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IMPORTANT  
(TECH.DOC. 930940077UK) 

 
 
This compressor unit is a high-capacity machine. If not operated correctly it will be damaged and also 
expose the personnel in the immediate vicinity of the machine or the electric wiring to hazards. 
 
The Instruction Handbook shall be studied entirely prior to final installation, electric connection, 
and start-up. Especially, note the following sections. 
 
 

Safety of Machinery: See the handbook, § 0 (following pages) 

Installation: (See the handbook) 

Direction of Rotation: 
 

Note that even a minor period of operation in the wrong direction 
of rotation will damage the bearings in gear and compressor. 
(See the handbook, § 1) 

Coupling: 
 

Check of alignment before start.  
(See the handbook „Maintenance“) 

Re-tightening: 
 

After about 10 operating hours  
the coupling bolts shall be re-tightened.  
(See the handbook “Maintenance“) 

Oil Check: 
 

SIEMENS recommends having the oil analyzed after approx. 500 
operating hours, and then to decide the intervals of oil change on 
the basis of regular oil analyses. 
(See the handbook „Maintenance“) 

Electric motors Grease lubricated bearings in electric motors must be lubricated 
immediately after start-up of the unit. Correct type and quantity of 
grease as well as frequency are stated on the motor nameplate 
and/or in motor supplier's instruction. 
 
The customer is obliged to and responsible for compliance with 
the lubrication instructions.  

Operation Operation from the touch panel located on the local control panel 
is described in a separate chapter of this manual. 

 
In case of defects, damage, or faulty delivery, the supplier shall be notified immediately. 
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0. MACHINERY SAFETY REQUIREMENTS 
 
Putting into 
Service 
 

The compressor unit shall only be operated in compliance with the operating 
conditions agreed upon, as indicated on the name plate and described in 
Technical Data. 
 

 
Lift 
 

 
The weight of the compressor unit is stamped on the consignment. Lifting is 
carried out according to Instruction Concerning Straps. 
 

 
Start by 
Manual Control 
 

 
The compressor is started from the touch panel on the local control panel. When 
Start is activated, the oil pump starts up first, followed by the main motor when it 
receives the signal to start after prelubricating for 1 minute. 
See Instructions for Local Control Panel. 
 

 
Stop by Manual 
Control 
 

 
The compressor is stopped from the touch panel on the local control panel. 
When Stop is activated the compressor stops, and the oil pump and the oil-
cooler ventilator, if any, will run an after lubrication cycle of 3 minutes.  
See Instructions for Local Control Panel 
 

 
Emergency 
Stop 
 

 
An emergency stop (EN418) is positioned on the front of the local control panel. 
The emergency stop is not to be activated unless hazardous situations threaten 
or have already occurred. The safety monitor activates the emergency stop 
function when a control device is activated by a malfunction. All functions will 
stop immediately. Under these circumstances the compressor will emit a lot of 
noise. The emergency stop shall not be used as an ordinary stop function, as 
repeated emergency stops may damage the compressor. 
 

 
Automatic 
Start/Stop 

 
 

 
Compressor units may be set in remote control mode from the touch panel on 
the local control panel. In this mode the compressor can start and stop without 
forewarning. An ISO 7000-0017 symbol warns of remote control start/stop. In 
this mode all guards must be correctly mounted and no persons allowed in the 
immediate vicinity of the rotating machine parts. 
 

 
Mechanical 
Hazard 
 
 

 
All rotating parts shall be protected by fixed guards acc. to EN294 & EN953. 
The guards are not to be removed unless the machine is safeguarded against 
unintentional start. Loose clothing is to be avoided and it is advisable to keep at 
a safe distance as long as the machine is in the remote control mode. 
Avoid crawling onto the compressor itself without safety equipment; the surfaces 
of the compressor may be greasy and/or slippery. 

 
Inlet System 
 

 
The inlet system shall be correctly mounted before start of the compressor. 
Avoid blocking the inlet and staying near connected inlet channels when the 
machine is ready to start. 
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Hot Surfaces 

 
 

 
A sign warning of hot surfaces has been placed directly on the machine. It is 
indicated by symbol EN1012-annex 3. Avoid touching the hottest surfaces, 
which are normally more than 70°C. 
 

 
Noise Hazard 

 
 

 
Noise emission from the compressor unit is measured acc. to ISO3744, 
normally without silencer hood. The measurements are recorded in the noise 
certificate. See certificates. 
At the entrance to the compressor room and/or silencer hoods an ISO3864 
warning sign is placed which illustrates the use of ear protection.  
 

 
Oil System 
 

 
The oil is circulating with a temperature of max. 70°C and a maximum pressure 
of 9 bar. These limits are never to be exceeded. Any change of the oil system is 
prohibited. 
 

 
Electrical Hazard 

 
 

 
Any contact with electrical high-/low-voltage installations is to be avoided as 
long as the machine is connected to the power supply. See EN60204-1. Check 
at regular intervals that all main components of the machine are correctly 
grounded. 
 

 
Special Tools 
 
 

 
The compressor delivery includes a toolbox with special tools. The tools shall 
only be used as described in the section on assembly and disassembly of the 
compressor.  
 

 
Maintenance & 
Repairs 

 
 

 
Repairs and maintenance work is only to be performed when all energy sources 
to the machine have been properly isolated/insulated. The emergency stop shall 
be activated, the motor disconnected and the terminals short-circuited. The 
danger of back flow from the pipe system is safeguarded against by either 
closing and locking a valve positioned immediately after the check valve or by 
placing a blind flange upstream by the check valve. 
 
Sign: "Warning: Maintenance work in progress".  
 

 
NOTIFY 
 

 
In case Siemens deliver consignments that are neither assembled nor 
serviceable machine units, e.g. compressor units without drive motor and/or 
control systems, the following will apply :  
 
"The compressor unit is comprehended by Machine Directive 89/392/EEC and 
appurtenant amendment directives, and shall not be put into service until the 
entire unit, of which it is a part, complies with the said Directive and appurtenant 
normative standards. 
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1. SHIPPING - STORAGE - INSTALLATION 
 
1.1 SHIPPING 
 
 On receipt of the compressor unit, check that the individual parts correspond with those listed 

on the delivery note. 
 
 When unloading, check immediately for possible damage of the compressor unit that may 

have happened during shipment, such as damaged dents, scratches, corrosion, torn electric 
cables, bent pipes, or the like. In case of defects or damage, the carrier and supplier shall be 
informed immediately. 

 
 The aggregate shall only be lifted with straps fastened to the 4 lifting hooks mounted on the 

base. In order to avoid squeezing of instruments, piping, etc., use a lifting yoke. 
 
 Weight of compressor aggregate: See section 2. 
 
 Use of straps: See fig. below. 
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1.2 STORAGE 
 
 Prior to leaving Siemens, the compressor aggregate has been submitted to a test run. After 

the test the lubricating oil has been drained off, preservative oil applied and pumped through 
the lubricating oil system, and all excess preservative oil drained off. All untreated parts of the 
aggregate, which are likely to corrode, have been treated with a corrosion-preventing agent. 

 
 
 
 This ensures that the compressor aggregate is protected against corrosion for a minimum of 6 

months, provided that it is stored indoors. It is not necessary to remove the corrosion-
preventing agent before starting up the aggregate, as the preventive agent does not affect the 
lubricating oil. 

 
 If the compressor is stored for more than 6 months, it shall be treated with a long-term 

preventive agent. A corrosion-preventing agent used for long-term storage will have to be 
removed before start-up. This is done by disassembling and cleaning all the compressor parts. 
In this case only Siemens service engineers shall prepare the compressors for operation. The 
preparation shall be carried out in a dry and clean environment. 

 
 Do not use the compressor unit or parts of it as scaffolding. For further information, require 

technical information 930920009UK. 
 
 
1.3 INSTALLATION 
 
 It is possible to mount / install the compressor prior to removing a long-term corrosion 

protection. The compressor can be mounted on any level floor that can carry the weight. A 
special vibration damping concrete foundation is only used in exceptional cases. 

 
 
The compressor shall be mounted on 
vibration damping machine mounts, the 
underside of which can be glued directly to 
the concrete floor (see mounting 
instructions) or the machine mounts can 
be screwed or welded to its base, 
depending on the floor construction. In 
case of uneven floor construction insert 
shims in order that the machine mounts 
get in touch with the floor (see fig.). 
  

 
 Important!  Before the compressor aggregate is fastened to the floor, check its position to 

make sure that flanges (and possibly other pipe connections) are placed correctly with a view 
to the final pipe installation. Do not uncover the flanges until the pipe system is ready for 
installation. This prevents foreign substance from entering the compressor. All pipe systems 
shall be cleaned and inspected before they are connected to the aggregate. 

 
 If the drive motor shaft has been securely fastened for shipping, this fastening shall be 

removed and the dismounted coupling remounted. 
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1.3.1 PIPE CONNECTIONS/PERMISSIBLE LOADS 
 
 It is essential that there is a flexible connection in the following places: 
 
 - between compressor discharge and cone diffuser 
 - between compressor inlet and air inlet duct. 
 
 Permissible loads: See Technical Information 930910007UK. 
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ALLOWABLE LOAD ON COMPRESSOR DISCHARGE FLANGE 
930910007UK 

 
 
Reactions of piping systems connected to turbocompressors, if of sufficient magnitude, will result in 
misalignment of the compressor sufficient to cause rough operation and in worst case serious mechanical 
damage. 
 
The external load comes from thermal expansion, pressure loads, the weight of the pipe system and is 
mainly transmitted to the compressor through the expansion joint, attached on the discharge flange. 
 
If the external loads on the compressor are limited to the figures in the table below, the loads should not 
influence the compressor operation. 
 
 

      
 FAX = Forces in the discharge pipe direction 
 FLAT 

= Forces perpendicular to FAX 
 M = Moment in any direction 
     
     

     
Compressor 
name /size 

 
FAX 

 
FLAT 

 
M 

 N N NM 
STC-GO (2) 1100 330 65 
STC-GO (5) 2700 800 225 
STC-GO (10) 4000 1200 350 
STC-GO (22) 5500 1600 600 
STC-GO (44) 7600 2200 900 
STC-GO (66) 10000 3000 1500 
STC-GO (80) 13500 4000 2000 
STC-GO (100) 17500 5000 3500 

     
 
 
The pipe system must be supported in order to minimize the external loads. 
 
The allowable loads, alignment tolerances etc. of the flexible joint, positioned at the discharge flange, 
must be carefully considered when designing the pipe system. 
 
The external loads on the compressor are transmitted through the base to the machinery supports and 
must be included when sizing the supports. 
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INSTALLATION   930840008UK 
 
 

 

1. 
The aggregate shall only be lifted with straps fastened 
to the 4 lifting hooks mounted on the base. In order to 
avoid squeezing of instruments, piping, etc., use a 
lifting yoke. 
 
Use of straps: See fig. 
 
 H > L 

  

 

2. 
After the compressor has been moved to its final 
location, it must be lifted in order to bolt the machine 
mounts to the base plate. Plates below the machine 
mounts are fixed by 2 bolts. The surface must be 
horizontal and the flatness equal or better than 2 mm 
per meter in all directions. 
 

  
 
Proper base plate levelling is important and must be achieved in accordance with the following 
instructions prior to start-up. 
 

Transverse level is to be set ± 2 mm over the width of the base plate by placing a 
machinist level on skid beams. 
 
Longitudinal level is to be set ± 2 mm over the length of the base plate by placing a 
machinist level on the motor shaft. 
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3. 
The compressor should not be pushed or pulled when 
standing through its machine mounts on the floor. 
 
Lower the compressor into position on the concrete 
floor. 
 
Scribe a mark around the anchor plates. 
 

 

 

4. 
Mark the location of the plates on the floor. 
 
Lift the compressor away from the area. 

  

 

5. 
Put a layer of glue 2 to 3 mm thick (Glue supplied - 
See the special tools box). 
 

  

 

6. 
Put again the compressor on the floor. The glue will 
dry in 20 to 60 minutes depending on the temperature: 
It is therefore required to have the machine on its final 
location right from the beginning. The excess of glue 
will be cut with a knife when it is totally dry.    
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7. 
The discharge is installed after the compressor is 
definitively fixed, and should not be held by the volute. 
The cone diffuser must be in the axis of the volute 
discharge (+/- 2 mm), the distance between the volute 
flange and the inlet flange of the cone must be equal 
(when cold) to the compensator and its gaskets + 1 to 
2 mm (To allow the expansion when hot). This 
distance must be exactly the same all around the 
flanges. The compensator must be easily pushed in 
place between the flanges without effort. 
 
Regarding Compensator and Cone diffuser installation 
please se document  
930950031 Compensator 
930960030 Compressor alignment in relation to the 
piping. 

  
 
 
 
 
 
 
 
 

 

8. 
Position the inlet silencer/filter in front of the 
compressor inlet. 
Adjust the height of the inlet silencer/filter to match the 
compressor inlet by turning the feet. 
Mark the position of the holes in the silencer feet on the 
floor (section x-x). 
Drill holes for the dowels supplied with the equipment 
and insert the dowels. 
Secure the inlet silencer to the floor by the screws 
included in the supply. 
Tighten the gap between compressor inlet and inlet 
silencer with the tape included in supply. 
Wrap the lead rubber strip around the connected 
compressor inlet / silencer collar. Secure with tape. 
Mount the flexible connection included in the supply. 

 
 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 18 of 747



Compressor 
STC-GO (10SV-GL210) 

 Handbook for 
Operation and Maintenance 01 

 

© Siemens AG Energy Sector 
Municipal & Industrial Applications (MIA) 

 
Created on 26.02.2013, LF 

 
16  

 

 
2. TECHNICAL SPECIFICATIONS    
 

Serial Nos. : 9088 
Year : 2013 
Weight, approx. : 3670 kg 
Dimension Drawing : 22388 
 
 
COMPRESSOR - Pos. No. K100 
 
Make : SIEMENS 
Type (new) : STC-GO (10SV) 
Medium flow : Air 
Inlet flow, min. : 4482 m3/h 
Inlet flow, max. : 10023 m3/h 
Inlet pressure : 1.017 bar abs. 
Discharge pressure, max. : 1.617 bar abs. 
Inlet temperature, normal : 20 °C 
Inlet temperature, max. : 40 °C 
Revolutions : 13179 rpm 
Power consumption, min.  : 91.3 kW 
Power consumption, max. : 187.2 kW 
The power is indicated at : Inlet flow min./max., inlet pressure normal and 

inlet temperature normal 
 
 
GEAR - Pos. No. G100 
 
Make : SIEMENS 
Type : GL210 
Gear ratio : 137/31 = 4.419 
Oil requirement : 58 litres/min. 
 
 
COUPLING (Motor/Gear) - Pos. No. A301 
 
Make : Flender 
Type : Arp-6 176 NAN - 250 mm 
 
 
DRIVE MOTOR – Pos No. A401 

 
Make : Siemens  
Type : 1LG6318-2MB90-Z  
Weight : 12700 kg 
Insulation class : F/B 
Degree of protection : IP 55 
Power, nominal : 250 kW 
Mains frequency : 50 Hz 
Voltage : 415 V 
Revolutions : 2979 rpm 
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LINEAR MOTOR - Diffuser - Pos. No. D224 
 
Make : FRAMO ANTRIEBTECHNIK 
Type : Unipush - mini 01 
Pull-/Push power : 1000 N 
Max. length of stroke : 100 mm 
Velocity : 1.5 mm/sec. 
Degree of protection : IP 65 
Mains frequency : 50  Hz 
Voltage : 1 x 230 V 
Position indication  : 1000 Ω potentiometer 
  The resistance range <880 Ω can be specified 

after test run of the compressor. 
 
 
LINEAR MOTOR - Prerotation - Pos. No. D407 
 
Make : FRAMO ANTRIEBTECHNIK 
Type : Unipush - mini 0 
Pull-/Push power : 500 N 
Max. length of stroke : 100 mm 
Velocity : 1.35 mm/sec. 
Degree of protection : IP 65 
Mains frequency : 50  Hz 
Voltage : 1 x 230 V 
Position indication  : 1000 Ω potentiometer 
  The resistance range <880 Ω can be specified 

after test run of the compressor. 
 
 
External limit switches - Pos. No. D210 / D415 
Make : Honeywell 
Type : 14 CE1-q 
 
 
MECHANICAL OIL PUMP – Pos. No. S129 
 
Make : RICKMEIER 
Type : R25/16 
Revolutions, nominal : 3000 rpm 
Capacity : 73 litres/min. 
 
 
ELECTRICAL OIL PUMP – Pos. No. S101 
 
Make : RICKMEIER 
Type : R35/50 
Revolutions, nominal : 1500 rpm 
Capacity : 75 litres/min. 
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PUMP MOTOR - Pos. No. S102 
 
Make : ABB 
Type : 100LC 
Power : 2.2 kW 
Insulation class : F 
Degree of protection : IP 54 
Mains frequency : 50 Hz 
Voltage : 3x400 V 
Revolution nominal : 1500 rpm 
 
 
OIL FILTER - Pos. No. S303 
Make : ARLON NV FILTERTECHNIK  
Type : GA1-120 
Capacity : 120 litres/min. 
Element (insert) : 10 micron 
 
 
AIR INLET FILTER (insert) – Pos. No. L102 
 
Make : OEM 
Type : Pocket filter 
EU-class DIN 24185 : G4 
Filter clean/replace at max. : + 20 mm WC 
 
Manometer Pos. No. E137 
 
 
OIL COOLER (air cooled) - Pos. No. S317 
 
Make : Oiltech 
Type : LAC 056-6-A 
Oil flow :  73.0 l/min 
Max. oil temperature : 65 °C 
Air temperature  : 50 °C 
Heat dissipation : 13.8 kW 
 
Fan Motor 
Main frequency : 50 Hz 
Voltage : 3 x 400 V 
Motor capacity : 1.5 kW 
Protection standard, motor : IP 55   
Weight : 75 kg 
Full load current : 4.2 A 
 
 
LUBRICATING-OIL PRESSURE 
 
Min. : 1.0 Bar 
Normal operating 
pressure, approx. : 2,5-3,5 Bar* 
 
* The oil pressure depends on temperature and load. 
 
Oil – pressure manometer – pos. No. E121 
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LUBRICATING-OIL TEMPERATURE 
 
Max. : 70 °C in reservoir 
Normal operating temperature : 45-55 °C at gearbox inlet 
 
Thermometer - Pos. No. E122 
 
 
LUBRICATING OIL 
 
Normal filling, see enclosure: 
OIL SPECIFICATION, SIEMENS Tech. Info. 930.870.003 (2 pages) 
 
Lubricating oil types, see enclosure: Tech. Info 930.870.004 (1 page) 
 
 
OIL RESERVOIR IN BASE – Pos. No. F101 
 
Normal Filling : 230 Litres 
 
 
THERMOSTAT - Pos. No. E151 
 
Make : Danfoss A/S 
Type : RT103 
Sensor : In air at compressor panel 
Function : Start / Stop of Noise hood fan 
Set point : 30°C 
Difference : Minimum 
        
 
THERMOSTAT - Pos. No. E111 
 
Make : Danfoss A/S 
Type : RT101 
Sensor : In compressor inlet 
Function : Stops compressor at 
  recirculation (rising 
  inlet temperature) 
Set point : 65°C 
Difference : Minimum 
        
 
TERMOSTAT - Pos. No. E104 
 
Make : Danfoss A/S 
Type : RT 101 
Sensor : In oil reservoir 
Function : Stops Compressor when oil 
  Temperature gets too high 
Set point : 70°C 
Difference : Minimum 
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PRESSOSTAT - Pos. No. E107 
 
Make : Danfoss A/S 
Type : RT200 
Sensor : In the gearbox lubricating oil system 
Function : Stops compressor if oil pressure gets too low 
Set point : 1.0 bar 
Difference : Minimum 
        
 
THERMOSTAT - Pos. No. E138 
 
Make : Danfoss  
Type : RT101 
Sensor : In oil tank 
Function : Starts and stops the fan in 
  Oil cooler. 
Set point : 55 °C 
Difference : Minimum 
        
 
DIFFERENTIAL PRESSURE TRANSMITTER - Pos. No. E302 
 
Make  : Siemens 
Type : SITRANS P DS III, HART 
Function : Regulation of prerotation 
Range : 0 – 1.0 bar 
Sensor high pressure : In cone diffuser (discharge) 
Sensor low pressure : In compressor inlet 
Outlet : 4 - 20 mA 
 
 
TEMPERATURE TRANSMITTER - Pos. No. E303 
 
Make  : Danfoss 
Type  : MBT 3560 
Function  : Regulation of prerotation 
Range  : -50 / + 200 °C 
Sensor : In compressor inlet 
Output  : 4 - 20 mA 
 
 
PRESSOSTAT - Pos. No. E113 
 
Make : Siemens 
Type : SUC-3 
Sensor : In compressor's inlet 
Function : Stops compressor at surging 
 
 
NON RETURN CHECK VALVE – Pos. No. P110 
 
Make : Cast Flow 
Type : PN10  
Size : DN400 
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BLOW-OFF VALVE - Pos. No. P106 
 
Make : Wouter Witzel 
Type / size : Euronomic / DN125 
Function : Pressure relief during start/stop 
 
ACTUATOR FOR BLOW-OFF VALVE 
 
Make : Bernard 
Type : OA6 
Degree of protection : F 
Insulation class : IP 67 
Mains frequency : 50 Hz 
Voltage : 400 V 
Power : 0.03 kW 
Operating time (90°) : 6 sec 
 
 
 
SILENCER FOR BLOW-OFF VALVE – Pos. No. P107 
 
Make : Siemens 
Type : DN125 
  
 
COMPENSATOR - Pos. No. P102 
 
Make : STE/Interlink 
Type : St. Steel bellow - galvanized 
SIZE : DN200 
        

 
CONE DIFFUSER - Pos. No. P116 
 
Make : STE 
Type : Cone diffuser / silencer 
SIZE : DN200/400 – 1100 mm 
        
 
FAN FOR SILENCER HOOD - Pos. No. L266 
 
Make : EBM Papst 
Type : W4D560-DN03-02 
Flow : 11.343 m3/h total 
Degree of protection : IP 54 
Mains frequency : 50 Hz 
Voltage : 400 V 
Power : 1.160 kW 
Speed : 1220 rpm 
Number of Fans : 1 
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OIL SPECIFICATIONS  (TECH.DOC. 930870003UK) 
 

 
 
 

COMPRESSOR 
YEAR OF 

CONSTRUCTION 
OIL TYPE 
DIN 51502 

SIEMENS 
TURBO-

MACHINERY 
EQUIPMENT 
REFERENCE 

VISCOSITY 
INDEX 
MIN. 

ISO 2909 

VISCOSITY 
MIN. at 
120°C 

FZG STAGE 
MIN. 

DIN 51354 

 
(KA2-GK2)3 
STC-GO (2-GK190) 
(KA4-GK4)3 

STC-GO (5-GK200) 
STC-GO (10-GK200) 

1986 
2003 
1982 
1996 
2005 

PAO 1 
PAO 
PAO 
PAO 
PAO 

930870005 
930870005 
930870005 
930870005 
930870005 

137 
137 
137 
137 
137 

4.20 
4.20 
4.20 
4.20 
4.20 

10 
10 
10 
10 
10 

 
STC-GO (2-GL180) 
STC-GO (2-GB255) 
STC-GO (5-GA200) 
STC-GO (5-GA250) 
STC-GO (5-GL210) 
STC-GO (5-GL285) 
STC-GO (5-GB400) 
STC-GO (5-GC150) 

1999 
1996 
1987 
1993 
1992 
1998 
1997 
1988 

HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 

930870004 
930870004 
930870004 
930870004 
930870004 
930870004 
930870004 
930870004 

100 
100 
100 
100 
100 
100 
100 
100  

10 
10 
10 
10 
10 
10 
10 
10 

 
STC-GO (10-GA200) 
STC-GO (10-GL210) 
STC-GO (10-GA250) 
STC-GO (10-GL285) 
STC-GO (10-GC150) 

1986 
1992 
1987 
2005 
1979 

HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 

930870004 
930870004 
930870004 
930870004 
930870004 

100 
100 
100 
100 
100  

10 
10 
10 
10 
10 

 
STC-GO (22-GA250) 
STC-GO (22-GL225) 
STC-GO (22-GL315) 
STC-GO (22-GC150) 
STC-GO (22-GC215) 

1983 
1993 
1989 
1981 
1981 

HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 

930870004 
930870004 
930870004 
930870004 
930870004 

100 
100 
100 
100 
100  

10 
10 
10 
10 
10 

 
STC-GO (44-GA250) 
STC-GO (44-GL225) 
STC-GO (44-GL315) 
STC-GO (44-GL400) 
STC-GO (44-GC215) 

1983 
1993 
1992 
1995 
1982 

HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 
HL/HLP46 

930870004 
930870004 
930870004 
930870004 
930870004 

100 
100 
100 
100 
100  

10 
10 
10 
10 
10 

 
STC-GO (66-GL400) 
STC-GO (66-GC215) 

1992 
1982 

HL/HLP46 
HL/HLP46 

930870004 
930870004 

100 
100  

10 
10 

 
STC-GO (80-GL500) 1990 HL/HLP46 930870004 100  10 
 
STC-GO (100-
GL500) 1984 HL/HLP68 930870004 100  10 
 
1) PAO = Synthetic oil, polyalfaolifine,   3) No longer in production 
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Oil Pump Capacity and Oil Reservoir 

 
 
COMPRESSOR 

YEAR OF 
CONSTRUCTION 

OIL PUMP CAPACITY 
STANDARD LITER/MIN. 

OIL RESERVOIR 
LITER  +/- 10% 

 
(KA2-GK2) 3 
STC-GO (2-GK190) 
(KA4-GK4) 3 
STC-GO (5-GK200) 
STC-GO (10-GK200) 

 
1986 
2003 
1982 
1996 
2005 

 
 --- --- 
 --- --- 
 --- --- 
 14 1 
 14 2 

 
 6 
 13 
 19 
 35 
 43 

 
STC-GO (2-GL180) 
STC-GO (2-GB255) 
STC-GO (5-GA200) 
STC-GO (5-GA250) 
STC-GO (5-GL210) 
STC-GO (5-GL285) 
STC-GO (5-GB400) 
STC-GO (5-GC150-EM) 
STC-GO (5-GC150-GM) 

 
1999 
1996 
1987 
1993 
1992 
1998 
1997 
1988 
1988 

 
 44 
 58 
 58 
 82 
 58 
 74 
 170 
 58 
 58 

 
 230 
 230 
 230 
 300 
 230 
 300 
 570 
 230 
 150 

 
STC-GO (10-GA200) 
STC-GO (10-GL210) 
STC-GO (10-GA250) 
STC-GO (10-GL285) 
STC-GO (10-GC150-EM) 
STC-GO (10-GC150-GM) 

 
1986 
1992 
1987 
2005 
1979 
1979 

 
 58 
 58 
 108 
 92 
 58 
 58 

 
 230 
 230 
 300 
 330 
 230 
 150  

 
STC-GO (22-GA250) 
STC-GO (22-GL225) 
STC-GO (22-GL315) 
STC-GO (22-GC150-EM) 
STC-GO (22-GC150-GM) 
STC-GO (22-GC215-EM) 
STC-GO (22-GC215-GM) 

 
1983 
1993 
1989 
1981 
1981 
1981 
1981 

 
 82 
 82 
 170 
 58 
 58 
 82 
 82 

 
 330 
 330 
 570 
 230 
 150 
 500 
 330 

 
STC-GO (44-GA250) 
STC-GO (44-GL225) 
STC-GO (44-GL315) 
STC-GO (44-GL400) 
STC-GO (44-GC215-EM) 
STC-GO (44-GC215-GM) 

 
1983 
1993 
1992 
1995 
1982 
1982 

 
 82 
 82 
 170 
 120 
 82 
 82 

 
 330 
 330 
 570 
 480 
 500 
 330 

 
STC-GO (66-GL400) 
STC-GO (66-GC215-EM) 
STC-GO (66-GC215-GM) 

 
1992 
1982 
1982 

 
 170 
 108 
 108   

 
 680 
 500 
 330 

 
STC-GO (80-GL500) 

 
1990 

 
 235 

 
 1000 

 
STC-GO (100-GL500) 

 
1990 

 
 235 

 
 1000 

 
 

1)    Oil pump integrated in the gear,    3) No longer in production 
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Oil specification II 
(TECH.DOC. 930870004UK) 

 
Specifications of lubricating oils applicable for Siemens Turbomachinery Equipment compressors with 
journal bearings. 
 
Note: Turbochargers    
 Ball bearing gearboxes    }  See different specification 
 
Viscosity grade to be chosen according to 930870003. 
    
    

Company 
 

HL/HLP46 
Oil Type 46 Cst. 

HL/HLP68 
Oil Type 68 Cst. 

Supplier: Scandinavia 
 Europe 
 North America 

BP BP Bartran HV 46 BP Bartran HV 68 
 BP 
 BP 
 BP 

CASTROL Hyspin AWH 46 Hyspin AWH  68 
 Castrol 
 Castrol 
 Castrol 

CHEVRON Mechanism LPS 46 Mechanism LPS 68 
 CIOC DK 
 CIOC London 
 CIOC San Francisco 

TOTAL Azolla ZS 46 Azolla ZS 68 
 Total Fina Elf 
 Total Fina Elf 
 Total Fina Elf 

ESSO Nuto H 46 Nuto 68 
 Esso 
 Esso 
 Exxon 

MOBIL DTE 25 DTE 26 
 Mobil 
 Mobil 
 Mobil 

Q8 Q8 Haydn 46 Q8 Haydn 68 
 Kuwait Petroleum 
 Kuwait Petroleum 
 ----------------- 

STATOIL Hydraway HM 46 Hydraway HM 68 
 Statoil 
 --------- 
 --------- 

SHELL Tellus 46 Tellus 68 
 Shell 
 Shell 
 Shell 

TEXACO Rando HD 46 Rando HD 68 
 Texaco 
 Texaco 
 Texaco 

PENNZOIL PZL AW 46 PZL AW 68 
 Square Oil 
 Pennzoil 
 Pennzoil Products 

KLÜBER Lamora HLP 46 Lamora HLP 68 
 Klüber Lubrication 
 Klüber Lubrication 
 Klüber Lubrication 

FUCHS Renolin Extra 46S Renolin Extra 68S 
 Fuchs 
 Fuchs 
 Fuchs 
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3. UNIT DESIGN 
 
3.1 MAIN CONSTRUCTION 
 
 The SIEMENS Compressor consists of the following main parts: 
 
 - Compressor K1.00 - Blow-off valve P1.06 
 - Gearbox G1.00 - Compensator P1.02 
 - Drive motor A4.01 - Local panel E1.23 
 - Outer IGV-drive D4.00 - Base F1.01 
 - Coupling, motor/  - Check valve P1.10 
   gearbox A3.00 - Oil cooler S3.01 
 - Outer diffuser D2.00 - Stand-by start oil pump S1.01 
   - Main pump S1.29 
 
 The entire unit is built according to the drawing. 
 
 Individual parts placed outside the unit are not shown on the drawing. 
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3.2 COMPRESSOR 
 
 Main parts: 
   - Inner diffuser D100 
 - Inlet H701 - Impeller R414 
 - Outer vol. casing H401 - Inner prerotation 
 - Inner vol. casing H501   system D300 
 - Carr. cone plate H601 - Pinion shaft R201 
 
 
 The SIEMENS compressor is a single-stage centrifugal compressor. 
 
 The medium's passage through the compressor: 
 
 The medium is led through the inlet and past the inlet guide vanes to the impeller, which speeds 

up the medium. From the impeller the medium is led through the diffuser (variable), where most 
of the speed energy is changed into pressure, to the volute casing where it is collected, and 
from there out into the cone diffuser where the speed is reduced before it is led into the 
discharge system. 

 

 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 29 of 747



Compressor 
STC-GO (10SV-GL210) 

 Handbook for 
Operation and Maintenance 01 

 

© Siemens AG Energy Sector 
Municipal & Industrial Applications (MIA) 

 
Created on 26.02.2013, LF 

 
27  

 

3.2.1 COMPRESSOR CASINGS 
 
 The compressor casings, consisting of outer/inner volute casing, inlet, carrier cone plate, and 

console, are manufactured from cast elements which have been heat-treated, cleaned, and 
then machined. The casings have been assembled vertically, in order to facilitate handling of 
the individual casings when mounting or dismounting the compressor. 

 
3.2.2 IMPELLER/ROTOR SHAFT 
 
 The rotor consists of the following main parts: 
 
 - Impeller R414 - Rotor nut R407 
 - Pinion shaft R201 - Centre screw  R405 
 - Labyrinth ring R402 - Thrust collar R202 
 - Dowel R411 - Screw R203 
 - Stop ring R409 
 

 
 
 
 The impeller has been milled out in one forged, solid piece, ensuring great strength and 

accuracy. The blades have been formed so as to ensure optimal control of the compressor as 
well as an optimal and stable current flow. The outer contour and diameter of the impeller have 
been specially adapted to the operating conditions set down in the order specification. 

 
 The overhung design with the impeller positioned at the end of the pinion shaft is operated well 

above first critical speed and well below second critical speed. 
 
 The impeller rotor can be removed from the unit without disassembling the impeller from the 

pinion shaft, thus avoiding any possibility of creating increased unbalance at maintenance jobs. 
 
 By the aid of hydraulic tools, the impeller, the rotor shaft rod, and the rotor drive are held 

together with the rotor nut and the centre screw. The rotor must be dismounted as a unit, 
thereby avoiding problems of unbalance during maintenance work. Normally disassembly of the 
rotor is not necessary, in any case disassembly shall only be undertaken by trained SIEMENS 
personnel using special tools. The complete unit (rotor) has been subjected to dynamic 
balancing. 

 
 WARNING! Only SIEMENS personnel are permitted to disassemble the rotor. 
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3.2.3 SEALINGS 
 
 Consisting of: 
 
 - Labyrinth sealing H303 
 - Oil sealing ring T220 
 

 

 
 
 
 
 Air and oil shaft seals made of aluminium or bronze are non-contact types and designed to 

prevent air and oil leakage, thus avoiding contaminating the air with oil. This type of sealing 
doesn't get worn due to the clearance between the pointed sealings and the shaft. However, a 
minor running-in wear may occur. The sealing prevents oil from entering the compressor. In 
the chambers of the sealing ring drains are placed through which the oil is led back into the 
gearing housing. 
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3.2.4 Diffuser-/Prerotation System 
 
 The compressor is equipped with two regulating systems, a prerotation system and a diffuser 

system. Both can be regulated continuously within the range of two limit switches. Even a small 
change of the system setting will influence the compressor's ability to make pressure and 
volume flow, and consequently the power consumption of the compressor is affected. 

 
 SIEMENS has developed a procedure, implemented in a process computer, to regulate the 

prerotation- and diffuser system to an optimum, based on measurements of: 
 
 - inlet temperature 
 - differential pressure across compressor 
 - volume flow demand 
 
 In case of failure in the automatic system, the compressor can continue to operate by fully 

opened prerotation system, i.e. it must be regulated to a maximum which will typically be 
position 10. 

 
 Any change of the system setting will cause increased power consumption or, at worst, that the 

compressor goes into "surging" thus causing an emergency stop. If the two systems have been 
disassembled, they must be assembled and adjusted exactly as they were before the dis-
assembling. 
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 Adjustable Diffuser System 
 
 Main parts: 
 
 - Diffuser vanes D1.16 - Scale D2.13 
 - Guide ring D1.08 - Positioning lever D2.05 
 - Linear motor *) D2.24 - Limit switches D2.10 
 - Mounting plate D2.08 
 
 

 
 
 
 The diffuser system consists of a number of adjustable vanes (optimized vanes) placed radially 

around the periphery of the impeller. An electric linear motor regulates the diffuser vanes. On 
the mounting plate a scale is mounted where the position of the vanes is indicated. 

 
 Furthermore, two limit switches have been installed, which - when activated - will signal the 

respective MAX. and MIN. positions of the diffuser vanes to the diffuser. 
 
 Control of the linear motor is effected via the control panel. 
 
 The position of the limit switches shall not be altered, as this may cause overload of the 

compressor/drive motor. A signal value for the exact position of the vanes can be obtained by 
way of the potentiometer built into the linear motor. 

 

                                                   
     *) See enclosed description "Thrust spindle drive unit" 
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 Adjustable Prerotation 
 
 Main parts: 
 
 - Inlet guide vanes D312 - Scale D417 
 - Linear motor *) D407 - Limit switches D415 
 - Mounting plate D401 
 
 

 
 
 The prerotation system consists of a number of adjustable inlet guide vanes placed in a circular 

channel in the inlet housing. An electric linear motor adjusts the inlet guide vanes. On the 
mounting plate a scale is mounted where the position of the vanes is indicated. 

 
 Furthermore, two limit switches have been installed, which - when activated - will signal the 

respective MAX and MIN positions of the inlet guide vanes to the control panel. 
 
 Control of the linear motor is effected via the control panel.  
 
 The position of the limit switches shall not be altered, as this may cause overload of the 

compressor/drive motor. A signal value for the exact position of the vanes can be obtained by 
way of the potentiometer built into the linear motor. 

                                                   
     *) See enclosed description "Thrust spindle drive unit" 
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3.3 Gearbox 
 
 Main parts: 
 
 - Gear casing part A H1.01 - Thrust/journal  
 - Gear casing part B H1.02    bearing T1.03 
 - Bull shaft  R1.00 - Thrust/journal 
 - Pinion shaft R2.00    bearing T1.06 
 - Journal bearing T2.10 - Oil pump S1.29 
 - Journal bearing T2.08 - Sealing ring T1.01 
 

 
  
 The SIEMENS GL210 gearbox is a single-stage, helical gear, where the pinion shaft is placed 

above the bull shaft. The pinion shaft is supported by bearings on both sides of the gearwheel. 
The gear ratio has been adapted to the operating conditions as specified in the order. 

 The gearbox is vertically split whereby easy access to the shafts, bearings, and  
sealings is obtained. 
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3.3.1 Gear Casing 
 
 The gear casing, consisting of part A and B, is manufactured from cast elements which have 

been heat-treated, cleaned, and then machined. 
 
 
3.3.2 Shafts - Gearwheels 
 
 Shafts and gearwheels have been carburized and ground with great accuracy, to allow for the 

high speed and resulting stress on the teeth. A moderate backlash allows for oil film, 
deformations, etc. 

 
 The gearwheel on the drive shaft has been shrunk on. The gearwheel on the pinion shaft have 

been machined in one piece with the shaft. 
 
 
3.3.3 Bearings 
 
 The high speed radial bearings are bronze backed babbitted multi pad bearings and the radial 

bearings sup-porting the bull shaft are plain journal bronze bearings. The high speed thrust 
bearing are bronze backed babbitted multi pad bearings and bronze multi pad bearings are 
used on the bull shaft. All bearings except one are non split bearings, thus avoiding the use of 
guide pins in the bearings. 

 
 
3.3.4 Oil Sealing 
 
 The sealing is a non-contact, labyrinth type sealing, which does not get worn due to the 

clearance between the pointed sealings and the shaft. However, a minor running-in wear may 
occur. 

 
 This sealing ensures that oil is not leaking from the gear. 
 
 From the chambers of the sealing drains are leading back to the gear casing. 
 
3.4 BASE 
 
 The base is a welded, box-like construction manufactured from steel profiles and steel plate. 

The base also serves as oil tank for the lubricating oil system. Furthermore, all safety equip-
ment and the local panel can be mounted on the base. 

 
3.5 CONE DIFFUSER 
 
 The cone diffuser is manufactured from steel plate milled into shape and welded together. The 

two flanges are likewise welded on. 
 
 The cone diffuser is mounted on the discharge side, thereby transforming the last part of the 

air velocity into pressure, thus reducing the air velocity. 
 
3.6 BLOW-OFF VALVE 
 
 The blow-off valve is a butterfly valve with electric or pneumatic actuator and end stops. The 

blow-off valve is mounted between two flanges. The blow-off valve functions as a pressure 
relief valve during start/stop to avoid surging. (For tech. data, see § 2). 
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3.7 CHECK VALVE 
 
 The check valve is a spring-loaded butterfly valve (dual plate) built in between two flanges. 
 The check valve prevents the compressed air from passing backwards, thereby keeping the 

compressor from running backwards when not in operation. (For technical data, see § 2). 
 
