Because the reset values are nearly sensor -specifc, they are listed in 

the operating instructions manual of the respective sensor. 

Reset 

Select reset? 

Service /Adjustment unit In this menu item you select the internal arithmetic unit of the sensor. 

With radar, guided microwave and ultrasonic sensors this is m(d) or 
ft(d). 

For pressure transmitters more comprehensive units are available. 
They are described in the operating instructions manual of the re- 
spective sensor in the menu "Basic adjustments ". 

Unit of measurement 

m(d) 

2) 

3) 

Special parameters are parameters which are set customer -specifically on 
the service level with the adjustment software PACTware. 

Temperature only with pressure transmitters and ultrasonic sensors. 
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Service /Language The sensor is already set to the ordered national language. In this 
menu item you can change the language. The following languages are 
available, e.g. in software version 3.50: 

Deutsch 
English 
Français 
Espanol 
Pycckuu 
Japanese 
Italiano 
Netherlands 
Japanese 
Chinese 

Language 

German 

Service /Copy sensor data With this function 

Load parameter adjustment data from the sensor into the display 
and adjustment module 
Write parameter adjustment data from the display and adjustment 
module into the sensor 

The data are permanently saved in an EEPROM memory in the dis- 
play and adjustment module and remain there even in case of power 
failure. From there, they can be written into one or several sensors or 
kept as backup for a possible sensor exchange. 

The type and the volume of the copied data depend on the respective 
sensor. 

Information: 
Before data are written into the sensor, a check is carried out to 
determine whether the data fit the sensor. If the data do not fit, a fault 
signal is triggered or the function is blocked. When writing data into 
the sensor, you will see which instrument type the data originate from 
and which TAG -no. this sensor had. 

The following items are checked: 

Software version 
WHG approval 
SIL activated 
Measuring principle 
Radar C- band /K -band 
Radar measuring range < 30 m or > 30 m 

Signal output 
Pressure measuring range 

Copy sensor data 

Copy sensor data? 
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Service /PIN 

Info /Info 

Display /Display 

In this menu item, the PIN is activated /deactivated permanently. 
Entering a 4 -digit PIN protects the sensor data against unauthorized 
access and unintentional modifications. If the PIN is activated perma- 
nently, it can be deactivated temporarily (i.e. for approx. 60 min.) in 
any menu item. The instrument is delivered with the PIN set to 0000. 

PIN 

Disable permanently? 

Only the following functions are permitted with activated PIN: 

Select menu items and show data 
Read data from the sensor into the display and adjustment mod- 
ule. 

In this menu item the most important sensor information can be 
displayed: 

Instrument type 
Serial number: 8 -digit number, e.g. 12345678 

f_ Instrument type 

Serial number 

12345678 

Date of manufacture: Date of the factory calibration 
Software version: Edition of the sensor software 

Calibration date 

Software version 

Date of last change using PC: Date of the last change of sensor 
parameters via PC 

Last change using PC 

Sensor details, e.g. approval, process fitting, seal, measuring cell, 
measuring range, electronics, housing, cable entry, plug, cable 
length etc. 

Sensor characteristics 

Display now? 

5.2 Adjustment menu 4 ... 20 mA/HART 
In the menu item "Display' you can define how the measured value 
should be presented on the display. 
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Service /Current output 

The following values can be displayed: 

Height 
Pressure (only with pressure transmitters) 
Distance (only with radar, guided microwave, ultrasonics) 
Current 
Scaled 
Percent 
Lin. percent 
Temperature (only with pressure transmitters). 

The selection "scaled" opens the menu items "Display unit' and 
"Scaling ". In "Display unit' there are the following options: 

Height 
Ground 
Flow 
Volume 
Without unit 

Depending on selection, the different units are in turn available. 

In the menu item "Scaling ", the requested numerical value with deci- 
mal point is entered for 0 % and 100 % of the measured value. 

There is the following relationship between the indication value in the 
menu "Display" and the adjustment unit in the menu "Device settings ": 

With radar, guided microwave and ultrasonics, the displayed value 
"Distance" means: presentation of the measured value in the 
selected adjustment unit, e.g. m(d) 
With pressure, the displayed value "Pressure" or "Height' means: 
presentation of the measured value in the selected adjustment 
unit, e.g. bar or m. 

Displayed value 

Scaled 

Display unit 

Volume I 
Scaling 

0%=0.01 
100 % = 100.0 I 

In the menu item "Current output' you determine the behaviour of the 
current output during operation and in case of failure. The following 
options are available: 
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Current output 

Characteristics 4 ... 20 mA 

20 ... 4 mA 

Failure mode's Hold value 

20.5 mA 

22 mA 

< 3.6 mA 

Min. currents) 3.8 mA 

4mA 

Max. currents) 20 mA 

20.5 mA 

The values in bold font represent the data of the factory setting. 

In HART multidrop mode, the current is constantly 4 mA. This value 
does not change even in case of failure. 

Current output 

Characteristic: 4-20 mA 

Failure mode: 22 mA 

Min. current 3.8 mA 

Service /Functional safety The functional safety is already activated Ex factory for instruments 
(SIL) with SIL qualification. For instruments Ex factory without SIL qualifica- 

tion, the functional safety must be activated by the user for applica- 
tions according to SIL via the indicating and adjustment module. The 
SIL factory setting cannot be deactivated by the user. 

The activation of SIL has the following impact: 

In the menu item "Failure mode" under "Current output', the 
parameters "Hold value" and "20.5 mA" are blocked 
In the menu item "HART mode ", the function "Multidrop" is blocked 

Note: i For such applications, it is absolutely necessary to take note of 
"Safety Manual'. 

Service /HART mode HART offers standard and multidrop mode. 

The mode standard with the fixed address 0 means output of the 
measured value as 4 ... 20 mA signal. 

In Multidrop mode, up to 15 sensors can be operated on one two -wire 
cable. An address between 1 and 15 must be assigned to each sen- 
sor.') 

In this menu item you determine the HART mode and enter the ad- 
dress for multidrop. 

4) Value of the current output in case of failure, e.g. if no valid measured value is 

delivered. 
5) This value is not underrun during operation. 
6) This value is not exceeded during operation. 
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HART mode 

Standard 

Address 0 

The default setting is standard with address O. 

5.3 Adjustment menu Profibus PA 
Basic adjustment/Sensor Level and pressure sensors operate as slaves on the Profibus PA. To 
address be identified as a bus participant, each sensor must have a unique 

address. Each instrument is delivered with address 126. With this 
address, it can at first be connected to an existing bus. However, the 
address must be changed. This can be done in this menu item. 

Channel 

Sensor address 

126 

The channel is the input selector switch for function block (FB) of 
the sensor. Within the function block, additional scalings (Out -Scale) 
are carried out. In this menu item, the value fir the function block is 
selected: 

SV1 (Secondary Value 1): 
- Percent with radar, guided microwave and ultrasonic sensors 
- Pressure or height with pressure transmitters 
SV2 (Secondary Value 2): 
- Distance with radar, guided microwave and ultrasonic sensors 
- Percent with pressure transmitters 
PV (Primary Value): 
- Linearised percentage value 

Channel 

PV lin. value 

Display /Display Radar, guided microwave and ultrasonic sensors deliver the following 
measured values: 

SV1 (Secondary Value 1): Percentage value after the adjustment 
SV2 (Secondary Value 2): Distance value before the adjustment 
PV (Primary Value): Linearised percentage value 
PA -Out (value after passing the function block): PA output 

A pressure transmitter delivers the following measured values: 

SV1 (Secondary Value 1): Pressure or height value before adjust- 
ment 
SV2 (Secondary Value 2): Percentage value after the adjustment 
PV (Primary Value): Linearised percentage value 

7) The 4 ... 20 mA signal of the HART sensor is switched off. The sensor 
consumes a constant current of 4 mA. The measuring signal is transmitted 
exclusively as digital HART signal. 
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Service /Additional PA 
value 

Service /Determine Out - 
Scale 

.,ÍJ/ 
PA -Out (value after passing the function block): PA output 
Temperature 

In the menu item "Display' you can define which value should be 
indicated on the display. 

Displayed value 

PA-Out 

Profibus transmits two values cyclically. The first value is determined 
in the menu. item "Channel ". The selection of the additional cyclical 
value is made in the menu item "Additional PA value ". 

The following values are available with radar, guided microwave and 
ultrasonic sensors: 

SV1 (Secondary Value 1): Percentage value after the adjustment 
SV2 (Secondary Value 2): Distance value before the adjustment 
PV (Primary Value): Linearised percentage value 

With pressure transmitters the following values are available: 

SV1 (Secondary Value 1): Pressure or height value before adjust- 
ment 
SV2 (Secondary Value 2): Percentage value after the adjustment 
PV (Primary Value): Linearised percentage value 

Additional PA value 

Here, you determine the unit and scaling for PA -Out. These settings 
also apply to the values displayed on the display and adjustment 
module if in the menu item "Displayed value" PA -Out was selected. 

The following displayed values are available in "Out -Scale unit ": 

Pressure (only with pressure transmitters) 
Height 
Ground 
Flow 
Volume 
Others (no unit, %, mA) 

In the menu item "PV -Out- Scale ", the requested numerical value with 
decimal point is entered for 0 % and 100 % of the measured value. 

f- Out -Scale -Unit 
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6 Setup - radar sensors from software 4.0.0 

Measured value indica- 
tion 

6 Setup - radar sensors from software 4.0.0 

6.1 Common adjustment menu for all signal 
outputs 

Through the parameter adjustment the instrument is adapted to the 
application conditions. The parameter adjustment is carried out via an 
adjustment menu. 

Information: 
In this operating instructions, all general parameters are described. 
Additional instrument -specific parameters are described in the oper- 
ating instructions of the respective sensor. 

The following presentations are available in the measured value 
display: 

Level as digital value, sensor TAG 
Level as digital value and bar graph, sensor TAG 

0.706 
m 

o .7a 
m 

With ( ->] you select different presentations of the measured value. 
From each of these presentations, you can reach with (OK] the main 
menu. With (ESC] you move from the main menu again to the meas- 
ured value indication. 

Main menu The main menu is divided into five sections with the following func- 
tions: 

ESE 
Display 
Diagnostics 
Additional adjustments 
Info 

Setup: Contains measurement loop name, settings to the medium, 
application, vessel, adjustment, damping, signal output 

Display: Contains language changeover, settings to the indicated 
measured value as well as for lighting 

Diagnosis: Contains information to the device status, peak value, 
electronics temperature, reliability, simulation and echo curve 

Additional settings: Contains measuring units of the instrument, 
fault signal suppression, linearization curve, sensor length, PIN, date/ 
time, reset, HART mode /Profibus PA settings, copy function for sen- 
sor data 

Info: Shows instrument name, instrument version, calibration date, 
sensor features 

Setup /Measurement loop In the menu item "Sensor TAG" you edit a twelve digit measurement 
name loop designation label. 
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Lock setup /adjustment 

m 

Display /Language 

You can enter an unambiguous designation for the sensor, e.g. the 
measurement loop name or the tank or product designation. In digital 
systems and in the documentation of larger plants, a singular desig- 
nation must be entered for exact identification of individual measuring 
points. 

The available digits comprise: 

Letters from A ... Z 
Numbers from 0 ... 9 
Special characters +, -, /, - 

ESE 
Display 
Diagnostics 
Additional adjustments 
Info 

Measurement loop name 

Sensor 

Setup 
hlea_UYef9etlt 100p tlarl 
Medium 
Application 
Uessel type 
Vessel height /Me. range 

Setup 
Measurenent loop nane 

Probe length 
Application 
Adjustment level 

In this menu item, the PIN is activated /deactivated permanently. 
Entering a 4 -digit PIN protects the sensor data against unauthorized 
access and unintentional modifications. If the PIN is activated perma- 
nently, it can be deactivated temporarily (i.e. for approx. 60 min.) in 
any menu item. 

Display 
Diagnostics 
Additional adjustments 
Info 

PIN 

Released 

Lock? 

Setup 
Current output node 
Current output min. /max. 
Lock .ad iti_ trierlt 

Measurement loop name 

Setup 
i'1ea_Ure11ent loop nave 
Units 
Probe length 
Application 
Adjustment level 

Only the following functions are permitted with activated PIN: 

Select menu items and show data 
Read data from the sensor into the display and adjustment mod- 
ule. 

Caution: 
With active PIN, adjustment via PACTware /DTM as well as other 
systems is also blocked. 

In delivery status, the PIN is "0000 ". 

This menu item enables the setting of the requested national lan- 
guage. 

Setup 
D i_ p 1.a y 
Diagnostics 
Additional adjustments 
Info 

Display 
Language 
Displayed value 
Scaling variable 
Scaling 
Backlight 

Display 

Menu Language 
Indication value 1 

Indication value 2 
Backlight 
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Display /Backlight 

Diagnostics /Device 
status 

Language 

English 

Language 
Deutsch 
Ertali_ i, 
Francais 
Español 
Pycckuu 

Language 
Deutsch 
En gli : 
Français 
Español 
Pycckuu 

In the delivery status, the sensor is set to the ordered national lan- 
guage. 

The optionally integrated background lighting can be adjusted via the 
adjustment menu. The function depends on the level of the supply 
voltage, see operating instructions of the respective sensor. 