3.8 COUPLING/DRIVE MOTOR/GEARBOX 
 
 The coupling between drive motor and gear is a flexible disc type coupling which is flexible in 

both radial and axial direction and at the same time able to withstand excessive torsional 
stress. To ensure optimal operating conditions the coupling shall be aligned as described in § 
12. 

 
3.9 INLET SILENCER 
 
 See enclosed drawing no. 9330057240, Inlet Silencer. 
 
 The inlet system consists of inlet silencer, filter, front grid or extension piece fastened together 

into a unit. The inlet silencer is fitted with height adjustable feet, approx. ± 20mm from nominal 
centre height. 

 
 Mounting 
 The height of the inlet silencer stud is adjusted in relation to the compressor stud, and the inlet 

silencer is positioned so that the air conduit between the studs is 3 - 7 mm. If the air conduit 
between the studs is 10 mm or more, the compressor may be damaged. 

 
 The holes in the base plate are then marked out on the floor, the silencer is removed, and the 

holes are bored, after which the nylon dowels supplied are placed in the holes, and the 
silencer put back and fastened with the supplied screws. 

 
 The air conduit between the studs of the inlet silencer and the compressor is checked and 

taped with the special tape supplied, after which it is covered with lead rubber and tightened 
together with the flexible connection supplied. 

 The U-pipe manometer, which registers pressure drops, is filled up with liquid from the flask 
supplied. 

 
 Maintenance 
 Pressure drops must not exceed 100 mmWC, because a too high negative pressure may 

cause the intake silencer plates to collapse. The filters are replaced when the pressure drop 
during start is observed to have increased by 20 mmWC.  

 
 Suction from the compressor room: Dismount the front grid and the filter locks and take out the 

filters. Vacuum clean the inside with a soft brush 
mouthpiece. Insert new filters. 

 
 Suction from the air duct: Dismount the side covers of the filter box and the filter 

locks and remove the filters through the side. Vacuum 
clean the inside with a soft brush mouthpiece. Insert new 
filters. 

 
3.10 INLET FILTER 
 
 See Manufacturer's material. 
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4. ELECTRIC DRIVE MOTOR 
 
 See Manufacturers Instructions in a following chapter of this volume. 
 
 
 

General remarks to monitoring and maintenance of electric motors.  
 
Immediately after the first start-up of the compressor, it is necessary to make the first 
lubrication of the electric motor on site.  
 
The type of grease must always be identical to the type which was used from the factory.  
 
It must be avoided to mix two different types of grease that might contain different additives 
not being able to be integrated. This might result in poor lubrication quality and damage to the 
bearings.  
 
After the first lubrication on site, it is necessary to lubricate according to intervals' indicated on 
the manufacturer’s plate at the motor. Greasing is done only with the motor running. Keep 
record of all the greasings in the list of lubrication.  
 
After the startup, it is necessary to control the motor once per week. To check that the sound 
and the temperature are correct and that there are not false vibrations. This might be done by 
using a large screwdriver to listen at the bearings by putting the end against the bearing cover 
and the wrist against the ear.  
 
If the compressor unit is not in operation for a rather long period, the compressor should 
remain oil-filled. Start the oil pump for some minutes and turn the compressor and the electric 
motor a few turns manually once per week.  
 
Engine IP23 passes the cooling air between the stator and the rotor. That is why the room in 
which the compressor / electric motor are placed will have to be completely clean. In general 
all the motors and compressors will have to be held in a state of cleanliness. If the interior of a 
motor is more or less filled with dirt, a short-circuit will be able to occur. The cooling air must 
be dry.  
 
It is always necessary to monitor the temperature as well as the absorptive current.  
 
After a long period of stop it is necessary to make sure, by the means of a measuring 
instrument that the electric insulation is intact, and no false currents can escape through the 
bearings, in order not to start a wet motor.  
 
If the motor has remained inactive for a long time, without to be turned regularly, it could be 
necessary to change the bearings. That is detected by touching the motor while listening to 
the bearings. Permanent monitoring is necessary.  
 
Any repair or any disassembling of the engine requires control of the alignment of the coupling 
and, if necessary, a corrective alignment. 
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5. ACOUSTIC ENCLOSURE 
 
 On request SIEMENS supplies an enclosure, which through careful choice of design, 

assembly methods and sealing strips, will provide optimal noise reduction. The enclosure is 
equipped with sound muffling material adapted to the prevailing conditions. 

 
 The SIEMENS acoustic enclosure is built up as a modular system on a chassis frame in which 

panels and doors can be inserted. This simple construction means fast mounting and 
dismounting of the complete enclosure or parts of it. 

 
 The enclosure is delivered as a construction kit, which requires only a minimum of space 

during storage and transport. 
 
 "Do it yourself" mounting instruction - technical info 930940099 - is included in the delivery. 

However, SIEMENS will be pleased to mount the enclosure on request. 
 
 CONSTRUCTION 
 
 Frame construction made of OMEGA profiles (channel section with webs) mounted on 

bottom rails bolted to the floor. Sound absorbing elements are placed in the frames. 
 
 Dimensions:  Modular system for individual adaptation. 
 
 NOISE REDUCTION 
 
 The sound absorbing elements are made of alu-zinc coated steel plate on the outside, 

and of alu-zinc coated perforated steel plate on the inside. The interspace is filled up with 
mineral wool. 

 
 The ceiling elements are placed in webs in the cross braces. The wall elements are 

placed in top and bottom rails. 
 
 The enclosure is fitted with windows and doors for inspection and service. 
 
 VENTILATION 
 
 The silencer hood is ventilated by means of a fan mounted inside the hood in one of the 

ceiling elements. Intake and discharge of ventilating air is done via noise reducing ducts. 
The outlet can be connected to a pipe channel leading the hot air out of the compressor 
room. 

 
 

 TYPICAL NOISE REDUCTION 
 

Octave band (Hz) 31,5 63 125 250 500 1000 2000 4000 8000 
Noise reduction (dB) 2 6 6 10 14 19 21 40 18 

 
 
 
.
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6. LUBRICATING OIL SYSTEM – 2 OIL PUMPS 
 
6.1 DESIGN AND FUNCTION 
 
 The lubricating oil system provides oil for all bearings in gear and bearing housing as well as 

for the gear meshing. 
 
 The lubricating oil system has been designed as shown on the P & I diagram and the 

aggregate drawing. 
 
 In the technical specification, the aggregate drawing and the P & I diagram (§ 2, 7.2, and 

Chapter 3 respectively), control of the oil/cooling system is shown as well as the function and 
location of sensors, thermometers, manometers, thermostats, pressostats and transmitters. 

 
 The lubricating oil system is equipped with two oil pumps, each of which can deliver the 

quantity of oil required. The two oil pumps are for operation and stand-by respectively. The 
stand-by pump is used for prelubrication and after lubrication during start/stop. In the start-up 
phase both pumps will operate simultaneously for a short time. This means that during this 
phase the pressure will rise above the normal operating pressure. 

 
 The stand-by pump is with electric drive and is mounted on the base. The working pump is 

mounted on the gear, operated by the output shaft via a gearwheel. 
 
 The system is equipped with two non-return valves placed on the pressure side of the pump, 

see P & I diagram.  Non-return valves with low pressure drop and without spring-pretightening 
of seat are used. 

 
 The system is equipped with a nozzle for by-pass, pos. S130, mounted on the pressure side 

of the mechanical oil pump before the non-return valve. 
 
 The nozzle (Ø1.5 mm) shall bleed air off the pipe system at the mechanical oil pump, as the 

pump is not self-sucking, when the electrical pump has stabilized the pressure of the oil 
system during prelubrication. At normal rpm air will be bled off the system within 10 sec.  
Hereafter there will be a by-pass oil flow of approx. 1.8 l/min, which is led back to the oil 
reservoir. 

 
 A sight glass, pos. S138, for visual check of oil flow has been placed on the by-pass string, as 

well as an oil-pressure control PASL, pos. E106. 
 
 The oil reservoir may be equipped with electric oil heaters to heat the oil after a period of 

stand-still, i.e. when the temperature has fallen below the 10°C necessary during start-up. 
 
 The oil is pumped via oil filters and oil coolers to the lubrication points. From gear and 

compressor the oil is led via drain pipe and bottom flange back to the reservoir. 
 
 The oil cooler may be either air-cooled or water-cooled. 
 
 When cooling by air the cooler shall not be placed in such a way that the warm air blows 

towards the LC-panel or other electric installations. 
 
 When cooling by water the regulating valve shall be mounted on the inlet pipe to ensure that 

the water pressure is always kept lower than the oil pressure; thereby preventing water from 
penetrating to the oil. The inlet pipe shall be connected to the lowest pipe connection to keep 
air out of the system. 

 
 The aggregate is equipped with 2 pressure switches: 
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 One of the pressostats, PASL, pos. E106, gives the signal to stop the electrically driven pump 
during start-up, in case the pressure after the mechanically driven pump is more than 1,5 bar. 

 
 The other pressostat gives the signal to stop the compressor, if - due to power failure or 

damage (oil leaks) to the lubricating system - the pressure drops below approx. 1 bar.  The 
pressostat and the electric control system prevent the compressor from starting as long as the 
oil pressure is too low. 

 
 TASH, pos. D105, stops the compressor when the oil temperature in the oil reservoir is above 

70ºC. 
 
 For lubricating oil pressure and temperature, see § 2. 
 
 The lubricating oil system has been cleaned in advance by SIEMENS. Therefore, be extra 

careful when dismounting, etc., in order to avoid contamination of the oil system. 
 
 
 
6.2 LUBRICATING OIL PUMPS 
 

See manufacturer’s material in Chapter “Accessories”. 
 
 
 
6.3 OIL FILTER 
 

See manufacturer’s material in Chapter “Accessories”. 
 
 
 
6.4 OIL COOLER 
 

See manufacturer’s material in Chapter “Accessories”. 
 
 
 

6.5 OIL HEATER 
 

See manufacturer’s material in Chapter “Accessories”. 
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7. CONTROL AND MONITORING SYSTEMS 
 
 For full description, see “Function and Process Description” later in this volume. 
 
 
7.1 DESIGN AND FUNCTION 
 
 The control and monitoring systems shall ensure correct operating conditions at start and 

stop of the compressor as well as during operation. 
 
 The control system runs the start and stop functions, the compressor operation, the 

lubricating oil system, and the activation of the blow-off valve, the diffuser and/or the pre- 
rotation. 

 
 The monitoring system consists of minimum 5 current circuits connected to pressostats, 

thermostats, and sensors. The current circuits are part of a safety chain, which stops the 
compressor immediately on indication of error. 

 
 
7.1.1 START AND STOP FUNCTIONS 
 
 The start and stop functions are described in “Function and Process Description” later in 

this volume. 
 
 
7.1.2 CONTROLLING THE LUBRICATING OIL SYSTEM 
 
 The control system ensures that the electric oil pump starts when the compressor and/or 

the ventilator for the oil cooler (only when cooled by air) is started. The electric oil pump 
must have been running for at least 1 minute, and the oil pressure must be correct, prior 
to start of the compressor. 

 
 The compressor and the mechanical oil pump will start simultaneously, while the electric 

oil pump will stop approx. 20 sec. after the control system has registered that the oil pres-
sure is above 1.0 bar. 

 
 If the oil pressure drops below 1.0 bar, the compressor's monitoring system will register 

this as an error and stop the compressor on "Alarm Stop". The electric oil pump will con-
tinue to run for at least 5 minutes after the compressor has stopped. 

 
 If installed, the heating element, together with the oil pump, will ensure that the oil 

maintains a certain minimum temperature. 
 
 
7.1.3 ACTUATION OF BLOW-OFF VALVE, DIFFUSER AND/OR PREROTATION 
 
 The monitoring system ensures that the blow-off valve, the diffuser and/or the prerotation 

are controlled within the range of the respective end stop switches. 
 
 
7.1.4 SAFETY CHAIN (CLOSED-CIRCUIT PROOF) 
 
 The Safety Chain consists of minimum 5 current circuits: 
 
 - oil level and/or oil pressure 
 - oil temperature 
 - surging 

 
 - recirculation 
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 - motor temperature (motor windings) 
 
 If an error occurs in one of the current circuits, the Safety Chain ensures that the com-

pressor is stopped at once. 
 
 IMPORTANT! Operation without monitoring (Safety Chain) must not take place! 
 
7.1.5 SUPPLY OF AUTO-CONTROL 
 
 If the control automation is supplied by SIEMENS, please see the electrical documenta-

tion LC/MCP for further information. 
 
7.2 P/I DIAGRAM 
 

See P/I diagram in section 3 of this volume 
 
7.3 COMPRESSOR INSTABILITY 
 
7.3.1 SURGE 
 
 The characteristic curve of a turbo compressor with the diffusor/IGV locked in an arbitrary 

position, is characterized by intermittent, backward expansion of the medium through the 
compressor. This type of operation (surge) is heard as low-frequency pressure thrusts, 
the frequency of which depends on the compressor type, the construction of the pipe 
system, etc. 

 
 Operating under these conditions will expose the mechanical parts of the compressor to 

heavy loads and should, therefore, be avoided.  
 
 If the compressor is operating within the unstable range, the SUC-switch (SU = Surge, C 

= Control) will activate the alarm and stop the compressor immediately. 
 
 The following malfunction may cause surge: 
 
 1. Too high header pressure 
 2. Too high inlet temperature 
 3. Decrease in compressor RPM as well as mechanical errors, etc. 
 
7.3.2 RECIRCULATION 
 
 The medium recirculates through the compressor, whereby a large amount of energy is 

added to a small amount of medium (the medium heats up). 
 
 The following malfunctions may cause recirculation when: 
 
 1. The diffuser/prerotation is closed completely (MIN.-setting of the limit switches has 

been moved) 
 
 2. The discharge from the blow-off valve is led back to the inlet duct, causing the me-

dium to recirculate for a long time 
 
 Operating with recirculation must be avoided, as it may cause damage through over-

heating, and - at worst - fire in the compressor. 
 
 If the compressor is operating for a long time with recirculation, a thermostat with sensor in 

the compressor inlet will activate the alarm signal and stop the compressor immediately. 
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8.  INSTRUMENTATION 
 
8.1 The instrumentation is based mainly on transmitters that provide signals direct to the 

PLC of the compressor control system. Further there are 2 digital trip signals included in 
the compressor protection. 
 
The instruments provide signals used as well to protect the compressor as for control of 
the process. 
 
Machinery safety is handled by the PLC based on the signals received from the 
instruments. An overview of the settings, the limits within the compressor must operate, 
is listed below. 
Settings for machinery safety must not be changed and are protected by password. The 
guarantee no longer applies if these settings have been changed 
 
Some of the control limits might, if necessary, be adapted to local conditions. 
 
Further, some signals are used to control and optimize the process. Optimization is 
preprogrammed and must not be changed by other than Siemens. 
 
For description of the instruments, see section 8, “Accessories” later in this volume. 
 
Regarding protection of the main drive motor: See operating instructions from the motor 
supplier.  
 
 

8.2 The instruments and their purpose are as follows: 
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8.1  Thermostat RT101  »Oil Temperature too high« Pos. No. E104 
  
 

Data : (See also section 2, Tech. Specifications) 
 
 

 

MAX ambient temperature : -50 - +70°C 
MAX sensor temperature : 300°C 
 
Function : To stop the driving motor of the 

compressor at rising oil 
temperature, exceeding 70°C. 

 
Setting : Dismount the front cover of the 

thermostat and set the differential 
roll 9 on MIN. 

 
 
 
 Testing : Using knob 5 the thermostat is set at dropping temperature until the switch 

opens. If the compressor is operating, it must be stopped. If the compressor is not 
operating, it must not be possible to start it. Adjust scale 9 until indicator setting of the 
thermostat corresponds with the oil thermometer of the gear. 

 
 Adjust thermostat with knob 5 to 70°C on scale 9. 
 Remount the front cover. 
 
 The thermostat is part of the electric safeguard, and it is sealed with lead after adjust-

ment. 
 
 Important: During the period of guarantee set for the compressor, sealed thermostats 

and pressure controllers must only be adjusted by SIEMENS personnel. 
 
 The guarantee no longer applies if the seal is broken. 
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8.2  THERMOSTAT RT101  »Air Temperature too high«  Pos. No. E111 
 
 Data : (See also section 2, Tech. Specifications) 
 

 

MAX ambient temperature : -50 - +70°C 
MAX sensor temperature : 300°C 
 
Function : To stop the drive motor of the 

compressor at rising air inlet 
temperature, exceeding 65°C. 
Securing against overheating 
caused by recirculation. 

 
 
Setting : Dismount the front cover of the 

thermostat and set the differential 
roll 9 on MIN. 

 
  Set scale 9 on 65°C, using knob 5. 
 

 
 

 
 
 
 Testing : Set the scale on 65°C. the sensor is taken out of the inlet and heated in water to 

above 65°C. If the compressor is operating, it must be stopped. If the compressor is not 
operating, it must not be possible to start it. 

 
 Remount the front cover. 
 
 The thermostat is part of the electric safeguard, and it is sealed with lead after adjust-

ment. 
 
 Important: During the period of guarantee set for the compressor, sealed thermostats 

and pressure controllers must only be adjusted by SIEMENS personnel. 
 
 The guarantee no longer applies if the seal is broken. 
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8.3  THERMOSTAT RT103 »Acoustic Enclosure Temperature above 30°C« Pos. no. E151 
 
 

 
 
 
 
 
 Data : See § 2, Tech. Specifications 
 

 MAX ambient temperature : -40 - +70°C 
 MAX sensor temperature : 100°C 
 
 Function : Start and stop of ventilator fan at temperature 

above/below 30ºC in acoustic enclosure. 
 
 Setting : Dismount the front cover of the thermostat and set the 

differential adjusting nut 19 on MIN. 
   Set scale 9 on 25°C using knob 5. 
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8.4  Pressure Controller RT200  »Oil Pressure too low« - Pos. No. E107 

 

 
 
 Data : (See also section 2, Tech. Specifications) 
 
 MAX ambient temperature : 70°C 
 MAX medium temperature : 100°C 
 MAX testing pressure : 25 bar 
 
 Function : To stop the drive motor of the compressor if the oil pres-

sure drops below 1 bar o. 
 
 Setting : Dismount the front cover of the pressure controller and 

set the differential roll to MIN. 
   Set scale 9 to 1 bar o using knob 5. 
 
 Testing : Set the pressure controller to scale value below the oil pressure shown on the 

lubricating oil manometer. If the compressor is operating, it must be stopped. If the 
compressor is not operating, it must not be possible to start it. After testing, the scale is 
reset to 1 bar o. 

 
 Remount the front cover. 
 
 The pressure controller is part of the electric safeguard, and it is sealed with lead after 

adjustment. 
 
 Important: During the period of guarantee set for the compressor, sealed thermostats 

and pressure controllers must only be adjusted by SIEMENS personnel. 
 
 The guarantee no longer applies if the seal is broken. 
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8.5  Thermostat RT101  »Oil Temperature above 55°C« Pos. No. E138 
 
 
 Data : (See also section 2, Tech. Specifications) 
 
 

 

MAX ambient temperature : -50 - +70°C 
MAX sensor temperature : 300°C 
 
Function : To start the fan of the oil cooler at 

rising oil temperature, exceeding 
55°C. 

 
Setting : Dismount the front cover of the 

thermostat and set the differential 
roll 9 on MIN. 

 
 
 
 Testing : Using knob 5 the thermostat is set at dropping temperature until the switch 

opens. If the compressor is operating, it must be stopped. If the compressor is not 
operating, it must not be possible to start it. Adjust scale 9 until indicator setting of the 
thermostat corresponds with the oil thermometer of the gear. 

 
 Adjust thermostat with knob 5 to 55°C on scale 9. 
 Remount the front cover. 
 
 The thermostat is part of the electric safeguard, and it is sealed with lead after adjust-

ment. 
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E302: Diff pressure transmitter, compressor pressure rise. 
 

Setting: - 
Function Optimization – Control of prerotation 

  Make and type: Siemens, Sitrans P 
  Range: 0 – 1,0 bar 
 
 
E303: Temperature transmitter, Inlet  temperature too high. 
 

Setting 1: 65°C 
Function: Safety - Trip of compressor at too high inlet air 

temperature (recirculation) 
Setting 2: - 
Function Optimization – Control of prerotation 

  Make and type: Danfoss MBT3560 
  Range: -50 –  +200°C 
 
 
E113: Surge switch, Inlet air pressure unstable / high. 
 
  Setting: < atmospheric pressure 
  Function: Safety - Trip of compressor at high suction  
   pressure 
  Make and type: Siemens SUC-3, special design 
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9. START-UP 
 
9.1 PREPARATIONS 
 
 The list below is applicable to the first start-up.  
 
 The automatic control system shall fulfil the minimum requirements as described in § 7. 
 
 When the automatic control system is delivered by SIEMENS the customer is referred to 

the LC/MCP documentation, which includes operating instructions for the local control 
panel. 

 
 • Check oil tank for impurities and/or water. 
 
 • Fill up the compressors with lubricating oil, check the oil level. 
 
 • If lubricating oil has already been filled on, check quality of oil as well as oil level. 
 
 • For type of oil, see technical specifications, § 2. Fill on only NEW and absolutely 

CLEAN oil. Check oil level with sight glass, dip stick, or the like. 
 
 • Check lubricating oil piping for damage that may have occurred during mounting. 
 
 • Start lubricating oil pump and check for correct sense of rotation, pressure, etc. 
 
  IMPORTANT! Do not let the oil pump run without oil or with the wrong direction of 

rotation. Correct sense of direction: Clockwise seen from the ventila-
tor end. 

 
   Very cold oil may cause overload on the pump motor, thus damaging 

it. The pump must not be started if the oil temperature is below 10°C. 
 
 In case the oil system has been disassembled or modified, the system shall be flushed 

with oil that has been by-passed GEAR AND COMPRESSOR, using the procedure de- 
scribed below: 

 
 • Dismount pipe connections leading to gear and compressor from gear and compres-

sor. 
 
 • Lead oil back to oil reservoir via CLEAN pipes. 
 
  The external oil system is then flushed out for one hour with the oil temperature above 

10°C. 
 
  Pipe connections are remounted on gear and compressor. 
 
  IMPORTANT! Check that the passage through connections to gear and compressor 

is free. 
 
  The oil system is then flushed out for at least 1/2 hour with the oil temperature above 

10°C and the oil pressure at 1.5 -3.0 bar. 
 
  Turn the compressor manually, very carefully, one entire revolution in reverse. (This is 

easily done by means of the coupling between drive motor and gear). Then flush 
further for at least 1/2 hour. 

 
 • Check oil filter insert. Clean and/or replace if necessary. 
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 • Check the compressor suction system, silencer(s), compensators and air filters (inte-

rnal/external) for correct mounting and cleanliness. 
 
  IMPORTANT! Check especially the area in front of the impeller, the inlet, and the 

inlet pipe. 
 
 • Check the flexible connection between the inlet pipe and inlet filter/inlet duct for 

correct mounting.  
 
 • Check diffuser cone, blow-off valve and recirculation valve on pressure side of com-

pressor for correct mounting. The recirculation valve must be mounted with vertical 
shaft. In general an arrow indicates the sense of direction of the air. 

 
 • Check recirculation valve for correct function and control. Check the end stop func-

tions. 
 
 • Check that function and adjustment of the regulation system of the diffuser are 

correct. Check the end stop functions. 
 
 • Check IGV control system for correct function and control. Check the end stop func-

tions. 
 
 • Check oil cooler for correct function and control. 
 
 • When water-cooled, check for leaks and water pressure as well as correct mounting 

of pipe connections and valve. 
 
 • When air cooled, check fan motor (direction of rotation). 
 
 • Check the noise hood fan for correct function and sense of rotation. 
 
 
9.2 SIMULATED TEST RUN OF COMPRESSOR 
 
 In order to check start/stop sequence and cable connections a simulated test run is 

performed. May be performed with dismounted coupling lamellas on the motor-end. 
 
 When simulating operation, thermostats and pressostats as well as various safety monit-

oring equipment shall be tested with satisfactory results. Pressure and temperature (see 
§ 2). 

 
 • Turn compressor manually to check whether rotation is smooth. This is most easily 

done at the coupling between drive motor and gear. 
 
 • Start up compressor (motor) briefly, max. 2-3 seconds, to check direction of rotation. 
  If direction of rotation is wrong, repole motor. 
 
 
  IMPORTANT! Wrong direction of rotation of the gear for more than a few seconds 

may cause permanent damage to gear bearings and journals. 
 
  Please note that 15 minutes shall normally elapse before restart (to protect motor 

coils). 
 
  Check that the coupling mounting and the screw tightening are correct (see § 12). 

Check the coupling alignment before start-up (see § 12). 
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9.3 TEST RUN OF COMPRESSOR 
 
 During test run the following shall be checked and/or adjusted: 
 
 • Opening and closing of blow-off valve. Normally the blow-off valve will indicate 

"closed" max. 180 sec. after start-up (depending on valve type and site conditions). 
 
 • Function of recirculation-valve. 
 
 • Build-up of air pressure in pressure pipe. 
 
 • Lubricating oil pressure and temperature shall be stable.  
 
  Lubricating oil pressure and temperature during operation (see § 2). 
 
 • Function of mechanical oil pump (change from electrical driven pump), if such has 

been mounted. 
 
 • Lubricating oil cooler adjusted. 
 
  When water-cooled, the thermostat valve  is adjusted for flushing with water. 
 
  When air-cooled, the thermostat is adjusted for start/stop of ventilator motor. 
 
  Lubricating oil temperature during operation (see § 2). 
 
 • Test diffuser adjustment manually. 
 
 • Test prerotation adjustment manually. 
 
 • Test safety monitoring, thermostats and pressostats as well as emergency stop during 

operation. 
 
 • Test normal start and stop sequence. 
 
 • Motor overload protection (diffuser/prerotation limitation)(only V-machines). 
 
 • Check for oil leaks at operating temperature. 
 
 • Check of cable connections from compressor control panel to master control panel. 
 
 
9.4 MAIN CONTROL (IF INSTALLED) 
 
 Check of start-up of Main Control (MCP), during which start/stop, priority sequence as 

well as adjustment procedure for all compressors will be checked. 
 
 • Check and adjustment of step controller (adjustment of diffuser/prerotation (for V-ma-

chines) via mA-signal). 
 
 • Check of output signal from pressure and oxygen transmitter. 
 
 
9.5 DURING OPERATION 
 
 During operation the following is checked: 
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 Pos. Nos. refer to aggregate drawing/instrument panel drawing. Operating pressure and 
temperature (see § 2). 

 
 
 Oil level: Pos. No. S114 Dip stick or  
  - E130 Sight glass 
 
 Oil temperature: Pos. No. E122 Thermometer Min. 10°C at start-up. 
 
 Oil pressure: Pos. No. E121 Manometer 
 
 Hydraulic pressure 
 on oil cooler: Pos. No. xxx Manometer 
 
 Compressor discharge 
 pressure: Pos. No. xxx Manometer. When discharge pressure 

is too low, power consumption shall be 
checked. When discharge pressure is 
decreasing, power consumption will 
rise as the compressor flow is increas-
ing. 

 
 Compressor discharge 
 temperature: Pos. No. xxx Thermometer 
 
 Vibrations:   To be measured in the SIEMENS test 

point; 10-1000 Hz: ISO. 
 
 Power consumption:   Ammeter on control panel. Test e.g. by 

means of a tongs ammeter. 
 
 Differential pressure 
 of inlet filter: Pos. No. E137 
 
 
9.6 GENERAL 
 
 When the compressor has been put into operation, the starting priority of the machine will 

be changed periodically by the machine operator in order that all compressors of an 
installation are frequently in operation and, during a certain period, will be at the same 
level of operation hours. 

 
 On plants where the diffuser and/or prerotation system is not frequently run from fully 

open to fully closed, due to special operating conditions, the local panel shall be set on 
"Manual" at least once a week, and the diffuser and/or prerotation run from fully closed to 
fully open at least twice. This also applies to compressors which are not in operation. 

 
 If the compressors have not been in operation for a month, the following procedure shall 

be implemented: 
 
 The local panel is put in "MANUAL", and the oil pump is started up. When the oil pump 

has been running for approximately 1/2 hour, the compressor is rotated at least 5 times in 
the normal direction of rotation. This can most easily be done by turning the coupling 
between drive motor and gear. The oil pump shall operate at least 1 hour, preferably 
more.  

 
9.7 NOTE AFTER START-UP 
 
 1. The screws of the coupling shall be checked after approx. 1000 hours of operation. 
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 2. Operation with electric motor:  Grease lubricated bearings must be lubricated accor-

ding to the prescriptions in the supplier's manual or acc. to indications on the data 
plate of the motor. The first lubrication is to take place immediately after start-up 
(always with a warm compressor). The lubrications are to be continued at stated 
intervals. A scheme of lubrication intervals should be established. 

 
 3. Lube oil quality must be checked according to prescriptions (see § 11.2). 
 
 4. Check for oil leakages. Retighten pipe joints, if needed. 
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10. FAULT FINDING 
 
 
 During fault finding all operational data must be compared with the specifications of § 2. 
 
  § 
 
 Flow, no pressure at start-up 10.1 
 
 Insufficient flow 10.2 
 
 Excessive power consumption 10.3 
 
 Surge (pressure pulsation)/ 
 Recirculation (overheating) 10.4 
 
 Noisy operation/too high vibration level 10.5 
 
 Bearing temperature too high 10.6 
 
 Lubricating oil pressure too low 10.7 
 
 Lubricating oil temperature too high 10.8 
 
 
 
 
 The recommendations of each individual supplier are valid for the parts listed below: 
 
  § 
 
 Drive motor See instruction later in this volume 
 
 Oil pump(s) See instructions in volume “Maintenance” 
 
 Oil cooler See instructions in volume “Maintenance” 
 
 Oil heater See instructions in volume “Maintenance” 
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10.1 NO FLOW, NO PRESSURE AT START-UP 
 
 Possible causes: - Drive motor error, current failure. 
  - Wrong direction of rotation. 
 
  NOTE: Drive motor and compressor are rotating in opposite 

directions. 
 
  - A coupling or shaft has broken. 
  - A shaft has been blocked. 
 
 
 
10.2 INSUFFICIENT FLOW 
 
 Possible causes: - Blow-off valve completely or partly open. 
  - Pipe system leaking or a valve is open. 
  - Inlet guide vanes/diffuser vanes completely closed. 
  - Prerotation system/diffuser system partly blocked. 
 
 
 
10.3 EXCESSIVE POWER CONSUMPTION 
 
 Possible causes: - Low flow pressure compared to design pressure with stuck 

prerotation/diffuser. 
  - Maladjusted prerotation/diffuser. 
 
  - Mechanical error in gear or compressor (defective bea-

rings, gearwheels or shaft). 
 
  NOTE: If the electric motor has been wrongly poled 

(connected to the external power supply), the power 
consumption may rise excessively. 

 
10.4 SURGE (PRESSURE PULSATION)/ 
 RECIRCULATION (OVER-HEATING) 
 
 Possible causes: - Too low RPM. 
  - Header pressure too high compared to design pressure 

(see rating plate). 
  - Inlet channel/silencer defective/ fouled up. 
  - Inlet air filters blocked due to fouling (inlet pressure-loss 

too high). 
  - Inlet temperature too high. 
  - Inlet guide vanes/diffuser vanes maladjusted or too closed. 
  - Clearance between impeller and contour ring too large. 
  - Impeller damaged. 
  - Blow-off valve defective. Causes surging only at start/stop. 
  - Defective counter valves and blow-off valves. 
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10.5 NOISY OPERATION / 
 VIBRATION LEVEL TOO HIGH 
 
 Possible causes: Gear: 
  - Defective gearwheel or bearings. 
  - Defective coupling or bad alignment. 
 
  Compressor: 
  - Defective bearings. 
  - Rotor/impeller out of balance. 
  - Defective sealings. 
  - Defective coupling or bad alignment. 
 
 
10.6 BEARING TEMPERATURE TOO HIGH 
 
 Possible causes: - Wrong type of oil. 
  - Defective bearings. 
  - Insufficient cooling of lubricating oil. 
  - Insufficient oil feed. 
  - Lubricating oil pressure too low. 
  - Defective oil pump. 
 
 
 
10.7 LUBRICATING OIL PRESSURE TOO LOW 
 
 Possible causes: - Defective oil pump. 
  - Oil filter blocked. 
  - Oil temperature too high. 
  - Safety valve defective. 
  - Leaks on pressure pipe (under tank cover). 
  - Too low oil level. 
 
 
 
10.8 OIL TEMPERATURE TOO HIGH 
 
 Possible causes: - Too small water capacity. 
  - Too high cooling water temperature. 
  - Too high ambient temperature. 
  - Wrong type of oil. 
  - Defective bearings, gearwheels, etc. 
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11. MAINTENANCE 
 
 Service Intervals (gearbox/compressor) 
 
 Below is a table of the service intervals recommended by SIEMENS.  
 
 Local conditions may cause deviations from the norm. There-fore, read each section carefully 

with a view to local conditions before the service intervals are laid down. This applies 
especially to the parts in touch with the medium. The frequency with which these parts shall 
be cleaned may vary to some extent, and the service instructions shall be progressively 
evaluated. 

 
 In order to secure a long and reliable operation of the Siemens Turbomachinery Equipment 

(STE) compressors we recommend the following programme for maintenance inspection: 
 
 
11.1 Service Intervals 
   
 Siemens's standard instructions are as follows: 
 

 § Carried out 

First Oil Sample 11.2 
 
After 500 hrs. 

Oil Sample and Oil Change 
 
 
 
 
 

11.2 
11.3 
 
 
 
 

 
The condition of lube oil should be checked for the 
first time after 500 hours of operation. Subsequent 
checks at every 6,000 hours of operation. Change 
of lube oil to take place in accordance with the 
recommendation of the oil supplier. 
. 

Oil Filter 
 

6.3 
 

 
At oil change or at max. differential pressure, accor-
ding to technical specifications § 2. 

Service 
 

11.4 
 

 
After every 18.000 hrs of operation, however, at 
least every 3 years. 

Inlet Filter 
  

 
At max. pressure drop according to technical spe-
cifications § 2. 

 
Inlet Silencer 
 

11.5 
 

Shall be cleaned during service. 
 

 
As for the following parts, each individual supplier's instructions will be in force (instructions 
to be found under the §s referred to): 
 
Drive motor 4 See separate instruction book and motor plate. 
 
Oil Pump(s) 6.2  
 
Oil Cooler 6.4  

 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 61 of 747



Compressor 
STC-GO (10SV-GL210) 

Handbook for 
Operation and Maintenance 02 

 

© Siemens AG Energy Sector 
Municipal & Industrial Applications (MIA) 

 
Created on 13.02.2013, LF 2

 

 
11.2 Oil Analysis 
 
 SIEMENS's experience is that the lifetime of the lubricating oil can only be determined by an 

oil diagnostic test furnished by the supplier and/or the oil company. 
 
 An oil sample is taken from the lube oil reservoir and sent to a laboratory with an oil diagnostic 

system. At the laboratory the degree of oxidation, the amount of water in the oil, oil viscosity, 
etc., can be determined. On the basis of this analysis the actual condition of the oil is 
established, whereby a schedule can be worked out for the oil change intervals and the next 
oil sampling. 

 
 SIEMENS's standard schedule: 
 
 First oil sample to be taken out after 500 hours, after which an oil sample is taken out every 

6000 hours; however, at least once a year. 
 
 
11.3 Oil Change 
 
 Under normal operating conditions the compressor can operate from 12.000 - 30.000 hours 

before an oil change is required. 
 
 A pump and suction pipe is used to drain off the oil. The oil is sucked up through the filler stud 

(see aggregate drawing). The pump and suction pipe are not standard equipment. 
 
 Prior to filling on new oil, the oil filter shall always be cleaned/changed acc. to filter type, see 

section 6.3. 
 
 IMPORTANT! Do not use other types of oil than the one specified in the technical specifica-

tions, as bearings, gear wheel, etc., have all been dimensioned for this speci-
fic type of oil. Damage caused by using the wrong type of oil is not covered 
by the guarantee. 

 
  Oil level (when unit is not operating) between MIN and MAX on the sight 

glass/dipstick. Oil type and amount: See technical specifications section 2. 
 
 
11.4 Service 
 
 Service intervals: 
  
  STC-GO (2-100)  

GA, GB, GC, GL: Every 18,000 hours of operation / every 3 years, whichever comes 
first. 

 
Based upon the condition and appearance of the compressor unit the next intervals 
should be decided on. 

 
Estimated time consumption for Service 1 (depending of e.g. plant conditions – 
silencer hood – crane facilities etc.): 

 
Preconditions: STC-GO (2 – 66): 
Participation of 1 STE-ACC service engineer + 1 local assistant. 
Complete special tools should be available. 
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Estimated time consumption in hours 
 
6 hours for type STC-GO (10SV-GL210) 
 
 
Service 1 includes: 
Inspection of inlet filter and silencer 
Dismantling of compressor 
Cleaning and check of compressor impeller 
Inspection and cleaning of diffuser system 
Check of diffuser geometry 
Inspection and cleaning of inlet guide vanes 
Check of inlet guide vanes geometry 
Changing of flexible seals (o-rings etc.) 
Check of lubricating oil 
Changing of oil filter 
Visual check of gearwheels (only GL gears) 
Assembly of compressor and accessories 
Check / test of control and safety functions (thermostats, pressure switches, 
transmitters etc.) 
Test run of compressor with accessories and electric equipment 
Preparation of service and state report for customer 
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 Detailed description of the service activities. 
 
 Service entails cleaning and checking all parts exposed to the medium; as well as 

checking/replacing all flexible gaskets and oil filter; test and, if necessary, adjustment of 
control panel; test run. 

 
 If the diffuser and/or prerotation ceases to operate smoothly (due to impurities in the 

compressor) before the 18.000 hrs/3 years have lapsed, the first service check shall be 
moved forward and the services following it timed accordingly, as a dirty compressor is less 
effective than a clean one. 

  
 Checking list for service: 
 
  Test run of compressor to check oil-tightness. 
 
  Vibration level in test point (RMS-value) measured before disassembling of compressor 

(notes). 
 
  Dismounting of air inlet duct.  
  
  Dismounting of silencer and air-inlet filter.  
  
  Dismounting of silencer.  
  
  Check and cleaning/replacement of air-inlet filter. 
 
  Check of silencer.  
 
  Repair of silencer.  
 
  Dismounting of outer diffuser drive system. 
 
  Dismounting of outer prerotation drive system.  
 
  Dismounting of inlet housing, spiral casing, contour ring, impeller/rotor and diffuser plate. 
 
  Check and cleaning of all air-exposed surfaces, especially of impeller/rotor.  
  
  Disassembling of inner diffuser drive system.  
 
  Check, lubrication, and cleaning of all parts in the diffuser drive system.  
 
  Assembling and measuring of diffuser drive system. Check of throat area (see notes). 
 
  Disassembling of inner prerotation drive system. 
  Check, lubrication, and cleaning of all parts of the prerotation drive system. 
 
  Assembling and measuring of prerotation drive system.  
 
  Assembling of compressor. Visual check of all parts, including check of clearance of axial 

bearing in rotor.   
 
  Check of clearance between impeller and covering. 
 
  Replacement of O-rings. 
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  Mounting, check, and adjustment of outer diffuser drive system. Check of mechanical limit 
switch to stop at scale value "0". Check of limit switch. 

 
  Mounting, check, and adjustment of outer prerotation drive system. Check of limit switch. 
 
  Mounting of silencer. 
 
  Mounting of silencer and air-inlet filter.  
 
  Mounting of air-inlet duct. 
 
  Check and cleaning/replacement of oil filter. 
 
  Check of coupling (alignment). 
 
  Check of drive motor (cleaning of fan and lubrication). 
 
  Check of blow-off valve and non-return valve (functional test). 
 
  Check of lube oil pump. 
 
  Replacement of bearings and seals in oil pump. 
 
 
 Simulated Test Run of Compressor 
 
 In order to check the start/stop sequence as well as the cable connections a simulated test 

run shall be undertaken. 
 
  When simulating operation, thermostats and pressostats as well as the entire safety 

monitoring equipment shall be tested with satisfactory result. As for pressure and 
temperatures, see technical specifications section 2. 

 
  Turn compressor manually to check whether rotation is smooth. This is most easily done 

at the coupling between drive motor and gear. 
 
 
 Test Run of Compressor 
 
 During the test run the following shall be checked/adjusted: 
 
  Opening and closing time of blow-off valve. The blow-off valve shall normally signal 

"closed" at max 180 seconds after start (depending on type of valve and plant conditions). 
 
  Function of non-return valve. 
 
  Build-up and stability of air pressure in pressure pipe. 
 
  Lubricating oil pressure and temperature shall be stabilized. *) 
 
  Adjust lubricating oil cooler. *) 
  When water cooled, the thermostat valve is adjusted for flushing with water. 
  When air cooled the thermostat valve is adjusted for start/stop of fan motor. 
 
                                            
     *) As for the lubricating oil pressure and temperature during operation, see technical specifications section 2. 
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  Test diffuser adjustment manually. 
 
  Test inlet guide vane adjustment manually. 
 
 
  Test safety monitoring system, thermostats and pressostats as well as emergency stop 

during operation. 
 
  Test normal start and stop sequences. 
 
  Adjust motor overload protection (diffuser/prerotation limit). 
 
  Check for oil leaks at operating temperature. 
 
 
 Master Control Panel (if any) 
 
 Check and start-up of Master Control Panel (MCP), during which the start/stop sequence, the 

priority sequence and control sequence are tested on all compressors. 
 
  Check of cable connections from Local Control Panels to Master Control Panel. 
 
  Check and adjustment of step controller (adjustment of diffuser/prerotation via mA signal). 
 
  Check of output signal from pressure/oxygen transmitter. 
 
 
 Observations and Measurements during Maintenance 
 
  Vibration level before service RMS (mm/S): 

  Diffuser throat area after maintenance (mm): 

  Clearance of axial play in gear: 

  Drive shaft (mm): 
  Side shaft 1 (mm): 
  Side shaft 2 (mm): 
  Side shaft 3 (mm): 
 
  Clearance of axial play in rotor (mm): 

  Clearance rotor/covering (mm): 

  Limit switch diffuser MIN/MAX: 

  Limit switch prerotation MIN/MAX: 

  Coupling alignment round/flat impact ± (mm): 

  Vibration level after maintenance RMS mm/S: 

  Hour counter (hours): 
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11.5 Inlet Silencer 
 
 The inlet silencer is designed for atmospheric air and lined with sound-absorbing material. 
 
 Cleaning of the sound-absorbing baffles can be done by a vacuum cleaner during service. 

Avoid bending the baffles. 
 
 The sound absorbing material shall never be exposed to steam or washed with water. 
 
 IMPORTANT! Organic solvents will damage the material and its adhesion to the 

supporting frames. 
 
 
11.6 Disposal of Waste 
 
 Disposal of waste according to the instructions of the local authorities. 
 
 If the compressor is in operation, it is necessary to replace air filter elements, lubricating oil 

and lubricating oil filters as stated in section 11.3 
 
 Used air filter elements or used filter cloth can be disposed of as combustible waste. 
 
 Used lubricating oil to be treated as chemical waste and disposal according to the instructions 

of the local authorities. 
 
 Oil moistened cloths used for oil absorption and used oil filters can be disposed of as 

combustible waste. 
 
 Iron and metal from the replacement of compressor parts can be removed as scrap. 
 
 
11.7 Orders for spare parts 
 
 Orders for spare parts shall state in writing serial number, type of compressor and gear, and 

position number of the spare parts. 
 
 
 Parts to be changed at regular intervals 
 

Description Position No. 
Qty each 
Compressor Drawing No. 

 
 
Oil filter 
 
 
Air filter 
 

S330 
 
 
L115 
 

1 set 
 
 
1 set 
 

See supplier’s 
Documentation 
 
See aggregate  drawing 
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12. MOUNTING / DISMOUNTING 

 
 

COUPLING ALIGNMENT FLENDER ARPEX TYPE 
Tech. doc. 930 920 041UK 

 
1. The following directions are only applicable when aligning couplings on standard, single-stage turbo-

compressor units operated by an asynchronous motor with anti-friction bearings. The coupling must 
be of the Flender Arpex type, but not necessarily a Flender product. The alignment requirements 
apply only to couplings with standard "spacer lengths" mounted between motor and gear, hence 
they are not to be used when aligning "fast running" couplings mounted between gear and 
compressor. 

 
2. The alignment requirements, as indicated in Table 1, correspond to approx. 25% of the max. 

allowable deviations specified by the suppliers of couplings, and have thus been approved by 
suppliers of couplings and drive motors to SIEMENS. 

 
 Improved alignment requirements ensure that vibrations caused by errors of alignment will not be 

affecting the overall vibration level. 
 
3. The couplings are aligned during mounting of the unit in SIEMENS's workshop. The alignment is 

safeguarded against changes during transport/erection, due to the fact that the bases are very stiff. 
The coupling alignment must always be checked prior to starting up the compressor. 

 
4. The procedure stated in the following points describes alignment with application of a dial gauge. 

Alternatively laser equipment can be used for the same purpose. 
 
5. Having shrunk one of the coupling halves onto the drive shaft, the compressor/gear unit is mounted 

on its base. Two guide rods are then placed in the gear support. Now place the electric motor - with 
the other coupling half mounted - on the four supports with four 10 mm shims between motor and 
base. Make sure that the motor is resting on all four points of support; this prevents it from being 
twisted during the tightening. If more than 0,05 mm of shims is needed under any one of the 
supports, place a suitable number of 'thin' shims under the support until the motor is resting evenly 
on all points of support. 

 
 Make sure that measure S is maintained while positioning the motor; see Table 1 and figure 1. 
 
 On GA, GB, GC, GL, and GK2/B3 the drive shafts of gear and motor shall be pulled towards one 

another while measuring S. While bearing in mind the possibility of heat expansion make sure that 
the tolerance of S is a +tolerance in order to minimize the load on the thrust bearing of the gear. In 
other words, the gear shaft and the drive shaft shall be pulled towards one another. 

 
 On GK190 and GK200 the shaft of the motor shall be pulled towards the gear, while the drive shaft 

of the gear shall be pressed away from the motor when measuring S. While bearing in mind the pos-
sibility of heat expansion, make sure that the tolerance of S is a +tolerance. 
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6. As indicated in figures 2 and 3, the angular and parallel misalignments are measured with a dial 

gauge, which is bolted to the coupling shaft and measures on the motor shaft (see fig. 2 & 3). 
 
 Do not use a dial gauge with magnet foot. The rest of the measuring setting-up should also be as 

inflexible as possible to avoid measuring faults caused by deflexion. 
 
 When measuring, make sure that the two coupling halves are rotating synchronously, e.g. by using a 

trailing rod. 
 
 When the coupling is rotated one full revolution, the measuring dial must not go beyond the 

tolerances set for parallel and angular misalignments, as indicated in Table 1. 
 
 The alignment is carried out partly by adjusting the thickness of the shims, partly by adjusting the 

motor position on the base. 
 
 The parallel misalignment should be suppressed, partly because a major display will entail an 

important deviation of the radial misalignment, partly to adjust for unevenness between the two plate 
packs. 

 
 As already stated (point 4), the motor is not to be tightened definitively until it is resting evenly on all 

four supports. If necessary, use thin shims under one of the supports. 
 
 When measuring the angular and parallel misalignments, it is a good idea to mount a spring 

between the flange on which the dial gauge is fixed and the flange too measured on. In this way the 
axial position of motor shaft and gear shaft is maintained. 

 
 
7. The coupling bolts are tightened by means of a torque wrench or by measuring the elongation of the 

bolts. When mounting and tightening, follow the instructions of the supplier. 
 
 In general, couplings of the Flender Arpex, Mönninghoff Arcoflex, and Thomas Rexnord SR52 types 

are used. The mounting instructions for these makes are different. See instructions on page 5 - 8. 
For all types the thread of the bolts must be greased. Do not use Molykote or similar instead of oil for 
the greasing. When tightening the bolts, the bolt head must be fixed while the nut is turned. 

 
 If other types of couplings than the three ones above are mounted, the mounting instructions for the 

coupling make in question must be required. 
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 TABLE 1 
 
 

Coupling Size 
(Flange diameter) * 

S Tolerance ** 
+ Tolerance 
to be used 

Concentric 
Running RL** 
Gauge indic. 

Gyratory Run-
ning PL** 

Gauge indic. 

Gyratory 
Running 

mm/100mm 

 168 or less ± 0,3 0,24 0,29 0,17 
 180 ± 0,4 0,24 0,31 0,17 
 200 ± 0,4 0,24 0,34 0,17 
 205 ± 0,4 0,24 0,36 0,17 
 215 ± 0,4 0,24 0,38 0,17 
 235 ± 0,5 0,31 0,41 0,17 
 250 ± 0,5 0,31 0,44 0,17 
 270 ± 0,5 0,31 0,44 0,17 
 300 ± 0,6 0,31 0,52 0,17 
 320 *** ± 0,6 0,31 0,56 0,17 

 
 
* For deviating flange diameters, the tolerances for the closest - and smaller - flange diameter are 

used. 
 
** The misalignment tolerances are valid for standard spacer lengths of 250 mm, but may also be used 

at spacer lengths over 250 mm. 
 
*** For high torque series, the same alignment tolerances apply. 
 
 All measurements are in mm. 
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Figure 1.   

GEAR 

 

MOTOR 

 
Figure 2. Concentric Running: RL  

GEAR MOTOR 

 
Figure 3. Gyratory Running: PL  

GEAR 

 

 

MOTOR 

 
Description of Coupling: See section “Accessories” 
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12.1 VARIABLE PREROTATION - EXTERNAL DRIVE 
 
 Positioning motor D407 on mounting plate D401 to be dismounted as one unit. 
 Dismounting of pin bolt connection D436 at the positioning lever D427. 
 Screw D441 is loosened and positioning lever D427 is removed from the positioning shaft 

D403. 
 
 The electric cables of the end switches are loosened from their compressor fixings, but must 

not be removed from the terminal box. The position of the end switches measured by 
SIEMENS must not be changed, as this might influence the capacity of the compressor. 

 The cables of the positioning motor D407 shall not be dismounted. 
 
 After removal of screw D439 the mounting plate D401 and the positioning motor can be dis-

mounted. To be placed safely. 
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 Mounting and assembly in reverse order. Take care that the electric cables are mounted cor-
rectly. 

 
 
 IMPORTANT! Positioning lever D427 shall be replaced in exactly the same position on the 

positioning shaft D403. Tighten the pointed screw D441. 
 
  Place the vanes axially so that the arm D427 of the outer prerotation drive 

indicates "10" on scale D417. Position of the vanes can be checked by 
holding up a try square on the centre flange of the inlet and "flat" side of the 
vane. The positioning of the vanes shall be done very carefully and accurately 
to be "accepted" by the control system of the compressor. 

 
 
12.2 OUTER DIFFUSER DRIVE 
 
 Positioning motor D224 on mounting plate D208 to be dismounted as one unit. 
 
 Dismounting of pin bolt connection D219 at the positioning lever D205. 
 
 Screw D206 is loosened and pin bolt D219 is removed from the positioning shaft D207. 
 
 The electric cables of the end switches are loosened from their compressor fixings, but must 

not be removed from the terminal box. The position of the end switches measured by 
SIEMENS should not be changed, as this might influence the capacity of the compressor. 

 
 The cables of the positioning motor D224 should not be dismounted. 
 
 After removal of screw D209 the mounting plate D208 and the positioning motor can be dis-

mounted. To be placed safely. 
 
 Mounting and assembly in reverse order. Take care that the electric cables are mounted cor-

rectly. 
 
 IMPORTANT! Positioning lever D205 to be replaced in exactly the same position on the 

positioning shaft D207 as before. Tighten the screw D206.  
 
  When the diffuser is closed at Min. mechanical end-stop, the lever position 

must be 0. 
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12.3 MEASURING AND ADJUSTMENT OF CLEARANCES AND AXIAL PLAY 
 
 
 MEASURING OF DIFFUSER HEIGHT 
 
 A and B are measured with a straight-edge in at least 4 places, see fig. 1. 
 The diffuser height is obtained by: C = A - B 
 The diffuser blade height D is hereafter obtained by: D = C - Sp5 (min.) 
 
 
 Axial Play of Bull Shaft R100 
 
 The measuring is done before rotor R400 is mounted in gearbox casing. 
 Thrust/journal bearing T103 are mounted with approx. 4 mm shims T117. 
 Axial play of the bull shaft is measured and the measurements are taken down. 
 Change thickness of shim to obtain the correct axial play. Min. 0,4 - max. 0,6 mm. 
 
  
 Clearance Sp1 between Impeller and Contour Ring 
 
 Check that the contour ring H505 and impeller are correctly centred. 
 
 Thrust/counter bearing T226/T228 are not to be mounted, as the rotor must be in contact with 

the contour ring. 
 
 Check clearance Sp1 as a final measure when points 3 and 4 have been carried out. 
 
 
 Clearance Sp2 between Impeller and Contour Ring 
 
 It is preferable to do the adjustment without the bull shaft R100 and the labyrinth sealing H303 

having been mounted, but before the axial play (point 4) has been adjusted. 
 
 Mount the mandrel GL210V005 with handle GL310V004 in pinion shaft R201 with 3 screws 

through thrust collar R2.02. 
 
 NOTE!  The thrust bearing T226 is not yet to be mounted. 
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 The rotor is pushed by the mandrel until the impeller is in contact with the contour ring. The 
distance A1 (fig. 2) is measured by means of gauge blocks and straight-edge, and the 
measurements are taken down. 

 
 Make sure that the rotor does not get in touch with sealing ring T220! 
 
 Dismount thrust collar R202. Mount thrust bearing T226 with approx. 5 mm shims T213 in the 

gearbox casing. Pull rotor away from the contour ring. Remount thrust collar R202. 
 
 Push the rotor until the thrust collar R202 is in contact with thrust bearing T226. The distance 

A2 (fig. 2) is measured with gauge blocks and straight-edge. 
 The difference A1 - A2 now corresponds to clearance Sp2 between impeller and contour ring 

at the outer diameter of the impeller. 
 
 Alter thickness of shim T213 until the clearance Sp2 is correct. 
 
 
 Axial Play of Rotor R400 
 
 Counter bearing T228 is mounted temporarily in bearing cover T203 with shim T214. The 

combined thickness of shim T214 under the counter bearing and shim T213 under the thrust 
bearing T226 shall be approx. 3.5 mm (clearance for approx. 6 mm). 

 
 Note down thickness of the shim placed temporarily under the counter bearing T228. Mount 

cover T203 on gearbox casing. 
 
 Now read the axial play with a dial gauge placed against a screw and mounted on mandrel 

GL210V005, and take down. 
 
 Alter thickness of shims under counter bearing T228 to obtain the correct axial play. Min. 0.15 

- max. 0.20 mm. 
 
 Tighten all screws R203 for thrust collar R202 with torque wrench to 1.0 kpm. 
 
 
 See also technical document 930920036UK below: 'Internal Gaps in Standard Turbo 

Compressors, Over Pressure Duty'. 
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INTERNAL GAPS - TURBOCOMPRESSORS WITH ALU IMPELLER 
OVER PRESSURE DUTY (TECH. DOC. 930920036UK) 

 

 
 

MAX MAX MAX TYPE 
STC-GO SP1 MIN SP2 MIN SP5 MIN (SP5)* 

+0,1 +0,05 0,05 (10-GA200) 
(10-GL210) 0,9 

0 
0,7 

0 
0,3 

0 
0,6 

 
 (SP5)*: When measuring gap SP5 by means of lead-imprinting (min. 4 measuring points evenly distributed) 

at least one measuring point shall be within the tolerance stated in column SP5 MAX/MIN, and no other 
measuring points must exceed the gap (SP5)*. (SP5)* indicates max. permitted non-parallelism in the diffuser. 
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12.4 WEIGHT OF SINGLE PARTS 
 
 Pos. No. Description Weight approx. 
 
 
 H701/ Inlet housing and 
 D300 inner prerotation drive 231 kg 
 
 H501/ Inner volute casing and 
 H601 carrier cone plate 160 kg 
 
 R400 Rotor complete 28 kg 
 
 D101 Diffuser plate 36 kg 
 
 R100 Inlet shaft 73 kg 
 
 H101 Gear casing - part A 70 kg 
 
 H102 Gear housing - part B 260 kg 
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12.5 SPECIAL TOOLS 
 

Info qty Description Order No. Illustr. 
V999 1 Tool box KA10V0001  
V101 1 Eye bolt M16 434003695  
V102 3 Hexagon screw N61V14030  
V102 1 Lifting hook for carrier cone plate/inne 9331070390 B 
V103 1 Eye bolt M12 434002879 J 
V108 3 Hexagon socket head cap screw N61T08090  
V108 3 Angle for mounting of guide jacket KA10V001 N 
V202 1 Eye bolt M16 434003695 H 
V202 1 Eye bolt M20 434004511 A 
V401 1 Lifting tools for rotor 9331070460 C 
V401 1 Guide mandrel for rotor GL210V005 C 
V401 1 Spacer for dorn GL210V009 C 
V401 3 Hexagon socket head cap screw N61T06040  
V403 1 Dummy bearing /support bearing GL210V002 D 
V405 1 Tools for adjustment (clearance) GL210V004 F 
V602 1 Slide guide for diffuser plate 9331070480 E 
V602 6 Hexagon screw N61V08016  
V701 3 Hexagon screw N61V08020  
V701 1 Lifting tools for inlet shaft GL210V014 G 
V901 1 Guide rods generally GL210V003  
V901 3 Guide rods generally 9332270223 L 
V910 1 Grease gun for DIN nipples 9330003370  
V910 1 Hose for grease gun, flat nipples H0005879  
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12.6 TIGHTENING TORQUE 
 
 
 Where nothing else is stated for the tightening torque of the bolts and screws used in 

SIEMENS compressors, the below mentioned values (ISO-m) are valid. The values are for 
ordinary bolts with strength 8.8 (DIN 267) and socket head bolts and Insex screws. 

 
 
 
 

M 3 4 5 6 8 10 12 14 16 20 24 30 

Nm 1,37 3,10 6,15 10,5 26 51 89 141 215 390 675 1160 
 
 
 
 
 Wrench Width:  Hexagon Screws 
 

M 3 4 5 6 8 10 12 14 16 20 24 30 

Width 5,5 7 8 10 13 16 (17) 18 (19) 21 (22) 24 30 36 46 
 
 
 
 
 Wrench Width:  Insex Screws 
 

M 5 6 8 10 12 14 16 20 24 30 

Width 4 5 6 8 10 12 14 17  

 
 
 NB! Wrench widths are in accordance with ISO 4014/4017, except figures in () which are 

according to DIN 931/933. 
 
 
12.7 Dismounting and Remounting 

 
 A series of drawings illustrating the procedures of dismounting and remounting of the 

compressor. 
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 2. 
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 3. 

 
 
 4. 
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 5. 
 

 
 6. 
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 7. 
 

 
 
 
 
 8. 
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 9. 

 
 
 10. 
  REMOVE OIL PUMP a BEFORE REMOVING JOURNAL BEARING b. 
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11. 

 
 
 12. 
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13. 

 
 
 14. 
 MOUNT JOURNAL BEARING b BEFORE MOUNTING MECHANICAL OIL PUMP a. 
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 15. 

 
 
 16. 
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 17. 
 
 

 
 
 
 18. 
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 19. 
 CONTROL THE LIFTING PROCESS VERY CAREFULLY UNTIL THE 
 LABYRINTHS NO LONGER HAVE CONTACT AT TOP AND BOTTOM. 

 
 
 20. 
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 22. 
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 24. 
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12.8 COMPRESSOR-GEARBOX DRAWING NO. KA10M003 
 

Pos. no. Description Pos. no. Description 
D100 Inner diffuser drive S125 Gearwheel 
D200 Outer diffuser drive S126 Screw 
D300 Inner prerotation drive S127 Washer 
D400 Outer prerotation drive S129 Oil pump, mechanical 
  S409 Drain pipe 
H101 Gear casing/bear. shield part A S410 Fitting 
H102 Gear housing part B S425 Copper pipe 
H103 Inspection cover S427 Angle fitting 
H104 Screw S439 Reduction fitting 
H108 Oil sprinkler 3, right S440 Fitting, straight 
H109 Screw   
H110 O-ring T101 Sealing ring 
H111 O-ring T102 Screw 
H113 Plug for oil duct T103 Thrust/journal bearing, motor end 
H115 Screw T105 Screw 

H171 Screw T106 
Thrust/journal bearing, compres. 
end 

H172 Plug T107 Ring 
H179 Cover (f. mounting of oil pump) T108 Screw 
H180 Screw T110 Positioning dowel/screw 
H182 Screw T117 Shim 
H183 Blind cover T203 Bearing cover 
H186 Plug T206 Screw 
H187 Inspection cover with oil inlet T208 Journal bearing, motor end 
H188 Screw T209 Screw 
H303 Labyrinth sealing T210 Journal bearing, compressor end 
H304 Screw T213 Shim 
H311 Cover for aeration T214 Shim 
H313 Screw T217 Dowel 
H401 Outer volute casing T220 Sealing ring, inner 
H402 Screw/stud T221 Screw 
H403 Screw f. spiral casing position T223 Positioning dowel 
H404 Plug T226 Thrust bearing 
H409 Gasket T227 Screw dowel 
H502 Screw T228 Counter bearing 
H503 Seal ring T230 Plug 

H505 
Contour ring w. inner volute 
casing T231 O-ring 

H601 Carrier cone plate T246 O-ring 
H602 Screw T247 Screw 
H704 Screw   
    
R101 Drive shaft   
R102 Key   
R103 Gearwheel   
R122 Gear, drive for oil pump   
R400 Rotor, complete   
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12.9 ROTOR DRAWING NO. 933 102 215 0 
 
 
 Pos. No. Description 
 
 
 R201 Pinion shaft 
 R202 Thrust collar 
 R203 Screw for R402 
 R402 Labyrinth ring 
 R405 Central screw 
 R407 Rotor nut 
 R409 Stop ring 
 R411 Dowel 
 R414 Impeller 
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12.10 OUTER PREROTATION SYSTEM, DRAWING NO. KA10DD010 
 
 
 Pos. No. Description 
 
  
 D324 Swivel joint with nut for D305 
 D401 Plate 
 D409 Screw  
 D414 Dowel bolt 
 D415 Limit switch 
 D416 Screw 
 D417 Scale 
 D418 Screw 
 D419 Backstop 
 D427 Lever II 
 D436 Fitted bolt 
 D439 Screw 
 D441 Screw 
 D449 Base 
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12.11 INNER PREROTATION SYSTEM DRAWING NO. KA10DD008 
 
 
 Pos. No. Description 
 
 D301 Guide ring 
 D303 Nut 
 D305 Pull rod 
 D311 Lever 
 D312 Prerotation vane 
 D314 Screw 
 D315 Slide sheet 
 D316 Stop dowel 
 D329 Screw 
 D331 Bushing 
 D333 Sealing 
 D334 Sealing 
 D335 Bearing 
 D337 Screw 
 D340 Spacer 
 D357 Shaft journal 
 D358 Bearing 
 D359 Bushing 
 D360 Disc 
 D361 Ball head bearing 
 D362 Sleeve Bearing 
 
 H701 Inlet housing 
 H711 Plug 
 H715 Guide jacket 
 H716 Screw 
 H748 Plug 
 
 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 102 of 747



ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 103 of 747



Compressor 
STC-GO (10SV-GL210) 

Handbook for 
Operation and Maintenance 02 

 

© Siemens AG Energy Sector 
Municipal & Industrial Applications (MIA) 

 
Created on 13.02.2013, LF 44

 

 
12.12 OUTER DIFFUSER SYSTEM, DRAWING NO. 933 105 404 0 
 
 
 Pos. No. Description 
 
 D201 Excenter housing 
 D202 Screw for D201 
 D205 Positioning lever 
 D206 Screw for D205 
 D207 Excenter shaft 
 D208 Mounting plate 
 D209 Screw for D208 
 D210 Limit switch 
 D211 Screw for D210 
 D212 Backstop 
 D213 Scale 
 D214 Screw for D213 
 D219 Pin bolt/fitted bolt for D224 
 D224 Linear motor 
 D229 Screw for D224/D230 
 D231 Screw  
 D240 Bearing for D201 
 D241 Gasket for D201/D207 
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12.13 INNER DIFFUSER SYSTEM, DRAWING NO. 10544 
 
 
 
 Pos. No. Description 
 
 D101 Diffuser plate 
 D108 Guide ring 
 D110 Stop for guide ring 
 D111 Screw for D110/D101 
 D113 Retaining plate for guide ring 
 D114 Screw for D113 
 D116 Diffuser vane 
 D117 Shaft for diffuser vane 
 D118 Screw for D116 
 D119 O-ring / sealing 
 D120 Bushing for D101 / D117 
 D136 Bushing for D108/D117 
 D140 Dowel for D116/D117 
 D141 Check screw for D108 
 D142 Counter-nut for D141 
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12.14 FILTER FOR OIL MIST 
 
 

FILTER FOR OIL MIST 
Tech. Doc. 930950007UK 

 
 
 FIGURE I 

 
 
The SIEMENS oil mist filter 933 006 404 0 effectively removes mist formed in the gear during operation, which 
might otherwise permeate into the surroundings via the vent in the oil reservoir (the base frame). 
 
The oil mist filter is equipped with a special microfilter cartridge, which removes the tiny oil drops contained in 
the oil mist. The special design of the filter cartridge ensures that the oil is collected in the filter before being 
led back into the oil reservoir. The filter is therefore maintenance-free during normal operating conditions. 
 
The oil filter is mounted vertically and directly on the existing oil filler stud 933 006 393 0, as shown on Figures 
II and III. The edge of the stud must be bevelled prior to mounting, and oil filler stud as well as O-ring shall be 
oiled. The filter is now ready for mounting, carefully and with small turning movements, to avoid damage to O-
ring N17M635. The oil-return pipes 933 006 405 0, 933 006 426 0 or 933 006 427 0, which come as separate 
parts with the delivery, shall end below the oil surface.  
 
After mounting of the filter unit, check the compressor unit at regular intervals. If oil leaks occur at for instance 
sealing T101 on drive shaft R101 it may be due to the pressure being too high in the oil reservoir, i.e. more 
than approx. 20 mmWC. In such special cases SIEMENS recommends inspection of the compressor and, if 
necessary, to use the special filter unit 933 006 416 0 with 4 filter elements, as shown on Figures III and IV. 
 
The method of fitting, as shown on Figure III, is used for the more recent types of base frame. For older types 
of base frame the method of fitting is shown on Figure IV. 
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12.15 AGGREGATE  DRAWING NO. 22677 
 
 Pos. No. Description 
 

A101 Serial number plate 
A103 Plate (heat) 
A105 Plate (SIEMENS) 
A107 Drive rivet 
A108 O-ring 
A110 Plate 
A202 Dowel 
A203 Screw 
A204 Screw 
A301 Coupling 
A302 Coupling guard, complete 
A315 Mounting of reflective tape on coupling 
 
A401 Drive motor 
A402 Screw 
A405 Washer 
 
E100 Control and monitoring 
E102 Screw 
E104 High oil temperature switch 
E105 Sensor pocket 
E107 Pressure switch (oil pressure stop) 
E108 Fitting 
E110 Pipe 
E111 High temperature switch (recirculation) 
E113 Pressure switch (surging) 
E121 Manometer (oil pressure) 
E122 Thermometer (oil temperature) 
E138 High temperature switch (start/stop of oil cooler fan) 
E139 Sensor pocket 
E224 Vibration sensor (Accelerometer) 
E302 Differential pressure transmitter 
E303 Temperature transmitter (air recirculation and/or To-Inlet) 
 
F100 Unit frame 
F102 Inspection cover 
F107 Vibration damper 
 
G100 Gear complete 
K100 Compressor complete 
 
S100 Oil pump arrangement 
S102 Pump motor 
S112 Stud for oil mist filter 
S113 Oil mist filter 
S114 Dip stick 
S115 Pocket tube for dip stick 
S129 Oil pump 
S146 Tank cover 
S147 Stud for tank cover 
S303 Oil filter 
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Dimension drawing 
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INSTRUMENT LIST

Bundamba , BCH09088
KA10SV-GL210
Revision: 0
Date: 2013.01.17

Alarm/Trip
STE TAG FUNC. CUSTOMER TAG DESCRIPTION FUNCTION SIGNAL RANGE UNIT SETPOINT MANUFACTURER TYPE REMARKS LAYER

Air system
E111 TSH Inlet air temperature HH Trip 24VDC 25 - 90 °C 65°C Danfoss RT101 21

E113 PSH SUC-3 Surge detector Trip 24VDC IFM IGC209 17

E137 PDI Inlet air filter differential pressure Indication 0 - 100 mmWC Cretex plast aps TL20M05A 24

E302 PDIT Differential Pressure Control 4-20mA 0 - 1 bar Siemens Sitrans P 33

E303 TT Inlet air temperature Control/Trip 4-20mA -50 - 200 °C 65°C Danfoss MBT3560 20

P134 GBL Blow-off valve limit switch - Closed Control 24VDC Bernard OA Integrated in BOV 1

P134 GBH Blow-off valve limit switch - Open Control 24VDC Bernard OA Integrated in BOV 1

P134 TSH Thermo switch in Blow-off valve Alarm 24VDC Bernard OA Integrated in BOV 1

Accessories
E151 TSH Temperature in sound enclosure - Start fan Control 24VDC 10 - 45 °C 40°C Danfoss RT103 37

Compressor
D210 GBH Diffuser (VDV) limit switch - Maximum Control 24VDC Honeywell 14CE1-Q 2

D210 GBL Diffuser (VDV) limit switch - Minimum Control 24VDC Honeywell 14CE1-Q 2

D224 GIT Diffuser (VDV) position Control 0-1000Ω 0 - 100 % Framo Unipush Integrated in VDV 2

D407 GIT Inlet Guide Vane (IGV) - Position Control 0-1000Ω 0 - 100 % Framo Unipush Integrated in IGV 3

D415 GBH Inlet Guide Vane (IGV) Limit switch - Maximum Control 24VDC Honeywell 14CE1-Q 3

D415 GBL Inlet Guide Vane (IGV) Limit switch - Minimum Control 24VDC Honeywell 14CE1-Q 3

Gear
E201 TE Gear bearing temperature - T103 Alarm/Trip PT100 0 - 200 °C Later Lenze 26

E212 TE Gear bearing temperature - T106 Alarm/Trip PT100 0 - 200 °C Later Lenze 26

E213 TE Gear bearing temperature - T208 Alarm/Trip PT100 0 - 200 °C Later Lenze 27

E214 TE Gear bearing temperature - T210 Alarm/Trip PT100 0 - 200 °C Later Lenze 27

E216 TE Gear bearing temperature - T226 Alarm/Trip PT100 0 - 200 °C Later Lenze 27

E224 VT Gear vibration Alarm/Trip 4-20mA 0 - 10 mm/s 2,8/3,5mm/s Metrix ST6917-M8 25

Main motor
E258U TSH Main motor winding temperature - U Alarm/Trip PT100 0 - 200 °C Siemens Integrated in main motor 30

E258V TSH Main motor winding temperature - V Alarm/Trip PT100 0 - 200 °C Siemens Integrated in main motor 30

E258W TSH Main motor winding temperature - W Alarm/Trip PT100 0 - 200 °C Siemens Integrated in main motor 30

Oil system
E104 TSH Oil temperature HH Trip 24VDC 25 - 90 °C 70°C Danfoss RT101 8

E107 PSLL Oil pressure at gear inlet Trip 24VDC 0,2 - 6 bar 1,0bar Danfoss RT200 13

E138 TSHL Oil temperature H - Start oil cooler Control 24VDC 25 - 90 °C 45°C Danfoss RT101 7

E150 PDI Oil filter differential pressure Indication Arlon Integrated in oil filter 39

S114 LI Oil level Indication STE 14

E121 PI Oil pressure at gear inlet Indication 0 - 10 bar Wika 213.40

E122 TI Oil temperature at gear inlet Indication 0 - 100 °C SIKA 175B
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CONSUMER LIST

Bundamba , BCH09088
KA10SV-GL210
Revision: 0
Date: 2013.01.17

STE TAG CUSTOMER TAG DESCRIPTION VOLTAGE kW CURRENT START CONTROLLED BY MANUFACTURER TYPE REMARKS LAYER

Air system
P134 Blow-off valve (BOV) 3x 400VAC 0,03 0,3 DOL LCP Bernard OA 1

Accessories
L266A Enclosure fan 1 3x 400VAC 1,16 1,95 VFC LCP Ebmpapst 41

Compressor
D224 Diffuser (VDV) 1N 230VAC 0,03 0,5 DOL LCP Framo Unipush mini 2

D407 Inlet guide vane (IGV) 1N 230VAC 0,01 0,4 DOL LCP Framo Unipush mini 3

Main motor
A401 Main motor space heater 1N 230VAC ? ? DOL LCP Siemens Integrated in main motor 18

Oil system
S317A Oil cooler 3x 400VAC 1,5 4,2 VFC LCP Oil tech LAC 4

S102 Oil pump 3x 400VAC 2,2 5,2 DOL LCP ABB 19
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MECHANICAL LIST

Bundamba , BCH09088
KA10SV-GL210
Revision: 0
Date: 2013.01.17

STE TAG CUSTOMER TAG DESCRIPTION MANUFACTURER TYPE REMARKS LAYER

Air system
P106 Blow-off valve Armatec DN125 1

P107 Blow-off valve silencer STE DN125 1

L102 Inlet air filter STE 10x13 50

L101 Inlet air silencer STE 10x13 51

P110 Check valve Cast Flow DN400 52

P101 Cone diffuser STE DN200-DN400 54

P102 Compensator Interlink DN200 61

Accessories
L200 Acoustic enclosure STE 62

Compressor
K100 KA compressor STE KA10SV

Gear
G100 GL gear box STE GL210 55

Main motor
A401 Main drive motor Siemens 1LG6318-2MB90-Z

Oil system
S129 Mechanical oil pump Richmeier R25/16FL-Z - 73 l/min 53

S113 Oil mist filter STE 64

S101 Oil pump Richmeier R35/50 - 75 l/min 19

S138 Oil flow indicator Rhodes 53

S130 Nozzle for by-pass STE 53

S116A Check valve Herose 05011

S116B Check valve Herose 05011 53

S117 Safety valve Herose 06195

S303 Oil filter Arlon GA120
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Copyright: The concepts and information contained in this document are the property of Siemens, A/S, Tur-
bomachinery Solutions (STS). Use or copying of this document in whole or in part without the written permis-
sion of STS constitutes an infringement of copyright. 
 
Disclaimer of Liability: We have checked the contents of this manual with the equipment described. Since 
deviations cannot be precluded entirely, we cannot guarantee full agreement. However, the data in this manual 
are reviewed regularly and any necessary corrections included in subsequent editions. Suggestions for im-
provements are welcomed. 
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Safety Instructions 
 
Make sure that this Operations Manual is at the disposal of everybody who is involved in 
operation, maintenance and repairs and that the contents have been understood. 
 
If the operating instructions in this Operations Manual are not observed, the result may be 
function interruptions and damages to the system as well as personal injuries, for which the 
manufacturer does not undertake any responsibility. 
 
 
 By unprofessional treatment of equipment and components there will be a risk of  
personal injury.  
 
 
The Operations Manual and the compressor handbook contain the necessary information for 
the correct use of the functions described. They are intended for qualified personnel. 
 
Qualified personnel in connection with the safety instructions in this Operations Manual is 
 

• either projecting personnel who is familiar with the safety regulations of automation 
technology, 

 
• or personnel who has been instructed in handling automation technology equipment 

as operational personnel and who knows the contents of the documentation related to 
the operation. 

 
• or service personnel who has an education qualified for the repair of such automation 

technology equipment, respectively who is entitled to put electric circuits and de-
vices/systems into operation according to the relevant safety standards. 

 
The system is solely constructed for the application described in the scope of delivery (de-
fined by the manufacturer of the equipment, application according to description). Any ap-
plication beyond this is not according to description. The manufacturer is not responsible for 
resulting damages. Only the user has the responsibility for this. 
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To the application according to description also belongs the observation of the conditions of 
operation, maintenance, and repair lain down by the manufacturer. The system must only be 
used, serviced, and repaired by persons who are familiar with this and have been instructed 
in the risk. 
 
If work can only be carried out with an open control panel at voltage, corresponding safety 
measures shall be taken. 
 
Instructions for protection against accidents as well as other generally recognized safety and 
work regulations shall be observed. 
 
At maintenance work all automatic processes, controls and functions must stand still. They 
have to be blocked and secured against unintentional restart. 
 
It is a condition for the qualified maintenance and repair that all necessary devices and tools 
are at disposal and that the condition of the tools is completely satisfactory. 
 
Maintenance work or repairs must only be carried out in voltage-free condition by qualified 
personnel. 
 
In order to be clear the instruction does not include all details for all versions of the product 
in question, and it can neither consider every imaginable way of installation, operation or 
maintenance. If you wish further information or in case problems occur that have not been 
described in enough details, necessary information can be obtained at STS. 
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1 Preface 
 
Purpose: 
This manual provides information about how to: 

• Operate the STS Compressors. 
• Handle abnormal operating conditions. 
• Change basic settings. 

 
Audience: 
This manual is designed for Operators and Maintenance personnel who have a general 
knowledge about rotating machinery and instrumentation. 
 
Scope of the Manual: 
The information contained in this manual pertains in particular the following equipment: 

• STS Compressors, KA series 
• STS Local Control Panels 
• STS Human Machine Interfaces, mono edition 
• STS Human Machine Interfaces, colour edition 
 
Note: 
Not every option or Human Machine Interface screen in this manual is relevant for each 
Local Control Panel. 

 
Text Conventions: 
The following text conventions are used throughout this manual: 

Vibration system Optional devices and conditions are presented in this italic font. 
<Off>  The names of keys and buttons are displayed in this bold font. 

 
Further Support: 
If you have any technical questions, please get in touch with your local STS representative or 
agent responsible. 
http://www.siemens.com/energy/aeration 
 
 
2 Related Documents 
Refer to the following documentation for more detailed information about selected topics: 

• Navigation Diagram LCP Operator Interface 
• Circuit Diagram Local Control Panel 
• Sequential Function Charts Local Control Panel 
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3 Definitions 
This section describes the important technical terms used in this manual. 
 
• Actuator 

Electrical driven mechanical device used to open/close valves, diffuser and IGV. 
• Alarm 

An Alarm signals that a process condition or process value is approaching a critical 
value. The compressor will remain in operation. 

• BOV 
Blow-Off Valve. A valve mounted in the compressor outlet system used to unload the 
compressor during start and stop. 

• Consumer 
Electrical device (lube oil pump, lube oil heater, ventilation fan, etc.) 

• Diffuser 
Flow and pressure control device mounted in the compressor outlet. 

• HMI 
Human Machine Interface 

• HMI Screen 
A HMI Screen is a group of logically related process data. A HMI Screen consists of e.g. 
input and output fields, text, graphics and pushbuttons (Example Figure 4-2). 

• Inlet Guide Vanes (IGV) 
Flow and pressure control device mounted in the compressor inlet. 

• Local Control Panel (LCP) 
Control panel connected to one compressor. The control panel is used to monitor the 
conditions of the compressor and start/stop the compressor according to the automatic 
sequence. 

• Master Control Panel (MCP) 
Control panel connected to a group of compressors. The control panel is used to start and 
stop the compressors according to the selected sequence and to regulate the compressor 
capacity to match the airflow demanded by the process. 

• MCC 
Motor Control Centre 

• PLC 
Programmable Logic Controller 

• PRC-4 
STS’s algorithm for minimizing power consumption. 

• Surging 
An aerodynamically unstable condition where a moderate increase in discharge pressure 
causes a significantly decrease in throughput. This instability can be extremely severe, 
with visible vibration and audible noise. 

• System Message 
System messages display states and faults of the HMI and the PLC. 

• Trip 
A Trip signals that a process condition or process value has exceeded a critical value. 
The compressor will make a quick shut down. 
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4 General Information 
This section provides basic information about the use of the compressor HMI from STS. De-
scribing among others basic screen design, screen navigation, language selection, password 
protection, and the message system. 

 
4.1 Basic Screen Design 
All the HMI screens are basically divided in three areas (Figure 4-1) the fixed area, the basic 
area, and the navigation area. 

 

 
Figure 4-1 

Fixed Area: 
The fixed area is used to provide general information about the compressor status and the 
operation mode currently selected. The fixed area (Figure 4-2) is the same for all HMI 
screens. 
 