Setup 
_:p1.3y 

Diagnostics 
Additional adjustments 
Info 

Backlight 

Switched off 

Display 
Language 
Displayed value 
Scaling variable 
Scaling 
ß.a'_4;lialt 

Display 

Menu language 
Indication value 1 

Indication value 2 
eklial-t 

The lighting is switched off in the delivery status. 

In this menu item, the device status is displayed. 

Setup 
Display 
C..i.aano_tio_= 
Additional adjustnents 
Info 

Device status 

OK 

Diagnostics 
=:en r _tato_ 
Peak values 
Electronics temperature 
Meas. reliability 
Simulation 

Diagnostics 
De, ,ice _tatu_ 
Peak values Distance 
Peak indicator, reliab. 
Peak values further 
Echo curve 
V 

Diagnosis /Electronics The respective min. and max. measured value of the electronics 
temperature is saved in the sensor. These values as well as the actual 
temperature value are displayed in the menu item "Peak values ". 

temperature 

Setup 
Display 

aano =tic_ 
Additional adjustments 
Info 

Electronics temperature 

Actual 28.30 °C 

Min. 20.40 °C 

Max. 32.20 °C 

Diagnostics 
Sensor status 
Peak values 
Electronic= tef5per.ature 
Meas. reliability 
Simulation 

Diagnostics 
Peak values Distance 
Peak indicator, reliab. 
F'eak: alue- fvrtf-,er 
Echo curve 
Simulation 
V 

Additional adjustments/ In this menu item you select the measured variable of the system and 
Device units the temperature unit. 
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Additional adjustments/ 
Linearization 

Setup 
Display 
Diagnostics 
Hdditi ?mal .d iurtments 
Info 

Units of measurement 

m 
ft 

Additional adjustments 
Instrument units 
False signal suppression 
Linearization curve 
PIN 
Date'Tine 

Temperature unit 

® 
°F 
K 

Distance unit 

m I 
Temperature unit 
oC I 

A linearization is necessary for all vessels in which the vessel volume 
does not increase linearly with the level - e. g. horizontal cylindri- 
cal or spherical tanks - and the indication or output of the volume is 

required. Corresponding linearization curves are preprogrammed 
for these vessels. They represent the correlation between the level 
percentage and the vessel volume. The linearization applies to the 
measured value indication and the current output. By activating the 
appropriate curve, the volume percentage of the vessel is correctly 
displayed. If the volume should not be displayed in percent but e.g. in I 

or kg, a scaling can be also set in the menu item "Display". 

Setup 
Display 
Diagnostics 
Addition .e1 .ediu_ tr tints 
Info 

ACM 
Horiz. cylinder 
Sphere 
Palmer -Bowlus Flume 
Venturi, trapezoidal weir 

Additional adjustments 
Instrument units 
False signal suppression 
LlneaYlZatlorl our'le 
PIN 
Date'Tine 

Palper- Bowlus Flume 
Venturi, trapezoidal weir 
1.1- 11ctr:h. triangle r,'eir 
User prog. 

Linearization 

Linear l'y 

Caution: 
A Note the following, if the respective sensor is used as part of an over- 

fill protection system according to WHG: 

If a linearization curve is selected, the measuring signal is no longer 
linearly proportional to the level. This must be taken into consideration 
by the user, particularly when setting the switching point on the limit 
signal indicator. 

Additional adjustments/ 
PIN 

Entering a 4 -digit PIN protects the sensor data against unauthorized 
access and unintentional modification. In this menu item, the PIN is 

displayed or edited and changed. However, this menu item is only 
available if adjustment is enabled in the menu "Setup ". 

EINSI 
Display 
Diagnostics 
Additional adjustments 
Info 

PIN 

Actual PIN 
0 

Change? 

Additional adjustments 
False signal suppression 
Linearization curve 

Date /Time 
Reset 

In delivery status, the PIN is "0000 ". 

Additional adjustments 

Date /Time 
Reset 
Copy instr. settings 
Probe type 
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Additional adjustments/ In this menu item, the internal clock of the sensor is adjusted. 
Date time 

Additional adjustments/ 
Copy instrument settings 

Setup 
Display 
Diagnostics 
Additional adjustnents 
Info 

Date /Tine 

16:34 
29. Nov 2012 

Change now? 

Additional adjustnents 
Linearization curve 
PIN 
Ciate:'Tirie 
Reset 
HART operation node 

Additional adjustnents 
PIN 
Ciate:Tirie 
Reset 
Copy instr. settings 
Probe type 
V 

The instrument settings are copied with this function. The following 
functions are available: 

Store data from the sensor into the indicating /adjustment module. 
Store data from the display and adjustment module in the sensor 

The following data or settings for adjustment of the display and ad- 
justment module are saved: 

All data of the menu "Setup" and "Display' 
In the menu "Additional settings" the items "Distance unit, tern - 
perature unit and linearization" 
The values of the user programmable linearization curve 

Setup 
Display 
Diagnostics 
Addition 1 . 1iu_tr'ent 
Info 

Copy instr. settings 

opy }'ron sensor 
Copy to sensor 

Additional adjustnents 
Reset 
HART operation node 
Copy instr. setting_. 

Instrunent units 

Copy instr. settings 

Copy instrument 
settings? 

The copied data are permanently saved in an EEPROM memory in 
the display and adjustment module and remain there even in case of 
power failure. From there, they can be written into one or more sen- 
sors or kept as backup for a possible sensor exchange. 

The type and the volume of the copied data depend on the respective 
sensor. 

Note: 
Before the data are stored in the sensor, a check is carried out to 
determine if the data fit the sensor. If the data do not fit, a fault signal 
is triggered or the function is blocked. When data are being written 
into the sensor, the display shows which instrument type the data 
originate from and which TAG-no. this sensor had. 

Info /Instrument name In this menu, you read out the instrument name and the instrument 
serial number: 

Setup 
Display 
Diagnostics 
Additional adjustnents 

Info 
C?e : ire nane 
Instrunent version 
Date of manufacture 
Instrunent features 
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Info /Instrument version 

Info /Calibration date 

Instrument features 

Setup /Damping 

In this menu item, the hardware and software version of the sensor is 
displayed. 

Setup 
Display 
Diagnostics 
Additional adjustments 

Info 
Device nane 
In-trunent verion 
Date of manufacture 
Instrument features 

In this menu item, the date of factory calibration of the sensor as well 
as the date of the last change of sensor parameters are displayed via 
the display and adjustment module or via the PC. 

Setup 
Display 
Diagnostics 
Additional adjustments 

Info 
Device name 
Instrument version 

of rianul.CtUre 
Instrument features 

Factory calibration date 

3. Aug 2012 
Last change 

29. Nov 2012 

In this menu item, the features of the sensor such as approval, pro- 
cess fitting, seal, measuring range, electronics, housing and others 
are displayed. 

Setup 
Display 
Diagnostics 
Additional adjustments 

Info 
Device name 
Instrument version 
Date of manufacture 
Instrvrent f'eature_ 

Instrument features 

Display 
now? 

6.2 Adjustment menu 4 ... 20 mA/HART 
To damp process- dependent measured value fluctuations, set an 
integration time of 0 ... 999 s in this menu item. 

REM 
Display 
Diagnostics 
Additional adjustments 
Info 

Integration time 

Os 

Setup 
Max. adjustment 
Min. adjustment 
C;arpima 
Current output mode 
Current output min. /max. 

Setup 
Max. adjustment level 
Min. adjustment level 
Gar iF irra 
Linearization 
Scaling level 1 

Depending on the sensor type, the factory setting is 0 s or 1 s. 

Setup - Current output In the menu item "Current output mode" you determine the output 
mode characteristics and reaction of the current output in case of failure. 

Display 
Diagnostics 
Additional adjustments 
Info 

Output characteristics 

4 ... 2I Ì r9Ñ 

20 ... 4 nA 

Setup 
Mea=urerient loop marie 
Medium 
Application 
Vessel type 
Vessel height /Me. range 

Failure mode 

22.0 nA 
20.5 nA 
No change 

r r9H 

Current output node 
Output characteristics 
4 ... 20 mA 
Failure mode 

<3.6mA I 

The default setting is output characteristics 4 ... 20 mA, failure mode 
< 3.6 mA. 
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Setup /Current output In the menu item "Current output Min. /Max. ", you determine the reac- 
Min. /Max. tion of the current output during operation. 

Setup 
Ci=F'lay 
Diagnostics 
Additional adjustments 
Info 

Min. current 

4rn 

Setup 
Dapping 
Current output mode 
Gurrest output 
Lock adjustment 

Max. current 

20 MA 
-U.5 r7H 

Current output min. /max. 
Min. current 
3.8 mA I 
Max. current 
20.5 mA 

The default setting is min. current 3.8 mA and max. current 20.5 mA. 

Display /Displayed value In this menu item you can define the indication of the measured value 
on the display. 

Setup 
C:i=Flay 
Diagnostics 
Additional adjustments 
Info 

1an 
Height 
Percent 
Linear percent 
Scaled 

Display 
Language 
C'-;Flaued .: alue 
Scaling variable 
Scaling 
Backlight 

V 

Percent 
Linear percent 

_:algid 
Current 

Displayed value 

Distance l'y 

The default setting for the indication value is e.g. distance with radar 
sensors. 

Display /Scaling size In this menu item you can define the scaling unit of the measured 
value on the display. 

Setup 
Di=Flay 
Diagnostics 
Additional adjustments 
Info 

Height 
Mass 
Flow 

No units 

Display 
Language 
Displayed value 
=caling :,ariable 
Scaling 
Backlight 

m3 © 
hl 
ft3 
in3 7 

Scaling variable 

Volume I 

Display /Scaling In the menu item "Scaling ", the requested numerical value with deci- 
mal point is entered for 0 % and 100 % of the measured value. 

Setup 
Display 

Language 
Displayed value 
Scaling variable 

alina 
Backlight 

Scaling 

100 x= 

0x= 
100 

1 
o 
1 

1.ay 

Diagnostics 
Additional adjustments 
Info 

Diagnosis /Simulation In this menu item you can simulate measured values via the current 
output. This allows the signal path to be tested, e.g. via downstream 
indicating instruments or the input card of the control system. 
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1 

Additional adjustments/ 
HART mode 

Setup /AI FB1 Channel 

Setup 
Display 
C iaarn?_ti:_ 
Additional adjustments 
Info 

Diagnostics 
Electronics temperature 
Meas. reliability 

;ir ticin 
Curve indication 

Simulation running 

Percent 
94.1 % 

Simulation 

Start 
simulation? 

Simulation running 

ao94.1 
-10.0 110.0 

How to start the simulation: 

1. Push [OK] 
2. Select the requested simulation variable with ( ->] and confirm 

with [OK]. 

3. With [OK] you start the simulation, first of all the actual measured 
value is displayed in 

4. Start the editing mode with [OK] 
5. Set the requested numerical value with Nand ( ->]. 

6. Push (OK] 

Note: 
During simulation, the simulated value is outputted as 4 ... 20 mA cur- 
rent value and digital HART signal. 

How to interrupt the simulation: 

-4 Push (ESC] 

Information: 
The simulation is automatically terminated 10 minutes after the last 
press of a key. 

The sensor offers the HART modes standard and Multidrop. In this 
menu item you determine the HART modes and enter the address 
with Multidrop. 

Setup 
Display 
Diagnostics 
Addition ad iustnent _ 

Info 

Additional adjustments 
Date /Time 
Reset 
HART operation ride 
Copy sensor settings 

HART operation mode 

Standard 
Address 0 

The mode standard with the fixed address 0 means output of the 
measured value as 4 ... 20 mA signal. 

In Multidrop mode, up to 63 sensors can be operated on one two -wire 
cable. An address between 1 and 63 must be assigned to each sen - 
sor.8) 

The default setting is standard with address O. 

6.3 Adjustment menu Profibus PA 
The channel is the input selector switch for function block (FB) of 
the sensor. Within the function block, additional scalings (Out -Scale) 

8) The 4 ... 20 mA signal of the HART sensor is switched off. The sensor 
consumes a constant current of 4 mA. The measuring signal is transmitted 
exclusively as digital HART signal. 
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are carried out. In this menu item, the value fir the function block is 
selected: 

PV (Primary Value): 
- Linearised percentage value 
SV1 (Secondary Value 1): 

Percent with radar, guided microwave and ultrasonic sensors 
- Pressure or height with pressure transmitters 
SV2 (Secondary Value 2): 
- Distance with radar, guided microwave and ultrasonic sensors 
- Percent with pressure transmitters 
Height 

HEM 
Display 
Diagnostics 
Additional adjustments 
Info 

AI FBI Channel 

PV (Lin. Percent) I" 

Setup 
Ile.a_urererlf 10oF. rlare 
Medium 
Application 
Vessel type 
Vessel height /Me. range 

F'i.1 !:Lin. F'eroent:: 
SUl (Percent) 
SV2 (Distance) 
Height 

Setup 
Max. adjustment 
Min. adjustment 
HI FB1 Channel 
RI FBI Scaling Unit 
RI FB1 Scaling 

Setup /AI FBI Scaling unit Additional scalings (Out -Scale) are carried out within the function 
block. In this menu item, the scaling unit is selected. For a better 
overview, the units are combined in groups: 

Display 
Diagnostics 
Additional adjustments 
Info 

Out Scale Unit 

others 1" 

96 1 

Setup 
P1e.a5urerierlt loop 11ar9e 
Medium 
Application 
Vessel type 
Vessel height /Me. range 

Setup 
Min. adjustment 
RI FBI Channel 
HI FE:1 '=;c:.alirlg llrlit 
RI FBI Scaling 
RI FBI Damping 

® ft 
in 
cn 
mn 

Setup /AI FB1 Scaling Additional scalings (Out -Scale) are carried out within the function 
block. In this menu item, the unit of the scaling is entered. 