Basic Area: 
The basic area is different for all HMI screens. Depending on the screen currently selected 
the basic area provides access to process values, settings, start/stop pushbuttons, language 
selection and links to other screens (Figure 4-2). 

 

 
Figure 4-2 
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Navigation Area: 
The navigation area holds the pushbuttons used to navigate between the HMI screens in the 
screen hierarchy. The number of pushbuttons in the navigation area depends on the position 
of the current screen in the screen hierarchy. 
The functions of the individual navigation pushbuttons are described in section 4.2. 

 
4.2 Screen Navigation 
The HMI screens are all arranged in a screen hierarchy that lay down how the individual 
screens are linked together. Each HMI screen has a unique number according to its position 
in the screen hierarchy. The screen number is shown in the lower right corner on every 
screen. The screen numbering system is shown in Figure 4-3. 

 

 
Figure 4-3 

 
The pushbuttons in the navigation area of the HMI screens are used to move/navigate around 
in the screen hierarchy. The functions of the individual navigation pushbuttons are described 
in Figure 4-4. 

 

 
Figure 4-4 

 
For details about screen navigation please refer to the appendix in section 11.1. 
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4.3 Language Selection 
The STS HMI provides the possibility to let the user switch between two HMI languages. 
The default HMI language is English. The second language is project dependent. 

 
Figure 4-5 

Switching the HMI languages is done on the “MAIN SCREEN” No. 1 (Figure 4-2) by click-
ing the “FLAG” pushbutton (Figure 4-5). The currently selected HMI language is shown in 
the text field above the pushbutton. 
 
4.4 Password Protection 
Critical functions and settings are protected by passwords to avoid activation or change by 
accident. The password level currently logged on can be seen on the “MAIN SCREEN” 
No. 1 (Figure 4-2) and on the “MAIN SCREEN” No. 2 (Figure 4-12). 
 
Password levels: 
The HMI provides hierarchically organized password levels from level 0 to 9. If a user is 
logged on with password level 3, for example, this user is authorized to execute the functions 
of password levels 0 to 3. 
 
The following password levels are used in the STS HMI: 

• Password level 0 is the default level i.e. the lowest level in the password hierarchy. A 
password does not need to be entered to execute functions on password level 0. 

• Password level 3 is used to protect functions intended only for the plant maintenance 
personnel. A password has to be entered in order to execute these functions. 

 
Logging on: 
Password log on can be done in two different ways: 

• Directly by using the “SETTINGS: PASSWORD MANAGEMENT” screen 
No. 2.1.2 (Figure 4-6). 

1. Enter the password in the “Input Password” field. 
2. Click the <Log On> pushbutton (Figure 4-7). 
3. Result: The password level is shown in the “Current Password Level” field. 

 

 
Figure 4-6 
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Figure 4-7 

 
• Indirectly by clicking a password protected pushbutton or input field. 

1. Click the pushbutton or input field. 
2. Result: The LOGIN window opens (Figure 4-8). 

 

 
Figure 4-8 

3. Click the Password field. 
4. Result: The on-screen keyboard opens (Figure 4-9). 
5. Enter the password and click the <Enter> key. 
6. Result: The on-screen keyboard closes. 
7. Click the <OK> pushbutton in the LOGIN window. 
8. The user is now logged on. 

 

 
Figure 4-9 

Logging off: 
Password log off can be done in two different ways: 

• Automatically by the HMI after 15 minutes. 
• Manually by using the “SETTINGS: PASSWORD MANAGEMENT” screen 

No. 2.1.2 (Figure 4-6). 
1. Click the <Log Off> pushbutton (Figure 4-7). 
2. Result: The password level is reset to 0. 

Page 6 / 44 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 134 of 747



 Operations Manual 17-03-2008 
 Local Control Panel Revision: 2.0 
 
 
Password table: 
The table below shows the default password for password level 3 when the HMI is shipped. 
 

Password Level User Name Password Changes Allowed 

0    
1 - - - 

2 - - - 
3 Plant STS Yes 

3    
3    

3    
 
The empty rows in the table above can be used to keep record of new passwords created or 
of changes to existing passwords. 
 
Changing passwords: 
When logged onto password level 3, changes can be made to the password levels 1 to 3 as 
described below: 

1. Navigate to screen No. 2.1.2 (Figure 4-6) 
2. Log onto password level 3 as described in the section Password Protection (Logging 

on directly). 
3. Click in the relevant field in the Password column. 
4. Result: The on-screen keyboard opens. 
5. Enter the new password and click the <Enter> key. 
6. Result: The on-screen keyboard closes and the password has been changed. 

 
Creating passwords: 
When logged onto password level 3, new passwords can be created for the password levels 1 
to 3 as described below: 

1. Navigate to screen No. 2.1.2 (Figure 4-6) 
2. Log onto password level 3 as described in the section Password Protection (Logging 

on directly). 
3. Click an empty field in the User column. 
4. Result: The on-screen keyboard opens. 
5. Enter the new user name and click the <Enter> key. 
6. Repeat step 3-5 for the Password and Level columns. 
7. Result: The on-screen keyboard closes and the password has been created. 
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4.5 Message System 
The message system is responsible for reporting events or states that can occur in the com-
pressor system or in the control system. The message system consists of the following com-
ponents: 

• The message indicator. 
• The alarm messages window. 
• The alarm page. 
• The message buffers. 

These components and the three message types that are distinguished between in the mes-
sage system are described below. 
 
Message Types: 

• Alarm messages display critical or hazardous operating and process states and re-
quire the operating personnel to react by issuing an acknowledgement. 

• Event messages display routine operating and process states. 
• System messages display states and faults of the HMI, the PLC or the communica-

tion between them. They are issued by the HMI or by the PLC and are automatically 
displayed on the HMI when they occur. 

 
Message Indicator: 
As soon as an alarm message is arriving, the alarm message window (Figure 4-11) and the 
message indicator (Figure 4-10) are displayed. The message indicator shows the number of 
active alarm messages and will remain visible as long as alarm messages still are active (i.e. 
not cleared). The message indicator can assume two states: 

• Flashing: As soon as at least one unacknowledged alarm message is queued. 
• Static: When all queued alarm messages have been acknowledged but at least one of 

them is not yet cleared. 

 
Figure 4-10 

Clicking the message indicator will: 
• Open the alarm message window if unacknowledged alarm messages still remain. 
• Open the alarm page if active alarm messages still remain. 

 
Alarm Message Window: 
The alarm message window (Figure 4-11) opens automatically whenever an alarm message 
arrives. The following information is provided in the alarm messages window: 

• No. column displays a unique alarm message number. Please inform this number 
when calling STS for service support. 

• Status column displays the current status of the alarm message: 
- A: The message is Active 
- C: The message is Cleared 
- R: The message has been Reset/acknowledged 

• PLC column displays the PLC from which the alarm message originates (always 
PLC_1). 
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The following pushbuttons are available for handling alarm messages: 

• <Help>: Displays the help text to the selected alarm message (example Figure 4-14). 
• <Edit>: Triggers message specific functions (not used). 
• <ACK>: Resets / acknowledges the selected alarm message. 

 

 
Figure 4-11 

 
The alarm message window is closed by clicking the  button in the upper right corner of 
the window. 
 
Alarm Page: 
The alarm page has the same layout and provides the same information as the alarm message 
buffer (Figure 4-13). The alarm page, however, shows only currently active alarms and will 
be empty when all alarms have cleared. 
 
Message Buffers: 
The message buffers provide access to historical alarm and event messages. All messages are 
stored in chronological order in the message buffer. The most recent message is displayed at 
the top of the message buffer. The message buffer is a “First-In-First-Out” buffer type i.e. the 
first message stored in the buffer will be the first message to be deleted when the message 
buffer is full. 
 

 
Figure 4-12 

 
Alarm and event messages are stored in separate buffers that can be accessed from HMI 
screen No. 2 (Figure 4-12). 
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Alarm Buffer: 
The following information is provided in the alarm buffer (Figure 4-13): 

• No. column displays a unique alarm message number. Please inform this number 
when calling STS for service support. 

• Time column displays the time when the status of the alarm changed. 
• Date column displays the date when the status of the alarm changed. 
• Status column displays the status of the alarm message: 

- A: The message is Active 
- C: The message is Cleared 
- R: The message has been Reset/acknowledged 

• GR column displays the reset group that the alarm message belongs to. 
• Message text. 

 
The following pushbuttons are available for handling alarm messages: 

• <Help>: Displays the help text to the selected alarm message (example Figure 4-14). 
• <Edit>: Triggers message specific functions (not used). 

 

 
Figure 4-13 

 
The alarm buffer is closed by clicking the  button in the upper right corner of the window. 
 
The help text linked to the alarm message provides useful guidelines when troubleshooting 
the compressor system. In addition the alarm help text makes a reference to the relevant 
page(s) in the Circuit Diagrams. 
 

 
Figure 4-14 

 
The help text is closed by clicking the  button in the upper right corner of the window. 
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Event Buffer: 
The following information is provided in the event buffer (Figure 4-15): 

• No. column displays a unique event message number. Please inform this number 
when calling STS for service support. 

• Time column displays the time when the status of the event changed. 
• Date column displays the date when the status of the event changed. 
• Status column displays the status of the event message: 

- A: The message is Active 
- C: The message is Cleared 

• Message text. 
 
The following pushbuttons are available for handling event messages: 

• <Help>: Displays the help text to the selected event message. 
• <Edit>: Triggers message specific functions (not used). 

 

 
Figure 4-15 

 
The event buffer is closed by clicking the  button in the upper right corner of the window. 
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5 Operation Modes 
This section explains the compressor operation modes, their selection and use. Each opera-
tion mode is described by its definition, target audience, selection and the possible user ac-
tions. 
 
5.1 Selecting Modes 
The compressor operation modes are selected from the “MODE SELECTION” screen 
No. 1.1 (Figure 5-1). The modes are selected by clicking the pushbutton for the relevant op-
eration mode. The currently selected operation mode is shown in the fixed area. 
 

 
Figure 5-1 

 
The operation modes are linked together according to Figure 5-2. The figure shows in detail 
the conditions to switch between the operation modes. 
 

 
Figure 5-2 

Example: Service Mode can only be selected from Local Mode when the compressor is out 
of operation. Service Mode can be deselected by selecting Local Mode or Off Mode. 
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5.2 Off Mode 
Definition: 
In Off Mode the compressor is permanently out of operation and can neither be started lo-
cally from the LCP nor remotely from the MCP. The Off Mode is intended for situations 
where the compressor is not needed for longer periods. 
 
Target Audience: 
Off Mode is intended for: 

• The every-day operator. 
• The plant maintenance personnel. 

 
Selection: (Figure 5-2) 
Off Mode can be selected when the compressor is in operation or out of operation from: 

• Local Mode. 
• Remote Mode. 
• Service Mode. 
• Test Modes. 

 
Possible User Actions: 
The user can perform the following tasks in Off Mode: 

• Acknowledge alarms. 
• Acknowledge trips. 

 
5.3 Local Mode 
Definition: 
In Local Mode the compressor can only be started and stopped locally from the LCP. After 
the compressor start sequence has been completed, the compressor capacity can be increased 
and decreased locally from the LCP. 
 
Target Audience: 
Local Mode is intended for: 

• The every-day operator. 
 
Selection: (Figure 5-2) 
Local Mode can be selected when the compressor is in operation or out of operation from: 

• Remote Mode. 
• Service Mode. 
• Test Modes. 
• Off Mode. 

 
Possible User Actions: 
The user can perform the following tasks in Local Mode: 

• Acknowledge alarms. 
• Acknowledge trips. 
• Select automatic/manual mode for the IGV. 
• Start/stop the compressor. 
• Open/Close the diffuser. 
• Open/Close the IGV (only by IGV manual mode). 
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5.4 Remote Mode 
Definition: 
In Remote Mode the compressor can only be started and stopped remotely by the MCP. Af-
ter the compressor start sequence has been completed, the compressor capacity will be in-
creased and decreased remotely by the MCP according to the selected set point and the ac-
tual airflow to the process. 
 
Target Audience: 
Remote Mode is intended for: 

• The every-day operator. 
 
Selection: (Figure 5-2) 
Remote Mode can be selected when the compressor is in operation or out of operation from: 

• Local Mode. 
• Off Mode. 

 
Possible User Actions: 
The user can perform the following tasks in Remote Mode: 

• Acknowledge alarms. 
• Acknowledge trips. 
• Select automatic/manual mode for the IGV. 

 
5.5 Service Mode 
Definition: 
In Service Mode the compressor can neither be started locally nor remotely. For maintenance 
purposes the auxiliary components (main lube oil pump, blow-off valve etc.) can be operated 
independently of each other. The auxiliary components can be operated from the consumer 
and actuator screens, see examples in Figure 5-3 and Figure 5-4. 
 

 
Figure 5-3 

Target Audience: 
Service Mode is intended for: 

• The plant maintenance personnel. 
• STS’s maintenance personnel. 
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Selection: (Figure 5-2) 
Service Mode can be selected only when the compressor is out of operation from: 

• Local Mode. 
 

 
Figure 5-4 

 
Possible User Actions: 
The user can perform the following tasks in Service Mode: 

• Acknowledge alarms. 
• Acknowledge trips. 
• Select automatic/manual mode for the IGV. 
• Open/close diffuser. 
• Open/close IGV (only in IGV manual mode). 
• Open/close blow-off valve. 
• Open/close isolation valves (inlet/outlet). 
• Start/stop lube oil pump(s). 
• Start/stop lube oil cooler fan(s). 
• Start/stop lube oil heater. 
• Start/stop enclosure ventilation fan(s). 
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5.6 Test Modes 
Definition: 
Test Mode is differentiated between Test Local and Test Remote. In Test Local Mode the 
compressor start/stop is initiated locally from the LCP. In Test Remote Mode the compressor 
start/stop is initiated remotely from the MCP. The Test Modes are intended for testing the 
automatic compressor start sequence without actually starting the main drive motor. The Test 
Modes are typically used during commissioning or troubleshooting. 
 
Target Audience: 
Test Modes are intended for: 

• The plant maintenance personnel. 
• STS’s maintenance personnel. 

 
Selection: (Figure 5-2) 
The password level 3 has to be logged on before the Test Modes can be selected. Please pro-
ceed as described in the section “Password Protection logging on directly” to log onto the 
password level 3. The Test Modes can be selected only when the compressor is out of opera-
tion from: 

• Local Mode. 
 
Possible User Actions: 
The user can perform the following tasks in Test Mode: 

• Acknowledge alarms. 
• Acknowledge trips. 
• Select automatic/manual mode for the IGV. 
• Start/stop the compressor (only Test Local). 
• Open/close the diffuser (only Test Local). 
• Open/close the IGV (only by IGV manual mode). 
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6 Starting the Compressor 
This section provides basic information about the compressor start conditions, the automatic 
start sequence and how to start the compressor in Local and Remote Mode. 
 
6.1 Start Conditions 
The following conditions need to be fulfilled to start the compressor: 

• No active or unacknowledged alarm messages are pending, i.e. the message indicator 
is not displayed (section 4.5). Please refer to the Troubleshooting Guide in section 
11.2 if the messages indicator is displayed. 

• The main drive motor starter (MCC) is ready. 
• The blow-off valve is fully open (Figure 6-1). 

 

 
Figure 6-1 

 
• The diffuser is fully closed i.e. in minimum position (Figure 6-2). 

 

 
Figure 6-2 
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• The IGV is fully closed i.e. in minimum position (Figure 6-3). 

 

 
Figure 6-3 

 
The status field in the fixed area will indicate “Not Ready To Start” as long as all the above 
conditions are not fulfilled. 
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6.2 Start Sequence 
The automatic compressor start sequence proceeds as described below when a local or re-
mote start has been initiated. The start sequence is described separately for compressor types 
with and without IGV. 

 
Compressor with IGV: 

1. The electric lube oil pump starts the pre-lubrication phase (duration 60 seconds). 
2. The inlet and outlet isolation valves open. 
3. The main drive motor “Run Command” is sent to the MCC when the pre-lubrication 

phase finishes and the inlet and outlet isolation valves are fully open. 
4. The main drive motor starts. 
5. The IGV opens fully when the main drive motor “Running Feedback” signal has 

been received from the MCC. 
6. The blow-off valve closes slowly when the IGV has reached its fully open position. 
7. The electric lube oil pump stops 20 seconds after the main drive motor “Running 

Feedback” signal has been received, if the lube oil pressure from the mechanical 
lube oil pump is OK. 

8. The compressor is in operation and the diffuser/IGV are released for capacity control 
when the blow-off valve is fully closed. 

 
Compressor without IGV: 

1. The electric lube oil pump starts the pre-lubrication phase (duration 60 seconds). 
2. The inlet and outlet isolation valves open. 
3. The main drive motor “Run Command” is sent to the MCC when the pre-lubrication 

phase finishes and the inlet and outlet isolation valves are fully open. 
4. The main drive motor starts. 
5. The blow-off valve closes slowly when the main drive motor “Running Feedback” 

signal has been received from the MCC. 
6. The electric lube oil pump stops 20 seconds after the main drive motor “Running 

Feedback” signal has been received, if the lube oil pressure from the mechanical 
lube oil pump is OK. 

7. The compressor is in operation and the diffuser is released for capacity control when 
the blow-off valve is fully closed. 

 
The progress in the compressor start sequence can be monitored in the status field in the 
fixed area of all HMI screens (see example in Figure 6-4). The following information is pro-
vided in the status field during the start sequence: 

• Not Ready To Start 
• Ready To Start 
• Pre-Lubrication 
• Starting 
• IGV Opening 
• BOV Closing 
• Operation 
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6.3 Local Start 
Starting the compressor in Local Mode is done from the “OPERATION: COMPRESSOR” 
screen No. 1.2 (Figure 6-4). 
 

 
Figure 6-4 

 
Operator procedure: 

1. Select Local Mode as described in section 5.1. 
2. Check that the status field in the fixed area reads “Ready To Start”. If not then please 

refer to section 6.1 before proceeding to step 3. 
3. Push the “Start Compressor” pushbutton in screen No. 1.2 (Figure 6-4). 
4. Observe the remaining “Pre-Lubrication” field to see when the main drive motor will 

start. 
5. Monitor the compressor start sequence in the status field in the fixed area. 

1. Ready To Start 
2. Pre-Lubrication 
3. Starting 
4. IGV Opening 
5. BOV Closing 
6. Operation 

 
When the status field reads “Operation”, the compressor is ready for capacity control. The 
compressor capacity is controlled by means of the pushbuttons “Increase Capacity” and “De-
crease Capacity”. 
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6.4 Remote Start 
Starting the compressor in Remote Mode is done by the MCP and can be monitored from the 
“OPERATION: COMPRESSOR” screen No. 1.2 (Figure 6-5). 
 

 
Figure 6-5 

 
Operator procedure: 

1. Select Remote Mode as described in section 5.1. 
2. Check that the status field in the fixed area reads “Ready To Start”. If not then please 

refer to section 6.1 before proceeding to step 3. 
3. The MCP will start the compressor when necessary. 
4. Observe the remaining “Pre-Lubrication” field to see when the main drive motor will 

start. 
5. Monitor the compressor start sequence in the status field in the fixed area. 

1. Ready To Start 
2. Pre-Lubrication 
3. Starting 
4. IGV Opening 
5. BOV Closing 
6. Operation 

 
When the status field reads “Operation”, the compressor is ready for capacity control. The 
compressor capacity is controlled by the MCP. 
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7 Stopping the Compressor 
This section provides basic information about the normal compressor stop sequence and how 
to stop the compressor in Local and Remote Mode. 
 
7.1 Normal Stop Sequence 
The normal compressor stop sequence proceeds as described below when a local or remote 
stop has been initiated. 

 
1. The diffuser closes. 
2. The blow-off valve opens when the diffuser has reached its fully closed position. 
3. The main drive motor “Run Command” to the MCC is reset and the IGV closes when 

the blow-off valve has reached its fully open position. 
4. The electric lube oil pump starts the after-lubrication phase (duration 5 minutes) 

when the main drive motor “Running Feedback” signal has been reset by the MCC. 
5. The inlet and outlet isolation valves close during the after-lubrication phase. 

 
The progress in the compressor stop sequence can be monitored in the status field in the 
fixed area of all HMI screens (see example in Figure 7-1). The following information is pro-
vided in the status field during the stop sequence: 

• Operation 
• Stop: Diffuser Closing 
• Stop: BOV Opening 
• Stop: IGV Closing 
• Ready To Start 

 

Page 22 / 44 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 150 of 747



 Operations Manual 17-03-2008 
 Local Control Panel Revision: 2.0 
 
 
7.2 Local Stop 
Stopping the compressor in Local Mode is done from the “OPERATION: COMPRESSOR” 
screen No. 1.2 (Figure 7-1). 
 

 
Figure 7-1 

 
Operator procedure: 

1. Push the “Stop Compressor” pushbutton in screen No. 1.2 (Figure 7-1). 
2. Observe the remaining “After-Lubrication” field to see when the electric lube oil 

pump will stop. 
3. Monitor the compressor stop sequence in the status field in the fixed area. 

1. Operation 
2. Stop: Diffuser Closing 
3. Stop: BOV Opening 
4. Stop: IGV Closing 
5. Ready To Start 

 
When the status field reads “Ready To Start”, the compressor is stopped and ready for 
another start. 
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7.3 Remote Stop 
Stopping the compressor in Remote Mode is done by the MCP and can be monitored from 
the “OPERATION: COMPRESSOR” screen No. 1.2 (Figure 7-2). 
 

 
Figure 7-2 

 
Operator procedure: 

1. The MCP will stop the compressor when necessary. 
2. Observe the remaining “After-Lubrication” field to see when the electric lube oil 

pump will stop. 
3. Monitor the compressor stop sequence in the status field in the fixed area. 

1. Operation 
2. Stop: Diffuser Closing 
3. Stop: BOV Opening 
4. Stop: IGV Closing 
5. Ready To Start 

 
When the status field reads “Ready To Start”, the compressor is stopped and ready for 
another start. 
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8 Controlling the Compressor Capacity 
This section describes how to control the compressor capacity in Local and Remote Mode. 
The section is closed with a description on how to use the power minimizing function. 
 
8.1 Local Capacity Control 
In Local Mode the capacity control can be done from the “OPERATION” screen No. 1.2 
(Figure 6-4) or from the “DIFFUSER” screen No. 1.5.2.2 (Figure 8-1) and by compressors 
without diffuser also from the “INLET GUIDE VANES” screen No. 1.5.2.1. The compressor 
capacity control is enabled when the status field in the fixed area reads “Operation”. 
 

 
Figure 8-1 

Operator procedure: 
• Push the “Decrease Capacity” pushbutton to decrease the compressor capacity. 
• Push the “Increase Capacity” pushbutton to increase the compressor capacity. 

 
The capacity control can be monitored by means of the current diffuser position in the “Posi-
tion” field (0-100%) and the status in the “DIFFUSER Status” field: 
1. Opening 
2. Open 
3. Closing 
4. Closed 
5. Midway 

 
8.2 Remote Capacity Control 
In Remote Mode the capacity control is done by increase/decrease signals from the MCP. 
The remote capacity control can be monitored from the “DIFFUSER” screen No. 1.5.2.2 
(Figure 8-1) or from the “INLET GUIDE VANES” screen No. 1.5.2.1 by compressors with-
out diffuser. The compressor capacity control is enabled when the status field in the fixed 
area reads “Operation”. 
 
The capacity control can be monitored by means of the current diffuser position in the “Posi-
tion” field (0-100%) and the status in the “DIFFUSER Status” field: 
1. Opening 
2. Open 
3. Closing 
4. Closed 
5. Midway 

Page 25 / 44 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 153 of 747



 Operations Manual 17-03-2008 
 Local Control Panel Revision: 2.0 
 
 
8.3 Minimizing the Power Consumption 
The STS function to minimize the compressor power consumption can be turned On or Off 
from the “INLET GUIDE VANES” screen No. 1.5.2.1 (Figure 8-2 and Figure 8-3). The 
power minimization function is turned: 

• On by selecting “AUTO” mode for the IGV. 
• Off by selecting “MAN” mode for the IGV. 

 
Inlet Guide Vanes “AUTO” mode (Figure 8-2): 
The inlet guide vanes are released for automatic control when the blow-off valve has reached 
its fully closed position. In “AUTO” mode the inlet guide vanes are continuously positioned 
according to the current operation conditions (i.e. inlet air temperature, differential pressure 
and diffuser position) in order to obtain the lowest possible power consumption. The current 
inlet guide vanes position can be read in the “Position” field (0-100%) and the status in the 
“INLET GUIDE VANES Status” field. 
 

 
Figure 8-2 

 
Inlet Guide Vanes “MAN” mode (Figure 8-3): 
The inlet guide vanes remain fully open (in maximum) when the automatic start sequence 
has ended. By means of the “Open” and “Close” pushbuttons the inlet guide vanes can be 
positioned manually. This method can however not be recommended due to the risk of surg-
ing if the inlet guide vanes are closed too much. Please operate the inlet guide vanes with 
great caution and only according to instructions from STS. 
 

 
Figure 8-3 

Page 26 / 44 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 154 of 747



 Operations Manual 17-03-2008 
 Local Control Panel Revision: 2.0 
 
 
9 Abnormal Operating Conditions 
This section explains how the compressor will react to abnormal operating conditions. The 
description covers the compressor soft and hard stop sequences plus the HMI / PLC system 
messages. 
 
9.1 Soft Stop Sequence 
The soft stop sequence is initiated when an abnormal operating condition occurs that de-
mands a quick stop of the compressor. The soft stop sequence proceeds as described below. 

1. An abnormal operating condition occurs. 
2. The blow-off valve opens and the diffuser closes. 
3. The main drive motor “Run Command” to the MCC is reset when the blow-off valve 

has reached its fully open position or at the latest 8 seconds after the abnormal oper-
ating condition occurred. 

4. The IGV closes when the blow-off valve has reached its fully open position. 
5. The electric lube oil pump starts the after-lubrication phase (duration 5 minutes) 

when the main drive motor “Running Feedback” signal has been reset by the MCC. 
6. The inlet and outlet isolation valves close during the after-lubrication phase. 

 
The progress in the soft stop sequence can be monitored in the status field in the fixed area of 
all HMI screens (see example in Figure 7-1). 
Refer to the Troubleshooting Guide in section 11.2 to determine the cause of the soft stop. 
 
9.2 Hard Stop Sequence 
The hard stop sequence is initiated when a critical operating condition occurs that demands 
an instant stop of the compressor. The hard stop sequence proceeds as described below. 

1. A critical operating condition occurs. 
2. The main drive motor “Run Command” to the MCC is instantly reset. 
3. The electric lube oil pump starts the after-lubrication phase (duration 5 minutes) 

when the main drive motor “Running Feedback” signal has been reset by the MCC. 
4. The blow-off valve opens, the diffuser closes and the IGV closes. 
5. The inlet and outlet isolation valves close during the after-lubrication phase. 

 
The progress in the hard stop sequence can be monitored in the status field in the fixed area 
of all HMI screens (see example in Figure 7-1). 
Refer to the Troubleshooting Guide in section 11.2 to determine the cause of the hard stop. 
 
Emergency Stop and Power Failure are two special conditions initiating the following 
Hard Stop Sequence: 

1. The emergency stop pushbutton is activated or a power failure occurs. 
2. The main drive motor “Run Command” to the MCC is instantly reset. 
3. All auxiliaries i.e. the electric lube oil pump, the blow-off valve, the diffuser, the 

IGV, the inlet and outlet isolation valves are stopped and remain in their current posi-
tion. 

 
When the emergency stop pushbutton has been reset or the power supply has been restored, 
the LCP will automatically re-establish the start conditions (section 6.1). 
 
Note: The emergency stop pushbutton is only to be used by risk of personal injury or  
property damage. 
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9.3 Alarms/Trips 
Two categories of alarm messages are defined in the compressor message system. The two 
categories are described below: 
 
Alarms are operating and process states that require the operating personnel to react by issu-
ing an acknowledgement but not require the compressor to be stopped. Examples of alarms 
that will not stop the compressor are listed in the table below. 
 

Number Alarm Message Text 

145 Lube Oil Pressure L 

147 Lube Oil Temperature H 

148 Lube Oil Filter Differential Pressure H 

153 Lube Oil Level L 

161 Gearbox Vibration Level H 

201 Inlet Air Filter Differential Pressure H 

233-236 Main Drive Motor Winding Temperature H 

265 Inlet Guide Vane system Circuit Breaker Tripped 

273 Diffuser system Circuit Breaker Tripped 

435 Inlet Temperature Transmitter Wire-break 

443 Differential Pressure Transmitter Compressor Wire-break 
 
Refer to the Troubleshooting Guide in section 11.2 or click the <Help> pushbutton in the 
alarm buffer window to determine a possible cause of the alarm. 
 
Trips are critical or hazardous operating and process states that require the compressor to be 
stopped and the operating personnel to react by issuing an acknowledgement. Examples of 
trips that will stop the compressor are listed in the table below. 
 

Number Trip Message Text Stop Sequence 

1 Emergency Stop Activated Hard 

17 Lube Oil Pressure LL Hard 

19 Lube Oil Temperature HH Soft 

25 Lube Oil Level LL Soft 

33 Gearbox Vibration Level HH Hard 

65 Compressor Surging HH Soft 

66 Compressor Recirculation HH Soft 

105-108 Main Drive Motor Winding Temperature HH Soft 
 
Refer to the Troubleshooting Guide in section 11.2 or click the <Help> pushbutton in the 
alarm buffer window to determine a possible cause of the trip. 
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9.4 System Messages 
This section contains a selection of the most important system messages that can be shown 
on the HMI. System messages provide information about the HMI and the PLC operating 
modes. System messages can range from information to serious errors. The table below indi-
cates when the messages occur and how they, or their cause, can be cleared. 
 
Note: 
Not every message in the table is relevant for each LCP. 
 

Number Effect/Cause Remedy 

4003 Stop caused by the PLC mode switch 
being switched to STOP position. 

Switch the PLC mode switch to RUN 
position. 

110000 The operating mode status has been 
changed. The operating mode is now 
off-line. 

 

110001 The operating mode status has been 
changed. The operating mode is now 
on-line. 

 

140000 On-line connection to the PLC has been 
successfully established. 

 

140001 On-line connection to the PLC has been 
disconnected. 

 

140003 No tag updating or writing is executed. Check the cable connection between the 
HMI and the PLC. 
Check that the PLC is switched On and 
in RUN mode. 
Restart the system 
(Power Off → Power On) 

140010 No communication peer could be found 
because the PLC is switched Off. 

Switch the PLC On. 

140011 No tag updating or writing is executed 
because the communication is inter-
rupted. 

Check the cable connection between the 
HMI and the PLC. 
Check that the PLC is switched On and 
in RUN mode. 

230002 Entry rejected. The current password 
level is inadequate or the password dia-
log box was closed with <Cancel>. 

Activate an adequate password level by 
logging on as described in section 4.4. 

230005 Range exceeded. The value entered is 
outside the valid range. 

Enter a value within the range specified. 

 
If serious system messages are shown that are not in the table above, then please get in touch 
with your local STS representative or agent responsible. 
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10 Settings 
This section provides information about how basic parameters for the operation of the com-
pressor are set or changed through the HMI. The section describes amongst others how to 
calibrate the diffuser and IGV, how to set the blow-off valve closing time and how to set the 
main drive motor current limiting. Unless described otherwise changing the settings in this 
section requires that password level 3 is logged on. 
 
10.1 Calibrating the diffuser and the inlet guide vanes 
The diffuser and IGV position feedback is calibrated from 0% to 100% between the fully 
closed position (minimum) and the fully open position (maximum). The following procedure 
has to be followed if the diffuser or IGV limit switches have been adjusted: 

1. Stop the compressor if it is in operation. 
2. Select Service Mode as described in section 5.1. 
3. Navigate to the “CALIBRATION: DIFFUSER” screen No. 1.5.2.2.1 (Figure 10-1) or 

the “CALIBRATION: INLET GUIDE VANES” screen No. 1.5.2.1.1. 
4. Initiate the automatic calibration sequence by clicking the “Start Calibration” 

pushbutton. 
 

 
Figure 10-1 

 
The calibration sequence can be monitored by means of the “Status:” field. 

1. Opening 
2. Open  (the current position is stored as 100%) 
3. Closing 
4. Closed  (the current position is stored as 0%) 

 
The automatic calibration sequence can be interrupted at any point by clicking the “Cancel 
Calibration” pushbutton. 
 
The navigation pushbuttons in the navigation area are disabled as long as the calibration se-
quence is running, that is the calibration screen can only be deselected when the calibration 
sequence has ended. 
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10.2 Setting the blow-off valve closing time 
Setting the blow-off valve closing time is done on the “SETTINGS: BLOW-OFF VALVE” 
screen No. 1.5.3.1.1 (Figure 10-2). The closing time of the blow-off valve determines at 
which rate the compressor discharge pressure is increased when the compressor is started. 
 

 
Figure 10-2 

 
The closing time of the blow-off valve is set by means of two parameters (Figure 10-3): 

• On Pulse Closing [ms] 
• Off Pulse Closing [ms] 

 

 
Figure 10-3 

 
Recommended settings: 

• On Pulse Closing < Off Pulse Closing 
• Blow-off valve closing time: 60 – 120 sec. 

 
After setting the two parameters, switch to Service Mode as described in section 5.1 and test 
the actual blow-off valve closing time on the “BLOW-OFF VALVE” screen No. 1.5.3.1 
(Figure 5-4). 
 
Note: 
By setting a too short closing time, i.e. closing the blow-off valve too fast, there is a risk of 
surging the compressor during start-up. 
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10.3 Setting the main drive motor current limiting 
The main drive motor current limiting function is provided to avoid overloading of the main 
drive motor. The function limits the main drive motor current by blocking the signal to in-
crease the compressor capacity. The parameters associated with the main drive motor current 
limiting function can be set on the “SETTINGS: CURRENT (I)” screen No. 1.5.5.1 (Figure 
10-4). 

 
Figure 10-4 

 
Function: (Figure 10-4) 

• The “Increase Capacity” signal is blocked as long as the main drive motor current ex-
ceeds the nominal current of the drive motor. 

• The compressor capacity is decreased when the main drive motor current is exceeded 
by the “Permitted Overload” percentage. 

 
Recommended settings: 

• Maximum Scaling is the maximum current of the current transformer in the MCC. 
• Nominal Current is the In specified on the drive motor rating plate. 
• Hysteresis Overload ≤ Permitted Overload 
• Permitted Overload = 5% 
• Hysteresis Nominal Current = 2% 
• Hysteresis Overload = 5% 
• Response Time = 2 sec. (the time the limits have to be exceeded before action). 
All the %-values above are with reference to the Nominal Current. 
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10.4 Setting instrument scalings 
The range for analog instruments is set by means of the parameters Minimum Scaling and 
Maximum Scaling. Instrument scalings are grouped according to the physical location of the 
instrument: 

• Inlet Air System 
• Compressor (example in Figure 10-5) 
• Outlet Air System 
• Lube Oil System 
• Main Drive Motor 
• Gearbox 

 

 
Figure 10-5 

 
Note: 
Changing the parameters Minimum Scaling or Maximum Scaling also requires the instru-
ment range to be changed / recalibrated. 
Do not change these settings without contacting your local STS representative or agent re-
sponsible. 
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10.5 Setting alarm set points 
The alarm and trip set points are set through standardized HMI screens. An example for the 
lube oil temperature is shown in Figure 10-6. 
 
The following parameters can be set for alarms and trips: 

• Alarm Setpoint 
• Alarm Hysteresis 

- High Alarm: Hysteresis below the set point 
- Low Alarm: Hysteresis over the set point 

• Alarm Delay 
 

• Trip Setpoint 
• Trip Hysteresis 

- High Trip: Hysteresis below the set point 
- Low Trip: Hysteresis over the set point 

• Trip Delay 
 
Note: 
Setting trip parameters require that password level 6 is logged on. 
 

 
Figure 10-6 

 
Changes to the alarm/trip parameters must be saved by clicking the “Save Settings” pushbut-
ton. 
 
Note: 
Changing the trip parameters may result in damages to the compressor as well as personal 
injuries. Do not change these settings without contacting your local STS representative or 
agent responsible. 
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10.6 Save and restore settings 
The changes made to settings as described in the previous sections are all automatically 
stored in a non-volatile memory. This means that the settings will be available even after a 
power failure. However the changes made to settings will not be available after a total sys-
tem reset (i.e. the default settings will be re-loaded) unless the settings were saved as de-
scribed below. 
 

 
Figure 10-7 

 
The save and restore functions are depicted in Figure 10-7. 
 

 
Figure 10-8 

Save settings 
To save the current settings as the new default settings please follow the procedure described 
below: 
 

1. Log on with password level 3 (Figure 4-6) 
2. Select the “SAVE / RESTORE SETTINGS” screen No. 2.1.1.1 (Figure 10-8) 
3. Push the “Save” pushbutton. 
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The current settings will now be saved as the new default settings. A running save procedure 
is indicated as shown in Figure 10-9. 
 

 
Figure 10-9 

 
Restore settings 
To restore the default settings as the current settings please follow the procedure described 
below: 
 

1. Log on with password level 3 (Figure 4-6) 
2. Select the “SAVE / RESTORE SETTINGS” screen No. 2.1.1.1 (Figure 10-8) 
3. Push the “Restore” pushbutton. 

 
The default settings will now be restored as the current settings. A running restore procedure 
is indicated as shown in Figure 10-10. 
 

 
Figure 10-10 

Note: 
Saving and restoring settings require that password level 3 is logged on. 
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11 Appendix 
This appendix will provide the operator with detailed information about the screen naviga-
tion, compressor troubleshooting, and the HMI colour conventions. 
 
11.1 Basic Screen Navigation Diagram 
This section will provide the user with an overview of the basic HMI screens available and 
their position in the screen hierarchy. 
 
Legend: 

 
 
Basic Screen Navigation Part 1: 
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Basic Screen Navigation Part 2: 
 

 
 

Note: 
If more information about the screen hierarchy is needed then please refer to the detailed 
document “Navigation Diagram LCP Operator Interface”. 
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11.2 Troubleshooting Guide 
This section provides basic information about how to remedy abnormal conditions. Not 
every message in the tables below is relevant for each LCP. 
 
Note: 
If the message of interest cannot be found in the table below, please use the <Help> 
pushbutton in the alarm buffer window to gain more information about possible remedies. 
 

Number Message Text Remedy 

1 Emergency Stop Activated Re-establish safe conditions and deacti-
vate the emergency stop button. 
Reset the emergency stop on the start 
screen and acknowledge the alarm mes-
sage in the alarm message window. 

17 Lube Oil Pressure LL Do not restart the compressor before a 
thorough check of the lubrication sys-
tem: Electrical/mechanical lube oil 
pump, gear bearings, pressostates etc. 
Perform a start in Test Local Mode to 
check the lubrication system. 

19 Lube Oil Temperature HH Water Cooling: Check water pressure, 
water flow, water inlet temperature and 
the function of the thermostatic control 
valve. Clean the water cooler if neces-
sary. 
Air Cooling: Check cooling air tempera-
ture, airflow, the function of the ventila-
tor, the function of the thermostat and 
the set point to start the cooling fan. 
Clean the air/oil cooler if necessary. 

25 Lube Oil Level LL Perform a visual check of the lube oil 
level. Check the function of the sensor. 
If necessary refill the lube oil reservoir 
to the normal indication on the dipstick. 
NOTE! Check the lube oil system, 
coolers, and pumps for leaks. 

33 Gearbox Vibration Level HH NOTE! Do not restart before a check of 
the gear bearings/gaps, impeller and 
coupling. Check the vibration system/set 
point. 

34 Motor Vibration Level HH NOTE! Do not restart before a check of 
the motor bearings (lubrication?) and 
coupling. Check the vibration system/set 
point. Lubricate bearings if necessary. 
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Number Message Text Remedy 

65 Compressor Surging HH High counter pressure! Check regulation 
valve(s) in outlet air system and inlet 
side (air filter/silencer). Check diffuser 
adjustment. See compressor type plate 
for maximum performance (pressure / 
temperature). 

66 Compressor Recirculation HH Inlet air temperature high! Check condi-
tions at inlet air system and outlet air 
system compared with the compressor 
performance. Check for blow-off air in 
the inlet air system. 

81 
82 
83 
84 
85 

Gearbox Bearing Temperature HH NOTE! Do not restart before a visual 
check of the relevant bearing. Check 
also the temperature sensor system and 
the set points. 

97 Main Drive Motor Excessive Number of 
Starts. Please Wait. 

The maximum allowed number of starts 
within one hour has been exceeded. 
Please Wait. 
The compressor will automatically re-
vert to its ready condition when the nec-
essary time has expired. 

98 Main Drive Motor Excessive Start Time The allowed main motor starting time 
has been exceeded. Check the state of 
the MCC (voltage, ampere and fuses). 

99 Main Drive Motor Running Feedback 
Lost During Operation 

NOTE! Do not restart the compressor 
before a check of the MCC switchgear 
and the feedback contactor/wiring to the 
Local Control Panel has been carried 
out. 

100 Main Drive Motor Starter Not Ready Check the state of the MCC switchgear 
(on/off/ready?). 
Check the MCC control voltage supply. 

101 Main Drive Motor Starter Failure Check the state of the MCC switchgear 
(overload, fuses, power supply and volt-
age level). 

105 
106 
107 
108 

Main Drive Motor Winding Tempera-
ture HH 

Check motor cooling conditions (cool-
ing air or water flow) and the motor 
power consumption (overloading?). 
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Number Message Text Remedy 

113 
114 
115 

Main Drive Motor Bearing Temperature 
HH 

NOTE! Do not restart the compressor 
before a check of the bearings. Check 
the bearings for adequate lubrication? 
Check also the temperature sensor sys-
tem and the set points. 

148 Lube Oil Filter Differential Pressure H The lube oil filter is clogged. Replace 
the filter bag inserts or clean them if 
possible. 

201 Inlet Air Filter Differential Pressure H The inlet air filter is clogged. Replace 
the filter bag inserts or clean them if 
possible. 

261 Inlet Isolation Valve Excessive Opening 
Time 

Check the mechanical state of the actua-
tor and the valve. See also O&M man-
ual. 

265 Inlet Guide Vane system Circuit Breaker 
Tripped 

Check the circuit breaker function and 
the set point. Check mechanical mobility 
of IGV system and the power (ampere) 
consumption. 

273 Diffuser system Circuit Breaker Tripped Check the circuit breaker function and 
the set point. Check mechanical mobility 
of diffuser system and the power (am-
pere) consumption. 

284 Blow-off Valve Excessive Closing Time Check the mechanical state of the blow-
off valve and the actuator. See also 
O&M manual. 

285 Blow-off Valve Excessive Opening 
Time 

Check the mechanical state of the blow-
off valve and the actuator. See also 
O&M manual. 

293 Outlet Isolation Valve Excessive Open-
ing Time 

Check the mechanical state of the actua-
tor and the valve. See also O&M man-
ual. 
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Number Message Text Remedy 

435 Inlet Temperature Transmitter Wire-
break 

Measure Transmitter Output. Check 
wire connections. 

443 Differential Pressure Transmitter Com-
pressor Wire-break 

Measure Transmitter Output. Check 
wire connections. 

451 Enclosure Temperature Transmitter 
Wire-break 

Measure Transmitter Output. Check 
wire connections. 

483 Lube Oil Temperature Transmitter 
Wire-break 

Measure Transmitter Output. Check 
wire connections. 

499 Main Motor Current Wire-break Measure Current Transformer / Trans-
mitter Output in the MCC. 
Check wire connections. 

507 
515 
523 

Main Motor Winding Temperature 
(U/V/W) Wire-break 

Check Sensor Output. Check wire con-
nections. 
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11.3 Colour Conventions 
This section provides information about the colours used in the HMI screens. The colours 
and the operation states/conditions they describe are listed in the tables below. 
 
11.3.1 Mono Version 
The table below lists the colours used and the operation states/conditions they describe. 
 
 

Colour State Description Example 

 White Off 
Fully Closed Position 

1. Lube oil pump stopped 
2. Diffuser closed (minimum) 

 Grey On 
Midway Position 

1. Lube oil pump running 
2. Diffuser between open and 

closed position 
 Black Fully Open Position 1. Diffuser open (maximum) 

 

 

Black 
Flashing

Abnormal Condition 1. Transmitter out of range 
2. Motor circuit breaker tripped 

 
 
Note: 
Please use the <?> pushbutton in the navigation area of the screen to see the relevant help 
text. 
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11.3.2 Colour Version 
The table below lists the colours used and the operation states/conditions they describe. 
 
 

Colour State Description Example 

 White Off 
Fully Closed Position 

1. Lube oil pump stopped 
2. Diffuser closed (minimum) 

 Grey Available 1. Lube oil pump available 

 Black Reset 1. Reset pushbutton 

 

 

Red 
Flashing 

Abnormal Condition 1. Transmitter out of range 
2. Motor circuit breaker tripped 

 Green On 
Fully Open Position 

 

1. Lube oil pump running 
2. Diffuser open (maximum) 

 Blue Midway Position 1. Diffuser between open and 
closed position 

 Yellow Unavailable 1. Motor circuit breaker tripped 

 
 
Note: 
Please use the <?> pushbutton in the navigation area of the screen to see the relevant help 
text. 
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Drehstrommotoren 1LG4 1LG6 
Three-Phase Motors 
Moteurs triphasés 1LP4 1LP6 
Motores trifásicos 1PP4 1PP6 
Motori trifasi 
Trefasmotorer 
Třífázové motory 
Трехфазные двигатели 
Driefase motoren 
Betriebsanleitung / Instructions Bestell-Nr./Order No.: 35037000000057 
Ausgabe / Edition N14-0903 DEUTSCH/ENGLISH/FRANCAIS/ESPANNOL/ITALIANO/SVENSKA/ČESKY/ПО РУССКИ/NEDERLANDS 

 BG 180M ... 315L 
Baugrößen (BG) 
Frame sizes (BG) 
Désignation de carcasse (BG) 
Tamaňos constuctivos (BG) 
Grandezze (BG) 
Storlekar (BG) 
Konstrukční velikosti (BG) 
Конструктивные размеры (BG) 
Huisgrootte (BG) 
 
 

Bauformen / Types of construction / Formes de construction / Formas constructivas / Forme costruttive / Monteringssätt / Konstrukční tvary / 
Конструктивные формы / Bouwvormen 

 

IM B 35
IM B 34

oder
or
ou
o
oppure
eller
nebo

IM V 5 IM V 6

IM B 3

IM B 6 IM B 7 IM B 8

IM B 5 IM V 1 IM V 3

oder
or
ou
o
oppure
eller
nebo

Fig. 1  
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General note 
The data and recommendations 
specified in all the instructions 

supplied, and in all other related instructions, must always 
be observed in order to avoid hazardous situations and 
the risk of possible injury or damage. 
These instructions are augmented by supplementary 
instructions (yellow), which contain additional information 
on the safety measures for electrical machines and 
devices. The latter instructions thus augment all submitted 
instructions and all other related instructions. 
Furthermore, the pertinent national, local and plant-
specific regulations and requirements should be kept 
in mind! 
Special designs and other versions may vary in 
technical details! If in doubt, be sure to contact the 
manufacturer, quoting the type designation and serial 
number, or have maintenance work done by one of 
SIEMENS Service Centres. 

NOTE: Fig. 2 ... (Spare Parts) see Annex page 35-36 

1 Description 
1.1 Application 
The motors are suitable for operation in dusty and damp 
environments. The insulation is tropicalized. If they are 
properly stored or installed outdoors, special weatherproofing 
measures are not usually required. 
Measuring-surface sound-pressure level at 50 Hz  
(DIN EN 21 680 Part 1) 
1LG4, 1LG6 approx. 51 to 76 dB(A) 

1.2 Construction and mode of operation 
The 1LG4 and 1LG6 motors are standardly self-ventilated with 
own fans. In addition to that the 1LG motors are optionally 
either without an own fan (such as fan motors with cooling by 
means of a separate fan arranged on the shaft end) or with 
external coolling (option G17). The 1PP4 and 1PP6 motors 
are equipped with own cooling without any fan.  
The feet on foot-mounted motors are cast integrally with the 
motor casing or they can be optionally bolted onto the casing 
(option K11 / see fig. 2).  
Rearranging the feet (e.g. for changing the position of the 
terminal box) is possible for options K09, K10 and K11. The 
bores and surfaces, necessary for this purpose, are already 
machined in a corresponding way.  
Where motors with brake are concerned (e.g. option G26), 
take into consideration also the brake operating instructions! 
These instructions are valid in addition to the operating 
instructions of the given motor type. They are not valid for 
motors of EEx e series. 

2 Operation 
Before starting any work on the 
machine, be sure to isolate it from 
the power supply. 

2.1 Transport, storage 
The motors should always be lifted at both lifting eyes during 
transport. 

For lifting machine sets (such as built-on gearboxes, fan 
units), always use the lifting eyes or 
lifting pegs provided! Machine sets 
may not be lifted by suspending the 

individual machines! Check the lifting capacity of the 
hoist! 

 WARNING
 WARNING

If, after delivery, the motors are stored for more than 3 years 
under favourable conditions (kept in a dry place free from dust 
and vibration) prior to commissioning, the bearings should be 
regreased respectively exchanged.  
Under unfavourable conditions, this period is considerably 
shorter.  
If necessary, the insulation resistance of the winding should 
be checked, see Section 2.5. 

2.2 Installation 
After installation, screwed-in lifting eyes should either be 
removed or tightened down.  
In the case of motors with shaft end facing upwards or 
downwards, measures must be taken to ensure that no water 
can penetrate into the upper bearing. 
In the case of terminal boards with 6 terminals, the top part 
of the terminal box can be turned through 4 x 90 degrees. For 
terminal boards with 9 terminals, it can be turned through 180 
degrees. 
Quiet running 
Stable foundations or mounting conditions, exact alignment of 
the motors and a well-balanced transmission element are 
essential for quiet vibration-free running. Before starting an 
assembly, the contact surfaces for engine assembly should be 
cleaned and checked for flatness. To avoid stress in the 
engine feet, the total flatness of the contact surfaces of the 
base should not exceed 0.2 mm. The contact surfaces to be 
welded should be smoothed by grinding to reach the flatness 
required. If sheets are used for padding to set an elevation 
and avoid stress in the engine, they should be made from 
rolled stock of an appropriate size. It may also be necessary 
to balance the rotor with transfer element.  

2.3 Balancing, transmission elements 
A suitable device should always be used for fitting and 
removing the transmission elements (coupling halves, pulleys, 
pinions) (Fig. 7). 
As standard, the rotors are dynamically balanced with the 
half featherkey inserted.  
The type of balance is marked on the drive end of the shaft 
(shaft end face): 
 (H = balanced with half featherkey) 
 (F = balanced with whole featherkey) 
When fitting the transmission element, keep the type of 
balance in mind! 
Balance with half featherkey 
Poor running characteristics can arise in the case of 
transmission elements having a length ratio of hub length l to 
length of shaft end lM < 0.8 and running at speeds of > 1500 
rev/min (see Fig. 8). If necessary, re-balancing should be 
carried out, e.g. the part of the featherkey Tp that protrudes 
from the transmission element and above the shaft surface 

should be cut back.  
 WARNING

The usual measures should be taken 
to guard transmission elements from 

touch. If a motor is started up without transmission 
element attached, the featherkey should be secured to 
prevent it being thrown out.  

 WARNING

 

Edition    N14-0903   Bestell-Nr. / Order No. 35037000000057 
© Siemens AG 2000   All Rights Reserved DEUTSCH/ENGLISH/FRANCAIS/ESPANNOL/ITALIANO/SVENSKA/ČESKY/ПО РУССКИ/NEDERLANDS 
Siemens AG 
 5 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 286 of 747



DEUTSCH / ENGLISH / FRANÇAIS / ESPAŇOL / ITALIANO / SVENSKA / ČESKY / ПО РУССКИ / NEDERLANDS 
 

2.4 Electrical connection 
Check to see that system voltage and frequency agree with 
the data given on the rating plate. Voltage or frequency 
deviations of ±5% (for 1ME6, frequency deviations of ±3%) 
from the rated values are permitted without the necessity of 
derating the output. Connection and arrangement of the 
terminal links must agree with the diagram provided in the 
terminal box. Connect the earthing conductor to the terminal 

with the marking . 
Wherever terminal clips are used (for example, to DIN 
46282), arrange the conductors so the clips are virtually 
level, i.e. not tilted when tightened. This method of 
connection means that the ends of single conductors 
must be bent in the shape of a U or be fitted with a cable 
lug (see Fig. 3.1). This also applies to the green-yellow 
protective earthing conductor and the outer earthing 
conductor (see Fig. 3.2). 
Please refer to Fig. 4 for tightening torques for terminal bolts 
and nuts (except for terminal strips). 

2.5 Checking the insulation resistance 
The insulation resistance of the windings must be measured 
prior to initial startup of the machine, after long periods of 
storage or standstill (approx. 6 months). 

While the measurement is being 
taken and immediately afterwards, 

some of the terminals carry dangerous voltages and must 
not be touched.  
Insulation resistance 
- The minimum insulation resistance of new, cleaned or 

repaired windings with respect to ground is 10 MOhm. 
- The critical insulation resistance Rcrit is calculated first by 

multiplying the rated voltage UN, e.g. 0.69 kV AC, with the 
constant factor (0.5 MOhm/kV):  

 Rcrit = 0.69 kV * 0.5 MOhm/kV = 0.345 MOhm. 

Measurement 
The minimum insulation resistance of the windings to 
ground is measured with 500 V DC. The winding temperature 
should then be 25oC ± 15 oC. 
The critical insulation resistance should be measured with 
500 V DC with the winding at operating temperature. 
Checking 
If the minimum insulation resistance of a new, cleaned or 
repaired machine, which has been stored or at standstill for a 
prolonged period of time, is less than 10 MOhm, this may be 
due to humidity. The windings must then be dried. 
After long periods of operation, the minimum insulation 
resistance may drop to the critical insulation resistance. As 
long as the measured value does not fall below the calculated 
value of the critical insulation resistance, the machine may 
continue in operation. If it does, the machine must be stopped 
immediately. 
The cause must be determined, and the windings or winding 
sections repaired, cleaned or dried as necessary. 

2.6 Commissioning 
NOTE: Where the torque is very uneven (the drive of a piston-
type compressor, for example), the inevitable result is a non-
sinusoidal motor current, whose harmonics can lead to 
excessive system perturbation or excessive electromagnetic 
interference.  
In the case of converter-fed motors, high-frequency current or 
voltage harmonics in the motor cables can give rise to 

electromagnetic interference. That is why the use of shielded 
cables is recommended.  
Before commissioning, check that: 
- The minimum insulation resistances are adhered to 
- The rotor turns freely without rubbing 
- The motor is properly assembled and aligned 
- The transmission elements are correctly adjusted (e.g. belt 

tension) and the transmission element is suitable for the 
given operating conditions 

- All electrical connections, mounting screws and connecting 
elements are properly tightened and fitted 

- All protective conductors are properly installed 
- Any auxiliaries that may be fitted (brakes, speedometer, 

separate fan) are in working order 
- Touch protection guards are installed around moving and 

live parts 
- The maximum speed nmax (see rating plate) is not exceeded. 

 NOTE: The maximum speed nmax is the highest operating 
speed permitted for short periods. It should be kept in mind 
that motor noise and vibration are worse at this speed, and 
bearing life is reduced.  

After motor installation, the brake, if 
fitted, should be checked for proper 
functioning.  CAUTION

 WARNING It is not possible to formulate a complete check list. Other 
checks may also be necessary! 

3 Maintenance 
Safety precautions 

 WARNING Before starting any work on the 
motor or other equipment, particularly before opening 
covers over live or moving parts, the motor must be 
properly isolated from the power supply. Besides the 
main circuits, any additional or auxiliary circuits that 
may be present must also be isolated. 
The usual “5 safety rules” (as set forth in DIN VDE 
0105) are: 
- Isolate the equipment 
- Take effective measures to prevent reconnection 
- Verify equipment is dead 
- Earth and short-circuit 
- Cover or fence off adjacent live parts 
The precautions listed above should remain in force 
until all maintenance work is finished and the motor 
has been fully assembled. 

NOTE: Where motors are fitted with closed condense water 
openings,  these should be opened from time to time to allow 
any accumulated condense water to be drained away. 
Condense water openings should always be at the lowest 
point of the motor! 
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Fitting new bearings, grease lifetime, type of 
grease 
Under normal operating conditions, with horizontally mounted 
motors and coolant temperatures up to 40 °C, the grease 
lifetime should be: 
- approx. 40,000 operating hours for speeds of 1500 rpm 
- approx. 20,000 operating hours for speeds of 3000 rpm 
Irrespective of the number of operating hours, the grease 
should be renewed every 3 years because of ageing. In this 
case the bearings should be dismounted, washed and newly 
greased. The modifications with additional greasing are to be 
maintained   according to instructions on the lubricating data 
plate. 
In the case of motors operating under special conditions, such 
as vertical motor position, frequent operation at maximum 
speed nmax, heavy vibration, sudden load changes and 
frequent reversing operation, the bearing should be changed 
at considerably more frequent intervals than at the operating 
hours stated above. 
The motors are standardly equipped with radial ball bearings 
of 62 … series or with option K36 - radial ball bearings of 63 
… series which are provided with a cover plate (ZC3 version).  
The cover plate is arranged on that side of the bearing facing 
the frame (stator).  
NOTE: Notice the cover plate arrangement and the bearing 
clearance when changing the bearings because standard 
modifications can differ from special motors! 
The cover plate material should withstand temperatures from -
20 °C to +150 °C, e.g. polyacryl-rubber (ACM).  
Type of grease for standard machines: (Fa. ESSO / 
UNIREX N3); grease lifetime and lubrication intervals are valid 
for this type of grease only.  
Compensatory greases must conform to DIN 51825-K3P-20 at 
least.   
Special greases are introduced on the lubricating data plate. 
Avoid mixing different types of grease! 
Dismantle the motor to the extent necessary. Pull off the 
bearing with a suitable device (see Fig. 6). Clean the journal! 
Clean the bearing, or obtain a new one, and pack it with fresh 
grease. 
Pack the bearing cavities flush with grease! The cover plate or 
endshield is kept free of grease to prevent overgreasing.  
Heat bearings evenly to about 80-100 °C and press on. Heavy 
blows (such as with a hammer, ...) should be avoided.  
Any worn sealing elements (such as shaft sealing ring, etc.) 
should also be renewed. 
If springless radial shaft sealing rings are used, the 
replacement sealing rings must also be of the springless type. 
Regreasing device 
In the case of motors with regreasing device, take note of the 
information given on the lubricating data plate! 
Joint sealing 
When reassembling machines with degree of protection IP55 
or higher (see rating plate), the bright surfaces of the joint 
between the motor frame and the endshields should be 
coated with a suitable non-hardening sealing compound (such 
as Hylomar, Curil).  
Plastic fan (frame sizes 180M ... 315L) 
Plastic fans have two cast-on tabs that snap into the ring 
groove on the shaft to prevent axial movement. Before the fan 
is pulled off the shaft, these two tabs must be disengaged 
(screwdriver) and held temporarily in that position, e.g. by 
inserting packing. In the disc at the root of the blades, there 

are two openings for the claws of an extractor whose central 
screw should press against the hub. On delivery, these 
openings may be covered by a film of plastic and later on they 
should be punched.  
A suitable device should be used for pulling the fan off and 
pressing it back on. Hammer blows must be avoided to protect 
the bearings. 
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1LG4, 1LG6 - BG 180M . . . 250M 
 
ohne Nachschmierung, angegossene Füße; without relubricating device, cast frame feets;  
sans systčme de regraissage, pattes moulées; sin reengrase, patas fundidas;  
senza ingrassatore, piedi fusi; utan eftersmörjanordning, gjutna fötter;  
bez domazávání, přilité patky;  
без смазочново устройства, цельнолитой корпус с лапами; 
zonder nasmering, aangegoten voeten;  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mit Nachschmierung, angeschraubte Füße; with relubricating device, bolted frame feets;  
avec systčme de regraissage, pattes vissées; con reengrase, patas atornilladas;  
con ingrassatore, piedi avvitati; med eftersmörjanordning, skruvade fötter;  
s domazáváním, přišroubované patky; 
с смазочным устройством, привинтованые лапы корпуса 
met nasmering, opgeschroefde voeten; 
 

 
 
 
 
 
 
 
 
Fig. 2 + 
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1LG4, 1LG6 - BG 280S . . . 315L 

(2

(2

(2

(2

 
mit Nachschmierung, angegossene Füße; with relubricating device, cast frame feets;  
avec systčme de regraissage, pattes moulées; con reengrase, patas fundidas;  
con ingrassatore, piedi fusi; med eftersmörjanordning, gjutna fötter;  
s domazáváním, přilité patky;  
с смазочным устройством, цельнолитой корпус с лапами; 
met nasmering, aangegoten voeten; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mit Nachschmierung, angeschraubte Füße; with relubricating device, bolted frame feets;  
avec systčme de regraissage, pattes vissées; con reengrase, patas atornilladas;  
con ingrassatore, piedi avvitati; med eftersmörjanordning, skruvade fötter;  
s domazáváním, přišroubované patky;  
с смазочным устройством, привинтованые лапы корпуса; 
met nasmering, opgeschroefde voeten; 

 
 
 
 
 
 
 
 
 
 
 
 
  

2) Nur auf Kundenwunsch. 
 According to wish customer only. 
 
1) Nur für besondere Betriebsverhältnisse. 
        For special operating conditions. 

 
 Montagehinweise 

Fitting instructions 
 
 
 
 
Fig. 3 + 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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6.02  DIN 472 

1.50  DIN 931 DIN 933 
4.39  ISO 4014 ISO 4017 
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5.90 
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5.98 
5.89  DIN 7985 
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5.66  EN 50262 
5.67   
 
 

4.04  DIN 580  
4.40 DIN 125 

 DIN 625 
1.60 Lagertyp: 
6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
 Tipo di cuscinetto: 
 Lagertyp: 
 Typ ložiska:•
• Тип подшипника: 
 Type lager: 

Fig. 2a 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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4.04  DIN 580  
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 DIN 625 
1.60 Lagertyp: 
6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
 Tipo di cuscinetto: 
 Lagertyp: 
 Typ ložiska:•
• Тип подшипника: 
 Type lager: 

Fig. 2b 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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 DIN 625 
1.60 Lagertyp: 
6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
 Tipo di cuscinetto: 
 Lagertyp: 
 Typ ložiska:•
• Тип подшипника: 
 Type lager: 

Fig. 2c 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
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 Lagertyp: 
 Typ ložiska:•
• Тип подшипника: 
 Type lager: 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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 DIN 625 
1.60 Lagertyp: 
6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
 Tipo di cuscinetto: 
 Lagertyp: 
 Typ ložiska:•
• Тип подшипника: 
 Type lager: 
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Normteile sind nach Abmessung, Werkstoff und Oberfläche im freien Handel zu beziehen. 
Standard commercially available parts are to be purchased in accordance with the specified dimensions, material and surface finish. 
Les pičces normalisées peuvent ętre obtenues dans le commerce d’aprčs leurs dimensions, le matériau et l’état de surface. 
Las piezas estándar se comprarán en comercios del ramo según las dimensiones, material y superficie especificados. 
Le parti standard sono reperibili sul mercato secondo le dimensioni, il materiale e la finitura della superficie. 
Normerade detaljer kan erhållas i öppna handeln, och skall specificeras beträffande storlek, material och ytbehandling. 
Normované díly lze podle rozměrů, materiálu a povrchu zakoupit volně v obchodech. 
Стандартные детали можно покупить в магазинах согласно размерам, материалу и поверхности. 
Standaard ondedelen (genormaliseerd) kunnen afhankelijk van hun maten, materiaal en oppervlakte in gespecialiseerde winkels vrij gekocht worden. 
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6.10 Type of bearing: 
 Type de roulement: 
 Tipo de cojinete: 
 Tipo di cuscinetto: 
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 Typ ložiska:•
• Тип подшипника: 
 Type lager: 
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Edition    N14-0903   Bestell-Nr. / Order No. 35037000000057 
© Siemens AG 2000   All Rights Reserved DEUTSCH/ENGLISH/FRANCAIS/ESPANNOL/ITALIANO/SVENSKA/ČESKY/ПО РУССКИ/NEDERLANDS 
Siemens AG 
 36 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 296 of 747



DEUTSCH / ENGLISH / FRANÇAIS / ESPAŇOL / ITALIANO / SVENSKA / ČESKY / ПО РУССКИ / NEDERLANDS 
Anschließbare Querschnitt je nach Klemmengröße (ggf. reduziert durch Größe der Leitungseinführungen) 
Conductor cross-sections connectable to the various terminals (may be reduced by size of cable entries) 
Sections raccordables suivant la taille de la borne (réduction éventuelle par la taille des entrées de câbles) 
Sección conectable segůn tamańo del borne (en caso dado, más pequeńa debido al tamańo de las entradas de linea) 
Diamentri dei collegamenti a sec. delle misure dei morsetti (eventualmente sono ridotte le dimensioni delle aperture per i 
conduttori) 
Anslutningsbara ledarareor för olika klämstorlekar (ev. reducerat med hänsyn till genomföringens storlek) 
Připojovací průřez podle velikosti svorek (v daném případě omezený velikostí průchodek vedení).•
Соединительное сечение согласно размеру зажимов (в данном случае ограниченное размеров проходных изоляторов 
линии). 
De doorsnede voor aansluting volgens de maat van de klemmen (in dit geval beperkt door de maat van kabeldoorvoer). 

... 25 mm2 ... 10 mm2 ... 25 mm2 ... 25 mm2 

   
 

 

Bei Anschluß mit DIN- Kabel-
schuh ist dieser nach unten 
abzuwinkeln! 
If connections are made with 
DIN cable lugs, band the cable 
lugs downwards. 
Lorsque le raccordement est 
réalisé par cosses DIN, cellesci 
doivent ętre pliéss vors le bas. 
Si la conexión se efectúa con 
terminales para cables DIN, 
habrá que doblarlos hacia 
abajo. 
Nel collegamento con 
capocorda conforme alle norme 
DIN, questo va piegato verso il 
basso. 
Vid anslutning med kabelsko 
enl. DIN skall denna bockas 
nedåt. 
Připojení pomocí kabelového 
oka DIN je třeba je ohnout 
směrem dolů. 
Присоединение с помощью 
кабельного наконечника DIN 
надо обогнуть вниз. 
Aansluiting met behulp van een 
kabelschoen volgens DIN welke 
naar beneden gebogen wordt. 

Anschluß eines einzelnen 
Leiters mit Klemmbügel. 

Connecting a single conductor 
with a terminal clip. 

Raccordement d’un seul 
conducteur à une Borne à étrier. 

Conexión de un solo conductor 
con un estribo. 

Allacciamento di ogni singolo 
conduttore con morsetto di 
serraggio. 

Anslutning av en enkelledare 
med klämbygel. 

Připojení jednotlivého vodiče U-
třmenem. 

Присоединение отдельного 
провода хомутом в форме U. 

Aansluting van een enkel draad 
met behulp van een U-beugel. 

Anschluß von zwei etwa gleich 
dicken Leitern mit Klemmbügel. 
Connecting two conductors of 
almost equal thidcness with a 
terminal clip. 
Deux conducteurs de diamčtre 
à peu pré équivalents, 
raccordés à une borne à étrier. 
Conexión de dos conductores 
de diámetro aproximadamente 
igual, con un estribo. 
Allacciamento di due conduttori 
di stesso o pressocchč 
indentico spessore con 
morsetto di serraggio. 
Anslutning av två ungefär lika 
tjocka ledare med klämbygel. 
Připojení dvou vodičů stejného 
průřezu s U-třmenem. 
Присоединение двух 
проводов одинакового 
сечения с хомутом в форме U. 
Aansluting van twee draden met 
dezelfde doorsnede met behulp 

van een U-beugel. 

Bei Anschluß mit DIN- Kabel-
schuh unter äußerem Erdungs-
winkel. 
If connectionsare made with 
DIN cable lugs, under the outer 
earthing engle. 
Lorsque le raccordement est 
réalisé par cosses DIN, à une 
équerre extérieure de mise à la 
terre. 
Si la conexión se efectúa con 
terminales para cables DIN, 
bajo el angular exterior de 
puesta a tierra. 
Nel collegamento con 
capocorda conforme alle norme 
DIN, sotto angolare di messa a 
terra esterno. 
Vid anslutning med kabelsko 
enl. DIN under extern 
jordningsvinkel. 
Připojení kabelovým okem DIN 
pod vnějším uzemňovacím 
třmenem. 
Присоединение кабельным 
наконечником DIN под 
внешним заземляющим 
хомутом. 
Aansluiting met behulp van een 
kabelschoen volgens DIN welke 
naar beneden gebogen wordt. 

Bei Anschulß mit DIN- Kabel-
schuh. 
 
If connections are made with 
DIN cable lugs. 
 
Lorsque le raccordement est 
réalisé par cosses DIN. 
 
Si la conexión se efectúa con 
terminales para cables DIN. 
 
Nel collegamento con 
capocorda conforme alle norme 
DIN. 
 
Vid anslutning med kabelsko 
enl. DIN. 
 
Připojení kabelovým okem DIN. 
 
Присоединение кабельным 
наконечником DIN. 
 
Aansluiting met behulp van een 

kabelschoen volgens DIN. 

Fig. 3.1         Fig. 3.2 
Anziehdrehmomente für Schraubenverbindungen der elektrischen Anschlüsse - Klemmenbrettanschlüsse (außer 
Klemmenleisten) 
Tightening torques for screwed electrical connections - terminal board connections (except for terminal strips) 
Couples de serrages des bornes de la plaque à bornes (ne concerne pas las borniers) 
Pares de apriete para uniones atornilladas de las conexiones eléctricas en la placa de bornes (exceptuando las regletas de 
bornes). 
Coppie di serraggio per le viti di attacco di collegamenti elettrici / dei portamorsetti (escluse morsettiere) 
Åtdragningsmoment för de elektriska anslutningarnas skruvförband (utom på kontaktplintar) 
Utahovací momenty pro šroubové spoje elektrických připojení - připojení na svorkových deskách (mimo svorkovnicové lišty). 
Затяжные моменты для винтовых соединений электрических присоединений – присоединение на зажимных платах 
(кроме зажимной планки). 
Het aandraaimoment voor schroefverbindingen van de elektrische aansluitingen – aansluiting van klemmenborden (met 
uitzondering van aansluitstrippen). 

Gewinde- ∅ / Thread- ∅ / ∅ du filetage / ∅ de 
la rosca Diametro del filetto / Gängdimeter / 
Závit ∅ / Диаметр резьбы / Doorsnede van de 
schroefdraad•

M4 M5 M6 M8 M10 M12 M16 

Min. 
мин 

0,8 1,8 2,7 5,5 9 14 57 

•

Anziehdrehmoment 
Tightening torque 
Couple de serrage 
Par de apriete 
Coppia di 
serraggioÅtdragningsmoment 
Utahovací moment 
Затяжной момент 
Aandraaimoment 

Max. 
макс 1,2 2,5 4 8 13 20 40 

 Die obigen Anziehdrehmomente gelten soweit keine anderen Werte angegeben sind! 
 The above values of tightening torque are applicable unless alternative values are given elsewhere. 
 Les couples de serrage indiqués ci-dessus sont valables pour autant qu’aucune valeur spécifique ne soit donnée. 
 Estos pares de apriete rigen mientras no se indiquen otros. 
 Le coppie di serraggio indicate qui di sopra sono valide se non sono indicati altri valori. 
 Atdragningsmoment för motorns huvudkopplingsplintar. (utom för hjälpkopplingsplintar) 
 Výše uvedené utahovací momenty platí, pokud nejsou uvedeny jiné hodnoty. 
 Вышеприведенные моменты действуют в случае, что не приведены другие значения. 

Fig. 4 

 De bovengenoemde waarden van het aandraaimoment zijn van toepassing, tenzij anders aangegeven.  
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Lagerwechsel / Changing bearings / Remplacement des roulements / Cambio de cojinetes 
Sostituzione del cuscinetto / Lagerbyte / Výměna ložiska / Замена подшипника / Vervanging van het lager 

Zwischenscheibe (Schutz der Zentrierung im Wellenende) 
Spacer washer (to protect centring bore in shaft end) 
Rondelle (protection du centrage en bout d’arbre) 
Disco intermedio (protege el centrado en el extremo del eje) 
Spessore (protezione delle centratura null’estremitŕ d’albero) 
Distansbricka (skydd av centreringen I axeltappen) 
Vložená podložka (ochrana středícího důlku na konci hřídele) 
Промежуточная подкладная шайба (защита центрового ерстия в конце вала)  отв
Vlakke sluitring (bescherming van het centergat van de as) 

Fig. 6 
 
Auf- und Abziehen von Abtriebselementen / Pressing on and pulling off drive elements / Emmanchement et extraction 
d’organes de transmission / Calado y extracción de elementos de accionamiento / Calettamento ed estrazione degli elementi 
di azionamento / På och avdragning av drivdon / Nasazování a stahování přenosových členů / Установка и стягивание 
элементов передачи / Montage en demontage van de overbrengingsstukken 

Zwischenscheibe (Schutz der Zentrierung im Wellenende) 
Spacer washer (to protect centring bore in shaft end) 
Rondelle (protection du centrage en bout d’arbre) 
Disco intermedio (protege el centrado en el extremo del eje) 
Spessore (protezione della centratura null’estremitŕ d’albero) 
Distansbricka (skydd av centreringen I axeltappen) 
Vložená podložka (ochrana středícího důlku na konci hřídele) 
Промежуточная подкладная шайба (защита центрового 
отверстия в конце вала) 
Vlakke sluitring (bescherming van het centergat van de as) 

 
 
 
 
 
 
 
 
 
 
 

 
 
Zum Aufziehen von Abtriebselementen (Kupplung, Zahnrad, Riemenscheibe usw. ), Gewinde im Wellenende benutzen und - sofern möglich -Abtriebselemente nach Bedarf 
erwärmen. Zum Abziehen geeignete Vorrichtung verwenden. Es dürfen beim Auf- und Abziehen keine Schläge (z.B. mit Hammer oder ähnlichem) oder größere als die laut Katalog 
zulässigen radialen oder axialen Kräfte über das Wellenende auf die Motorlager übertragen werden. 
Use the tapped hole provided in the end of the shaft for fitting drive components such as couplings, gearwheels, belt pulleys, etc. and, if possible, heat the components as 
necessary. Use a suitable puller tool for removing the components. Do not strike the components, e.g. with a hammer or similar tool, when fitting or removing them and do not exert 
more than the maximum value of radial or axial force - according to the catalog - transmitted to the motor bearings through the shaft extension. 
Pour monter les organes de transmission (accouplements, roues dentées, poulies à courroie, etc.), utiliser le taraudage du bout d’arbre. Au besoin et lorsque cela est possible, 
chauffer les organes de transmission. Pour le démontage, utiliser un dispositif approprié. Aucun coup (par ex. marteau) supérieur aux efforts axiaux et radiaux admissibles 
mentionnés au catalogue ne doit ętre transmis par l’arbre aux roulements en cours de montage ou de démontage. 
Para calar Ios elementos de accionamiento (acoplamientos, rueda dentada, polea, etc.) utilizar la rosca en el extremo del eje y - siempre que sea posible - calentar 
convenientemente dichos elementos. Utilizar el dispositivo adecuado para la extracción. Durante las operaciones de calado o extracción no golpear (p. ej. con martillo o similar) ni 
ejercer sobre los cojinetes del motor a través del extremo del eje fuerzas axiales o radiales superiores a las admisibles según catálogo. 
Per calettare gli elementi di azionamento (giunti, ruote dentate, pulegge, ecc.), utilizzare il foro filettato nell’estremitŕ d’albero e, se possibile, riscaldare gli elementi di azionamento. 
Per l’estrazione vanno adoperati attrezzi adatti. Sono da evitare colpi o martellate, e forze radiali o assiali trasmesse dall’estremitŕ d’albero ai cuscinetti che siano maggiori di quelle 
consentite sec. il catalogo. 
Använd axeltappens gänga vid pådragning av drivdon (koppling, kugghjul, remskiva etc) och värm om möjligt upp drivdonen om så behövs. Använd lämpliga verktyg för 
avdragningen. Några slag (t.ex. med hammare e.dyl.) får aldrig förekomma vid på- och avdragning, och radiella och axiella krafter som är större än de som anges i katalogen får 
inte överföras till motorlagren via axeltappen. 
Pro nasazování přenosových členů (spojka, ozubené kolo, řemenice atd.) používat závit na konci hřídele a - pokud je to možné - přenosové členy podle potřeby nahřát. Pro 
stahování používat vhodný přípravek. Při nasazování a stahování se nesmí používat žádné údery (např. kladivem apod.) nebo větší radiální nebo axiální síly, než jsou přípustné 
podle katalogu, které se přenášejí přes konec hřídele na ložiska motoru. 
Для установки элементов передачи (муфта, шестерня, ременный шкив итд.) применять резьбу в носке вала и – если возможно – подогреть элементы передачи по 
потребности. Для стягивания применять удобное приспособление. При установке и стягивании запрещается применять удары (например молотом итп.) или радиальные 
или осевые усилия превышающие значения допускаемые согласно каталогу, которые передаются через носок вала в подшипники двигателя. 
Voor het opzetten en verwijderen van de overbrengingsstukken (zoals koppeling, tandwiel, riemschijf, etc.) gebruik het schroefdraad op het eind van de as en, indien mogelijk, 
verwarm de overbrengingsstukken naar behoefte. Gebruik geschikt gereedschap voor het verwijderen van de overbrengingsstukken. Maak geen gebruik van harde slagen (b.v. met 
een hamer, etc.) en/of radiale of axiale krachten die groter zijn dan volgens de catalogus toegestaan is en die op de lagers van de motor via het eind van de as overgebracht 
worden. 

Fig. 7 
 
Auswuchtung mit halber Paßfeder / Balancing with half featherkey / Equilibrage avec demi-clavette / Equilibrado con media 
chaveta / Equilibratura con mezza chiavetta / Balansering med halv kil / Vyvážení s polovinou pera / Балансировка с 
половиной шпонки / Uitbalancering met een halve spie 

Nabenlänge I / Hub length I / Longueur du moyeu I / 
Longitud del cubo I 
Lunghezza mozzo I / Navlängd I / Délka náboje l / 
Длина ступицы l / Naaflengte ( l ) 

 Herausragender Teil der Paßfeder TP 
Protruding section of featherkey TP 
Partie saillante TP de la clavette 
Parte saliente de la chaveta TP 
Parte sporgente della chiavetta Tp 
Nedslipning av den del av kilen TP 

Přečnívající část zalícovaného pera TP 
Выступающая часть пригнанной ТР 

Uitstekend deel van de ingezette spie ( TP ) 

 
 
 
 
 
 Länge des Wellenendes IM / Length of shaft IM / Longueur du bout d’arbre IM / Longitud 

del extremo del eje IM / Lunghezza IM dell’estremitŕ d’albero / Axeltappens längd IM 
/Délka konce hřídele lM / Длина носка вала lM / Lengte van het aseind van de as ( lM )  

Fig. 8 
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DEUTSCH 

Ersatzteile, vom Werk lieferbar 
(s. Bestellbeispiel) 

 1.00 Lagerung AS 
 .40 Lagerschild 
 .43 Wellendichtring 
 .58 Ausgleichscheibe 
 .60 Wälzlager 
 .61 Verschlußstopfen 
 .65 Lagerdeckel 
 .67 Ausserer Lagerdeckel 
 .68 Schleuderscheibe 
 .69 Druckfeder 

 3.00 Läufer, komplett 

 4.00 Ständer, komplett 
 .07 Gehäusefuß 
 .18 Leistungsschild 
 .35 Scheibe 
 .41 Erdungslasche 

 5.00 Klemmenkasten, komplett 
 .03 Dichtung 
 .10 Klemmenbrett, komplett 
 .12 Klemmschelle für Schutzleiter 
 .19 Hohe Schellenklemme 
 .22 Klemmschelle 
 .23  Niedere Schellenklemme 
 .44 Klemmenkasten-Oberteil 
 .45 Gehäuse 
 .47 Einführungsplatte 
 .51 Mutter 
 .52 Schaltbügel 
 .70 Klemmbügel 
 .83 Dichtung 
 .84 Klemmenkasten-Deckel 
 .95 Klemme 
 .96 Tragschiene 
 .97 Strebe komplett 
 .99 Kontaktblech 

 6.00 Lagerung BS 
 .10 Wälzlager 
 .20 Lagerschild 
 .23 Wellendichtring 
 .24 Lagerdeckel 
 .25 Schmierrohr 
 .26 Ausserer Lagerdeckel 
 .65 Schmiernippel 
 .67 Gummibuchse 
 .72 Schleuderscheibe 

7.00 Belüftung, komplett 
 .04 Lüfter  
 .40 Lüfterhaube  
 .41 Winkel  
 .49 Schraube 

Auf- und Abziehvorrichtungen für Wälzla-
ger, Lüfter und Abtriebselemente sind 
nicht lieferbar! 