Setup /AI FB1 damping 

Display 
Diagnostics 
Additional adjustments 
Info 

Scaling 

0.00 lini 
0.00 x 

100.00 lini 
a 100.00 x 

Setup 
r1e.a_ur'enent loop nane 
Medium 
Application 
Vessel type 
Vessel height /Me. range 

Setup 
AI FBI Channel 
RI FBI Scaling Unit 
HI FBI '= ;::.,ling 
RI FBI Damping 
Lock adjustment 

To damp process- dependent measured value fluctuations, set an 
integration time of 0 ... 999 s in this menu item. 

Depending on the sensor type, the factory setting is 0 s or 1 s. 

34 PLICSCOM 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 517 of 564



J 

6 Setup - radar sensors from software 4.0.0 

Display /Displayed value 

Diagnosis /Simulation 

OEM 
Display 
Diagnostics 
Additional adjustments 
Info 

PV FTine 

Os 

Setup 
P1ea=urenent loop mara 
Medium 
Application 
Vessel type 
Vessel height /Me. range 

Setup 
AI FBI Scaling Unit 
AI FBI Scaling 
AI Fß1 C:anping 
Lock adjustment 

In the menu item "Display' you can define which measured value 
should be presented on the display. 

The sensor delivers the following measured values: 

PV (Primary Value): Linearised percentage value 
SV1 (Secondary Value 1): Percentage value after the adjustment 

. SV2 (Secondary Value 2): Distance value before the adjustment 
Al FB1 (OUT) 
Al FB2 (OUT) 
Al FB3 (OUT) 
Height 

Setup 
Flay 

Diagnostics 
Additional adjustments 
Info 

Displayed value 
Sul (Percent) 
SV2 (Distance) 
HI FE;1 iiLIT} 

AI FB2 (OUT) I FB2 (OUT) 

Display 

Language 
Gi:plaued .;Blue 
Backlight 

Displayed value 

AI FB 1 (OUT) I 

In this menu item you simulate measured values via the signal output. 
Hence, the signal path can be tested via the segment coupler up to 
the input card of the control system. 

Setup 
Display 
Diagno_ ti 
Additional adjustments 
Info 

=a,!1 c' Percent:, 
Distance 
AI FBI PV 

Diagnostics 
Electronics temperature 
Meas. reliability 
' =:ir iul ati 
Curve indication 

Simulation running 

Percent 
94_1 % 

Simulation 

Start 
simulation? 

Simulation running 

10094.1 
-10.0 

I 

10.0 

How to start the simulation: 

1. Push [OK] 
2. Select the requested simulation variable with [->]and confirm 

with (OK). 

3. With (OK] you start the simulation, first of all the actual measured 
value is displayed in 

4. Start the editing mode with [OK] 
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6 Setup - radar sensors from software 4.0.0 

1 

5. Set the requested numerical value with Nand ( ->] 

6. Push [OK] 

Gl/\ L- f ` 

Note: 
During simulation, the simulated value is outputted as Profibus PA 
signal. 

How to interrupt the simulation: 

-+ Push (ESC] 

Information: 
The simulation is automatically terminated 10 minutes after the last 
press of a key. 

Additional adjustments/ In this menu item, you define the unit of the Secondary Values 2 
Unit SV2 (SV2): 

Setup 
C plau 
Diagnostics 
Additional adjustments 
Info 

Unit SU2 

ft 
in 
cm 
mm 

Additional adjustments 
Instrument units 
IInit _;I.: 

False signal suppression 
Linearization 
Sensor address 

Unit SV2 

Additional adjustments/ In this menu item, the sensor address is adjusted on Profibus PA. 
Sensor address An address must be assigned to each Profibus PA instrument. The 

approved addresses are between 0 and 126. Each address must 
only be assigned once in the Profibus PA network. The sensor is only 
recognized by the control system if the address is set correctly. 

When the instrument is shipped, address 126 is adjusted. This ad- 
dress can be used for function test of the instrument and for con- 
nection to a Profibus PA network.Then address must be changed to 
integrate additional instruments. 

The address setting is carried out either via: 

The address selection switch in the electronics compartment of 
the instrument (address setting via hardware) 
The display and adjustment module (address setting via software) 
PACTware /DTM (address setting via software) 

Note: 
The software addressing is only possible if address 126 or higher is 

adjusted on the instrument with the address selection switches. 

Setup 
Display 
Diagnostics 

Additional adjustments 
In_trurerit unit_ 
Unit SV2 
False signal suppression 
Linearization 
Sensor address 

W 
O) 

W 
W 
m 

Display 
Diagnostics 
Additional adjustments 
Info 

Fidditional adju_trent_ 
Info 
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6 Setup - radar sensors from software 4.0.0 

Sensor address 

126 

Info /Profibus !dent In this menu item, the Profibus ident number of the instrument is 
Number displayed. 

Display /Displayed value 

Setup 
Display 
Diagnostics 
Additional adjustments 

Info 
Device nane 
Instrument version 
Date of manufacture 
F'rot ibu_ Ldent tiU('iber. 
Instrument features 

Profibus Ident Nunber 

1170 

6.4 Adjustment menu Foundation Fieldbus 
In the menu item "Display' you can define which measured value 
should be presented on the display. 

The sensor delivers the following measured values: 

PV (Primary Value): Linearised percentage value 
SV1 (Secondary Value 1): Percentage value after the adjustment 
SV2 (Secondary Value 2): Distance value before the adjustment 
AI -OUT 1 

Al -OUT 2 
Al -OUT 3 
Height 

Setup 
C:i-pl.ay 
Diagnostics 
Additional adjustments 
Info 

Displayed value 
V 

PV (Lin. Percent) 
SV1 (Percent) 
SV2 (Distance) 
Al -Out 1 

tan 

Display 

Language 
C isPlaued .: plue 
Backlight 

Displayed value 
SV2 (Distance) 
AI -Out 1 

HI wt 
AI -Out 3 
Height 

Displayed value 

Distance 1v 

Additional adjustments/ In this menu item, you define the unit of the Secondary Values 2 
Unit SV2 (SV2): 

Setup 
Di_ play 
Diagnostics 
Additional adjustments 
Info 

Unit SU2 

ft 
in 
en 
rim 

Additional adjustments 
Instrument units 
Knit 
False signal suppression 
Linearization 
Sensor address 

Unit SV2 

Info /Device ID In this menu item, the FF Device ID of the instrument will be dis- 
played: 
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6 Setup - radar sensors from software 4.0.0 

Setup 
Display 
Diagnostics 
Additional adjustments 

Info 
Device nane 
Instrument version 
Date of manufacture 

Instrument features 

Device ID 
56474B0BFD 

99999999 
Sensortag(PD_TAG) 
FIELD DEVICE 

99999999 
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7 Maintenance and fault rectification 

7 Maintenance and fault rectification 

7.1 Maintenance 
If the device is used correctly, no maintenance is required in normal 
operation. 

7.2 How to proceed in case of repair 
You can find a repair form as well as detailed information on how to 
proceed under www.vega.com /downloads and "Forms and certifi- 
cates". 

By doing this you help us carry out the repair quickly and without hav- 
ing to call back for needed information. 

If a repair is necessary, please proceed as follows: 

Print and fill out one form per instrument 
Clean the instrument and pack it damage -proof 
Attach the completed form and, if need be, also a safety data 
sheet outside on the packaging 
Please contact for the return shipment the agency serving you. You 

can find the agency on our home page www.vega.com. 
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8 Dismounting 

8 Dismounting 

8.1 Dismounting steps 
Warning: 

A Before dismounting, be aware of dangerous process conditions such 
as e.g. pressure in the vessel, high temperatures, corrosive or toxic 
products etc. 

Take note of chapters "Mounting" and "Connecting to power supply" 
and carry out the listed steps in reverse order. 

8.2 Disposal 
The instrument consists of materials which can be recycled by spe- 
cialised recycling companies. We use recyclable materials and have 
designed the parts to be easily separable. 

Correct disposal avoids negative effects on humans and the environ- 
ment and ensures recycling of useful raw materials. 

Materials: see chapter "Technical data" 

If you have no way to dispose of the old instrument properly, please 
contact us concerning return and disposal. 

WEEE directive 2002/96/EG 
This instrument is not subject to the WEEE directive 2002/96/EG and 
the respective national laws. Pass the instrument directly on to a spe- 
cialised recycling company and do not use the municipal collecting 
points. These may be used only for privately used products according 
to the WEEE directive. 
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9 Supplement 

9 Supplement 

9.1 Technical data 
General data 
Weight approx. 150 g (0.33 lbs) 

Ambient conditions 
Ambient temperature -15 ... +70 °C ( +5 ... +158 °F) 

Storage and transport temperature -40 ... +80 °C ( -40 ... +176 °F) 

Display and adjustment module 
Display element 

Measured value indication 

- Number of digits 5 

-Size of digits WxH =7x13 mm 

Adjustment elements 4 keys 

Protection rating 

- unassembled IP 20 

LC display with DOT matrix and backlight 

- mounted into the housing without 
cover 

Materials 

- Housing 

- Inspection window 

9.2 Dimensions 

IP 40 

ABS 

Polyester foil 

Fig. 9: Dimensions of display and adjustment module 
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9 Supplement 

9.3 Industrial property rights 

rIVIHVIVI npO,gyKIJ<h1lA COIApMbI BEVA 3aL14V1LL{aK)TCA no BCeMy navy npaBaMN Ha VIHTeIIJIeKTyallbHylO 
C06CTBeHHOCTb. ga1IbHeÑWylo V1HCpOpMaLJ,VIIO CMOTpNTe Ha cake 
VEGA*ÿ11rt °at$41ì°,}ctXigif'o -C. 1 ì110Jri! 1MM< >0 

9.4 Trademark 
All the brands as well as trade and company names used are property of their lawful proprietor/ 
originator. 
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o 
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Repair 39 
Reset 18 

S 
Scaling 34 
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Sensor address 36 
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Storage 10 
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Unit SV2 36, 37 

V 
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Printing date: 

All statements concerning scope of delivery, application, practical use and operat- 
ing conditions of the sensors and processing systems correspond to the information 
available at the time of printing. 
Subject to change without prior notice 

© VEGA Grieshaber KG, Schiltach /Germany 2013 CE 
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1 About this document 

1 About this document 

1.1 Function 
This supplementary manual, together with the attached operating 
instructions manual, has all the information you need for quick setup 
and safe operation. Please read this manual before you start setup. 

1.2 Target group 
This operating instructions manual is directed to trained specialist 
personnel. The contents of this manual should be made available to 
these personnel and put into practice by them. 

1.3 Symbolism used 

Information, tip, note i This symbol indicates helpful additional information. 

ACaution: If this warning is ignored, faults or malfunctions can result. 

Warning: If this warning is ignored, injury to persons and /or serious 
damage to the instrument can result. 

Danger: If this warning is ignored, serious injury to persons and /or 
destruction of the instrument can result. 

Ex applications 
This symbol indicates special instructions for Ex applications. 

List 
The dot set in front indicates a list with no implied sequence. 

-> Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a procedure. 
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2 For your safety 

2 For your safety 

2.1 Authorised personnel 
All operations described in this operating instructions manual must 
be carried out only by trained specialist personnel authorised by the 
plant operator. 

During work on and with the device the required personal protective 
equipment must always be worn. 

2.2 Appropriate use 
The external housing is a replacement part for a pressure transmitter 
VEGABAR series 50 and 60 in IP 68 (25 bar) version. 

2.3 Environmental instructions 
Protection of the environment is one of our most important duties. 
That is why we have introduced an environment management system 
with the goal of continuously improving company environmental pro- 
tection. The environment management system is certified according 
to DIN EN ISO 14001. 

Please help us fulfill this obligation by observing the environmental 
instructions in this manual: 

Chapter "Storage and transport" 
Chapter "Disposal" 
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-i 3 Product description 

Scope of delivery 

Constituent parts 

Application area 

Packaging 

3 Product description 

3.1 Configuration 
The scope of delivery encompasses: 

External housing 
Documentation 
- this operating instructions manual 

The external housing consists of the components electronics housing 
and base. Both components are available in plastic or stainless steel. 

Depending on the order specification, the screw -on cover of the 
electronics housing is available with or without inspection window for 
the display and adjustment module. 

Fig. 1: Components of the external housing for VEGABAR - plastic version 

1 Screw -on cover 
2 Electronics housing 
3 Socket 
4 Wall mounting plate 

3.2 Principle of operation 
The external housing is suitable for the following pressure transmitters 
in IP 68 (25 bar) version: 

VEGABAR 51, 52, 53, 54, 55 
VEGABAR 66, 67 

3.3 Storage and transport 
Your instrument was protected by packaging during transport. Its 
capacity to handle normal loads during transport is assured by a test 
based on ISO 4180. 