 

ENGLISH 

Spare parts, available from the works 
(see specimen orders) 

 1.00 Bearing assembly, drive end 
 .40 Endshield 
 .43 Shaft sealing ring 
 .58 Float limiting shim 
 .60 Rolling-contact bearing 
 .61 Plug  
 .65 Cover of bearing 
 .67 Outer bearing cap 
 .68 Grease slinger 
 .69 Compression springs 

 3.00 Rotor, complete 

 4.00 Stator, complete 
 .07 Body footing 
 .18 Rating plate 
 .35 Disc   
 .41 Earthing terminal 

 5.00 Terminal box, complete 
 .03 Gasket 
 .10 Terminal board, complete 
 .12 Terminal clamp for protective 
conductor 
 .19 High clamp-type terminal 
 .22 Terminal clamp 
 .23 Lov clamp-type terminal 
 .44 Upper part of terminal box 
 .45 Housing 
 .47 Cable entry plate 
 .51 Nut 
 .52 Stirrup  
 .70 Terminal clip 
 .83 Gasket 
 .84 Cover for terminal box 
 .95 Clip  
 .96 Supporting bar 
 .97 Brace complete 
 .99 Contact washer 

 6.00 Bearing assembly, non-drive end 
 .10 Rolling-contact bearing 
 .20 Endshield 
 .23 Shaft sealing ring 
 .24 Cover of bearing 
 .25 Lubrication pipe 
 .26 Outer bearing cap 
 .65 Nipple 
 .67 Rubber bush 
 .72 Grease slinger  

 7.00 Ventilation accesories, complete 
 .04 Fan 
 .40 Fan cowl 
 .41 Angle 
 .49 Screw 

Mounting  and extracting devices for 
rolling-contact bearings, fans and out 
elements are not available. 

 

FRANÇAIS 

Pičces de rechange, livrables par l’usine 
(voir exemple de oommande) 

 1.00 Palier côté entraînement 
 .40 Flasque-palier 
 .43 Bague d’étanchéité 
 .58 Rondelle de compensation 
 .60 Roulement 
 .61 Bauchons 
 .65 Couvercle de palier 
 .67 Couvercle extérieur de palier 
 .68 Disque de projection 
 .69 Ressort de compressôon 

 3.00 Rotor, complet 

 4.00 Stator, complet 
 .07 Pied du corps 
 .18 Plaque signalétique 
 .35 Disque 
 .41 Borne de mise à la terre  

 5.00 Boîte à bornes, complčte 
 .03 Joint 
 .10 Plaque à bornes, complčte 
 .12 Chapeau de serrage pour 
conducteur  
  de protection 
 .19 Borne à chapeau haute 
 .22 Chapeau de serrage 
 .23 Borne à chapeau basse 
 .44 Partie supérieure de la boîte à 
bornes 
 .45 Boîte 
 .47 Plaque d’entrée de cábles 
 .51 Ecrou 
 .52 Barrett droite 
 .70 Etrier de serrage 
 .83 Joint 
 .84 Couvercle de la boîte ä bornes 
 .95 Bornier pour circuit auxiliaire 
 .96 Lardon porteur 
 .97 Étai complet 
 .99 Tôle de contact 

 6.00 Palier côté opposé à 
l’entraînement 
 .10 Roulement 
 .20 Flasque-palier 
 .23 Bague d’étanchéité 
 .24 Couvercle de palier 
 .25 Tube de graissage 
 .26 Couvercle extérieur de palier 
 .65 Graisseur 
 .67 Douille en caoutchouc 
 .72 Disque de projection 

 7.00 Ventilation, complčte 
 .04 Ventilateur  
 .40 Capot du ventilateur  
 .41 Equerre  
 .49 Vis 

Les dispositifs d’emmanchement et 
d’extraction pour roulements, ventilateurs 
et organes de tranasmission ne sont pes 
livrables. 

 

ESPAŃOL 

Piezas de recambio; suministro desde 
fábrica (véase ejemplo de pedido). 

 1.00 Cojinete del LA 
 .40 Escudo portacojinetes 
 .43 Retén 
 .58 Disco compensador 
 .60 Rodamiento 
 .61 Tapón 
 .65 Cubierta del cojinete 
 .67 Tapa exterior del cojinete 
 .68 Anillo de engrase 
 .69 Muelles de presión 

 3.00 Rotor, completo 

 4.00 Estator, completo 
 .07 Pedestal del cuerpo 
 .18 Placa de características 
 .35 Arandela  
 .41 Borne de puesta a tierra 

 5.00 Caja de bornes, completa 
 .03 Junta 
 .10 Placa de bornes, completa 
 .12 Abrazadera para fijar el conductor  
  de protectión 
 .19 Borne de abrazadera alto 
 .22 Abrazadera aprisionadora 
 .23 Borne de abrazadera bajo 
 .44 Parte superior de la caja de bornes 
 .45 Carcasa 
 .47 Placa de entrada 
 .51 Tuerca 
 .52 Brida  
 .70 Estribo 
 .83 Junta 
 .84 Tapa de la caja de bornes 
 .95 Abrazadera 
 .96 Listón de soporte 
 .97 Sostén completo 
 .99 Plancha de contacto 

 6.00 Cojinete del LCA 
 .10 Rodamiento 
 .20 Escudo portacojinete 
 .23 Retén 
 .24 Cubierta del cojinete 
 .25 Tubo de lubricación 
 .26 Tapa exterior del cojinete 
 .65 Aceitera 
 .67 Casquillo de goma 
 .72 Anillo de engrase 

 7.00 Ventilación, completa  
 .04 Ventilador  
 .40 Tapa del ventilador  
 .41 Angular 
 .49 Tornillo 

No se suministran Ios dispositivos para 
extraer y calar los rodamientos, el 
ventilador y Ios elementos de 
accionamiento. 

 

 
NEDERLANDS 
 
Reserveonderdelen die door de fabrikant 
geleverd worden 
(zie het voorbeeld van een 
bestelformulier)  
 1.00 Lagering DE 
   .40 lagerschild 
   .43 asafdichting 
   .58 golfveer 
   .60 rollager 
   .61 afsluitdop 
   .65 lagerdeksel binnen 
   .67 lagerdeksel buiten 
   .68 vetslingerschijf 
   .69 spiraalveer 
 3.00 Rotor compleet 
 4.00 Stator compleet 
   .07 voet van de statorhuis 
   .18 typeplaatje 
   .35 passchijf t.b.v. voeten 
   .41 aardklem 
 5.00 Klemmenkast compleet 
   .03 pakking 
   .10 klemmenbord compleet 
   .12 aardklembeugel  
   .19 hoge aansluitklem 
   .22 beugel van de aansluitklem 
 

 
 
   .23 lage aansluitklem 
   .44 klemmenkast tussendeel 
   .45 klemmenkast grondplaat 
   .47 wartelplaap 
   .51 moer 
   .52 verbindingsstrip 
   .70 U-beugel 
   .83 pakking 
   .84 klemmenkast deksel 
   .95 hulpklem 
   .96 beugel t.b.v. hulpklem 
   .97 beugel t.b.v. klemmenbord 
   .99 contact plaat 
 6.00 Lagering NDE 
   .10 rollager 
   .20 lagerschild 
   .23 asafdichting 
   .24 lagerdeksel binnen 
   .25 nasmeervetpijp 
   .26 lagerdeksel buiten 
   .65 smeernippel 
   .67 Doorvoertule t.b.v. nasmeervetpijp 
   .72 vetslingerschijf 
 

 
 
 7.00  Koeling compleet 
   .04 waaier 
   .40 waaierkap 
   .41 bevestigingsbeugel 
   .49 bout 
 
 
Het gereedschap voor het opzetten en 
verwijderen van rollagers, ventilatoren en 
overbrengingsstukken worden niet 
meegeleverd! 
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ITALIANO 
Parti di ricambio, fornibili dalla fabbrica 
(vedi esempio) 
 1.00 Supporto lato comando 
 .40 Scudo di supporto 
 .43 Anello torico 
 .58 Spessore di compensazione 
 .60 Cuscinetto a rotolamento 
 .61 Tappo di chiusura 
 .65 Copricuscinetto 
 .67 Copricuscinetto esterno 
 .68 Disco centrifugo 
 .69 Molla de compressione 
 3.00 Rotore, completo 
 4.00 Statore, completo 
 .07 Piede del corpo 
 .18 Targhetta 
 .35 Disco 
 .41 Morsetto di messa a terra 
 5.00 Scatola morsetti, completa 
 .03 Guarnizione 
 .10 Morsettiera completa 
 .12 Serrafilo per conduttore protettivo 
 .19 Morsetto con serrafilo, alto 
 .22 Serrafilo 
 .23 Morsetto con serrafilo, basso 
 .44 Parte superiore della scatola  
  morsetti 
 .45 Carcassa 
 .47 Piastra di entrata 
 .51 Dado 
 .52 Ponticello diritto 
 .70 Morsetto di serraggio 
 .83 Guarnizione 
 .84 Coperchio della scatola morsetti 
 .95 Morsettiera per circuito 
 .96 Lista portante 
 .97 Montante completo 
 .99 Lamiera di contatto 
 6.00 Supporto opposto al lato 
comando 
 .10 Cuscinetto a rotolamento 
 .20 Scudo di supporto 
 .23 Anello torico 
 .24 Copricuscinetto 
 .25 Tubo di lubrificazione 
 .26 Copricuscinetto esterno 
 .65 Nipplo di lubrificazione 
 .67 Bussola in gomma 
 .72 Disco centrifugo 
7.00 Ventilazione completa 
 .04 Ventola  
 .40 Cuffia della ventola 
 .41 Angolare  
 .49 Vite 
Non sono fornibili i dispositivi di 
estrazione / calettamento per i cuscinetti, 
ventilatori ed azionamenti. 
 

SVENSKA 
Reservdelar, tillgängliga från 
fabriken (se Beställningsexempel) 
 1.00 Lager för axeltappsidan  
  (A-sidan), komplett 
 .40 Lagersköld 
 .43 Tätningsring 
 .58 Utjämningsskiva 
 .60 Rullningslager 
 .61 Förseglingspropp 
 .65 Lageröverfall 
 .67 Yttre lagerlock 
 .68 Avkastare 
 .69 Spiralfjäder 
 3.00 Rotor, komplett 
 4.00 Stator, komplett 
 .07 Kroppens fot 
 .18 Märkplåt 
 .35 Bricka 
 .41 Jordledningens klammer 
 5.00 Uttagslåda, komplett 
 .03 Tätning 
 .10 Kopplingsplint, komplett 
 .12 Koplingsklämma för skyddsledare 
 .19 hög kopplingsklämma 
 .22 Klämmbygel 
 .23 låg kopplingsklämma 
 .44 Anslutningslåda, överdel 
 .45 Hölje  
 .47 Fläns  
 .51 Mutter 
 .52 Bygel 
 .70 Klämbygel 
 .83 Tätning 
 .84 Lock till uttagslåda 
 .95 Klämma 
 .96 Bärlist 
 .97 Full sträva  
 .99 Kontaktplåt 
 6.00 Lager för fläktsidan (B-sidan) 
 .10 Rullningslager 
 .20 Lagersköld 
 .23 Axeltätning 
 .24 Lageröverfall 
 .25 Smörjrör 
 .26 Yttre lagerlock 
 .65 Smörjkopp 
 .67 Gummihylsa 
 .72 Avkastare 
 7.00 Fläktkylning, komplett 
 .04 Fläkt 
 .40 Fläktkåpa  
 .41 Vinkel  
 .49 Skruv 
 
På- och avdragare för rullningslager, fläkt 
och drivdon kan ej erhållas. 

ČESKY 
Náhradní díly, které dodává výrobce 
(viz příklad objednávky)  
 1.00 Uložení AS 
 .40 ložiskový štít  
 .43 těsnící kroužek hřídele 
 .58 ložisková pružina 
 .60 valivé ložisko 
 .61 uzavírací zátka 
 .65  ložiskové víko 
 .67 ložiskové víko vnější 
 .68 odstřikovač 
 .69 Tlačná pružina 
 3.00 Rotor úplný 
 4.00 Stator úplný 
 .07 patka statoru 
 .18 výkonostní štítek 
 .35 podložka 
 .41 uzemňovací spojka  
 5.00 Svorkovnice úplná 
 .03 těsnění 
 .10 svorková deska úplná 
 .12 Příložka svorky ochranného vodiče 
 .19 Příložková svorka vysoká 
 .22 Příložka svorky 
 .23 Příložková svorka nízká 
 .44 skříň svorkovnice 
 .45 Nástavec 
 .47 stěna vývodek 
 .51 matice 
 .52 propojka 
 .70 U-třmen 
 .83 těsnění 
 .84 víko skříně svorkovnice 
 .95 svorka 
 .96 nosná lišta  
 .97 opěrka úplná 
 .99 kontaktní plech 
 6.00 Uložení BS 
 .10 valivé ložisko 
 .20 ložiskový štít  
 .23 těsnící kroužek hřídele 
 .24  ložiskové víko  
 .25 mazací trubka 
 .26 ložiskové víko vnější 
 .65 mazací hlavice 
 .67 gumové pouzdro 
 .72 odstřikovač 
 7.00 Ventilace úplná 
 .04 ventilátor 
 .40 kryt ventilátoru 
 .41 úhelník 
 .49 šroub 
 
Nasazovací a stahovací přípravky pro 
valivá ložiska, ventilátory a přenosové 
členy se nedodávají! 

ПО РУССКИ 
Запасные части, поставляемые 
произво-дителем (смотри пример 
заказа) 
 1.0 Установка AS 
 .40 подшипниковый щит 
 .43 уплотняющее кольцо вала 
 .58 гофрированная пружина 
 .60 подшипник качения 
 .61 запорная пробка 
 .65 колпак подшипника 
 .67 наружная кришка подшипника 
 .68 центробежная шайба 
 .69 пружина сжатия  
 3.00 Ротор полный 
 4.00 Статор полный 
 .07 пята статора 
 .18 табличка мощностей 
 .35 шайба 
 .41 заземляющая муфта 
 5.00 Клеммник полный 
 .03 набивка 
 .10 зажимная плата полная 
 .12 Клеммники для защитного 
провода 
 .19 Верхние хомутики 
 .22 Зажим 
 .23 Нижние хомутики 
 .44 коробка клеммника 
 .45 Корпус  
 .47 Вводная плита 
 .51 гайка 
 .52 соединитель 
 .70 хомут в форме U 
 .83 набивка 
 .84 колпак коробки клеммника 
 .95 зажим 
 .96 несущая планка 
 .97 поддержка полная 
 .99 контактный листовой металл 
 6.00 Установка BS 
 .10 подшипник качения 
 .20 подшипниковый щит 
 .23 уплотняющее кольцо вала 
 .24 колпак подшипника 
 .25 смазочная трубка 
 .26 наружная кришка подшипника 
 .65 смазочная головка  
 .67 резиновая втулка 
 .72 центробежная шайба 
 7.00 Вентиляция полная 
 .04 вентилятор 
 .40 кожух вентилятора 
 .41 угольник 
 .49 винт 
Приспособления для установки и 
стяги-вания подшипников качения, 
вентиляторы и элементы передачи не 
поставляются! 
 

 
 
 
 
 
 
 

 
Bestellbeispiel / Order example 
Exemple de commande 
Ejemplo de pedido 
Esempio di ordinazione 
Beställningsexempel 
Příklad objednávky 
Пример заказа 
Voorbeeld van een bestelformulier 

1LG4183-4AA60 
UC 0008/012783001 

1.40 Lagerschild 
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Mechanical data / Mechanische Daten

Electrical data / Elektrische Daten:

Site conditions / Umgebungsbedingungen

Special configurations / Sonderausführung

Explosion protection / Explosionsschutz

General data / Allgemeine Daten

Terminal box / Anschlusskasten

Rated motor voltage/
Bemessungsspannung
Frequency
Frequenz
Rated motor power /
Bemessungsleistung
Rated motor speed
Bemessungsdrehzahl
Rated motor torque
Bemessungsmoment
Rated motor current (IE)
Bemessungsstrom (IE)

Starting- / rated motor current
Anzugs-/ Bemessungsstrom
Breakdown / rated motor

Starting- / rated motor torque
Anzugs-/Bemessungsmoment

Frame size
Baugröße

Method of cooling, TEFC
Kühlart, TEFC

Type of construction /
Bauform
Weight in kg, without optional accessories
Gewicht in kg , ohne optionale Anbauten
Frame material
Gehäusematerial
Degree of protection
Schutzart

Vibration class
Vibrationsklasse
Insulation
Isolation
Duty type
Betriebsart
Direction of rotation
Drehrichtung

315 L

1270.00 kg

grey cast iron
Grauguss

( 0 ) IM B3 / B6 B7 / B8 / V5
w/o canopy

IP 55

155(F) to 130(B)

IC 411

S1 = continuous operation
S1 = Dauerbetrieb

Bi-directional
bidirektional

( L1D ) 415 VD, 50 Hz
(L1D) 415 VD, 50 Hz

250.00 kW

2985 1/min

50 Hz

799.8 Nm

Noise 50 Hz/60Hz
Schalldruckpegel (LpfA) 50 Hz/60Hz
Moment of inertia
Trägheitsmoment
Bearing DE /
Lager AS
Bearing NDE
Lager BS
Locating bearing
Art der Lagerung
Drain holes
Kondenswasserlöcher
Regreasing device
Nachschmiereinrichtung
Type of lubrication
Schmiermittel
Relubrication interval at 40°C
Fettgebrauchsdauer/Nachschmierintervall
Quantity of grease for relubrication at 40°C
Fettmenge Nachschmierung
External earthing
Äußere Erdungsklemme

78.0(A)

6219 C3

6219 C3

2.60 kg m²

Locating bearing, NDE (standard)
Festlager BS (Standard)

Yes (standard)
Ja (Standard)

Esso Unirex N3

Yes
Ja

2000 h

30.0 g

Yes
Ja

Material of terminal box
Klemmenkastenmaterial
Type
Typ
Terminal screw thread /
Gewinde Kontaktschraube
Max. cable cross-sectional area
Max. Leiterquerschnitt
Cable diameter from ... to ...
Kabeldurchmesser von ... bis ...
Cable entry
Kabeleinführung
Cable gland
Kabelverschraubung

cast iron
Grauguss

M12

240.00 mm²

gt 640L

44.0mm - 55.0mm

4 plugs
4 Verschlussstopfen

2xM72x2-2xM20x1,5

Type of protection
Zündschutzart

w/o (standard)
ohne (Standard)

Ambient temperature
Umgebungstemperatur
Altitude above sea level
Höhe über Meeresspiegel

-20.0 °C -  +40 °C

1000 m

Coating
Anstrich

Standard coating RAL
Normalanstrich RAL

A400.0 A

VD

A11 Motor protection with PTC thermistors with 3 embedded temperature sensors for
tripping
Motorschutz durch Kaltleiter mit 3 eingebauten Temperaturfühlern für Abschaltung

B02 Acceptance test certificate 3.1 according to EN 10204
Abnahmeprüfzeugnis 3.1 nach EN 10204

K45 Anti-condensation heaters for 230 V
Stillstandsheizung 230V

L1D 415 VD, 50 Hz
415 VD, 50 Hz

Y53 Standard finish in other standard RAL-color: RAL5015
Normalanstrich in anderem RAL-Farbton: RAL5015

Standards and specifications
Normen und Vorschriften IEC, DIN, ISO, VDE, EN

8.6

3.8

3.0

Datasheet for three-phase Squirrel-Cage-Motors
Datenblatt für Drehstrom-Käfigläufermotoren

1LG6318-2MB90-ZOrdering data
Bestelldaten:

Order-no. / Siemens-Auftrags-Nr.:
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Item-no. / Item-Nr.:
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Client-order-no. / Kunden-Auftrags-Nr.:

A11+B02+K45+L1D+Y53

Remarks / Bemerkung:
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A

Power factor
Leistungsfaktor

Efficiency %
Wirkungsgrad % 95.0 % 94.9 %
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Efficiency class
Wirkungsgradklasse
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IE2

94.4 %
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Technical Documentation Department: 53 Prepared by: LHR Date: 1994.11.08  
 Revision No.:  2 By: KK Date: 2010.12.07  

 
 

Acoustic Enclosure 
 
 
 MOUNTING INSTRUCTIONS FOR STANDARD ACOUSTIC ENCLOSURE 
 
 
 

IMPORTANT: Avoid loading the top of the acoustic enclosure with more than 100 kg at any 
point. 

 
  Temperature inside the acoustic enclosure must not exceed 40°C during 

operation. 
 
  Prior to mounting of the acoustic enclosure, the components shall be kept 

indoor to prevent water damage (rain, dew). 
 
  Having completed the assembly, the adhesive labels, included in the delivery, 

and showing the necessity of using hearing protection as well as warning of 
automatic start, shall immediately be pasted to the side panels (on the 
outside). 

 
  The mounted acoustic enclosure shall be connected to earth. 
 
  As all acoustic enclosures are customized, the assembly drawing, will be 

submitted later as part of the O & M manual.   
 

 
0. Pre-assembly Instructions   
 
 Check that no components listed on the bill of delivery are missing and that all components are 

undamaged. 
 
 First the compressor is erected and fixed to the base plate/floor, after which it is carefully aligned 

in relation to the discharge pipe and the inlet channel (if any). 
 
 To ensure correct cabling, the electric cables and cooling water pipe(s) (if any) are mounted after 

erection of the acoustic enclosure. 
 
  
 The following tools are used for the assembly: 
 
 - Impact drilling machine with 10 mm impact drill 
 - 16 or 17 mm open-end wrench 
 - 10 mm socket spanner for drilling machine 
 - Level gauge 
 - Tape measure 
 - Hammer 
 - Degreasing agent 
 - Chalk line 
 
 Silicone spray (L289), with which to grease sealing strips, is included in the delivery. 
  
 
 An assembly drawing, see drawing no 8, only as example, and seven A-4 drawings (No. 1, 2, 3, 4, 

5, 6, 7) are delivered with the Mounting Instructions for the plant in question. 
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 A thin plastic film protects the surface of the components against damage during transport and 

mounting. Therefore, remove this film as late as possible during the assembly. When the film has 
been removed the parts must be treated with the utmost care to avoid damage to the surface. 

 
 All item numbers of the Mounting Instructions, e.g. L232, are shown on the above-mentioned 

drawings and the bill of delivery. 
 
 
 1. See Assembly Drawing and Drawing No. 1 
 
 Placement of the floor profiles is carried out in accordance with the distances indicated to the 

compressor's centre line as well as the length measurements. 
 
 The gable profiles are placed under the side floor profiles. 
 
 Parallelism, right angles, and measurements shall be carefully aligned. 
 
 
 2. See Assembly Drawing and Drawing No. 3 
 
 Place slide rail (L259) for motor cross panel (L257/L258) (if any) on the floor. 
 
 3. Having laid out the profiles, weight them down with available heavy objects to avoid dislocation 

during drilling of the ∅ 10 mm holes for Simplex expansion bolts (L275). The holes are drilled 
55mm and 65 mm, respectively, down in the base plate through the holes in the floor profiles and 
the slide rail. 

 
 With a view to possible later adjustment, be careful to drill in the centre of the slide rail holes, as 

reinforcement iron in the concrete may cause problems when positioning. 
 
 
 4. See Assembly Drawing and Drawing Nos. 1 + 3 
 
 Put floor profiles aside and clean boreholes of drill cuttings (dust). Insert expansion bolts (L275) 

while making sure that the tops of the bolts are approximately 40 mm above floor level. 
 
 
 5. See Drawing Nos. 1, 3 + 7 
 
 Clean underside of floor profiles and slide rail (L259) thoroughly with degreasing agent. Fasten 

sealing strips (L283) as shown on drawings 1, 3, and 7. Make sure that all slits are sealed to avoid 
passage of sound. 

 
 NB! Even small openings in the joints will considerably reduce the damping effect of the 

acoustic enclosure. 
 
 6. Now place sufficient number of washers (L277) on each expansion bolt (L275), so that the profiles 

are raised approx. 9 mm above floor level. 
 
 Exactitude of alignment: ±1 mm from theoretical horizontal level. 
 
 
 7. See Assembly Drawing and Drawing Nos. 1 + 2 
 
 Place the posts as indicated on Assembly Drawing; hammer down expansion bolts (L275) acc. to 

the measurements indicated on drawing 1 + 2. Press posts firmly against the inner edge of floor 
profile and tighten nuts lightly.  
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8. When placing top profiles follow Assembly Drawing closely; Put them up and fasten them to posts 

with screws (L270) and washers (L278). The side top profiles are placed under the gable top 
profiles. Fasten the 4 panels (L246, L247, L248, L249) in the gable next to the compressor inlet. 
The gable panels (L246, L247, L248, L249) are held together by 4 screws (L271). There are pop 
nuts in panels L246 and L247. 

 
 
 9. See Assembly Drawing and Drawing No. 2 
 
 Place the rafters acc. to Assembly Drawing and tighten with screw (L269) and washer (L278). 
 
10. Now tighten up on nuts for expansion bolts (L275), and check that all posts are erect (vertical), 

and that the angles are correct. Any slants and off-centres shall be corrected. 
 
11. As a safety measure all panels are shipped without mounted handles (L287). The handles are 

fixed to the panels with Allen screw M6 x 20 (L288). All panels are delivered prepared for handles 
to be mounted. 

 
 
12. See Drawing Nos. 4, 5 and 6 
 
 To prevent sound passage a rolled up, special sealing strip (L284) is included in the delivery. 

Press this strip tightly against the panel edge of posts and rafters. The sealing strip is mounted in 
an unbroken line, as shown on drawings 4, 5, and 6. 

 
 When mounting the sealing strip, start at the bottom in the middle of the opening. Use hammer when 

fixing strip to the panel edge and continue around the opening while paying special attention to the 
corners. 

  
 
13. See Assembly Drawing 
 
 Spray all sealing strips (L284) with silicone (L289) from spray included in delivery. Then insert 

side- and gable panels by tilting the panel up into the top profile, lifting it so high that it slides over 
the vertical, outer edge of the floor profile, after which it is lowered vertically into the floor panel. 

 
 Having mounted all the panels, check that the rubber sealing strips (L284) bear against the 

panels. If not, adjust the posts against the outer edge of the floor profile. 
 
 Remove side panels and the top panel(s) opposite the ventilation hood, see later Item 15. 
 
14. Sealing of the connection between the inlet silencer and the acoustic enclosure is made with 

Ikalon sealing strip (L282) 30 x 50 mm. 
 
 
15. See Assembly Drawing and Drawing No. 3 for Mounting of Baffle Plate and Motor Panel 
 
 The baffle plates (L262, L263) are mounted inside the acoustic enclosure on the wall panels 

(L232, L233) with screw and washer (L271, L276) in the pop nuts already mounted in the panel. 
 
 After thorough cleaning with degreasing agent, place the sealing strips as follows: 
 
 - U-rail (L260)  strip type (L282) 
 - Slide rail L259)  strip type (L281 + L283) 
 - Upper motor panel (L257)  strip type (L282) 
 - Lower motor panel (L258)  strip type (L282) in the curvature and 2 
     parallel strips (L281) on the horizontal 
     jointed surface.  
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 Tilt lower motor panel (L258) and lower into floor rail (L259), then raise into vertical position 

around motor's ventilation hood. 
 
 Place upper motor panel (L257) over motor's ventilation hood. 
 
 Press the 2 U-rails (L260) firmly into each side of the motor panel (L257/L258). 
 
 
16. See Assembly Drawing 
 
 Remount wall panels. 
 Remount top panel(s). 
 
 
17. See Assembly Drawing for mounting of air/oil cooler 
 
 The air/oil cooler (if any) is mounted on the slide rails prepared on the rafters with screws to 

match. The oil hoses are led from the compressor aggregate through the holes in the rafter, 
where they meet the oil hoses from the oil cooler. The hoses are connected outside the acoustic 
enclosure with retaining ring fittings to match. 

 
 
18. See Assembly Drawing for noise insulation around cone diffuser 
 
 Use sealing strip (L282) to insulate hole around cone diffuser in the top panel. 
 
 
19. See Assembly Drawing for mounting of ventilator and vent canal 
 
 The vent channel (L261) is mounted by means of self-cutting screws (L272), drilled into the top 

panel with the ventilator. Ventilator's blow direction: See Assembly Drawing.  
 
 
20. Removal of acoustic enclosure refuse 
 
 Refuse, such as mineral and/or glass wool, also in wet condition, can be taken to a refuse dump. 

So can all sealing strips. 
 
 All the iron can be sold as scrap iron. 
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Drawing No. 1 
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Drawing No. 2 
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Drawing No. 3 
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Drawing No. 4 
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Drawing No. 5 
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Drawing No. 6 
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Drawing No. 7 
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Compressor 
STC-GO (10SV-GL210) 

 Operating and 
Maintenance 08 

 
 
 
 

Accessories 
 

 
Coupling Flender 
Blow off Valve Wouter Witzel 
Blow off Valve Actuator Bernard 
Check Valve Cast Flow 
Actuators for Diffuser and Prerotation Framo Unipush 
Lube Oil Pumps Rickmeier 
Electric Oil Pump Motor ABB 
Lube Oil Filter Arlon 
Lube Oil Cooler Oiltech 
External limit switches Honeywell 
Thermostats Danfoss 
Pressure controller Danfoss 
Temperature transmitters Danfoss 
Thermometer Sika 
Manometer Wika 
Surge Detector Siemens / IFM 
Compensator STE/Interlink 
Outlet diffuser, Cone-silencer Siemens 
Silencer for Blow-off valve Siemens 
Fan for Acoustic Enclosure EBM Papst 
Air Filter Bags OEM/Novatex 
Differential Pressure Transmitter Siemens  
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FLENDER couplings

   

FLENDER ARPEX®
all-steel couplings

ARS-6, ARP-6, ARH-8,
ARC-6/8/10, ARW-4/6, ARF-6 series

Operating instructions
BA 8704 en 04/2012
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FLENDER ARPEX®
all-steel couplings

ARS-6, ARP-6, ARH-8,
ARC-6/8/10, ARW-4/6, ARF-6 series

Operating instructions

Translation of the original operating instructions

Technical data

Spare parts,
customer service

Maintenance
and repair

Faults, causes
and remedy

Operation
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Notes and symbols in these operating instructions

Note: The term "operating instructions" will in the following also be shortened to "instructions" or "manual".

Legal notes

Warning-note concept

This manual comprises notes which must be observed for your personal safety and for preventing material damage.
Notes for your personal safety are marked with a warning triangle or an "Ex" symbol (when applying
Directive 94/9/EC), those only for preventing material damage with a "STOP" sign.

WARNING!  Imminent explosion!

The notes indicated by this symbol are given to prevent explosion damage.
Disregarding these notes may result in serious injury or death.

WARNING!  Imminent personal injury!

The notes indicated by this symbol are given to prevent personal injury.
Disregarding these notes may result in serious injury or death.

WARNING!  Imminent damage to the product!

The notes indicated by this symbol are given to prevent damage to the product.
Disregarding these notes may result in material damage.

NOTE!

The notes indicated by this symbol must be treated as general operating information.
Disregarding these notes may result in undesirable results or conditions.

WARNING!  Hot surfaces!

The notes indicated by this symbol are made to prevent risk of burns due to hot surfaces
and must always be observed.
Disregarding these notes may result in light or serious injury.

Where there is more than one hazard, the warning note for whichever hazard is the most serious is always used.
If in a warning note a warning triangle is used to warn of possible personal injury, a warning of material damage may
be added to the same warning note.

Qualified personnel

The product or system to which these instructions relate may be handled only by persons qualified for the work
concerned and in accordance with the instructions relating to the work concerned, particularly the safety and
warning notes contained in those instructions. Qualified personnel must be specially trained and have the
experience necessary to recognise risks associated with these products or systems and to avoid possible hazards.
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Intended use of Siemens products

Observe also the following:

Siemens products must be used only for the applications provided for in the catalogue and the relevant
technical documentation. If products and components of other makes are used, they must be
recommended or approved by Siemens. The faultfree, safe operation of the products calls for proper
transport, proper storage, erection, assembly, installation, startup, operation and maintenance. The
permissible ambient conditions must be adhered to. Notes in the relevant documentations must be
observed.

Trademarks

All designations indicated with the registered industrial property mark ® are registered trademarks of Siemens AG.
Other designations used in these instructions may be trademarks the use of which by third parties for their own
purposes may infringe holders’ rights.

Exclusion of liability

We have checked the content of the instructions for compliance with the hard and software described.
Nevertheless, variances may occur, and so we can offer no warranty for complete agreement. The information
given in these instructions is regularly checked, and any necessary corrections are included in subsequent editions.

Note on the EC Machinery Directive 2006/42/EC

Siemens couplings in the "FLENDER couplings" product range must be treated as "components" in the sense
of the EC Machinery Directive 2006/42/EC.
Therefore, Siemens needs not issue a declaration of incorporation.
Information on safe fitting, safe startup and safe operation can be found in this instructions manual; in addition
the "warningnote concept" therein must be observed.
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1. Technical data

Technical data, such as dimensions, weights, performance data, peak torques, operating life and
operating temperature ranges, etc., relating to the ARPEX couplings listed in these operating instructions
are documented in the product catalogues set out in table 1 and can be made available on request or
accessed on the Internet at any time (see back cover).

Where the coupling design deviates from that shown in the respective catalogue, an orderspecific
dimensioned drawing containing all the required technical data is enclosed with the delivery.

Table 1: Assignment product catalogues

Series ARS‐6 ARP‐6 ARH‐8 ARC‐8/10 ARW‐4/6 ARF‐6

Catalogue-No. MD 10.1 MD 10.1 K430 MD 10.1 MD 10.1 MD 10.1

These data together with the contractual agreements on the coupling determine the limits of its proper use.

Limited temperature ranges apply to use in potentially explosive environments in
accordance with Directive 94/9/EC. The classification in temperature classes is shown
in item 5.3, "Conditions of use".

For sustained faultfree operation the coupling must be designed with an application
factor appropriate to the application. In the event of a change in operating conditions
(output, speed, changes to the prime mover and driven machine) the design must
always be checked.

1.1 View of the various types

ARW‐4/6
ARF‐6

ARS‐6

ARH‐8

ARP‐6

ARC‐6/8/10

Fig. 1: View of the various types
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2. General notes

2.1 Introduction

These instructions are an integral part of the delivery of the coupling and must be kept in its vicinity for
reference at all times.

All persons carrying out work on the coupling must have read and understood these
instructions and must adhere to them. Siemens accepts no responsibility for damage
or disruption caused by disregard of these instructions.

The "FLENDER coupling" described in these instructions has been developed for stationary use in
general engineering applications. The coupling serves to transmit power (torque and speed) between two
shafts or flanges connected by this coupling.

The coupling has been manufactured in accordance with the state of the art and is delivered in a condition
for safe and reliable use. Any changes on the part of the user which may affect safety and reliability are
prohibited. This applies equally to safety features designed to prevent accidental contact.

The coupling complies with the requirements in Directive 94/9/EC.

The coupling must be used and operated strictly in accordance with the conditions laid down in the contract
governing performance and supply.

The coupling is designed only for the application described on the orderspecific drawing of the coupling.
Other operating conditions are regarded as incorrect and must be contractually agreed.
For any damage resulting therefrom only the user or operator of the machine or plant is responsible.

The coupling described in these instructions reflects the state of technical development at the time these
instructions went to print.

In the interest of technical progress we reserve the right to make changes to the individual assemblies and
accessories which we regard as necessary to preserve their essential characteristics and improve their
efficiency and safety.

2.2 Copyright

The copyright to these instructions is held by Siemens AG.

These instructions must not be wholly or partly reproduced for competitive purposes, used in any
unauthorised way or made available to third parties without our agreement.

Technical enquiries should be addressed to the following factory or to one of our customer services:

Siemens AG
Schlavenhorst 100
46395 Bocholt

Tel.: +49 (0)2871 / 92-0
Fax: +49 (0)2871 / 92-2596
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3. Safety instructions

Any changes on the part of the user are not permitted. This applies equally to safety
features designed to prevent accidental contact.

3.1 Obligations of the user

• The operator must ensure that all persons involved in installation, operation, maintenance and repair
have read and understood these operating instructions and comply with them at all times in order to:

─ avoid injury or damage,

─ ensure the safety and reliability of the coupling,

─ avoid disruptions and environmental damage through incorrect use.

• During transport, assembly, installation, demounting, operation and maintenance of the unit, the
relevant safety and environmental regulations must be complied with at all times.

• The coupling may only be operated, maintained and/or repaired by persons qualified for the work
concerned (see "Qualified personnel" on page 3 of this manual).

• All work must be carried out with great care and with due regard to safety.

• All work on the coupling must be carried out only when it is at a standstill. The drive unit must be secured
against being switched on accidentally (e.g. by locking the key switch or removing the fuses from the
power supply). A notice should be attached to the ON switch stating clearly that work is in progress.

• The coupling must be fitted with suitable safeguards to prevent accidental contact. The operation of the
coupling must not be impaired by the safeguard.

For the use in potentially explosive environments the protective equipment must
comply at least with type of protection IP2X.

• The drive unit must be shut down as soon as changes to the coupling are detected during operation.

• If the coupling is intended for installation in plant or equipment, the manufacturer of such plant or
equipment must ensure that the contents of the present operating instructions are incorporated in his
own instructions.

• Spare parts must be obtained from Siemens (see section 11, "Spare parts, customer service").
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4. Transport and storage

Observe the instructions in section 3, "Safety instructions".

4.1 Scope of supply

The products supplied are listed in the dispatch papers. Check on receipt to ensure that all the products
listed have actually been delivered. Parts damaged during transport or missing parts must be reported in
writing immediately. After consulting Siemens an expert is to be called in.

A damaged coupling becomes an explosion hazard. Operating the coupling with
damaged coupling parts is not permitted in potentially explosive environments in
accordance with Directive 94/9/EC.

4.2 Transport

When transporting the unit, use only lifting and handling equipment of sufficient
loadbearing capacity.

The coupling must be transported using suitable transport equipment only.

Different forms of packaging may be used depending on the size of the coupling and method of transport.
Unless otherwise agreed, the packaging complies with the HPE Packaging Guidelines.

The symbols marked on the packing must be observed at all times. These have the following meanings:

Top Fragile Keep dry Keep cool Centre of
gravity

Use no hand
hook

Attach
here

Fig. 2: Transport symbols

4.3 Storage of the coupling

The coupling is delivered in a preserved condition and can be stored in a covered, dry place for up to
6 months. If the unit is to be stored for a longer period, it should be treated with a longterm preservative
agent (Siemens must be consulted).

Correctly stored couplings retain their properties unchanged. Unfavourable storage conditions and
improper treatment will negatively affect the physical properties of the coupling. Such negative effects may
be caused by e.g. the action of extreme temperatures or humidity.

The storage area must be dry and free from dust. The couplings must not be stored with aggressive
chemicals, acids, alkalis, etc.

Damp storage rooms (air humidity higher than 65 %) are not suitable. Ensure that no
condensation occurs.
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5. Technical description

5.1 General description

1 5432

6 87

Fig. 3: Hexagonal plate pack and octagonal plate pack

1 Hub
2 Plate pack
3 Spacer
4 Plate pack

5 Hub
6 Hexagonal ring plate pack
7 Hexagonal tie plate pack
8 Octagonal tie plate pack

ARPEX couplings are allsteel couplings. The plate packs are arranged between the flanges of the
coupling parts and bolted to them alternately.

The individual plates are threaded onto bushes and clamped together with a clipped on, internally bevelled
retaining rings. The retaining rings are held on by the expanded bush ends, which lie against the angled
face.

So constructed, the plate pack in ring plate pack designs forms a complete unit. In tie plate packs the
individual tie plates are crimped together to form plate strands and then pushed together in the shape of
a ring to form the plate pack.

Through this arrangement of the plate packs the ARPEX coupling is torsionresistant and transmits the
torque without circumferential backlash. In axial and radial direction the coupling is however still flexible
and can absorb axial, radial and angular misalignment of the coupled units.

Depending on the series, collar bolts and nuts or conical screw connections join the plate packs to sleeve
and coupling part flanges.

The size designation of the coupling indicates the outside flange diameter (da) of the coupling in mm and
the configuration of the plate pack ("6" = hexagonal) This information is prefixed by a letter combination
specifying the component parts of the coupling.

Example: ARS6 NHN 2556
Coupling with 2 hubs (N) and 1 "H" spacer (H) size 2556 with hexagonal plate pack in
the ARS6 series

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 332 of 747



12 / 37
BA 8704 en 04/2012

5.2 Marking of the coupling parts for use in potentially explosive zones

Couplings which are ordered in ATEX configuration, have the following marks on the outer circumference
of one of the coupling part (e.g. on the hub):

Complete mark:

Siemens AG  II 2G T2/T3/T4/T5/T6 -40°C�Ta�230/150/85/50/35°C

46395 Bocholt ‐ Germany II 2D T 120 °C -40°C�Ta�70°C
FLENDER couplings ARPEX <year built> I M2

Abbreviated mark:

Siemens AG  II 2G TX

46395 Bocholt ‐ Germany II 2D T 120 °C -40°C�Ta�70°C
FLENDER couplings ARPEX <year built> I M2

All component parts must also be marked  (in the case of small components, if necessary, the

packaging only need be marked).

If, in addition to the CE mark, the letter "U" together with the Siemens order number has been stamped
on, the coupling part has been delivered by Siemens un or prebored.

Siemens supplies unbored and prebored couplings with CE marking only under the
condition that the customer assumes the responsibility and liability for correct
refinishing in a declaration of exemption.
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5.3 Operating conditions in potentially explosive areas

The machines connected by the coupling must be earthed by an earth leakage
resistance < 106 Ω.

If coated couplings are used in potentially explosive areas, the requirements made of
the conductivity of the coating and the limitation on the thickness of the coat applied
must be observed in accordance with standard "DIN EN 134631". Where coatings
have a thickness less than 200 μm, no electrostatic charge is to be expected.

If they are to be used below ground in potentially explosive areas the couplings must
only be used with drive motors, which can be switched off on occurring of an
explosible atmosphere.

• Equipment group I (underground applications, mining)

─ Category M2 (coupling is not approved for equipment category M1).

• Equipment category II (use above ground, industry)

─ Categories 2 and 3 (coupling is not approved for equipment category 1).

─ Material group G (areas, in which there are explosible gas, vapour, mist, air mixtures),
zones 1 and 2 (coupling is not approved for use in zone 0).

─ Material group D (areas where dust can form explosible atmospheres),
Zones 21 and 22 (coupling is not approved for equipment category 20).

─ Explosion group IIC (Explosion groups IIA and IIB are included in IIC).

─ The permissible temperature classes and/or maximum surface temperatures are assigned as
a function of the maximum ambient temperature occurring in the immediate vicinity of the coupling
(see table 2).

Table 2: Temperature classes

Ambient temperature Temperature class Max. surface temperature

- 40 °C up to max. + 230 °C T2 < 280 °C

- 40 °C up to max. + 150 °C T3 < 200 °C

- 40 °C up to max. + 85 °C T4 < 135 °C

- 40 °C up to max. + 50 °C T5 < 100 °C

- 40 °C up to max. + 35 °C T6 < 85 °C
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6. Fitting

Observe the instructions in section 3, "Safety instructions"!

6.1 General information on fitting

Fitting work must be done with great care by qualified specialist personnel.

As early as during the planning phase it must be ensured that sufficient space is available for installation
and subsequent care and maintenance work.

Adequate lifting equipment must be available before beginning the fitting work.

The tightening torques specified in tabels 4, 5 and 6 must always be adhered to. Any
other tightening torques may result in accelerated wear and damage to the coupling.

Failure to observe the instructions in this section may result in breakage of the
coupling.
Danger to life from flying fragments.

A damaged coupling becomes an explosion hazard. Operating the coupling with
damaged coupling parts is not permitted in potentially explosive environments in
accordance with Directive 94/9/EC.

Under no circumstances must welding work be done on the coupling or coupling
components, as this will negatively affect the physical property of the coupling.

If coated couplings are used in potentially explosive areas, the requirements made of
the conductivity of the coating and the limitation on the thickness of the coat applied
must be observed in accordance with standard "DIN EN 134631".
Where coatings have a thickness < 200 μm, no electrostatic charge is to be expected.
Where coatings are thicker than 200 μm, an electrostatic charge, e.g. by cleaning the
coupling, must be avoided.

At the customer’s express request Siemens also supplies unbored or prebored coupling parts for
couplings which will not be operated in potentially explosive environments as set out in Directive 94/9/EU.
The necessary refinishing must then be carried out in strict compliance with the following specifications
and with particular care!

Responsibility for carrying out the refinishing is borne by the customer. Siemens will
accept no guarantee claims arising from unsatisfactory refinishing.
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6.2 Instructions for machining the finished bore, axial fastening, set screws and balancing

6.2.1 Finished bore

Remove preservative agent from coupling parts.

Observe the manufacturer’s instructions for handling the solvent.

When machining the finished bore the parts must be carefully aligned. For the permissible radial and axial
runouts, refer to DIN ISO 286 Basic Degree of Tolerance IT 7.
The parts must be fitted on the marked faces ( ) (see figure 4).

1 2

Ø
 D

1

Ø
 D

1

Ø
 D

1

3AIT 7

A

BIT 7

B

CIT 7

C

CIT 7

Fig. 4: Finished bore to ISO tolerances

1 "N"-hub / "B"-hub
2 "M"-hub

3 "M"-hub

The maximum permissible bore diameters (see section 1, "Technical Data") are
designed for drivetype fastenings without taper action to DIN 6885/1 and must not
under any circumstances be exceeded. The finishmachined bores must be 100 %
checked with suitable measuring equipment.

If other shafthub connections (such as splined hub profiles, taper or stepped bores and drivetype
fastenings with taper action or other connections) are to be used instead of the drivetype fastenings
provided for, Siemens must be consulted.

For drive by means of parallel keys the following fit pairs are prescribed for the bores (see table 3):

Table 3: Fit pairs

Type of fit Shaft tolerance
Bore tolerances

Reversing operation Setting-up operation

Interference fit with parallel-key

connection

h6 P7 N7

k6 M7 H7

m6 K7 H7

n6 J7 H7

p6 H7 F7

Shrink fit without parallel-key connection
to customer

specification
on request on request

The assigned fits must be adhered to in order, on the one hand, to keep the play in the
shafthub connection as low as possible, depending on utilisation of the tolerance
zones, and, on the other, to keep the hub tension arising from the oversize within the
permissible load limit. Failure to adhere to the assigned fits may impair the shafthub
connection.
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6.2.1.1 Parallel keyway

The parallel keyways must be designed to suit the available parallel keys. For parallel keyways the
tolerance zone of the hub keyway width ISO P9 must be adhered to.

6.2.2 Axial fastening

A set screw or end plate must be provided to secure the coupling parts axially. If end plates are used,
Siemens must be consulted with regard to machining the recesses in the coupling parts.

6.2.3 Set screws

To prevent damage to the shafts, the setscrew hole should be arranged on the parallel
keyway.
In exceptional cases the set screw must be offset 180° to the parallel keyway, if
because of the diameter of the drilled hole and hub core too little material is left
between the parallel keyway and the hub core (e.g. series ARS6, size 786).

e

M

Fig. 5: Setscrew bore

The following guidelines must be observed:

The set screw should be inserted in the centre of the hub core (see figure 5). If this option is not possible,
care must be taken that the distance (e) is at least M x 1.5.
Use a threaded stud with cup point to DIN 916 for set screws.

The length of the set screw must be selected so that it fills the threaded hole, but does
not project from the hub (Lmin. = M x 1.2).
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6.2.4 Balancing

Prebored couplings and/or prebored coupling parts are delivered unbalanced. It is recommended that
these parts are balanced to suit the application after finishboring (see DIN 740, DIN ISO 1940 part 1).

Balancing is normally done by drilling material away. To keep the amount of material to be removed to
a minimum, a largest possible balance radius must be selected (see figure 6).

Finishbored couplings and/or coupling parts are balanced according to the customer’s specifications.

Fig. 6: Arrangement of the balancing bore with onelevel balancing (balanced after machining the
keyway)

6.3 Fitting the coupling parts in case of shafthub connection with parallel key

Before beginning assembly the fitting bores and contact surfaces for rings, bushes, nuts and closefitting
bolts or taper pins and bushes (see item 6.12, "Fitting the plate packs" and/or separate assembly
instructions) must be cleaned of any rustpreventer. Likewise, the shaft ends must be carefully cleaned.

Observe the manufacturer’s instructions for handling the solvent.

The coupling parts must be fitted with the aid of suitable equipment to avoid damaging
the shaft bearings through axial joining forces. Always use suitable lifting equipment.

The shaft ends should not project from the inner sides of the hub. If necessary, the hubs can be adjusted
to the length of the shaft by fitting spacers or spacer rings (see figure 7). Axial fastening can be effected
by means of a set screw or end plate.

1L1

Fig. 7: Spacer ring

1 Spacer ring

The set screws should be tightened only with a hexagon socket spanner to
DIN ISO 2936, without extension tube.
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In case of hubs with a parallelkey connection fitting may be aided by slightly heating the coupling hubs
(maximum 150 °C).

Take precautions to avoid burns from hot parts.
Wear suitable protective gloves.

Hubs with transition fits and heated hubs can be pulled onto the slightly oiled shaft end with the aid of
a fitting device.

Screw threaded rod (the size of the thread depends on the shaft diameter) into the shaft end. Fit an
appropriately sized washer over the threaded rod. By screwing on and tightening a nut the hub is pushed
onto the shaft (see figure 8).

1

2

3

Fig. 8: Fitting the hub with threaded rod

1 Threaded rod
2 Washer

3 Nut

6.4 Demounting the shafthub connection with parallel key

If a coupling hub with parallelkey connection is to be pulled off the shaft, the plate packs must first be
demounted. Then, if necessary, the end plate can be demounted or the set screw loosened. With the aid
of a detaching device (threearmed pullingoff device) or by inserting a pullingoff device into the pullingoff
holes provided – if these are required in the order – pull the hub off the shaft end (see fig. 9 and 10).

In case of an interference fit the hub must, if necessary, be evenly slightly heated with a burner and carefully
pulled off the shaft, using a detaching device.

Take precautions to avoid burns from hot parts.
Wear suitable protective gloves.

Check the demounted parts to see if they can be reused and, if necessary, return them to Siemens for
repair.
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1

Fig. 9: Hub with tapped pullingoff holes

1 Pulling-off holes

Fig. 10: Threearmed pullingoff device (cannot be used for all hubs)

6.5 Shrink connections

6.5.1 Fitting

Cylindrical shrink fits are joined by heating the outer part. The correct joining temperature is calculated by
the manufacturer specifically for the order and is shown on the coupling drawing delivered with the unit.
To avoid premature locking the joining operation must be carried out quickly in a draughtfree area.

Care must be taken to keep transport distances short.

In the case of stepped shaft ends, when the hubs are pulled on, the locking bolts must
be removed from the threaded connections. When the hubs have been pulled on, the
locking screws must be screwed back in.

The surfaces to be joined must be absolutely clean and greasefree.

Observe the manufacturer’s instructions for handling the solvent.

Take precautions to avoid burns from hot parts.
Wear suitable protective gloves.
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6.5.2 Demounting

The coupling hubs must be provided with one or more oil channels, depending on length and design. The
oil must be injected into the join by way of the oil connections the number of which corresponds to the
number of oil pumps. Axial misalignment is achieved by means of a separate hydraulic press or
mechanical pullingoff device.

Secure hub axially. Risk of injury from falling coupling parts.

6.6 Clamping and slip hub connection

Forces are transmitted frictionally by the ARPEX clamping and slip hubs. The clamping or slip hubs are
delivered in an assembled condition (ready to fit) (see figs. 11 and 12).

1
2

3

5 7
4 6

Fig. 11: Clamping hub, type 124 (example: ARS6)

1 Tensioning bolt
2 Bevel surface "lubricated"
3 free of grease
4 Clamping hub

5 Clamping ring
6 Forcing-off bolt
7 Shaft

2

1

876

3

5
4

Fig. 12: Slip hub, type 125 (example: ARS6)

1 Forcing-off thread
2 Bronze bush
3 Bevel surface "lubricated"
4 free of grease

5 Tensioning bolt
6 Clamping hub
7 Clamping ring
8 Shaft
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6.6.1 Fitting

During fitting the following procedure must be observed:

• Degrease the hub bore and shaft.

Hub bore and shaft must be absolutely clean and free of grease.

Observe the manufacturer’s instructions for handling the solvent.

• Slightly loosen the tensioning bolts and pull the clamping ring off the hub slightly so that the clamping
ring sits loosely on it.

• Push the hub onto the shaft.

• Tighten the tensioning bolts evenly one after the other, going round several times until the clamping ring
lies evenly against the flange of the clamping or slip hub. The clamp connection is able to function when
the torque for tensioning bolts (quality 10.9) specified in table 5, "Tightening torques for connecting and
tensioning bolts" in item 6.8.1 has been reached and the clamping ring thus lies up against the hub
flange.

Failure to observe these instructions may impair the function of the clamping and/or
slip hub.

3

1

2

Fig. 13: Demounting with highpressure pump

1 Forcing-off bolt ISO 4017
2 G1/4"

3 High-pressure pump
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6.6.2 Demounting

Undo the tensioning bolts evenly one after the other. Each bolt must be loosened only half a turn per pass.
Unscrew all tensioning bolts 3 to 4 thread turns.

If the clamping ring does not come free off the clamping or slip hub by itself, forcingoff bolts to match the
number of available threads must be inserted in the ARPEX flange and evenly tightened until the clamping
ring comes free. Before once more pulling on the clamping ring, remove the bolts once more!

Clamping and slip hubs of type 124 (see Fig. 11) have, dependent on the size, already been equipped with
forcingoff bolts in the clamping ring. Before once more pulling on the clamping ring screw them back to
their original position!

If these actions do not work in case of larger clamping hubs, oil must be pumped by a highpressure pump
into the join between the clamping ring and the clamping hub to release the clamping ring. For this the
highpressure hose of the pump must be connected to the clamping ring via the G1/4" connecting thread
on the outer circumference (see Fig. 13).

Before reclamping remove the forcingoff bolts and reseal the G1/4" connecting thread, using the plug
supplied with the unit.

If the clamping ring is pulled off the clamping hub hydraulically, the bevel faces must be cleaned of
hydraulic oil and regreased with "Altemp Q NB 50" (Co. Klüber).

Observe the manufacturer’s instructions for handling the solvent.

Released clampinghub connections do not have to be demounted and regreased before being
retensioned. If however the bevel faces still have to be regreased, the abovementioned lubricant must
be used.

6.7 Split clamping hubs with halfshell

The halfshells are loosely bolted to the hubs (see figure 14).

2

3

1

Fig. 14: Split clamping hub with halfshell

1 Marking by numbers
2 Gap dimension

3 Marking by numbers

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 343 of 747



23 / 37
BA 8704 en 04/2012

6.7.1 Fitting

Before fitting, the halfshells must be removed from the hubs and the holes carefully cleaned and
degreased using a suitable degreasing agent.

Observe the manufacturer’s instructions for handling the solvent.

Do not interchange halfshells.
Check that the number markings (markingpunch number) at the side of the hub core
are identical (see Fig. 14).

Place the clamping hubs on the shaft ends. The tension screws in the halfshell must first be evenly
screwed up only handtight.

Ensure the halfshells are evenly seated. Check the gap size is even and, if necessary,
adjust.

Then, using a torque wrench, tighten the tension screws alternately in at least 3 passes (see table 4).

First pass: Tighten the clamping bolts to 30 % of the tightening torque (see table 4).

Second pass: Tighten the clamping bolts to 60 % of the tightening torque (see table 4).

Third pass: Tighten the clamping bolts to 100 % of the tightening torque (see table 4).

Table 4: Tightening torques for split clamping hubs with halfshell

Bolt

Quality

Tightening torque

ISO 4762 (DIN 912) 30% 60% 100%
Thread [Nm] [Nm] [Nm]

M6

10.9

4 8 12

M8 9 18 30

M10 18 36 60

M12 30 60 100

M14 48 96 160

M16 75 150 250

6.7.2 Demounting

Demounting is done in reverse order of fitting. Here the tension screws must be undone alternately in at
least 2 to 3 passes.

Risk of injury from falling coupling parts.
Secure all coupling parts before undoing the clamping bolts.
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6.8 Split spacers

Split spacers are fitted together according to length and tightened handtight or delivered as single parts.

6.8.1 Fitting split spacers

• Before assembly the fitting holes and the contact surfaces of the coupling parts must be degreased.

Fitting holes and contact surfaces of the coupling parts must be absolutely clean and
greasefree.

Observe the manufacturer’s instructions for handling the solvent.

• The inner and outer "recess" (centering pin, figure 15) and the fitting bores as well as the contact faces
of the individual parts of the split spacer must be inspected for any damage and, if necessary, reworked.

• Before fitting the connecting bolts note any balancing marks (see fig. 15 and fig. 16). If the spacers are
unmarked, the halves must be fitted so that the fitting holes of the outer flanges are correctly aligned
(see fig. 15 and fig. 16).

• The connection of the "recess" or closefitting bolt must be joined accurately and carefully.

• The connecting bolts must be tightened crosswise and evenly with the specified tightening torque
(see table 5, "Tightening torques for connecting and tensioning bolts").

• Care must be taken that the "recess" connection is straight.

Failure to observe these instructions may result in impairing the proper function of the
coupling.

1

2

3

4

Fig. 15: Uspacer with "recess" (centering pin) (ARS6)

1 Marking on balanced spacer,
during fitting, the balance marks must be
one above the other

2 Fitting bore

3 All-steel locking nut to DIN 980 Form "V"
4 Hexagon bolt to ISO 4017 - 8.8

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 345 of 747



25 / 37
BA 8704 en 04/2012

4

1

2

3

Fig. 16: Uspacer with closefitting bolts (ARC8)

1 Marking on balanced spacer Spacer,
during fitting, the balance marks must be
one above the other

2 Fitting bore
3 Flanged nut
4 Close-fitting bolt - 10.9

Table 5: Tightening torques for connecting and clamping bolts

Thread

Tightening torque TA

Standard screw

+ standard nut to DIN

and ISO

Tightening torque TA

Standard screw

+ locking nut to DIN 980

See figure 15

Tightening torque TA

Close-fitting bolt

+ collar nut

Tensioning bolt

Strength class 8.8 Strength class 8.8 Strength class 10.9

M 5 5 Nm 6 Nm 7 Nm

M 6 9 Nm 11 Nm 12 Nm

M 8 20 Nm 25 Nm 30 Nm

M 10 41 Nm 50 Nm 60 Nm

M 12 70 Nm 80 Nm 100 Nm

M 14 110 Nm 125 Nm 160 Nm

M 16 170 Nm 195 Nm 250 Nm

M 18 235 Nm 260 Nm 350 Nm

M 20 330 Nm 370 Nm 480 Nm

M 22 450 Nm 500 Nm 660 Nm

M 24 570 Nm 640 Nm 850 Nm

M 27 840 Nm 920 Nm 1200 Nm

M 30 1140 Nm 1200 Nm 1700 Nm

M 36 2000 Nm 2100 Nm 3100 Nm
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6.8.2 Fitting split spacers with creepcurrent insulation

Here the apply the same assembly instructions as those in item 6.8.1, however in the case of "U"spacers
with integrated creepcurrent insulation (see Fig. 17) the tightening torques in table 6, "Tightening torques
for connecting bolts with creepcurrent insulation" must always be adhered to.

2

1

Fig. 17: Split spacer with creepcurrent insulation

1 Creep-current insulation 2 Fitting bore

Table 6: Tightening torques for connecting bolts with creepcurrent insulation

Thread Tightening torque TA

M 6 10 Nm

M 8 20 Nm

M 10 38 Nm

M 12 75 Nm

M 16 155 Nm

M 20 280 Nm

M 24 470 Nm

M 30 1000 Nm

M 36 1550 Nm

The tightening torques indicated in tables 5 and 6 apply only to untreated bolts which
are inserted (only lightly oiled) in the condition as delivered.

Other tightening values, which are additionally documented or must be enquired
about from the manufacturer, apply to coated or separately treated bolts.
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6.9 "C", "D" and "F" flange screw connection

"C", "D" and "F" flanges are delivered readyassembled as an individual part or with a spacer, as agreed.

6.9.1 Fitting

• Before fitting the coupling parts must be carefully cleaned with a suitable cleaning agent.

Observe the manufacturer’s instructions for handling the solvent.

• The "recess" (centering pin, Fig. 18) or fitting bores (Fig. 19) and the contact face of the "C", "D" and
"F" flange must be inspected for any damage and, if necessary, reworked.

• The connection of the "recess" or closefitting bolt must be joined accurately and carefully.

• The connecting bolts must be tightened crosswise and evenly with the specified tightening torque
(see table 5).

• Care must be taken that the "recess" connection is straight.

Failure to observe these instructions may result in impairing the proper function of the
coupling.

5

1 2

6

3

4

7

Fig. 18: "C" and "F" flange screw connection (example ARS)

1 "C" flange
2 "F" flange
3 Connection provided by the customer
4 "Recess" connection

5 Hexagon bolt to ISO 4017 - 8.8
6 Connection provided by the customer
7 Hexagon bolt to ISO 4017 - 8.8
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1
2

3
1)

4

5

6 7

1)

Fig. 19: Fflange connection (example ARC)

1) Detail "X"

1 "F" flange
2 Connection provided by the customer
3 Close-fitting bolt with collar nut
4 Connection provided by the customer

5 Transport lock / mounting aid
6 Tensioning bolt
7 Fitting spacer

6.10 Fitting of assemblybalanced couplings

On couplings which have been assemblybalanced each individual coupling component must be marked
on the outside diameter of the flange with a fourdigit number (Figure 20, "AAAA"). When assembling, care
must be taken that only coupling parts having the same numbers on the outside circumference of the flange
are bolted together. The coupling parts must be arranged so that the numbers are in line and can be read
from one direction (see figure 20). Only in this way will the balancing condition meet the requirements!

1

2 3 4

A
A

A
A

A
A

A
A

A
A

A
A

A
A

A
A

Fig. 20: Marking in case of assembly balancing

1 readable from here
2 Hub 1

3 Spacer
4 Hub 2
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6.11 Pushing the units together

Set the shafts of the machines to be connected exactly the required shaft distance apart and align the
machines precisely (see figure 21).

1

Fig. 21: Aligning the units

1 Distance "SX" between shafts

6.11.1 Inserting spacer or intermediate unit

If necessary, using suitable lifting gear, insert spacer or intermediate unit between the flanges.

Notice, Danger of squeezing. Wear safety gloves.

If intermediate units with prefitted plate packs are used, they should not be demounted. The plate packs
are secured with transport locks (they are also used to facilitate assembly; see Detail "X" – figure 19).

After inserting the intermediate unit the transport locks must be removed, before the screw connections
of the flanges are tightened to the specified tightening torque.

Operation with the transport locks fitted is not permissible. Remove all transport
locks.
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6.12 Fitting the plate packs

ARPEX plate packs are packed individually, when delivered. The delivery includes instructions for fitting
ARPEX plate packs in German. Instructions in other languages must be ordered separately.

ARPEX fitting instructions include all the necessary data and instructions for correctly fitting the plate
packs.

The tightening torques for the plate pack bolting should exclusively be taken from the related
actual assembly instructions!

Furthermore all necessary details for alignment of the units to be connected are documented.

Matching of all existing sets of fitting instructions with their series is shown in table 7.

The sets of fitting instructions set out below can be ordered from  Siemens or on the Internet (see back
cover).

Table 7: Matching of the individual series with their fitting instructions

Series Type Assembly instructions

ARS‐6
with close-fitting screw connection AN 4200

with conical bolting AN 4243

ARP‐6
3-part (e.g. "NAN") with close-fitting screw connection AN 4224

3-part (e.g. "NAN") with conical bolting AN 4256

ARP‐6

5-part (e.g. "MCECM") with close-fitting screw

connection
AN 4228

5-part (e.g. "MCECM") with conical bolting AN 4253

ARC‐6/8/10
Standard version AN 4241

Version with special conical bolting AN 4244

ARF‐6 Standard version AN 4233

ARW‐4/6
with close-fitting screw connection AN 4239

with conical bolting AN 4254

ARH‐8
with close-fitting screw connection AN 4213

with conical bolting AN 4246
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7. Startup

Observe the instructions in section 3, "Safety instructions"!

7.1 Procedure before startup

Before startup the screw connections must be checked and, if necessary, retightened. The alignment
and the distance dimension "S1" (see tables in seriesspecific assembly instructions) must also be
checked and, if necessary, adjusted.

Coupling types with prefitted plate packs must be checked before startup to ensure that the transport
locks (see detail "X" – Figure 19) have been completely removed.

Then finally fit the coupling guard to prevent unintentional contact.

For the use in potentially explosive environments the protective equipment must
comply at least with type of protection IP2X.

Failure to observe these instructions may result in breakage of the coupling.
Danger to life from flying fragments.

A damaged coupling becomes an explosion hazard. Operating the coupling with
damaged coupling parts is not permitted in potentially explosive environments in
accordance with Directive 94/9/EC.

8. Operation

Observe the instructions in section 3, "Safety instructions"!

8.1 General operating data

During operation of the coupling watch for:

• Changes in running noise

• Sudden vibrations

If any malfunctions are noticed during operation, the drive assembly must be switched
off at once. The cause of the fault must be determined, using the fault table in section 9.

The troubleshooting table contains a list of possible faults, their causes and
suggested remedies.

If the cause cannot be identified or the unit repaired with the facilities available, you
are advised to contact one of the Siemens customerservice offices for specialist
assistance (see section 2).
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9. Faults, causes and remedy

Observe the instructions in section 3, "Safety instructions"!

9.1 General

The following irregularities can serve as a guide for fault tracing.

Where the system is a complex one, all component units must be included when tracing faults.

The coupling must run with little noise and vibration in all operating phases. Irregular behaviour must be
treated as a fault requiring immediate remedy.

Siemens will not be bound by the terms of the guarantee or warranty or otherwise be
responsible in cases of improper use of the coupling, modifications on the coupling
carried out without the agreement of Siemens, or use of spare parts not supplied by
Siemens.

When remedying faults and malfunctions, the coupling must always be taken out of
service. Secure the drive unit to prevent it from being started up unintentionally.
A notice should be attached to the ON switch stating clearly that work is in progress.
We also refer to the relevant accident prevention regulations at the place of
installation.

9.2 Possible faults

Table 8: Faults, causes and remedy

Faults Causes Remedy

Sudden changes in the noise
level and/or sudden
vibrations.

Change in alignment. Stop the installation.

If necessary, rectify any cause of the
changes in alignment (e.g. by fastening loose
foundation bolts).

Check wear; procedure as described in
section 10.

Plate breakage, torque
transmission via close-fitting
bolts / conical bolting

Stop the installation.

Demount coupling and remove remains of
pack.

Check and replace damaged coupling parts.

Check and, if necessary, adjust alignment
(see section 6).

Operating the coupling with broken ARPEX plate packs is not permitted under
Directive 94/9/EC. A correct torque transmission is no longer guaranteed in such case.
Perform a visual check of the ARPEX coupling as described in section 10.

A damaged coupling becomes an explosion hazard. Operating the coupling with
damaged coupling parts is not permitted in potentially explosive environments in
accordance with Directive 94/9/EC.
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9.3 Improper use

Experience has shown that the following faults can result in incorrect use of the ARPEX coupling. In
addition to observing the other instructions in this manual, care must therefore be taken to avoid these
faults.
Directive 94/9/EC requires the manufacturer and user to exercise especial care.

Failure to observe these instructions may result in breakage of the coupling.
Danger to life from flying fragments.

Through incorrect use the coupling may become an explosion hazard.

Incorrect use of the ARPEX coupling can result in damage to the coupling.

Coupling damage may result in stoppage of the drive and the entire plant.

9.3.1 Possible faults when selecting the coupling and/or coupling size

• Important information for describing the drive and the environment are not communicated.

• System torque too high.

• System speed too high.

• Application factor not correctly selected.

• Chemically aggressive environment is not taken into consideration.

• The temperature in the direct vicinity of the coupling is beyond the permissible range.

• Machining of a finished bore with incorrect diameter or incorrect fit assignment (see section 6).

• The transmission capacity of the shafthub connection is not appropriate to the operating conditions.

9.3.2 Possible faults when installing the coupling

• Components with transport or other damage are being fitted.

• When fitting coupling parts in a heated condition, these components are being excessively heated.

• The shaft diameter is beyond the specified tolerance range.

• Coupling parts are interchanged during fitting work.

• Specified tightening torques and/or angles are not being adhered to.

• Alignment and/or shaftmisalignment values do not match the specifications in the assembly and/or
operating instructions.

• The coupled machines are not correctly fastened to the foundation, and as a result shifting of the
machines e.g. through loosening of the foundationscrew connection is causing excessive
displacement of the coupling parts.

• ARPEX plate packes are not fitted correctly (see seriesspecific assembly instructions).

• The coupling protection used is not suitable for operation within the meaning of the
explosionprotection requirements and/or in accordance with Directive 94/9/EC.

• Operating conditions are being changed without authorisation.
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9.3.3 Possible faults in maintenance

• Maintenance intervals are not being adhered to.

• No genuine ARPEX plate packs are being used.

• Damaged ARPEX plate packs are being used.

• ARPEX plate packs are being used which do not meet the technical specification for the application.

• Leakage in the vicinity of the coupling is not being identified and as a result chemically aggressive
media are damaging the coupling.

10. Maintenance and repair

Observe the instructions in section 3, "Safety instructions"!

All work on the coupling must be carried out only when it is at a standstill.
The drive unit must be secured against being switched on accidentally (e.g. by locking
the key switch or removing the fuses from the power supply). A notice should be
attached to the ON switch stating clearly that work is in progress.
We also refer to the relevant accident prevention regulations at the place of
installation.

10.1 General

ARPEX couplings do not require maintenance; however, they should be visually inspected during
regular system maintenance inspections at least once a year. Especial attention should be given to the
condition of the plate packs. If individual plates or several plates are broken, the plate pack affected must
be replaced (see item 10.2).

No further maintenance work is necessary.

If the above specified maintenance instructions are not adhered to, a correct operation
of the coupling within the meaning of Directive 94/9/EC can no longer be guaranteed.

10.2 Replacing plate packs

Only original ARPEX plate packs must be used for replacement in order to guarantee troublefree torque
transmission and faultfree operation.

Normally, the plate packs can be replaced without moving the coupled machines. Exceptions
are combinations with socalled "B" hubs (hubs which for reasons of space are fitted the other
way round and so project into the spacer) and special solutions.

For refitting, the instructions in section 6, "Assembly", and section 7, "Startup", must be carefully
observed!
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11. Spare parts, customer service

11.1 Spareparts stockage

By stocking the most important spare parts on site you can ensure that the coupling is ready for use.

To order spare parts, refer to the spareparts list.

We guarantee only the original spare parts supplied by us. Nongenuine spare parts
have not been tested or approved by us. They may alter technical characteristics of
the coupling, thereby posing an active and/or passive risk to safety. Siemens will
assume no liability or guarantee for damage caused by nongenuine spare parts not
supplied by Siemens. The same applies to any accessories not supplied by Siemens.

Please note that certain components often have special production and supply specifications and that we
supply you with spare parts which comply fully with the current state of technical development as well as
current legislation.

When ordering spare parts, always state the following:

─ Quantity

─ Designation

─ Size

─ Number of the coupling drawing

─ Position of the spare part in the spareparts list

11.2 Addresses for ordering spare parts and customer service

When ordering spare parts or requesting a service specialist, please contact Siemens first (see section 2,
"General notes").
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12. Declarations

12.1 EC declaration of conformity

EC declaration of conformity

within the meaning of EC Directive 94/9/EC of 23.03.1994 and the legal requirements laid down for its
implementation

The manufacturer, Siemens AG, 46395 Bocholt, Germany, declares that the equipment described in these
assembly and operating instructions:

FLENDER ARPEX®
all-steel couplings
ARS-6, ARP-6, ARH-8,

ARC-6/8/10, ARW-4/6, ARF-6 series

is in conformity with Article 1 and Article 8, Paragraph 1 b) ii) of Directive 94/9/EC and complies with the
requirements of Directive 94/9/EC and the following standards:

DIN EN 1127‐1 : 10‐2011
DIN EN 13463‐1 : 07‐2009
DIN EN 13463‐5 : 10‐2011
DIN EN 1710 : 08‐2008

The technical documentation has been delivered to the body named below:

DEKRA EXAM GmbH, 44727 Bochum, Germany, code number: 0158.

Bocholt, 2012‐04‐19
Andre Jansen
(Director Engineering KUE)

Bocholt, 2012‐04‐19
Nicola Warning
(Director Business Subsegment KU)
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Siemens AG
Industry Sector
Mechanical Drives
Alfred-Flender-Straße 77
46395 Bocholt
GERMANY

www.siemens.com/drive-technologies

Subject to modifications

© Siemens AG 2012

Further Information:

"FLENDER gear units" on the Internet
www.siemens.com/gearunits

"FLENDER couplings" on the Internet
www.siemens.com/couplings

Service & Support:
http://support.automation.siemens.com/WW/view/en/10803928/133300

Lubricants:
http://support.automation.siemens.com/WW/view/en/42961591/133000
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AFWPR101/06b

Weatherproof quarter-turn
Quart de tour étanche

Performances
Caractéristiques

SD Range / Gamme SDSD Range / Gamme SD
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TYPE OF OPERATION DUTY RATING MAX. STARTS / HOUR 
FONCTIONNEMENT FACTEUR DE SERVICE DEMARRAGES / HEURE MAX

ON / OFF S4 - 30 % 360 (VAC)

CLASS III S4 - 50 % 1 200

Type of operation and modulating class /
Type de fonctionnement et classe de régulation

All data in this brochure are given for information only and are subject to change without notice.
Les données contenues dans cette brochure sont communiquées pour information et nous nous réservons la possibilité

de les modifier sans préavis.

Open or close the full stroke on average 20 to 30 times/day.

Ouvrir ou fermer sur toute la course en moyenne 20 à 30 fois/jour

On / Off

Tout ou Rien

Modulating Class III

Régulation Classe III

For higher precision and duty operation, please consult our "modulating range" catalogue.

Fonctionnement plus intensif ou précision plus grande : veuillez consulter le catalogue régulation

S4 motor duty according to IEC 34 Standard /
Service moteur S4 selon la norme IEC 34

Select intermediate positions, Modulating with good precision
(better than 2 %) on average 360 times/day.

Atteindre des positions intermédiaires avec une précision
suffisante(mieux que 2%) en moyenne 360 fois/jour.

S4 : Intermittent duty with starting
Repetition of cycles including :
- starting period D,
- period of constant speed N,
- rest period R.

Duty rating D.R (in %) = M / (R+M) * 100

S4 : Service Intermittent à démarrage
Suite de cycles comprenant :
- période de démarrage D,
- période de régime constant N,
- période de repos R.

Facteur de service (%) = M / (R+M) * 100

Bernard standard

Note on torque data : 
- Max torque data corresponds to the starting period D
- Operating torque corresponds to the constant speed period N

Note sur les valeurs de couple : 
- Le couple max correspond à la période de démarrage D
- Le couple de manoeuvre correspond à la période de régime constant N
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1 PH 230V 50Hz
On / Off - Tout ou Rien

S4 service - D.R : 30% / Moteur S4 service : 30% max

Max Operating Type Operating Flange Power Speed Current Current Cos Efficiency
torque torque time rated start

Couple Couple de Type Temps de Bride Puissance Vitesse In Id Cos Rendement
max manoeuvre manoeuvre

N.m N.m s / 90° ISO kW rpm A A ϕϕ %
tr/min

45 35 OA3 6 F05 / 07 0.03 1500 0.8 0.9 0.9 15

60 60 OA6 6 F05 / 07 0.03 1500 0.6 0.9 0.9 22

100 60 OA8 6 F05 / 07 0.06 1500 1.2 1.7 0.9 25

100 60 OAP 35 F05 / 07 0.02 1500 0.5 0.6 0.9 12

100 60 OAP 60 F05 / 07 0.03 1500 0.6 0.9 0.9 22

150 80 OA15 15 F05 / 07 0.03 1500 0.6 0.9 0.9 22

150 80 OA15 25 F05 / 07 0.03 1500 0.6 0.9 0.9 22

200 140 AS18 5 F07 / 10 0.20 1500 2.5 3.5 0.9 36

250 140 AS25 5 F07 / 10 0.40 1500 4.0 6.3 0.9 41

300 140 AS25 10 F07 / 10 0.10 750 1.8 2.5 0.9 27

250 140 ASP 30 F07 / 10 0.03 1500 0.6 0.9 0.9 22

250 140 ASP 50 F07 / 10 0.03 1500 0.6 0.9 0.9 22

600 400 AS50 30 F10 / 07 0.06 1500 1.2 1.7 0.9 25

600 400 AS50 60 F10 / 07 0.04 750 1.0 1.3 0.9 20

800 400 AS80 30 F12 0.15 1500 2.0 3.0 0.9 35

800 400 AS80 60 F12 0.10 750 1.8 2.5 0.9 27

1000 700 AS100 15 F12 / (F14) 0.40 3000 3.5 10.5 0.9 50

1000 700 AS100 20 F12 / (F14) 0.40 3000 3.5 10.5 0.9 50

1000 700 AS100 30 F12 / (F14) 0.20 1500 2.5 3.5 0.9 36

1000 700 AS100 45 F12 / (F14) 0.20 1500 2.5 3.5 0.9 36

1000 700 AS100 80 F12 / (F14) 0.06 1500 1.2 1.7 0.9 25

1000 750 BS100 30 F12 / (14) 0.20 1500 2.5 3.5 0.9 36

1000 750 BS100 60 F12 / (14) 0.06 1500 1.2 1.7 0.9 25

2500 1700 AS200 50 F16 / (F14) 0.40 3000 3.5 10.5 0.9 50

2500 1700 AS200 70 F16 / (F14) 0.20 1500 2.5 3.5 0.9 36

2500 1700 AS200 105 F16 / (F14) 0.20 1500 2.5 3.5 0.9 36

2500 1700 AS200 185 F16 / (F14) 0.06 1500 1.2 1.7 0.9 25

4000 3000 AS400 90 F16 0.40 3000 3.5 10.5 0.9 50

4000 3000 AS400 125 F16 0.20 1500 2.5 3.5 0.9 36

4000 3000 AS400 185 F16 0.20 1500 2.5 3.5 0.9 36
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3 PH 400V 50Hz
On / Off - Tout ou Rien

S4 service - D.R : 30% / Moteur S4 service : 30% max

Max Operating Type Operating Flange Power Speed Current Current Cos Efficiency
torque torque time rated start

Couple Couple de Type Temps de Bride Puissance Vitesse In Id Cos Rendement
max manoeuvre manoeuvre

N.m N.m s / 90° ISO kW rpm A A ϕϕ %
tr/min

60 60 OA6 6 F05 / 07 0.03 1500 0.3 0.5 0.5 30

60 60 OA6 3 F05 / 07 0.04 3000 0.3 0.7 0.8 43

100 60 OA8 6 F05 / 07 0.10 1500 0.6 1.1 0.6 40

80 60 OA8 3 F05 / 07 0.14 3000 0.7 2.8 0.6 52

100 60 OAP 35 F05 / 07 0.03 1500 0.3 0.5 0.5 30

100 60 OAP 60 F05 / 07 0.03 1500 0.3 0.5 0.5 30

150 80 OA15 15 F05 / 07 0.03 1500 0.3 0.5 0.5 30

150 80 OA15 25 F05 / 07 0.03 1500 0.3 0.5 0.5 30

200 140 AS18 5 F07 / 10 0.10 1500 0.6 1.1 0.6 40

250 140 AS25 5 F07 / 10 0.15 1500 0.7 2.1 0.6 58

300 140 AS25 10 F07 / 10 0.10 750 0.8 1.6 0.5 37

250 140 ASP 30 F07 / 10 0.03 1500 0.3 0.5 0.5 30

250 140 ASP 50 F07 / 10 0.03 1500 0.3 0.5 0.5 30

500 500 BS50 6.5 F12 0.50 1500 1.5 5.0 0.8 65

500 500 BS50 10 F12 0.20 1000 1.2 2.5 0.6 40

600 400 AS50 30 F10 / 07 0.06 1500 0.3 0.8 0.8 35

600 400 AS50 60 F10 / 07 0.06 750 0.6 0.9 0.4 40

800 400 AS80 30 F12 0.06 1500 0.3 0.8 0.8 35

800 400 AS80 60 F12 0.06 750 0.6 0.9 0.4 40

1000 700 AS100 15 F12 / (14) 0.14 3000 0.7 2.8 0.6 52

1000 700 AS100 20 F12 / (14) 0.14 3000 0.7 2.8 0.6 52

1000 700 AS100 30 F12 / (14) 0.10 1500 0.6 1.2 0.6 43

1000 700 AS100 45 F12 / (14) 0.10 1500 0.6 1.2 0.6 43

1000 700 AS100 80 F12 / (14) 0.10 1500 0.6 1.2 0.6 43

1000 700 AS100 155 F12 / (14) 0.06 750 0.6 0.9 0.4 40

1000 750 BS100 30 F12 / (14) 0.10 1500 0.6 1.1 0.6 40

1200 750 BS100 60 F12 / (14) 0.06 1500 0.3 0.8 0.8 35

2500 1700 AS200 15 F16 / (14) 0.50 3000 1.6 5.0 0.9 53

2500 1700 AS200 35 F16 / (14) 0.14 3000 0.7 2.8 0.6 52

2500 1700 AS200 50 F16 / (14) 0.14 3000 0.7 2.8 0.6 52

2500 1700 AS200 70 F16 / (14) 0.10 1500 0.6 1.2 0.6 43

2500 1700 AS200 105 F16 / (14) 0.10 1500 0.6 1.2 0.6 43

2500 1700 AS200 185 F16 / (14) 0.10 1500 0.6 1.2 0.5 30

4000 3000 AS400 25 F16 0.50 3000 1.6 5.0 0.9 53

4000 3000 AS400 65 F16 0.14 3000 0.7 2.8 0.6 52

4000 3000 AS400 90 F16 0.14 3000 0.7 2.8 0.6 52

4000 3000 AS400 125 F16 0.10 1500 0.6 1.2 0.6 43

4000 3000 AS400 185 F16 0.10 1500 0.6 1.2 0.6 43
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OA6 / OA8 / OAP

Standard dimensions S Ød7 S
Dimensions standard 9 / 11 / 14 / 16 / 17 / 19 14 / 18 / 20 / 22 14

45° machining on request / usinage à 45° sur demande

SOCKET MACHINING
USINAGE DE LA

DOUILLE

socket with 2 positions
douille avec 2 positions

Parallel square / Carré Key / Alésage Flat / Méplat

S

x’ x

y

y’

x' x

y

y'
d7

S

x’ x

y

y’
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Dimensions of standard drive and fixing versions

Standard version: AC, stroke 100 mm, transmission ratio 1-stage or 1:1, fixing version A
Brake or 
Encoder

Brake and Encoder

Brake and Potentiometer

Potentiometer

Force dependent shut off

Brake and Force dependent shut off

Fixing version C

Fixing version D, E, F (Please define dimension I in order or inquiry)

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or gear stages please add the corresponding 
dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage Stroke length 100 150 200 250 300
x 0 0 12 24 y 0 50 100 150 200+

Fixing version G (Please declare dimension I in order or inquiry)

Dimensions options[mm] [mm]

I
I

I
I
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Dimensions of standard drive and fixing versions

Standard version: AC, stroke 100 mm, transmission ratio 1-stage or 1:1, fixing version A
Brake or 
Encoder

Brake and Encoder

Brake and Potentiometer

Potentiometer

Force dependent shut off

Brake and Force dependent shut off

Fixing version C

Fixing version D, E, F (Please define dimension I in order or inquiry)

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or gear stages please add the corresponding 
dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage Stroke length 100 150 200 250 300
x 0 0 12 24 y 0 50 100 150 200+

Fixing version G (Please declare dimension I in order or inquiry)

Dimensions options[mm] [mm]

I
I

I
I
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DC fixing version A

DC fixing version C

DC fixing version D, E, F (Please define dimension I in order or inquiry)

Dimensions connection heads

Adjustment ring

Standard connection head

Cushioned connection head

without connection head

Adjustable connection head

Dimensions DC-version[mm] [mm]

Standard version: AC, stroke 100 mm, transmission ratio 1-stage or 1:1, fixing version A

I
I

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or gear stages please add the corresponding 
dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage Stroke length 100 150 200 250 300
x 0 0 12 24 y 0 50 100 150 200+
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DC fixing version A

DC fixing version C

DC fixing version D, E, F (Please define dimension I in order or inquiry)

Dimensions connection heads

Adjustment ring

Standard connection head

Cushioned connection head

without connection head

Adjustable connection head

Dimensions DC-version[mm] [mm]

Standard version: AC, stroke 100 mm, transmission ratio 1-stage or 1:1, fixing version A

I
I

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or gear stages please add the corresponding 
dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage Stroke length 100 150 200 250 300
x 0 0 12 24 y 0 50 100 150 200+
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Power tables

AC 1 x 230 V - 50 Hz

DC 24 V DC

* Brake requested.
Duty cycle applies to 10 min. duty time.
For tensile loading applies the maximum stroke force of the particular stroke speed.