The packaging of standard instruments consists of environment - 
friendly, recyclable cardboard. For special versions, PE foam or PE 
foil is also used. Dispose of the packaging material via specialised 
recycling companies. 
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3 Product description 

Storage and transport Storage and transport temperature see chapter "Supplement - 
temperature Technical data - Ambient conditions" 

Relative humidity 20 ... 85 % 
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4 Mounting 

4 Mounting 

4.1 Mounting preparations 
Tools The following tools are required for mounting the external housing. 

Plastic housing: 

Allen wrench size 4 
Fork wrench, wrench size 19 

Stainless steel housing: 

Fork wrench, wrench size 8 
Fork wrench, wrench size 19 

4.2 Exchange of the electronics module 
The electronics module is located in the electronics compartment. 
The below illustration shows the position of the electronics compart- 
ment in an external housing. 

o 
I:-i01 

Fig. 2: Single chamber housing 

1 Position of the electronics compartment 

Dismounting the elec- Proceed as follows to remove the electronics module from the existing 
tronics module housing: 

1. Switch off power supply 

2. Unscrew housing cover of the electronics compartment 

3. Disconnect the connection cables according to the operating 
instructions manual of the respective sensor 

4. Loosen the two holding screws with a screwdriver (Torx size T 10 
or slotted screwdriver size 4) 
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4 Mounting 

Fig. 3: Loosen the holding screws of the electronics module 

1 Electronics module 
2 Screws (2 pcs.) 

5. Pull the electronics out by holding the opening levers. 

Mounting the electronics To dismount the electronics module from the new housing, proceed 
module as follows: 

1. Insert the electronics module carefully into the new housing. 

1 
Information: 
The electronics module is connected via a plug. Make sure that the 
plug is in the correct position. The marking notch must be in position 
'18.00 h ". 

Fig. 4: Plug position in the base of the external housing 

1 Notch 

2. Screw in and tighten the two screws with the screwdriver. 

3. Screw the housing cover back on 

The exchange of the electronics module is finished. 

As a rule, an exchange of electronics must be documented internally 
when Ex applications are involved. 

o 
o, 

4.3 Mounting steps, external housing m 
Wall mounting - External 1. Mark the holes according to the following drilling template 
housing ó w 

N 
N 
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_1 %/\\ 4 Mounting 

2. Depending on the mounting surface, fasten the wall mounting 
plate with 4 screws 

90 mm (3.54°) 

70 mm (2.76°) 

3mm 
(0.12 °) 

io 

E 
E 
o 

LJ 

8 mm 

(0.32 °) 

Fig. 5: Hole pattern - wall mounting plate (external housing) 

Tip: 
1 Mount the wall mounting plate in such a way that the cable gland of 

the base points downward. Rain and condensation water can thus 
drain off. 

The base of stainless steel can be displaced in 90° increments on the 
wall mounting plate, the base of plastic by 180 °. 

Turn the cable gland of the electronics housing downward. The hous- 
ing can be turned by 330° without the use of any tools. 

Warning: 
A With the plastic housing, the four screws of the base may only be 

screwed in hand tight. Exceeding the max. torque specified in chapter 
"Technical data" can damage the wall mounting plate. 
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5 Connect the sensor to the external housing 

i 

5 Connect the sensor to the external 
housing 

5.1 Preparing the connection 
Follow the instructions in the operating instructions manual of the 
sensor. 

5.2 Connection procedure 
Proceed as follows to connect the external housing: 

1. Loosen the four screws on the base with a hexagon key or fork 
wrench 

2. Remove the mounting plate from the base 

Fig. 6: Removing the mounting plate on the base 

1 Screws 
2 Wall mounting plate 
3 Cable gland 

3. Loop the connection cable through the cable entry on the housing 
base') 

Tip: 
With plastic housing, the cable gland can be mounted in three posi -' 
tions each displaced by 90 °. Simply exchange the cable gland against 
the blind plug in the fitting threaded hole. 

Note: 

1 Depending on the delivery date of the sensor, the connection cable 
may be equipped with three or four wires. Take note of the different 
assignments of the terminals in the housing base in "Wiring plan ". 

4. With four -wire sensor, remove the bridge between terminal 4 and 
the ground terminal, see "Wiring plan ". 

1) The connection cable comes pre -assembled. If necessary, shorten it to the 
requested length, cut the breather capillaries clean. Remove approx. 5 cm of 
the cable mantle, strip approx. l cm insulation from the ends of the individual 
wires. After shortening the cable, fasten the type plate with support back on 

the cable. 
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\ 5 Connect the sensor to the external housing 

Overview - VEGABAR 
series 50 

5. Connect the wire ends as described in chapter "Connection plan ". 
Take note of the numbering. 

6. Connect the screen to the internal ground terminal, connect the 
outer ground terminal to potential equalisation 

7. Tighten the compression nut of the cable entry. The seal ring must 
completely encircle the cable 

8. Attach the mounting plate again and tighten the screws 

The electrical connection of the sensor to the external housing is 
finished. 

You find the electrical connection of the electronics module in chapter 
"Wiring plan" or in the operating instructions manual of the respetive 
sensor. 

5.3 Wiring plan 

E 0 
Fig. 7: External housing in conjunction with VEGABAR 51, 52, 53, 54, 55 
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5 Connect the sensor to the external housing 

Overview - VEGABAR 
series 60 

Terminal compartment 

Fig. 8: External housing in conjunction with VEGABAR 66, 67 

Fig. 9: Connection of the sensor in the housing base 

1 Brown 
2 Blue 
3 Yellow 
4 White 
5 Shielding 
6 Breather capillaries 
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`/ - 717/-\-\ 
_f 5 Connect the sensor to the external housing 

Wiring plan external 
electronics 

Fig. 10: Wiring plan, electronics 

1 Voltage supply 
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6 Setup 151 

6 Setup 

6.1 Setup 
Setup is carried out according to the operating instructions manual of 
the respective sensor. 
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7 Maintenance 

7 Maintenance 

7.1 Instrument repair 
If an instrument repair is necessary, please proceed as follows: 

You can download a return form (23 KB) from our Internet homepage 
www.vega.com under: "Downloads - Forms and certificates - Repair 
form" 

By doing this you help us carry out the repair quickly and without hav- 
ing to call back for needed information. 

Print and fill out one form per instrument 
Clean the instrument and pack it damage -proof 
Attach the completed form and possibly also a safety data sheet to 
the instrument 
Send the instrument to the address of the agency serving you. In 

Germany, send it to the company headquarters in Schiltach. 
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8 Dismounting 

8 Dismounting 

8.1 Dismounting steps 
Take note of chapters "Mounting" and "Connect sensor to the external 
housing" and carry out the listed steps in reverse order. 

8.2 Disposal 
The instrument consists of materials which can be recycled by 
specialised recycling companies. We have purposely designed the 
electronic modules to be easily separable. Mark the instrument as 
scrap and dispose of it according to national government regulations 
(e.g. in Germany according to electronic scrap ordinance). 

Materials: see chapter "Technical data" 

If you have no way to dispose of the old instrument properly, please 
contact us concerning return and disposal. 
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9 Supplement 

9.1 Technical data 
General data 

9 Supplement 

Material 316L corresponds to 1.4404 or 1.4435 

Materials, non -wetted parts 

- Electronics housing plastic PBT (Polyester), 316L 

- Socket plastic PBT (Polyester), 316L 

- Wall mounting plate plastic PBT (Polyester), 316L 

- Seal between base and wall mounting TPE (fixed connected) 
plate 

- Seal between housing and housing 
cover 

Silicone (plastic housing), NBR (stainless steel housing) 

- Ground terminal 316L 

Torque of base screws for plastic housing 5 Nm (3.688 lbf ft) 
max. 

Weight approx. 0.7 ... 2.0 kg (1.543 ... 4.409 lbs), depending on housing 
material 

Process conditions 
Ambient, storage and transport temperature 

- without display and adjustment -40 ... +80 °C ( -40 ... +176 °F) 
module 

- With display and adjustment module -20 ... +70 °C ( -4 ... +158 °F) 

Electromechanical data 
Options of the cable entry 

- Cable gland M20 x 1.5 (cable: o 5 ... 9 mm) - Cable entry 1h NPT 

- Blind plug M20 x 1.5;1/2 NPT 

- Closing cap M20 x 1.5;1/2 NPT 

Wire cross -section (spring -loaded up to 2.5 mm2 (AWG 14) 
terminals) 

Electrical protective measures 
Protection, depending on housing version 

- Plastic housing IP 66/IP 67 

- Stainless steel housing IP 66/IP 68 (0.2 bar)2) 

2) The prerequisites for maintaining the protection rating are a suitable cable as well as correct mounting. 

External housing For pressure transmitter VEGABAR 17 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 544 of 564



9 Supplement 

9.2 Dimensions 

Electronics housing 

' 
' C_; ' _ .___- \ 

_ 

Fig. 11: Electronics housing (with integrated display and adjustment module the housing is 9 mm /0.35 in higher) 

1 Plastic housing 
2 Stainless steel housing 

External housing with sensor in IP 68 (25 bar) version 

Fig. 12: External housing - Plastic version 

1 Lateral cable outlet 
2 Axial cable outlet 

18 External housing For pressure transmitter VEGABAR 
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9 Supplement 

Fig. 13: External housing - Stainless steel version 

1 Lateral cable outlet 
2 Axial cable outlet 
3 Seal mm (0.079 in) 
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Printing date: 

All statements concerning scope of delivery, application, practical use and operat- 
ing conditions of the sensors and processing systems correspond to the information 
available at the time of printing. 
Subject to change without prior notice 

© VEGA Grieshaber KG, Schiltach /Germany 2013 CE 

VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 

Phone +49 7836 50 -0 
Fax +49 7836 50 -201 
E -mail: info.de @vega.com 
www.vega.com 
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Test certificate 

Instrument: VEGABAR 52 Customer no.: 100104 

Series no.: 24831096 Order number: 1904099 
Electronics: 4 ... 20 mA/HARTO Order Item: 1 

Measuring range: rel. / 0...25.0bar (0...2500kPa) Your order no.: 63092 

Customer -specific 
adjustment: 

0 % = 0,000bar 
100 % = 25,000bar 

TAG Name: 

Characteristics 
Determined according to the limit point method according IEC 60770 -1 

Yne.wisdesswe gale Speafitma.Speoñcat°n 
0E99 

0.400 

c 
S aan 

ñ 0.000 

$k CL02. 

0A00 - 

0 W 5.00 10 GU 15 P3 
Muck. Pressure on bee 

Max. permissible deviation relating to the measuring range < 0.2% 

70 00 75 03 

Reference pressure in bar 0.000 6.222 12.459 18.713 24.960 

Set point output in % 0.000 24.889 49.837 74.851 99.840 

Measured value in % -0.010 24.922 49.842 74.827 99.841 

Deviation in % 0.000 0.040 0.009 -0.023 0.000 

Temperature influence 
Temperature in °C 0.000 20.000 60.000 100.000 

Output value in % 0.266 0.249 0.258 0.260 

Deviation in % 0.017 , 0.000 0.009 0.011 

Reference conditions according to IEC 61298 -1 

Temperature +18 ... +30 °C 

Relative humidity 45 ... 75 % 

Atmospheric pressure 860 ... 1060 mbar / 86 ... 106 kPa 

VEGA confirmes that all instruments used to assure the quality of our products are calibrated and traceable to national measurement 
standards of PTB ( Physikalischen Technischen Bundesanstalt). 

VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Tel.: +49 7836 50 -0 
Fax: +49 7836 50 -201 

i.V. B. Storz 
02.05.2013 Quality Manager 

Page 1 of 1 
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NOTES: 
1. PLUG VALVES ARE TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURES 
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82411031615 

SII6M I 

N16316 I 

WF16P I 

WF16316 

116316 

ACHY150330; 

816100(;X3 I 

ÁS4794 

TE FF SO DN 200, TABLE O 

FIANGE,RATE FF SO ON 300, TABLE E 

GASKET,FIANGE ON 300, TABLE E, 3mm 110( 

CASKET,Fl.NGE ON 450, TABLE D, 3mm THK 

IIISMANTUNG JOINT, THRUST TYPE, 011450, FLANGE TO 

AS4(61 PN16, 316SS FASTENERS, CEMENT (HIED, 811U1IAS 

COATED, FIXED FLANGE ON THE END TO BE SUPPLIED 

WITHOUT DRILLED BOLT HOLES. 

316SS A52129 

31655 AS2129 

FIBRE N4 -1100 WSAI09 

FIBRE 51-II0 - 

PIPE, 06450, FL - FL, FUNGE TO A54087 PN16, CEMENT 

LINED BIRIMASDC COATED EXTERIOR 

PIPE, 06450, FL - FL, FLANGE TO Á64087 PN16, CEMENT 

LAZED, MIUMASRC COATED EXTERIOR. 

PIPE, 06450, Ft - FL, FLANGE TO AS4087 PN16, CEMENT 

LINED, BINM/SOC COATED EXTERIOR. 

PIPE, D6450, FL - SP, RANGE TO AS4087 PN16, CEMENT 

UNED, BINMASDC COATED EXTERIOR. 

810mm 

TAPER, FLANGED, ECCENTRIC, 011450 x 011300, FLANGED TO 

AS4087 PN16, CEMENT UNED, BRUMASTIC COATED EXTERIOR. 

GASKET,FANGE ON 300, TABLE D, 3mm TICK 

SETSCREW,HEX HEAD II 24 x 80mm + IW 

SIEVE INSULATING M 20 x lm 
WASHER,INSUUTION 22.2 IDx38.1 000.2 THK 

BOLT M20x 80mm+1N+2W 

TPT61 

3I655 DIN 933 

Pf@NO(JC 

3I6ß DN 931 

TAPER, FANGED, ECCENTRIC, DN450 x DN250, FANGED TO 

AS4087 P616, CEMENT UNED, BRUMASTIC COATED EXTERIOR. 

GASKET,FANGE DN 250, TABLE D, 3mm THK 

BOLT M 20 x 90mm + IN + 2W 

TAPER, FLANGED. ECCENTRIC. DN250 x DN2ED, FANGED TO 

AS4087 PN16, CEMENT UNED, BITUMASTIC COATED EXTERIOR. 

GASKET,FIANGE ON 200, TABLE D, 3mm 111K 

BOLT M16x 80mm + IN + 2W 

ELBOW, FANGED, DUCKFOOT, DN450, FANGED TO AS4087 

PN16, CEMENT UNTO. BRUMISTIC COATED EXTERIOR. 

GASKET.FL4NGE ON 450. TABLE D. 3mm IHK 

BOLT M24x110mm+iN+2W 
Slfitif,IN91LATNG M 16 x Im 

NUT PUN M 16 

WASHER,6ISULATION 19.1 IDx34.9 0Dx3.2 THK 

WASHER,FUT M 16 

RODTHREADED M 16 45' MIERE ONE END 

ANCHOR,CHEMICAL 330mí HY -150 2 -PART ADHESIVE 

BOLT M 16 x 100mm & NUT + 2W 

DIN 931 

DIN 934 

PHENOLIC 

316ß 

316ß DN 975 

N24316 I NUT RAIN M 24 

ASI111 

104316 I 10611ER,FUT M 24 

5124M 

WF24P 

T24316 

SLIE ,INSUATING M 24 x lm 

WASHER,NSUIATION 25.4 10x50.8 00x32 IHK 

ROD THREADED M 24 

3I6ß 
3l6ß 
HOAR 

PHENOLIC 

3I6ß 
3 UNI FIANCE, 121450 DI PIPE, EPDM GASKET, FOE COATED, ti 

316SS SET SCREWS 

THIS ELBOW IS 

TO BE REUSED. 

GEM STOCK CODE 

REF. NOTE 6 

QTY DESCRIPTION 

WHERE AN ADAPTER FLANGE IS 

USED ON THE DISCHARGE SIDE, 
W MUST BE RESTRAINED BACK TO 

THE NEAREST FLANGE WITH 

THREADED RODS. 

.A 

0 10D 21W .100 4O0 506 0 200 400 600 B00 1000 

T SCALE 1:10 AT GRxxvL S2C 9U3E 1:20 AT CROW 52E 

SECTION 

SCALE: 1:20 gar 
J 

TYPICAL THRUST RESTRAINT JOINT 
SCALE 1:10 

IT 

>r 
1fNGTH MATERIAL 

AS CONSTRUCTED DETAILS 

DIN 975 

I CERTIFY THAT THE A0 CONST51_GTED' DETAILS 
SKYAN ON THIS PLAN ARE A TRUE MD ACCLRATE 

RECORD OF THE wORX.S, 

a /. DATE 2 +-0S -1,3 CIGA[D 

NAME DI $1.eguAroRY K. SMRN 

RPEO Nam LIDENDE. 6601 

COMPANY NAME: AOUTEC LIMON PIY. UD. 

S1ART DATE 14-02 -12 FINCH DATE 24 -05-13 

> 

AQUATEC - MAXCON PTY. LTD. 
WATER TREATMENT TECHNOLOGY AND EQUIPMENT 

ACN. 002 250 482 PA. BOX 455 P511CH 018.4305 

PII. (61) 7 3281 2299 FM. (61) 7 3281 8259 

BWL anquiAexOaQualoanavanaamw 

AS CONSTRUCTED 

8808Q 004 

NAHE SIGNA fVRE DATE 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

OUEENSLANO 

UrbanUtilities 
FUNDING AG.L 29.-03-72 

05-L814 OOKSIEUCIE A.G.L 

DATE ALiENOMENf 9ala'u 

I 

a 
I 

DESIGN WO hb 

CO%BTRUCTI(7N W.D.NM1 

UNA( °NNGGIIECK OK in-65 -12 

c AU F0E 

4401 73.0.13 

GNATURE R.P.E.O. No. DATE 

FUNDED BY O.U.U. ( EXTERNAL ( 1 9U.U. FILE RT C1101-045 ODU005 

9922 13-G5-c3 

E.ft DATE 

GD. 

APPROVED 9Y 

&S 21-u LOBLEY STREET 

C:tii:TK11(N rtA1L6CR T GFuTLTE DAIS IP$WICH U 

23 -05-63 AVICI.Pf«J4L'CI 

EE914ATwTE DATE SP331 - SEWERAGE PUMP STATION 

4n 

OQA(ANG RILE 

DISCHARGE HEADERS 

GENERAL ARRANGEMENT 

6}EET Nu OF 

OTE.F>181.AÁA UREA14. [1TUFTES DR1óM14G I4o AMENO 

IASI PLmIfD Bf R LEEDS O. 23 03 13 AT 3:13 PM 

11 

A1DVJlOE 

1 g I 14 95 16 
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4 
4 

só 

GROW 

- t ¡ _ 

/! 

'4 

á 

VIEW 

PM 1:10 

INSTALL ASSEMBLY 45' FROM THE 

HORIZONTAL SHOWN IN THE VERTICAL 

POSITION FOR CLARITY. 

( 

i 

DESIGN Vio Ab 

FUNDING 

CORSI RUC FIar W.O. ro 

YDRAFTED 

DRAFTING CHECK 

CAD FILE 

FUNDED BY Q.U.U. ( EATET.TML ( ) Q UU FILE N) 

a 
A °4 
a 

COMBINED DISCHARGE HEADER PLAN 
SCALE 1:20 

A.G.L. 79-03-1? NS . . 

K.N,K. 02-CLL11 DESIGN 

C1101-045 000005 

6501 24-05-13 

51GNA1LIRE P E O lh COTE 

G0. 

APPROVED BY 

PE, 9772 --13 
DESIGN CHECK .4IUI>f ..1 

I Q I.b LIA 

7 9 

GB 

1 

502 2 

501 

PRESSURE TRANSMITTER, CERTIC MEASURING CELL, VEGA, P /11 

BR52.X01CA1THPWIS. c/w ADAPTOR, 2' TRICLOVER TO 1' 

BSPI9 FPOM 5FA 
VALVE BALL 25N8 BSP FF 

VALVE,BAIL 50NB BSP FF 

AS CONSTRUCTED DETAILS 

316SS 

MSS 

13 E2590BSPFF316 

12 NH25BSP316 

11 T25BSPFF3I6 

10 NRH50258SP316 

9 N1bOBSP316 

3 
i 

1 

1 

1 

EIBOW,THD 25 NB 90DEG KP F/f 
NIPPIE,HEK 25 NB BSP 

1EE,THRD 25 NB BSP EQUAL F/F 

IIPPLE,HE)( RED 50 NB x 25 NB BSP 

NIPPIE,HEX 50 NB BSP 

SADDIE,TAPPINC TO SUIT DN500 DIU PIPE x D1150 BSPF 

OFF-TAKE 

31655 

3165S 

31655 

31655 

31655 

GUIMETAL 

I CL011t Y THAT THE 'A:. CONST-.It,C TED' i1ETA4.B 
EI4oY1N ON THIS PIAN ARE A IHUL AND ACCU4AI 

RECORD OF THE WORICO 

¡4.y, 1nGneo: DAIL 74.415-U 

NAME d EIGIN TORY K. SY1M 

NPCO No a. LICENOE.. 8501 

COMPANY NAME: AOULTEC WxmON PIY. LID. 

STARTORTE 14.07 -17 FINISH DATE )4-09-I3 

AQUATEC-MAXCON PTY. LTD. 

410 
WATER TREATMENT TECHNOLOGY AND EQUIPMENT 

A.C.N. 002 250 482 P.O. 83X 435 IPSWICH OLD.4305 

PN. (61) 7 3781 2299 FAIL (61) 7 3281 8259 

OWL miquIrissOoptamstcan.com.ou 

AS CONSTRUCTED 

8808Q 005 

7 SI16M 

6 N16316 

5 WF16P B 

4 8F16316 8 

3 TI6316 4 

2 ACHY150330 

1 B161000K3 

RETI SOCK CODE 

1 REErF,NSUTAING M 16 o Im 

8 NUT,PIAN M 16 

3 14 ED- 3 

flA51(R,INSULATION 19.1 IDc34.9 00x3.2 THK 

644(R,FIAT M 16 

RODTHREADED M 16, 45' MITRE ONE END 

ANCHOR,CHEMICAL 330ml W-150 2 -PART ADHESIVE 

225 

BOLT 16x 100mm &NUR +2W 

DESCRIPTION I TEICH 

31655 

NOV 
31655 

31655 

G1FY 

DAMN 

DIN 934 

DIN 975 

AS111I 

i sET,PRI'),IECT - DRRAV,Uin TITLE 

SIG04ATURE DATE SP331 - SEWERAGE PUMP STATION COMBINED DISCHARGE HEADERS 

24-65-13 LOBLEY STREET GENERAL ARRANGEMENT 

t;ONL:tKUL'IIOI7 LUT:AGEM EIGNATjRI; DOE IPSWICH 
U6T:ii6T1E0 f!T Ammo I.Li05 ON 1.1 A 3:Kr PM 

I 
10 I 17 

RAKE °IÇ.AATUn DATE 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

S1AM)1A6YV- 

SINII_) fio. OF 

d. 

i 

OuEEIrSLANb 

UrbanUtilities 

U0Er1cLA10 l.ftBa7. U I IU11ES DRAWING No WEND. 

1S 10 

A 

c 

E 

1 

1 
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SCALE MO AT OIwNk STff 

I''''' 
=LE 1:20 AT COMO SIff 

o 
o 
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' 

A 

4.. 

j I '` 
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j 
. 

tl 

. . 

NOTES: 
1. THREADED ROD SUPPUED TO SITE IN LONG LENGTHS. CUT DOWN TO LENGTH AS REQUIRED TO SUIT 

DISMANTLING JOINT. 

2. PIPE LENGTH SUPPLIED TO SITE LONGER THAN REQUIRED. PIPE LENGTH IS TO BE CUT DOWN AS 

REQUIRED TO SUIT. CUT END OF PIPE IS TO BE PREPARED AND COATED AS PER MANUFACTURES 

INSTRUCTIONS. 

1 ALL STAINLESS FASTENERS ARE TO BE COATED WITH ANTI -GALLING COMPOUND ON THREADS. 

4, THE DISCHARGE PIPES THAT CONNECT TO THE COMMON DISCHARGE MAIN ARE TO GO THROUGH THE 

CONCRETE FLOOR IN THE EXISTING LOCATION. THE DISTANCE FROM THE WALL IS ALSO TO BE 

MAINTAINED AS PER EXISTING. 

e 

a 

- J 

I: 

- 4.-. - - ,. _.. 

I . 14 

4 

fI 

I 't ^' .1, . f, 

I X 
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I _ - II _ ( 

a 

' ' ' . . 
a 

Y . 

tl! 

% iiatW4 1 

A 

a 

1 

:a 

503 

SD2 

VALVE, KNIFEGATE, DN500. TYCO Fig. 952, RANGED TO 

AS4087 PN16. DETNLS T.BA. 

31655 

FLOW METER, ELECTROMAGNETIC, DN450. HARD RUBBER 

LINED, AS2129 T'E PROCESS CONNECT0NS, 4 -20M HART 

OUTPUT. 

501 

flEll STOCK CODE 

ITEM NO LONGER REQUIRED 

on 

AG.L 

MVRQ 

m 
LE.ifA 

65o1 

N0. APRLOVFD 

ri=. ammo 
.ALAÉNCTAF7JT 

1 

i DESCRIPTION 

FUNDING 

LENGTH MATFRL4L 

vL.Yì.V IL'42 

STANDARD 

AG.L 

SECTION 
SCALE: 1:20 

2 PLACES. 

DN500. 

1 PLACE. 

DN450. 

SECTION 
SCALE: 1:20 

3 PLACES. 

A 
icy 

WHERE AN ADAPTER FLANGE IS 

USED ON THE DISCHARGE SIDE, IT - MUST BE RESTRAINED BACK TO 

THE NEAREST FLANGE WITH 

THREADED RODS. 

TYPICAL THRUST RESTRAINT JOINT 
SCALE 1:10 

15 

14 62411031605 

13 

1 

88 

2 

23 

27 

26 

24 

23 

22 

21 

20 

19 

18 

17 

1fi 

S2480316K2 

S2465316K2 

8164568.8 

824130316145 

5116M 

N16316 

WF16P 

WF16316 

T16316 

20 

12 

1 

18 

4 

2 

48 

48 

48 

24 

AgLY150330 

1 

IRM SIOQ( I110E OTT 

GASKETJTANCE DN 500, TABLE D, 3mm THK FIBRE 144-1100 

PIPE, DN500, FL - FL, FLANGE TO AS4087 PN16, CEMENT 

TINED, BRUMASIIC COATED EXTERIOR. 

SETSCREW,HEX HEAD M 24 X 80mm + 1W 

M 

11 

11 2 

3I6SS 

SETSCREW HEY HEAD M 24 x 65mm + 1W 

PIPE, DN500, FL - Fl, FLANGE TO AS4087 PN16, CEMENT 

LINED, BITUMASIC COATED EXTERIOR. 

BOLT M 16 x 45mm, NUT & WASHER 8.8 STRUCTURAL 

BOLT IA 24 x 130mm + 1N + 2W 

51EFVEJNSULAiING M 16 x Im 

NUT,PWN LI 16 

DIN 933 

DIN 933 

878 

1 

1 

WASHER INSULARON 19.1 IDx34.9 ODx3.2 RIK 

WASHER FIAT M 16 

ROD,THREADED M 16, 45' MITRE ONE END 

ANCHOR,CHEMICAL 330m1 NY -150 2 -PART ADHESIVE 

ELBOW, FLANGED, DUCKFOOT, 0N450, RANGED TO AS4087 

PN16, CEMENT UNED, BENHAM COATED O(TERKIR. 

DESIGN 'AO.TCo DRAFTING CHfi.K K.M3L 

DESCRIPTION 

210 

RV( 
31655 

M11A4 

31655 

PHENOLIC 

31655 

31655 

111 

6501 24-05-13 G.O. 

02- 115 -12 DESI.:N `GttONE R.P.E.Q.No. DATE 

CONSTRUCTION W.O. Nol CAD FILE 

FUNDED BY Q.U.U. ( ) EXTERNAL, 4 

4 
1 

0 W PILE tEa C1101-045 0111005 DESIGN CHECK EI 

APPROVED BY 

1 
6 

72 24-05-13 

R E O ALL 041E 

G.D. 

ASI252 

DIN 931 

DIN 934 

8 

7 N24316 

6 WF24316 

5 T243I6 

4 SQ4M 

3 WF24P 

2 

1 8241 

STANDARD TIEN SE 

DIN 975 

24-05- 3 

SIGNATURE DATE 

ci 7ó U 
GENET RI :tIOH MANAGLR 5IrWA IIIDL DATE 

0 
1 

10 

1 

64 

64 

1 

20 

424 

PIPE, DN450, FL - FL FIANCE TO AS4087 P016, CEMENT 

LINED, BITUMAS1IC COATED EXTERIOR. 

BOLT M24x 110mm +IN +2W I 

1817 LI 

316SS 

TEE, RANGED, RED. 081500 X DN450 BRANCH,'MNGED TO 

AS4087 P1116, CEMENT UNED, BITUMASDC COATED EXTERIOR. 

GASKET,RANGE ON 450, TABLE D, 3mm IHK I 

111 

EPOM 

TAPER, FLANGED, CONCENTRIC, SPECIAL, 00500; FLANGED TO 

A54087 P4116 x 06450 FLANGED TO A52129 TIE, CEMENT 

UNED, BINMlSI1C COATED EXTERIOR. 

Il 

TAPER, RANGED, CONCENTRIC, ON500 x 06450, FLANGED TO 

AS4087 PN16, CEMENT LINED, BITUMASTIC COATED EXTERIOR. 

PIPE, DN500, Fl - SP, FIANCE TO AS4087 PN16, CEMENT 

UNED, BRUMASTIC COATED EXTERIOR. 

UNI FLANGE, 014500 DI PIPE, EPDM GASKET, F8E COATED, 

316SS SET SCREWS 

NUT,PWN M 24 

450mm 

WASHER FIAT M 24 I 

ROD,THREADED M 24 _ 
SLEEVE,INSULATING M 24 x 1m 

1P751fJ,INSUTATION 25.4 IDx50.8 ODx3.2 MK I 

8m 

LD 

Lx 

m 

3I6SS 

31655 

31655 

OUR 
PHENOLIC 

EPDM 

DIN 931 

DIN 934 

DIN 975 

6 G.ASKEI,FIANGE ON 500, TABLE D, 3mm THK 

2031605 64 BOLT M 24 x 120mm + IN + 2W 3165S DIN 931 

OCK CODE ON DESCRIPTION ! LEIFGIH MAIIISV SIAMIMI 

Aúá I 4TCC1.GC1 # 0RAWIt.G TIT1E 

SP331 - SEWERAGE PUMP STATION COMBINED DISCHARGE HEADERS 

LOBLEY STREET VIEWS AND SECTIONS 2 

IPSWICH 

It 
LAST ROTTED BY AMMER LEEDS ON 

II 

0513AT3:14PM 
li .4 

AS CONSTRUCTED DETAILS 

I CERTIFY THA T THE PS CO NR7ARCTEO'DETAILS 
OM 040/1 IN,i PLAN ARE A TRUE AND ACCURATE 

REC OF THE VA7 -MS. 

aIGNL'D - 
J 

:z OATE 2146 -11 

NAME of $1r, ATORY K. SOTM 

RPEQ No. or UCENCE: 6501 

COMPANY NAME: AQUoBEC MOON PLY. LTD. 

START DATE I4 -02 -12 musk DATE. 24 -05-13 

AOUATEC -MAXCON PTY. LTD. 
TREATMENT TECHNOLOGY AND EQUIPMENT wrWATER 

A.C.N. 002 250 482 PA. BOX 455 IPSWICH 010.4305 

PH. (61) 7 3281 2299 FAX. (61) 7 3281 8259 

DANL. aquiñm0apuutecmalaacom.au 

AS CONSTRUCTED 

8808Q 006 

NAHE, SICAü1URE DA IE 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

DUEEN$1AHD 

1140) UrbanUtilities 
EHEFT Nu C 

QUEENSLAND URBAN UTILITIES DRAWING No AMEND 

- C 

( 

I5. 16 
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a 
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14 

CUT INTO HAND AND KNEE RAILS WHERE REOD. 

1 

° 190 :4° sro 400 5q° 

'YJYL I:TO AT QHAAt 97E 

o 500 EON 500 2000 2500 
I , I. I l r I, 

SCALE 150 AT MIMI SQE 

A 

TRIM BACK KICK PLATE AS REOD. 

POSITION NEW 

STANCHION TO MATCH 

EXISTING OPPOSITE. 

REF. NOTE 2 

TRIM AS REOD. 

DETAIL 
SCALA T:1O 

L 

CCNSdICIiD AC.L 8411 

FUNDING 

CEE,tIiNLVO No 

ODYSTILUCTION WA nb 

VIEW 

SCALE: 1:1D v 
DRAFTED 

OR6FTN3 C-TECK 

CUT LENGTH TO 

SUIT ON SITE. 

COLD GALV. CUT 

FACES. 

AAL 20-04-12 

MAR. 24 -05.17 

tLS 

OE.SIGN 

PARTIAL PLAN 
SCALE 1:50 

RELOCATE EXISTING STEP 

LADDER AS SHOWN. EXISTING - 1 
LOCATION INTERFERES WITH 

THE NEW PUMP. 

NOTES: 
1. SITE WELDS ARE TO BE COATED WITH COLD GALV. AFTER WELDING. 

2. MODIFIED HAND RAIL SECTIONS ARE TO BE REPAINTED WITH ITEM 

16 TO MATCH EXISTING. 

ELEVATION 
SCALE 1:50 

23 G18 

22 

4 

1 

21 1 

20 ASLI040316 4 

GROMMET,NSUTATION M 8 

OVAL RANGE, TO SUD 25N8 PIPE, DOWNEE CODE: F25 

OVAL RANGE, TO SUR 32118 PIPE, DOWNEE COGE: F32 

ANCHOR,SLEEVE 10 x 40mm 

19 1 KNEERAILPLMN 33.7 OD 

18 1 ROUND POST CAP, DOMED, TO SUIT 32NB PIPE, DOWNEE 

P/R K320BP 

17 1 HU1)RWI,PLAN 42.4 OD 3m 

15 1 PAINT, WATTYI KILLRUST EPDXY GLOSS ENAMELS COLOUR: 

SUNGOLD, SIZE: 500m1 TIN 

15 1 STANCHION,SO SO- 110- OffseLDRSO 

It 1 STANCHIONSO SO- 110- OffseLOLSO 

13 B1025GK3 8 BOLT M 10 x 25mm & NUT + 2W 

12 SI12M 1 SIEEVE,INSIIlATING M 12 x Im 

11 WFIOP 4 WASHER)NSULATKIN 12.7 IDx22.2 00x3.2 TNK 

10 N10316 4 NUL,PIAIN M 10 

9 WF10316 4 WASHER,FTAT M 10 

8 110316 4 ROD,IHREADED M 10 

7 SI16M 1 SIEEVE,INSUUTNG M 16 x 1m 

6 WF16P 10 WASHER,INSUTARON 19.1 10x34.9 00x3.2 111K I 

5 N16316 10 NIITPLAN M 16 

4 WF16316 10 WASHER,FIAT M 16 

m AS1163 

AS1163 

AS1657 

GALV. I AS1657 

GUY I AS1111 

LtA/LR 

PHENOUC 

110 

316SS DIN 934 

316SS - 
316SS DIN 975 

YAAR 

PHENOEIC 

316SS 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT ME 'AS CONS FRAC I ELY CEI NEC 
SHaAN OM 1145 FLAN AREA TRITE FM ACCV1/, I E 

Rx¡CORD CF THE WORKS. 

SIGNED `, ONTE 74.40.13 

MAME aI SIGANTOFIY E SUM 

RPEO No a LICENE. 1601 

COMPANY NAME: AOIMTEC MAXCON PTY. LID. 

START DATE: 14 -02 -12 FINISH DATE: 24 -05-13 

,'1' 
AQUATEC- MAXCON PTY. LTD. 

WATER TREATMENT TECHNDLOCY ANO EOUIPMDR 

A.C.N. 002 250 482 P.O. BOX 455 1510CH O(D.4J05 

PH. (81) 7 3281 2159 FAX. (61) 7 3281 8258 

EMAIL eequirlee0oquo(eummcontomau 

AS CONSTRUCTED 

8808Q 007 

NAME 014NAIUHL DATE 

QUEENSLAND URBAN UTILITIES DELEGATE 
DIN 934 (AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

316SS 

3 116316 6 

2 116316 2 

1 ACHY150330 1 

DEN STOCK CODE OTT 

SDI 14.05.13 OD.. r: ' t 24- Q J A,SETrvP4 L 

SIGNA!UHL N,PL:.0 do DATE APPROVED BY SIGNATURE r,ATF. SP331 - SEWERAGE PUMP STATION 

24 -05 -13 LOBLEY STREET 

RPEO TO OATE C ONBT.RD T1ONMAtAGEER 6IGI4ATIJFE DATE _IPSWICH 

e 41, 3 I ma 

ROD,THREADED M 16 

ROD,THREADED M 16 

ANCHOFyCHEMICAL 330ml RY-150 2-PART ADHESIVE 

170 31655 DIN 975 

2110 3I6SS DIN 975 

DESCRIPTION 

CIDFLLE P.N. 

No DATE AMENDMENT. I. APPROVED FUNDED BY G.U.U. EXTERNAL ( ) 13,LLU FILE Flu C1101 -045 ODU005ADESIGN CHECK 

6 F. 

iB17 14-0-13 CR. 

LI)10D1 1N1FRY1 51.41 

DRAWN TITLE 

LADDER MODIF CATION 

GENERAL ARRANGEMENT 

17 l'P I4 

aUEENSLaNU 

UrbanUtilities 
EFC-ET M, OF 

OUEE?15LARD URBAN UTt1JT1ES DRAl41NG 147, aIAEN,' 

15 111 
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KICKPLATE BRACKET 

AC.L KS 

Q4S4MITY: 4 
TREATAff NT: II.D. GALV. 

SCALE: 1:5 

DESIGN WO Va 

FUNDING 

6501 CONSTRUCTION W.O. No 

"...r 
IIRlFTED 

4k - - - - -} 
58 

HANDRAIL EXTENSION 

DEV.PTwG CItEI?S 

CAD FILE 

Al6L 20-04-12 

KNIT. 29 -05-12 

MOM CETAGIEI BMW. FUNDED BY O.U.U. ( EXTERNAL ( ) O.U,U I ILE qo 

QUANTITY: 1 

TNEATMENT: H,D.GALV. 

SCALE: 1:5 

NS 

DESIOII 

P.K 

'8501 28-96-13 

SIGNATURE eâ P. E O. OATE 

C1101 -045 QUU0055 DESIGNCHECK ir. 

7 I I O 

M 21-06-13 

GE R ' O 61_ 0.4TE 

KICKPLATE ,1Tt1 TRIM TO LENGTH 

Q1.14NTTTY: 1 

TREATMENT: 11.D.GALV. 

SCALE: 1:10 

ON SITE TO SUIT. 

3 

2 

1 

DELI 

11006 

PM32P 

A30303 

STOCK CADE 

1 DAR,TIAT I00 x 6mm 1.5m 300i 

1 HANDRNL,PIIUN 42.4 00 6Ó0 e5i. Q 

1 ANGIf,EQUAL 30 x 30 x 3mm 90Ó 30)t 

OTY DESCRIPTION -7 [DOH IüQEP.i'1 

24 46- 3 AssE .PIROJECT 

APPROVEDfti EIONAIURE a4,TE SP331 - SEWERAGE PUMP STATION 

24.05-13 LOBLEY STREET 

CCN6- fRtiCTI3N MANAGER StI rWwIUHI DATE IPSWICH 
ca- clS 

tl Ia It 

()RAMC TITLE 

LADDER MODIF CATION 

FABRICATION DETAILS 

LAST PLOTTED 6Y ALEXANDER LEIDS ON 23 OS 13 AT 3:15 PY 

I? 13 11 

AS CONSTRUCTED DETAILS 

1 CERTIFY THAI THE 'AS CO>ra ERUCT ILO EX t AILS 

SHOLYd CM THS PLAN ARE A TR:.E AND ACCURATE 
RECTO OF T,$'M?RMS 

SIGNED - CATE 74 -C6-U 

KM% oI SIONAIORT L 901E 

RPEO No. or LICENCE: 6501 

COMPANY NAME: AOUITEC WXCON PTY. LTD. 

START DATE: 14 -02 -12 FINISH DATE: 24 -05 -13 

AOUATEC-MAXCON PTY. LTD. 

:150 
WATER TREATMENT TECHNOLOGY AND EQUIPMENT 

A.C.N. 002 250 482 P.O. 605 455IP91101 010.4305 

PH. (61) 7 3181 2296 FOX. (61) 7 3281 8259 

OWL eoquiriee0opwleanmlmnwmau 

AS CONSTRUCTED 

8808Q 008 

NAME 7.3tG14A71.elt: OATS 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM GATE SHOWN) 

/63679.1 O u E L H s L A 

,S1163 Ut,bal lUtilities AS3679.1 

A 

STAN 

Ste-ET 14,. OF 

OUEEVSLAAD URBAR UTND TES CRA`r11N0 Titi WOO 

IS IS 
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fx 

1 

VSO's. MOUNTED TO FRAME PRIOR TO FASTENING 

TO WALL FRAME INCORPORATES LIFTING POINTS. 

C 

E 

CONWAY 

E 

r 

, 

4 
5p 100 Ì O 70 t 

SOLE 1:5 AT ORICIUL Siff 

70) 6130 095 

I ' C' 'II 
SCALE 1:20 AT ORIGINAL SIZE 

___-_-__- - 
PARTIAL PLAN 

SCALE 1:20 

YORAFTED 20-D3-17 ç 

221-130-12 CE$L%N 

SECTION 
SCALE: 1;5 

NOTES: 
1. PLATFORM FRAME TO BE ASSEMBLED IN STAGES 

TO ALLOW ACCESS TO INSTALL ELECTRICAL 

CABINETS. CABINET INSTALLATION BY OTHERS. 

1.1. STAGE 1; ITEMS REQUIRED TO SUPPORT THE 

LARGER ELECTRICAL CABINET ONLY ARE TO 

BE INSTALLED TO Ff THE LARGER CABINET 

ALONG BACK WALL. NO FLOOR SHEETING 

UNDER CABINET. 

1,2, STAGE 2: THE REMAINDER OF THE FRAME 

MAY BE ASSEMBLED. THIS WILL ALLOW THE 

VSD'S AND JIB CRANE TO BE INSTALLED. 

.2. REFER DRAWING 88080 -011 FOR FRAMING, 

FLOORINGS. HANDRAILING AND KICKPLATE 

ARRANGEMENTS. 

3. 275 DIMENSION FOR REFERENCE ONLY. LOCATE 

COLUMN SO THAT ANCHORS ARE CENTRALLY 

MOUNTED IN BRICKS. 

541 

22 10112316 

21 T12316 

20 112316 

19 5112M 

18 WF12P 

17 N12316 

16 WF12316 

15 TI2316 

14 ISS12 

13 WF16G8.B 

12 B1650G8.8 

11 N8 

10 WF8G 

9 /611255GA 

8 SBOWIOG 

7 

6 

5 

4 

3 

2 

SECTION 
SCALI_: 1:20 

1 DAVIT CRANE 250kg S.W.L ON 2m SWING. MANUAL SEW. 

SUPPLIED B1' NO CRANES WITH MODIFIED WALL PIATES. 

REFER CORRESPONDENCE FOR FURTHER INFORMATION. 

c/R ETECTRC CHAIN HOIST, MANUAL PUSH. 

8 WASHER,FLAT M 12 LARGE I 

2 ROU,THRFADED M 12, 45 WERE ONE END 

2 RODIHREADED M 12, 45' MITRE ONE END 

2 51fE1LINSIAATNC M 12 x lm 
24 WASHERJNSU1ATION 14.3 IDx25.4 0Dx3.2 THK 

24 NUT PIAN M 12 I 

16 WASHER FLAT M 12 

12 ROD THREADED M 12 45 MITRE ONE END 

12 ANCHOR SLEEVE, TO SUIT M12 THREADED ROD, RAMSET. 

10 WASHER,FTAT M 16 TO SUIT GR 8.8 BOLT ! 

10 BOLT M 16 x 50mm, NUT & WASHER 8.8 STRUCTURAL 

12 NUT PLAN M 8 I 

12 WASHER,FTAT M 8 

12 ANCHOR,SLEEYE 12x55mm(12mm HO1E,17 MAX FASTEN T101I 

2 SHACKLE,BOW 10mm, WU. 1.0 

RIA NO LONGER REQUIRED 

HEM NO LONGER REQUIRED 

ITEM ND LONGER REQUIRED 

ITEM NO LONGER REQUIRED 

120 

193 

120 

316SS 053140 

316SS ON 975 

316SS ON 915 

MOAR - 

PHENOUC - 

31655 MY 934 

3I6SS - 
316SS DQ1975 

RON 

GIl'J AS1252 

GU AS1252 

U4Y AS1112 

GA1V - 
41114 

G@Y 

AS CONSTRUCTED CETAILS 

ITEM NO LONGER REQUIRED 

ITEM NO LONGER REQUIRED 

1 3 ANCHOR CHEMICAL 380m1 RAMSET CHEMSET INJECIDON 101 

ITEM STOGL CODE QTY DESCRIPTION 

, 6501 2,4 -0 -13 GO ,1{ 'a 24 TO- 3 ASSETc+RC.EC1 

SIGNATURE R. E.O No DATE APPROVED BY SIGNATURE DATE SP331 - SEWERAGE PUMP STATION 

n?? 24-111-13 G.D.. /Y,) _JS 24 -05-13 LOBLEY STREET 

F IUHE PLO Nn DAIS CCfwSINUC11CM1,1phNGl'k 2ICAATI,IRE MATE IPSWICH 

Y 

D 0-05- WS DONS7>;UL7'tD 

DATE 

2 

6y01 

DESIGNEE WED NO WADED FUNDED BY O.U.U. ( ) EXTERNAL S ) O.U.U. FILE No 

n 

P.K. 

C1101-045 QUU`DESIGNCHECK A 
10 tt 1 

LEIiG1H 

DRAw...O3 Lt 

ELECTRICAL PLATFORM 

GENERALARRANGEMENT 

MATLRIU. STALAIA 

! CERTIFY THAT TTff'AS CONSTRUCTED' DETAILS 
84.40ÁN ON THIS PLAN ARE A TRUE AND ACCURATE 

RFCo. O/' 1 IL 1,Á011K5. 

¡Ira(I) í ., DATE N -06 -13 

NAME of SIGNATORY: K. SMITH 

RPEO Nn a'EILENGE: E3I 

COMPANY NA W .101117LC WYCIIV PRY. Lt 

START CARPE 14 -02 -12 T INGN DATE 24 -05-11 

1 

17 13 

AOUATEC- MAXCON PTY. LTD. 
WATER TREATMENT TECHNOLOGY AND EQUIPMENT 

A.C.N. 002 250 492 PD. 80X 455 !PSYCH 010.4305 

PH. (61) 7 3281 2299 FAX (61) 7 3281 8259 

EMAA. enquiriesOopyte notoahoomou 

AS CONSTRUCTED 

88080 010 

NONE SIGNATURE LIME 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

E DU ENSI. AND 

Ur anUtilities 
SHEET It, OF 

OUEENSLAND URBAN UTILITIES DRAWING No 

IS 16 
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r NO FLOORING UNDER CABINETS 

n 

TYP. U.N.O. 

o-% 

.T,...--...-v.- rr---r-----r---44 

_---T-=-'..-aY 

NO FLOORING UNDER CABINETS 

INSULATE 

HANDRAIL 

FROM FRAME 

TRIM PANELS TO 

SUIT AS REQUIRED 

ON SITE. 

INSULATE STAIRS 

FROM FRAME 

F 

50 GROUT. 

H 

SECTION 
SCALE: 1:5 

3 PLACES 

0 20 + 40 W 80 103 

SCALE 1:2 AT ORIGNAL 97E 

0 410 2w 3óc 
° S°D 

VW HO AT MOIL SIE 

ti 

FRAMING PLAN 
SCALE 1:20 

REFER DRAWING 88080 -036 
FOR COLUMN PLAN 

0 50 103 150 MO 250 

SCALE ES AT 010;00t Sl!i 

0 200 400 600 B00 1000 
I 

SUS 120 u WOK SE 

KS. f601 

pE$pIQNIPEONO. 

SECTION 
SCALE 1:10 

r10 
MPF 

15 

REF. NOTE 8 

YUNUING 

O040 
Q000 

REF. NOTE 6 

28 REF. NOTE 8 

vORJ.FTEO 

DRAFTXNO 74EGK OESIGN T110 317 

A.G.L 

A8 

FLOORING PLAN 
SCALE 1:20 

15 

MIN, 

REF. NOTE 7 

ID e 

.4" \ I ; 
I1I 

¡ fi II 

á 

: ; 000 
i 

!/!!,//.f 

REF. NOTE 2. 

TYPICAL SHEET FASTENING SYSTEM. 
SCALE 1:2 

07 -04 -1 Ks .4. 6N31 24 » -13 Y C.D 

2B -aï-12 DESIGN IA SIGNATURE R.P.E.D. No. DATE APPROUEO0Y 

OCAI9TRUCTIONW.O.N4 GAO FILE 

FUNDED BY O.U.U. ( ) 

4 

EXTERNAL I 1 ...r.O.U.U.FCE No 

P.K, 

C7101 -045 (MUM DEENAc1a:QI 

e 7 1 

4932 2;4-06-13 G.O. jL<!rj 
V.E.Q. ilATE CNSTRUCTI0146TANAráR 

INSULATE 

HANDRAIL 

FROM FRAME 

RELOCATE WET WELL 

BREATHER OUTSIDE. 

INSULATE 

HANDRAIL 

FROM FRAME 

TRIM AND DRILL 

KICKPLATE TO 

SUIT. COLD 

GALV. AFTER 

CUTTING. 

2 PIhCFS. 

HAND RAIL AND KICK PLATE PLAN 

NOTES: SCALE 1:20 

1. PLATFORM FRAME TO BE ASSEMBLED IN STAGES TO ALLOW ACCESS TO INSTALL ELECTRICAL CABINETS. CABINET INSTALLATION BY OTHERS. 

REFER DRAWING 010 FOR FRAMING STAGES. 

2. FLOOR SHEETING TO BE INSTALLED AS PER MANUFACTURE INSTRUCTIONS WITH THE FOLLOWING DIFFERENCES. 

2.1. THE HEAD OF THE SCREW HAS TO BE SUNK DOWN FROM TOP OF THE SHEETING BY 5mm, DRILL A HOLE AS REQUIRED TO 

COUNTERBORE THE SCREW HEAD LOWER.', 

2.2. MATCH DRILL EVERY HOLE THROUGH THE FLOOR SHEETING WITH THE HOLES ALREADY DRILLED THROUGH THE FLOOR FRAMING. 

3. ITEM 100/016 TO BE CUT TO SUIT ON SITE AS REQUIRED. 015 HOLE TO BE DRILLED TO ACCEPT BRACKET. COLD GALV. AFTER CUTTING 

AND DRILLING. 

4. SECOND NUT TO BE USED TO MAINTAIN GAP BETWEEN BACK TO BACK JOISTS. 

5. NOTE NO LONGER REQUIRED. 

6. ALL STAINLESS FASTENERS ARE TO BE FRTED'WITH ANTI -GALLING COMPOUND ON THREADS. 

7. PAINT FLOOR SURFACE AS PER MANUFACTURER'S INSTRUCTIONS. 

8. APPLY MEGAPDXY PM AS PER MANUFACTURER'S INSTRUCTIONS. 

28 

27 112316 

26 B123061(3 

25 

24 ASL1255GA 10 

23 2 

22 2 

21 1172 1 

20 SII6M 1 

19 WF16P 52 

18 22 

17 96 

16 96 

15 96 

N 1 

1.3 5 

1? 1 

2 ADHESIVE, MEGAPDXY PM, 20L Kff 

2 ROD,THREADED M 12, 45' MITRE ONE END 

5 BOLT LI 12 x 30mm & NUT + 2W 

51250G 3 SETSCREW HEX HEAD M 12 x 50mm 

12mm HOLE 17 MAX FASTEN 111K 

OVAL 

OVAL 

12x55mm 

190 316SS DIN 975 

Oü.V AS111I 

GALV AS11I1 

GALV 

(%1V, 

fJlV, 

ICPE 

YIaA 

f#kDUC 

COO AS1252 

2111C It 
D1C PL 

BIC PL 

FLANGE TO SUN 25N8 PIPE DOWNEE CODE: F25 

FIANCE TO SUIT 32N8 PIPE DOWNEE CODE: F32 

TAPE INSULATTON 71mmx30m TESA 

SLEEVE INSULATING M 16 x Im 

WASHER,INSULATION 19.1 10x34.9 ODx3.2 MK I 

BOLT M 16 x 55mm, NUT & WASHER 8.8 STRUCTURAL 

NUT,PWN M 6 

WASHER,FIAT M 6 

SCR,HEX SCK CSK M 6x40 LNG 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE 'AS CC.M1 RUCIED' OE TAIL: 
3HOLMN C49 THS PLAN ARE A TR[.E AND ACCURt. T! 

RECD D OF 11£ WORKS *. SIGNED DATE_ 24.06 -13 

NAME Al SIGNATORY C 901H 

RPEO No. 9r UCENCE: 6501 

COMPANY NAME: AOIATEC MIXGIN PAY. LTD. 

START DATE: 14 -02 -12 FINISH DATE: 24 -05-13 

AS1112 

11 N12 3 

10 612400X3 4 

ADHESIVE, HYDREPDXY 501, 2 PARTS, 4L KIT, ARDEX 

SHEET 24mm 111K, 2400 x 1200 SHEET SIZE I 

CONCRETE FLOOR COATING, 2 PART WATER -BORNE EPDXY, 

15L KIT c/« 10L OF PART A & 5L OF PART ELI KNOW HOW 

CONCRETE TECHNOLOGIES. H2O -PDXY. COLOUR: GREY 

NUI,PLAN M 12 I 

BOLT 12x 40mm & NUT +2W I 

HVmPAKfl 

011V AS1112 

OY.V AS1111 

A AQUATEC-MAXCON PTY. LTD. 
'p WATER TREATMENT TECHNOLOGY AND EQUIPMENT 

aßY ACM. 002 250 482 P.O. BOX 4551E591CH 010.4305 

PH. (61) 7 3281 2299 FM. (61) 7 3281 8259 

BOIL mquirimOApuatearommmmau 

AS CONSTRUCTED 

8808Q 011 

9 6123561(3 46 BOLT M 12 o 35mm & NUT + 2W I 

8 5112M 2 SLEEVE,INSUTATING M 12 x 1m 

7 WFI2P 60 WASKEA,PISUTATION 14.3 10X25.4 ODx3.2 111K 

6 NI2316 60 NUT,PLAIN M 12 

5 WF12316 60 W115REA,FIAT M 12 

4 T12316 44 ROD,THRFADED M 12, 45' MITRE ONE END I 

3 REM NO LONGER REQUIRED 

2 ES11 44 ANCHOR 91M, TO SUR M12 THREADED ROD, RAMSET. 

I 3 ANCHOR,CHEIACAL 380m1 RAMSET CHEMSET INJECTION 101 

XV AS1111 

MAR 

31655 DIN 934 

316SS 

106 31655 DIN 975 

(TEL STOCK CODE CITY DESCRIPTION LENGTH 

ASSETRRO.EGT vDRAM NILE 

SIGNATURE DATE 3 SP331 - SEWERAGE PUMP STATION ELECTRICAL PLATFORM 

24 -I5-13 LOBLEY STREET VIEW AND SECTIONS SHEET 1 

SIGNATURE DATE IPSWICH 

NAME SKINATURE DATE 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

LATERIAt MO 

IO 1T 

IASR FLOM BY MFJUNDEIt IfFOS ON 23 13 AI 111 PM 

17 I t3 

) 

14 

SHEET ND 

OUEE11SLONU 

UrbanUtilities 
OF 

OLUEENSLAMS URBAN U1ILITESCF4AYIIIAá W AASAS) 

15 T8 

E 
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D 

TEMPORARY 

FROM BYPASS 

PUMP 

TRIM PIPE LENGTH TO SUIT AND 

ORIENTATE FIANCE AS READ. 

PERMANENT 

NOTES: 
1. PLUG VALVES ARE TO BE INSTALLED IN ACCORDANCE WITH 

MANUFACTURES RECOMMENDATIONS. 

2. ALL STAINLESS FASTENERS ARE TO BE COATED WITH 

ANTI- GALLING COMPOUND ON THREADS. 

3. WHEN TEMPORARY BYPASS PIPE WORK IS NOT IN PLACE, 

INSTALL BLANK FIANCE, ITEM 19. EXTRA GASKET SUPPLIED 

FOR FINAL INSTALLATION OF BLANK FLANGE AT THE END OF 

THE JOB. 

4. CUT BACK EXISTING PIPE WORK AS CLOSE AS POSSIBLE TO 

WALL. 

F 

FROM PUMP 

STATION 

N 

-REF. NOTE 4 

9 PA 410 KO 600 1000 

SCALE 1:20 AT ORIGINAL SIZE 

FUNDING AGt 18-05-12 

Al4zJ.D1.IEM1T 

T)ESI.^.N W O No DRAPIIg0 CHECK 27 -05 -12 

24-05-13 GD 

310NATURE. RPEO.1N. DATE AFPRO5IFOBY 

G0 

CCTtrI RUCI ICev IAANAGtR 

CCNSTIAIGTTCI4 W.D. No 

FUNDED BY O.U.U. ( EXTERNAL ( ) O.U.0 FILE fin C1101-045 ODU005 

91L 

MS`O11 L=EGf 

9272 24 -05 -13 

E.0 Nn DATE 

1 ELBOW, FLANGED, DUCKFOOT, DN500, FLANGED TO AS4087 

PNI6 CEMENT LINED MASTIC COATED EXTERIOR. 

1 VALVE, PLUG, ROUND PORT, WELDED NICKLE BODY SEAT, 

014350, FLANGED CONNECTIONS TO AS 4087 PN16. 

AWl P/N: GA -517 -350 

23 N20316 8 

22 WF20316 8 

21 120316 8 

20 WF20P 8 

19 1 

18 S24653I6K2 8 

IJ 3 

16 824100316K5 16 

15 N24316 8 

14 WF24316 8 

13 82415G8.8 4 

12 T243I6 4 

11 ACHY150330 1 

10 82065G8.8 

8 824110316K5 

7 S124M 

6 WF24P 

5 

4 B24120316K5 

3 

2 

1 SI20M 

REM STOCK CODE 

24 -05- 3 

SO14A 11.4E DATE 

NUT PLAIN M 20 

WASHER,FIAT M 20 

ROD,THREADED M 20 I----- 270 

WASHER,INSULATION 22.2 IDx38.1 00x3.2 1HK I 

FLANGE,BUND ON 350, TABLE D 22mm T11K I 

SETSCREW,HEX HEAD M 24 x 65mm + IW I 

GASKET,FLANGE DN 350, TABLE D, 3mm THK 

BOLT IA 24 x 100mm + IN + 21,1 I 

NUT,PIAIN M 24 

WASHER FIAT M 24 1 

BOLT M 24 x 75mm NUT & WASHER 8.8 STRUCTURAL 

ROD,THREADED M 24, 45 MITRE ONE END 300 

ANCHOR,CHEMICAL 330m1. HY -150 2 -PART ADHESNE 

2 BOLT M 20 x 65mm, NUT & WASHER 8.8 STRUCTURAL 

2 G SKET,FLANCE DN 375, TABLE D, 3mm THK 

24 BOLT M 24 x I10mm + IN + 2111 I 

5 SLEEYf,INSUTATING M 24 x Im 

148 WASHER,INSUIATION 25.4 10x50.8 0Dx3.2 DIX I 

2 CASKET,FLANGE DN 500, TABLE D, 3mm 01K 
i 

32 BOLT H24x 120mm +1N +2W 

1 PIPE, DN375, FL - FL, FLANGE TO AS4087 PNI6, CEMENT 

UNED, BRUMASTIC COATED EXTERIOR. 

1 TAPER, FLANGED, CONCENTRIC, DN500 x DN375; RANGED TO 

AS4087 PNI6 CEMENT UNED, BITUMASIIC C041ED EXTERIOR. 

1 SLEEW,INSULATINC M 20 x 1m 

OTY DESCRIPTION I 

ASSETE'ROIE :CT 

SP331 - SEWERAGE PUMP STATION 

74 -05-13 LOBLEY STREET 

5K3NAO,Af. (IMF. IPSWICH 

0 o C11 

IAST FLOREO BY 

IJ 

AS CONSTRUCTED DETAILS 

I CERTIFY THAT THE 'AS CCNSTRUC LED' DC CAL 
I 11 ON THIS PL. N ARE A TRUE AND ACCURATE 

I F THE, W DRI«t 

31655 DIN 934 FJCaFO -CJ a4TE 24 -as -U 
NAME cI &ORATORY 11, SIWS 

RPEO No G LICENCE- 8101 

COMPANY NAME: AOWIEC WIXOON PRY. LIE 

3I6SS 

316SS 

PHENOUC 

316SS 

316SS 

RIIRE NI -1100 

316SS 

316SS 

31655 

GUY 

316SS 

GAY 

RBRE NA -1100 

316SS 

ON 975 

A52129 

DIN 933 

DIN 931 

DN 934 

AS1252 

DIN 975 

AS1252 

ON 931 

UAAR 

PHE140UC - 
RENE NI-1100 

316SS DIN 931 

al 

START DATE: 14 -02 -12 

> 

FINISH DATE: 24-05 -13 

0 40 
AQUATEC- MAXCON PTY. LTD. 
WATER IRIA74ENF 1ECHNOLOG7 AND EQUIPMENT 

A.C.N. 002 250 482 P.O. 80X 455IP51II0I 01.114305 

PN. (61) 7 3281 2599 FAX (61) 7 3281 6259 

EMUL mqultla0oquot[mlacoorto mau 

AS CONSTRUCTED 

88080 020 

NALL S!-i.w`AATI:RE 

QUEENSLAND URBAN UTILITIES DELEGATE 
(AUTHORISED FOR 12 MONTHS FROM DATE SHOWN) 

OUEENSLA.NU 

UrbanUtilities 
DRAYANG HILE 

PUMPI,STATION BYPASS MODIFICATION 

VIEWS AND SECTIONS 2 

MEET Nu Or 

AI3E144. 

13 I 
Il is lE 

SP331 Lobley St Ipswich SPS - Aquatec-Maxcon Operation and Maintenance Manual - OM Manual

Q-Pulse Id TMS1327 Active 29/07/2015 Page 560 of 564



\t.-l.a. La\\\\ \t\a\..\1\e\i 
` AonilOQn ; _";; ' 

i s, _ ©__ --_ 
I D000 -.,:.`m...i\ R1r.VCí7, , 

,. \ ......,....:...:..\.....:,\.. 

,..._, 

SITE PLAN 
SCALE 1:100 

NOTES: 
1. USE 4 GRATING CUPS PER PANEL. 

0 260 4E0 480 (CO 1000 

SCALI 1:20 AT OPoDNAL SIZE 

A :3-C6-14AS.00MSTPLCfED' 

`Na 
DATE AlaND1ALr4T 

TI 

AG.L N.S. 6S01 

1RIFiED I!E'iE11TIDiFEOND. 

Ç0 

3753 CHECK 

55 

í 

AIN AM Airl AT% 
4127 UP 12, ItOr e 

m 
1;17 e 

, t.\\ - - ----_ -- ri\r -.r. _-- - \ C. 

.11111111111111111111111P111. 1.111111111PMEMINNIN MIMS 

126'0 

II ROOM AND GENERATOR 

u CENTRE LINE 

N 
,; - -, ---- --- ñiwi = - - . :.. ißt:-r.l!lT1+!y4!''.' , - r_a:l _L__-_L_ - I 111 

`1\\. ' 

DIFFERENT HATCHED AREA INDICATES 

VENTILATION WALL. NO ANCHORS ARE 

TO BE SUNK INTO THIS AREA. 

FUNDING vDRaFTED AGL 13-00-LP 

DEEJCN W O Nn OFtK4TINC CHECK 2..11.W, 22-00-13 

CONSTRUCTION W.O. No CAD FVE 

FUNDED 8Y 01.1.U. ( ) EXTERNAL ( JQU.U. FILE NR, C1101-045 ODU005, 

e 

C UX` 3IGNATURE 

DESIGNCHECK D6RT4RE 

11- 

o 
Arti v 
o 

Icy 

DETAIL 

SCALE: 1:20 

Ra 
410' 

o " 1141k%44414\ 

EXISTING 

ELECTRICAL 

CABINET 

I rA l 
I I 

I 

+ A \ \ \\`\\\0.\\ 
. 

AS CONSTRUCTED DETAILS 

COOIMG 60 CUP,FDDNG COOING KR FOR STEEL <50mm (FLANGE PI 5E 

ITEM SIDA( CODE 01? DESCRIPTION 

6501 2445-13 G.D. (t1ù1, 24 -05-n. 
, 

ASSET Pc OJECI 

RPR O TJn. DATE APFRoVE0 8T SIGNATURE DATE SP331 - SEWERAGE PUMP STATION 
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AS REQUIRED. 
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REF. NOTE 2 DETAIL 
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NOTES: 
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COMPOUND ON THREADS. 

2. APPLY MEGAPDXY PM AS PER MANUFACTURERS INSTRUCTIONS. 
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THE EXISTING CONCRETE SLAB. PACKERS AND GROUT REQUIRED 
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