So = no self-locking; Ss = static self-locking; Sd = dynamic self-locking
1-stage = 3,9:1
2-stage = 15,2:1
3-stage = 59,3:1

Motor Motor Planetary Trapezoidal Stroke um stroke force
speed power Duty cycle gear thread speed at stroke lenght [mm]

stages 100 150 200 250
-1min kW % mm mm/s 300

1600 0,055 25 1-st. 10x6 So 40* 450 450 450 450
2000 0,055 25 1-st. 10x3 Sd 25* 600 600 600 600
2000 0,055 25 1-st. 10x2 Sd 16* 600 600 600 600
2100 0,055 25 2-st. 10x6 So 14* 900 900 900 600
2300 0,055 50 2-st. 10x3 Sd 7,5 1000 1000 1000 600
2500 0,055 50 2-st. 10x2 Sd 5,5 1000 1000 1000 600
2600 0,055 50 3-st. 10x6 So 4,5 1000 1000 1000 600
2600 0,055 50 3-st. 10x3 Sd 2,2 1000 1000 1000 600
2600 0,055 50 3-st. 10x2 Sd 1,5 1000 1000 1000 600

maxim [N]

Motor Motor Planetary Trapezoidal Stroke um stroke force
speed power Duty cycle gear thread speed at stroke length [mm]

stages 100 150 200 250
-1min kW % mm mm/s 300

1200 0,030 15 1:1 10x6 So 120* 110 110 110 110
1200 0,030 15 1:1 10x3 Sd 60* 155 155 155 155
1200 0,030 15 1:1 10x2 Sd 40* 175 175 175 175
1200 0,030 15 1-st. 10x6 So 30* 450 450 450 450
1200 0,030 15 1-st. 10x3 Sd 15 600 600 600 600
1200 0,030 15 1-st. 10x2 Sd 10 600 600 600 600
1200 0,030 15 2-st. 10x6 So 8 1000 1000 1000 600
1200 0,015 30-40 2-st. 10x3 Sd 4 1000 1000 1000 600
1200 0,015 30-40 2-st. 10x2 Sd 2,7 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x6 So 2 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x3 Sd 1 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x2 Sd 0,7 1000 1000 1000 600

maxim  [N]

Brake or 
Encoder

Brake and Encoder

Brake and Potentiometer

Potentiometer

Force dependent shut off

Brake and Force dependent shut off

Dimensions DC options [mm]
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Power tables

AC 1 x 230 V - 50 Hz

DC 24 V DC

* Brake requested.
Duty cycle applies to 10 min. duty time.
For tensile loading applies the maximum stroke force of the particular stroke speed.

So = no self-locking; Ss = static self-locking; Sd = dynamic self-locking
1-stage = 3,9:1
2-stage = 15,2:1
3-stage = 59,3:1

Motor Motor Planetary Trapezoidal Stroke um stroke force
speed power Duty cycle gear thread speed at stroke lenght [mm]

stages 100 150 200 250
-1min kW % mm mm/s 300

1600 0,055 25 1-st. 10x6 So 40* 450 450 450 450
2000 0,055 25 1-st. 10x3 Sd 25* 600 600 600 600
2000 0,055 25 1-st. 10x2 Sd 16* 600 600 600 600
2100 0,055 25 2-st. 10x6 So 14* 900 900 900 600
2300 0,055 50 2-st. 10x3 Sd 7,5 1000 1000 1000 600
2500 0,055 50 2-st. 10x2 Sd 5,5 1000 1000 1000 600
2600 0,055 50 3-st. 10x6 So 4,5 1000 1000 1000 600
2600 0,055 50 3-st. 10x3 Sd 2,2 1000 1000 1000 600
2600 0,055 50 3-st. 10x2 Sd 1,5 1000 1000 1000 600

maxim [N]

Motor Motor Planetary Trapezoidal Stroke um stroke force
speed power Duty cycle gear thread speed at stroke length [mm]

stages 100 150 200 250
-1min kW % mm mm/s 300

1200 0,030 15 1:1 10x6 So 120* 110 110 110 110
1200 0,030 15 1:1 10x3 Sd 60* 155 155 155 155
1200 0,030 15 1:1 10x2 Sd 40* 175 175 175 175
1200 0,030 15 1-st. 10x6 So 30* 450 450 450 450
1200 0,030 15 1-st. 10x3 Sd 15 600 600 600 600
1200 0,030 15 1-st. 10x2 Sd 10 600 600 600 600
1200 0,030 15 2-st. 10x6 So 8 1000 1000 1000 600
1200 0,015 30-40 2-st. 10x3 Sd 4 1000 1000 1000 600
1200 0,015 30-40 2-st. 10x2 Sd 2,7 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x6 So 2 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x3 Sd 1 1000 1000 1000 600
1200 0,015 50-60 3-st. 10x2 Sd 0,7 1000 1000 1000 600

maxim  [N]

Brake or 
Encoder

Brake and Encoder

Brake and Potentiometer

Potentiometer

Force dependent shut off

Brake and Force dependent shut off

Dimensions DC options [mm]
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Item Part name Article-No.

40 ingle disc brake ........................................................................ Serial-Nr.

50 Force dependent shut off ................................................................................... Serial-Nr.

60 Potentiometer .....................................................................................................Serial-Nr.

70 Encoder ..............................................................................................................Serial-Nr.

Spring applied s

Spare parts list

Spring applied single disc brake Force dependent shut off

Potentiometer Encoder

40 50

60 70

Spare parts list

AC, transmission ratio 1:1

17161514

13 21 10 9 4 2 1 22 31 19 20

1-stage planetary gear 2-stage planetary gear 3-stage planetary gear

30

33 33

Item Part name Article-No.
1 Stator ..................................................................................................................Serial-No.
2 Rotor cpl..............................................................................................................Serial-No.
4 Grooved ball bearing ..........................................................................................00300100600383
7 Limit switch ........................................................................................................ 02450100000700
9 Terminal board cpl...............................................................................................Serial-No.
10 Pressure spring .................................................................................................. 8-2000-01.02
13 Connection head ................................................................................................Serial-No.
14 Pressure disc ..................................................................................................... Serial-No.
15 Switch jack 1 with quadring and limit switch ...................................................... 8-2000-02.01N
16 Switch jack 2 with limit switch ............................................................................ 8-2000-03.00
17 Spindle cpl...........................................................................................................Serial-No.
19 Felt ring .............................................................................................................. 8-2001-01.12
20 Gear cover ......................................................................................................... Serial-No.
21 Bearing plate with quadring ................................................................................8-2000-01.12N
22 Spindlenut, piston tube .......................................................................................Serial-No.

30 Planet wheel .......................................................................................................8-2000-60.03R
31 Internal ring gear with grooved ball bearing ....................................................... Serial-No.
33 Planet wheel carrier toothed .............................................................................. Serial-No.
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Item Part name Article-No.

40 ingle disc brake ........................................................................ Serial-Nr.

50 Force dependent shut off ................................................................................... Serial-Nr.

60 Potentiometer .....................................................................................................Serial-Nr.

70 Encoder ..............................................................................................................Serial-Nr.

Spring applied s

Spare parts list

Spring applied single disc brake Force dependent shut off

Potentiometer Encoder

40 50

60 70

Spare parts list

AC, transmission ratio 1:1

17161514

13 21 10 9 4 2 1 22 31 19 20

1-stage planetary gear 2-stage planetary gear 3-stage planetary gear

30

33 33

Item Part name Article-No.
1 Stator ..................................................................................................................Serial-No.
2 Rotor cpl..............................................................................................................Serial-No.
4 Grooved ball bearing ..........................................................................................00300100600383
7 Limit switch ........................................................................................................ 02450100000700
9 Terminal board cpl...............................................................................................Serial-No.
10 Pressure spring .................................................................................................. 8-2000-01.02
13 Connection head ................................................................................................Serial-No.
14 Pressure disc ..................................................................................................... Serial-No.
15 Switch jack 1 with quadring and limit switch ...................................................... 8-2000-02.01N
16 Switch jack 2 with limit switch ............................................................................ 8-2000-03.00
17 Spindle cpl...........................................................................................................Serial-No.
19 Felt ring .............................................................................................................. 8-2001-01.12
20 Gear cover ......................................................................................................... Serial-No.
21 Bearing plate with quadring ................................................................................8-2000-01.12N
22 Spindlenut, piston tube .......................................................................................Serial-No.

30 Planet wheel .......................................................................................................8-2000-60.03R
31 Internal ring gear with grooved ball bearing ....................................................... Serial-No.
33 Planet wheel carrier toothed .............................................................................. Serial-No.
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Item Part name Article-No.
80 DC field .............................................................................................................. Serial-Nr.
81 DC armature .......................................................................................................8-2000-21.00
82 Bronze-carbon ....................................................................................................8-2000-10.05
83 Brush holder .......................................................................................................8-2000-10.03
84 Jack ....................................................................................................................8-2000-10.04

Spare parts list

DC, transmission 1:1

8081828384
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Dimensions of standard drive and fixing versions

Standard version  A: Three-phase/AC, stroke 100 mm, transmission 1-stage or 1:1, fixing
Brake or 
Encoder or 
Potentiometer

Brake and Encoderer or 
Brake and Potentiometer

Force dependent shut off

Brake and force dependent shut off

Fixing version C

Fixing version D, E, F (Please define dimension I in order or inquiry)

Fixing version G (Please define dimension I in order or inquiry)

Dimensions options

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or different gear stages please add the 
corresponding dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage stroke length 100 150 200 250 300 350 400 450 500
x 0 0 17 32 y 0 50 100 150 200 250 300 350 400+

[mm] [mm]

I
I

I
I
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Dimensions of standard drive and fixing versions

Standard version  A: Three-phase/AC, stroke 100 mm, transmission 1-stage or 1:1, fixing
Brake or 
Encoder or 
Potentiometer

Brake and Encoderer or 
Brake and Potentiometer

Force dependent shut off

Brake and force dependent shut off

Fixing version C

Fixing version D, E, F (Please define dimension I in order or inquiry)

Fixing version G (Please define dimension I in order or inquiry)

Dimensions options

The * marked dimensions specify the drive length, of a standard drive (that means stroke length 100mm and 
transmission ratio 1-stage or 1:1). For longer stroke length and/or different gear stages please add the 
corresponding dimensions x and y from the table below.

Gear 1:1 1-stage 2-stage 3-stage stroke length 100 150 200 250 300 350 400 450 500
x 0 0 17 32 y 0 50 100 150 200 250 300 350 400+

[mm] [mm]

I
I

I
I
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Dimensions connection heads

Adjustment ring

Standard connection head

Cushioned connection head

Without connection head

Adjustable connection head

Power tables

AC 3 x 230 / 400 V - 50 Hz

Motor Motor Duty Planetary- Trapezoidal- Stroke maximum stroke force [N]
speed power cycle gear thread speed at stroke length [mm]

100 150 200 250 350 450
-1min kW % mm/s 300 400 500

1300 0,043 15 1:1 10x6 So 130* 120 120 120 120 120 120
1300 0,043 15 1:1 10x3 Sd 65* 170 170 170 170 170 170
1300 0,043 15 1:1 10x2 Sd 43* 190 190 190 190 190 190
1300 0,043 15 1-st. 10x6 So 30* 420 420 420 420 420 220
1300 0,043 15 1-st. 10x3 Sd 15 600 600 600 540 320 220
1300 0,043 15 1-st. 10x2 Sd 10 600 600 600 600 600 440
1300 0,032 15/40 2-st. 10x6 So 7 1500/900 1500/900 1000/600 540 320 220
1300 0,032 15/40 2-st. 10x3 Sd 3 1500/900 1500/900 1000/600 540 320 220
1300 0,022 15/50-60 2-st. 10x2 Sd 2 1500/900 1500/900 1500/900 1000 660 440
1300 0,022 15/50-60 3-st. 10x6 So 1,5 1600/960 1600/960 1000/600 540 320 220
1300 0,022 15/50-60 3-st. 10x3 Sd 1 1600/960 1600/960 1000/600 540 320 220
1300 0,022 15/50-60 3-st. 10x2 Sd 0,5 1600/960 1600/960 1600/960 1000 660 440

AC 1 x 230 V - 50 Hz

* Starting at stroke speed of 20 mm/sec. a brake is requested.
Duty cycle applies to 10 min. duty time.
For tensile loading applies the maximum stroke force of the particular stroke speed.
Actuators with with single phase motors reach only 60% of the force and motor power of those with 3-phase motors and 15 % stated 
duty cycle. 
The force and motor power stated at 40% and 60% won't change if the actuator is operated at 15% duty cycle.

So = no self-locking; Ss = static self-locking; Sd = dynamic self-locking
1-stage = 4,3:1
2-stage = 18,9:1
3-stage = 82,3:1

[mm]

Motor Motor Duty Planetary- Trapezoidal- Stroke maximum Stroke force [N]
speed power cycle gear thread speed at stroke length [mm]

100 150 200 250 350 450
-1min kW % mm/s 300 400 500

1300 0,05 15 1:1 10x6 So 130* 200 200 200 200 200 200
1300 0,05 15 1:1 10x3 Sd 65* 280 280 280 280 280 220
1300 0,05 15 1:1 10x2 Sd 43* 310 310 310 310 310 310
1300 0,05 15 1-st. 10x6 So 30* 700 700 700 540 320 220
1300 0,05 15 1-st. 10x3 Sd 15 1000 1000 1000 540 320 220
1300 0,05 15 1-st. 10x2 Sd 10 1000 1000 1000 1000 660 440
1300 0,032 40 2-st. 10x6 So 7 1500 1500 1000 540 320 220
1300 0,032 40 2-st. 10x3 Sd 3 1500 1500 1000 540 320 220
1300 0,022 50-60 2-st. 10x2 Sd 2 1500 1500 1500 1000 660 440
1300 0,022 50-60 3-st. 10x6 So 1,5 1600 1600 1000 540 320 220
1300 0,022 50-60 3-st. 10x3 Sd 1 1600 1600 1000 540 320 220
1300 0,022 50-60 3-st. 10x2 Sd 0,5 1600 1600 1600 1000 660 440
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Dimensions connection heads

Adjustment ring

Standard connection head

Cushioned connection head

Without connection head

Adjustable connection head

Power tables

AC 3 x 230 / 400 V - 50 Hz

Motor Motor Duty Planetary- Trapezoidal- Stroke maximum stroke force [N]
speed power cycle gear thread speed at stroke length [mm]

100 150 200 250 350 450
-1min kW % mm/s 300 400 500

1300 0,043 15 1:1 10x6 So 130* 120 120 120 120 120 120
1300 0,043 15 1:1 10x3 Sd 65* 170 170 170 170 170 170
1300 0,043 15 1:1 10x2 Sd 43* 190 190 190 190 190 190
1300 0,043 15 1-st. 10x6 So 30* 420 420 420 420 420 220
1300 0,043 15 1-st. 10x3 Sd 15 600 600 600 540 320 220
1300 0,043 15 1-st. 10x2 Sd 10 600 600 600 600 600 440
1300 0,032 15/40 2-st. 10x6 So 7 1500/900 1500/900 1000/600 540 320 220
1300 0,032 15/40 2-st. 10x3 Sd 3 1500/900 1500/900 1000/600 540 320 220
1300 0,022 15/50-60 2-st. 10x2 Sd 2 1500/900 1500/900 1500/900 1000 660 440
1300 0,022 15/50-60 3-st. 10x6 So 1,5 1600/960 1600/960 1000/600 540 320 220
1300 0,022 15/50-60 3-st. 10x3 Sd 1 1600/960 1600/960 1000/600 540 320 220
1300 0,022 15/50-60 3-st. 10x2 Sd 0,5 1600/960 1600/960 1600/960 1000 660 440

AC 1 x 230 V - 50 Hz

* Starting at stroke speed of 20 mm/sec. a brake is requested.
Duty cycle applies to 10 min. duty time.
For tensile loading applies the maximum stroke force of the particular stroke speed.
Actuators with with single phase motors reach only 60% of the force and motor power of those with 3-phase motors and 15 % stated 
duty cycle. 
The force and motor power stated at 40% and 60% won't change if the actuator is operated at 15% duty cycle.

So = no self-locking; Ss = static self-locking; Sd = dynamic self-locking
1-stage = 4,3:1
2-stage = 18,9:1
3-stage = 82,3:1

[mm]

Motor Motor Duty Planetary- Trapezoidal- Stroke maximum Stroke force [N]
speed power cycle gear thread speed at stroke length [mm]

100 150 200 250 350 450
-1min kW % mm/s 300 400 500

1300 0,05 15 1:1 10x6 So 130* 200 200 200 200 200 200
1300 0,05 15 1:1 10x3 Sd 65* 280 280 280 280 280 220
1300 0,05 15 1:1 10x2 Sd 43* 310 310 310 310 310 310
1300 0,05 15 1-st. 10x6 So 30* 700 700 700 540 320 220
1300 0,05 15 1-st. 10x3 Sd 15 1000 1000 1000 540 320 220
1300 0,05 15 1-st. 10x2 Sd 10 1000 1000 1000 1000 660 440
1300 0,032 40 2-st. 10x6 So 7 1500 1500 1000 540 320 220
1300 0,032 40 2-st. 10x3 Sd 3 1500 1500 1000 540 320 220
1300 0,022 50-60 2-st. 10x2 Sd 2 1500 1500 1500 1000 660 440
1300 0,022 50-60 3-st. 10x6 So 1,5 1600 1600 1000 540 320 220
1300 0,022 50-60 3-st. 10x3 Sd 1 1600 1600 1000 540 320 220
1300 0,022 50-60 3-st. 10x2 Sd 0,5 1600 1600 1600 1000 660 440
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AC 3x230V / 110V, transmission ratio 1:1

1-stage planetary gear 2-stage planetary gear 3-stage planetary gear

30

33 33

Spare parts list Spare parts list

40 50

60 70

7/8151413

21 10 16 9 4 17 2 1 22 19 20

Item Part name Article-No.
1 Stator ...................................................................................................................... Serial-No.
2 Rotor cpl...................................................................................................................Serial-No.
4 Grooved ball bearing ...............................................................................................00300100600483
7 Limit switch ............................................................................................................. 02450100000600
8 Automatic disconnector ...........................................................................................02450100000250
9 Terminal board cpl....................................................................................................Serial-No.
10 Pressure spring .......................................................................................................00155002470120
13 Connection head .....................................................................................................Serial-No.
14 Pressure disc .......................................................................................................... Serial-No.
15 Switch jack 1 with quadrings ...................................................................................8-2001-01.05N
16 Switch jack 2  .......................................................................................................... 8-2001-01.06A
17 Spindle cpl............................................................................................................... Serial-No.
19 Felt ring ................................................................................................................... 8-2001-01.12
20 Gear cover .............................................................................................................. Serial-No.
21 Bearing plate ...........................................................................................................8-2001-01.08N
22 Spindlenut, piston tube ........................................................................................... Serial-No.
30 Planet wheel ........................................................................................................... 8-2001-130.04
31 Internal ring gear cpl................................................................................................ Serial-No.
33 Planet wheel carrier toothed ................................................................................... Serial-No.

Item Part name Article-No.

40 ingle disc brake ........................................................................ Serial-Nr.

50 Force dependent shut off ................................................................................... Serial-Nr.

60 Potentiometer .....................................................................................................Serial-Nr.

70 Encoder ..............................................................................................................Serial-Nr.

Spring applied s

Spring applied single disc brake Force dependent shut off

Potentiometer Encoder
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AC 3x230V / 110V, transmission ratio 1:1

1-stage planetary gear 2-stage planetary gear 3-stage planetary gear

30

33 33

Spare parts list Spare parts list

40 50

60 70

7/8151413

21 10 16 9 4 17 2 1 22 19 20

Item Part name Article-No.
1 Stator ...................................................................................................................... Serial-No.
2 Rotor cpl...................................................................................................................Serial-No.
4 Grooved ball bearing ...............................................................................................00300100600483
7 Limit switch ............................................................................................................. 02450100000600
8 Automatic disconnector ...........................................................................................02450100000250
9 Terminal board cpl....................................................................................................Serial-No.
10 Pressure spring .......................................................................................................00155002470120
13 Connection head .....................................................................................................Serial-No.
14 Pressure disc .......................................................................................................... Serial-No.
15 Switch jack 1 with quadrings ...................................................................................8-2001-01.05N
16 Switch jack 2  .......................................................................................................... 8-2001-01.06A
17 Spindle cpl............................................................................................................... Serial-No.
19 Felt ring ................................................................................................................... 8-2001-01.12
20 Gear cover .............................................................................................................. Serial-No.
21 Bearing plate ...........................................................................................................8-2001-01.08N
22 Spindlenut, piston tube ........................................................................................... Serial-No.
30 Planet wheel ........................................................................................................... 8-2001-130.04
31 Internal ring gear cpl................................................................................................ Serial-No.
33 Planet wheel carrier toothed ................................................................................... Serial-No.

Item Part name Article-No.

40 ingle disc brake ........................................................................ Serial-Nr.

50 Force dependent shut off ................................................................................... Serial-Nr.

60 Potentiometer .....................................................................................................Serial-Nr.

70 Encoder ..............................................................................................................Serial-Nr.

Spring applied s

Spring applied single disc brake Force dependent shut off

Potentiometer Encoder
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Installation and operating instructions

1.0 Safety precautions

• Please read all documents carefully before assembling and putting into operation Strictly 
follow the instructions of this operating .

• Only trained personnel should perform the installation, electrical connection and 
operational work.

• Please follow the technical operating data and instructions attached to the .

• Please secure movable parts against unintended contact F
. The manufacturer explicitly states that this is the user's responsibility.

• Do not modify the actuator. This can lead to additional hazards and will result in non-
liability.

• Do not block the motor during stroke movement.

• Never overload the motor; stroke force and duty cycle cannot exceed the levels indicated 
on the .  damage .

• Before working on electrical lines, ensure that the electricity supply is disrupted and 
secured against unintended turn-on.

• Connect the actuator only to a circuit with working protective ground wire.

• It is imperative to read the respective electrical connection diagrams.

• Do not touch the actuator during operation, it can reach temperatures of up to 90°C, failure 
to abide may result in burns. 

1.1 Conditions of use

Only use the actuator to operate machinery, apparatuses and equipment where direct or indirect 
endangerment of persons is eliminated and the ambient temperature is -20°C up to 60°C.
The transport of passengers is not permitted without first consulting the manufacturer (or 
responsible representative).
If direct or indirect endangerment of persons cannot be eliminated, additional mandatory measures 
(cover, barrier, etc.) need to be implemented minimizing the risk potential accordingly. 

Do not use the actuator in dangerously explosive areas.  Our actuators are certified according to 
 94 / 9 / EG (ATEX 95) and have the following symbols (optional):

EEx II 3D,       bck II T5

Please ensure that the actuator cannot be overloaded.

manual

actuator

ailings during the set-up can 
cause injuries

name plate Disregarding the warnings can cause serious  to the actuator

directive

2.0 Accessories

Every drive is shipped with operating instructions and circuit diagram.
It is attached to the drive in a protective envelope when supplied.
The documentation is available in German and English.

3.0 Installation, attaching parts and electrical start-up

3.1 Installation and attaching parts

Always wear protective footwear during transport and assembly. A falling actuator can cause 
injuries. Assemble the actuator without rigging. Do not push or strike when assembling attaching 
parts.
The strength category of the fixing bolts must be at least 8.8.

3.2 Electrical start-up

• Before start-up ensure that the electricity supply is disrupted and secured against 
unintended turn-on. 

• Connect the actuator only to a circuit with working protective ground wire.

• Carefully read the wiring diagram and pay attention to the correct operating voltage (see 
name plate).

• All external cables have to be connected according to the wiring diagram. The actuator can 
be destroyed, if limit or thermal motor protection switches are not connected. If the 
actuators thermal protection responds, it must be totally switched off with allowance to cool 
down (Break contact element).
Attention!
When temperatures decline the actuator will automatically resume operation (bimetal).

• Determine the lifting stroke direction by using cyclic operation mode. To reverse the lifting 
direction switch two supply lead phases.

• IP 54 is the standard protection class for all Framo linear actuators.

4.0 Important notices

4.1 Piston rod blocking

Piston rod blocking through excessive stroke force or permanent stop forcing can damage the 
actuator!

4.2 Special safety equipment

By using a cushioned connection head or a force dependent shut-off (see options), the actuator can 
achieve a high safety standard. Generally, enough safety features should be included when 
choosing the actuator size.
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Installation and operating instructions

1.0 Safety precautions

• Please read all documents carefully before assembling and putting into operation Strictly 
follow the instructions of this operating .

• Only trained personnel should perform the installation, electrical connection and 
operational work.

• Please follow the technical operating data and instructions attached to the .

• Please secure movable parts against unintended contact F
. The manufacturer explicitly states that this is the user's responsibility.

• Do not modify the actuator. This can lead to additional hazards and will result in non-
liability.

• Do not block the motor during stroke movement.

• Never overload the motor; stroke force and duty cycle cannot exceed the levels indicated 
on the .  damage .

• Before working on electrical lines, ensure that the electricity supply is disrupted and 
secured against unintended turn-on.

• Connect the actuator only to a circuit with working protective ground wire.

• It is imperative to read the respective electrical connection diagrams.

• Do not touch the actuator during operation, it can reach temperatures of up to 90°C, failure 
to abide may result in burns. 

1.1 Conditions of use

Only use the actuator to operate machinery, apparatuses and equipment where direct or indirect 
endangerment of persons is eliminated and the ambient temperature is -20°C up to 60°C.
The transport of passengers is not permitted without first consulting the manufacturer (or 
responsible representative).
If direct or indirect endangerment of persons cannot be eliminated, additional mandatory measures 
(cover, barrier, etc.) need to be implemented minimizing the risk potential accordingly. 

Do not use the actuator in dangerously explosive areas.  Our actuators are certified according to 
 94 / 9 / EG (ATEX 95) and have the following symbols (optional):

EEx II 3D,       bck II T5

Please ensure that the actuator cannot be overloaded.

manual

actuator

ailings during the set-up can 
cause injuries

name plate Disregarding the warnings can cause serious  to the actuator

directive

2.0 Accessories

Every drive is shipped with operating instructions and circuit diagram.
It is attached to the drive in a protective envelope when supplied.
The documentation is available in German and English.

3.0 Installation, attaching parts and electrical start-up

3.1 Installation and attaching parts

Always wear protective footwear during transport and assembly. A falling actuator can cause 
injuries. Assemble the actuator without rigging. Do not push or strike when assembling attaching 
parts.
The strength category of the fixing bolts must be at least 8.8.

3.2 Electrical start-up

• Before start-up ensure that the electricity supply is disrupted and secured against 
unintended turn-on. 

• Connect the actuator only to a circuit with working protective ground wire.

• Carefully read the wiring diagram and pay attention to the correct operating voltage (see 
name plate).

• All external cables have to be connected according to the wiring diagram. The actuator can 
be destroyed, if limit or thermal motor protection switches are not connected. If the 
actuators thermal protection responds, it must be totally switched off with allowance to cool 
down (Break contact element).
Attention!
When temperatures decline the actuator will automatically resume operation (bimetal).

• Determine the lifting stroke direction by using cyclic operation mode. To reverse the lifting 
direction switch two supply lead phases.

• IP 54 is the standard protection class for all Framo linear actuators.

4.0 Important notices

4.1 Piston rod blocking

Piston rod blocking through excessive stroke force or permanent stop forcing can damage the 
actuator!

4.2 Special safety equipment

By using a cushioned connection head or a force dependent shut-off (see options), the actuator can 
achieve a high safety standard. Generally, enough safety features should be included when 
choosing the actuator size.

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 393 of 747



Subject to technical changes

Framo Morat GmbH & Co. KG Tel.: +49 (0) 7657 / 88-0 www.framo-morat.com
Höchst 7 • D-79871 Eisenbach Fax: +49 (0) 7657 / 88-333 info@framo-morat.com

Subject to technical changes

Framo Morat GmbH & Co. KG Tel.: +49 (0) 7657 / 88-0 www.framo-morat.com
Höchst 7 • D-79871 Eisenbach Fax: +49 (0) 7657 / 88-333 info@framo-morat.com

Linear actuator MiniLinear actuator Mini

D
8-

20
-1

10
e/

01
.0

6
10 11

D
8-

20
-1

11
e1

/0
1.

08

4.3 Ambient temperatures, condensate

Consult the manufacturer if the actuator operates in environmental temperatures below 0°C. 
Delayed start-up performance must be expected with minus temperatures.  In the minus 
temperature range suitable connection cables have to be used.
Constantly changing temperatures facilitate condensate formation.  This is also the case when used 
outside of buildings or in high humid environments. The default application of condensation holes (ø 
2 mm) by specifying the respective installation position (combined with humidification seal coating 
for rotor and stator) causes significant improvement. 
Attention!
The condensation holes will impact the protection class (IP65).

For low temperature applications constant unit heating is necessary. Please contact the 
manufacturer for details.
Do not stop the actuator by reversing the mains polarity, this will shorten the durability significantly.

4.4 Operating temperature

Consult the manufacturer if the actuator's temperature exceeds 90°C despite correct use. A defect 
could be possible.

4.6 Lubrication loss:

If a defect should cause a loss of lubrication, the floors will be slippery as grease might spill 
on the floor! Caution, danger of injury!
Under certain conditions an adverse effect on the environment is possible.

4.7 Self-locking ability

The self-locking ability depends on spindle pitch, the surface quality of the spindle/nut, the sliding 
speed, lubrication and temperature. We distinguish between dynamic (out of motion) and static 
(stationary) self-locking.

Vibrations can eliminate self-locking.
A certain number of factors such as lubrication, sliding speed and load can also create such 
favorable sliding characteristics that the self-locking is negatively impacted.  A theoretically self-
locking spindle cannot therefore replace a brake. Therefore it is impossible to assume guarantee 
obligations regarding self-locking.

Important: Self-locking is not intended to satisfy security-related characteristics!

To minimize additional dangers, observe the usual care for technical products.

5.0  Maintenance and lubrication

The drives are provided with lifetime lubrication. Depending on the working conditions, the service life can 
be many years. Relubrication is usually not necessary.

For special applications (such as continuous operation, maximum spindle load, vertical fitting position, 
etc.) and to increase the operational reliability, we recommend relubricating the spindle nut on a regular 
basis. The drives can be optionally equipped with a grease nipple for this purpose.
The relubrication intervals must be defined depending on the actual loads (we recommend relubricating 
after approx. 5000 double strokes). We recommend using 3 - 5 grams of the lubricant "Syntheso D680 
EP".

 
 
5.1 Warranty and repair

All actuators pass through a 100% test run before dispatch and are checked according to order data 
and marked with the CE sign.  During the warranty period, the actuator must not be opened. Any 
disassembly releases the manufacturer of any guarantees.

If repairs are necessary, send the unit to the manufacturer or to the appropriate representative. At 
extra cost, the manufacturer can dispatch a service technician on short notice.

6.0 End of  service life

6.1 If the service life of the product has ended you can send it to the manufacturer for reconditioning.

6.2 If you would like to dispose of the actuator, you have to find an environmentaly friendly way and 
abide by all legal regulations.
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4.3 Ambient temperatures, condensate

Consult the manufacturer if the actuator operates in environmental temperatures below 0°C. 
Delayed start-up performance must be expected with minus temperatures.  In the minus 
temperature range suitable connection cables have to be used.
Constantly changing temperatures facilitate condensate formation.  This is also the case when used 
outside of buildings or in high humid environments. The default application of condensation holes (ø 
2 mm) by specifying the respective installation position (combined with humidification seal coating 
for rotor and stator) causes significant improvement. 
Attention!
The condensation holes will impact the protection class (IP65).

For low temperature applications constant unit heating is necessary. Please contact the 
manufacturer for details.
Do not stop the actuator by reversing the mains polarity, this will shorten the durability significantly.

4.4 Operating temperature

Consult the manufacturer if the actuator's temperature exceeds 90°C despite correct use. A defect 
could be possible.

4.6 Lubrication loss:

If a defect should cause a loss of lubrication, the floors will be slippery as grease might spill 
on the floor! Caution, danger of injury!
Under certain conditions an adverse effect on the environment is possible.

4.7 Self-locking ability

The self-locking ability depends on spindle pitch, the surface quality of the spindle/nut, the sliding 
speed, lubrication and temperature. We distinguish between dynamic (out of motion) and static 
(stationary) self-locking.

Vibrations can eliminate self-locking.
A certain number of factors such as lubrication, sliding speed and load can also create such 
favorable sliding characteristics that the self-locking is negatively impacted.  A theoretically self-
locking spindle cannot therefore replace a brake. Therefore it is impossible to assume guarantee 
obligations regarding self-locking.

Important: Self-locking is not intended to satisfy security-related characteristics!

To minimize additional dangers, observe the usual care for technical products.

5.0  Maintenance and lubrication

The drives are provided with lifetime lubrication. Depending on the working conditions, the service life can 
be many years. Relubrication is usually not necessary.

For special applications (such as continuous operation, maximum spindle load, vertical fitting position, 
etc.) and to increase the operational reliability, we recommend relubricating the spindle nut on a regular 
basis. The drives can be optionally equipped with a grease nipple for this purpose.
The relubrication intervals must be defined depending on the actual loads (we recommend relubricating 
after approx. 5000 double strokes). We recommend using 3 - 5 grams of the lubricant "Syntheso D680 
EP".

 
 
5.1 Warranty and repair

All actuators pass through a 100% test run before dispatch and are checked according to order data 
and marked with the CE sign.  During the warranty period, the actuator must not be opened. Any 
disassembly releases the manufacturer of any guarantees.

If repairs are necessary, send the unit to the manufacturer or to the appropriate representative. At 
extra cost, the manufacturer can dispatch a service technician on short notice.

6.0 End of  service life

6.1 If the service life of the product has ended you can send it to the manufacturer for reconditioning.

6.2 If you would like to dispose of the actuator, you have to find an environmentaly friendly way and 
abide by all legal regulations.
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Technical description

1.Design

Framo linear actuators are electromechanical drives which convert the rotating motion of the integrated electric 
motor into a linear forward or backward motion.
Framo actuators are primarily designed for industrial use. They are particularly robust and equipped with many 
safety standards.  All installation positions are permissible.
Special technical features are:
Complete stainless steel housing (for type Mini 0, 01 and 1) which protects all mechanical and electrical parts 
(including terminal board). Only the connecting cables and the movable piston rod needs to be retracted. 

2. Piston rod 

The stainless steel piston rod is ground (except for Mini 3).
The piston rod is not locked to prevent torsion. The customer must provide a locking facility with the part that is 
moved.
Radial forces are generally not allowed. 

3. Motors

The built-in electric motor has a hollow rotor shaft which permits the lifting spindle and the piston rod to be guided 
through it and therefore allows particularly short dimensions.

Depending on the size, the motors can be delivered with three-phase, single-phase or direct current (special voltage 
on request). With the exception of the direct current motor, all motors are fitted with a thermal protection switch 
(trigger temperature +125°C. The motor winding is ISO class B. Standard protection class: IP 54. The three-phase 
motors can be connected to 3 x 230 or 3 x 400 V AC. 

3.1 DC actuators

Separate power tables are available for DC actuators.
If the DC motor operates as an individual unit, a suitable EMC interference suppressor shall be provided close to the 
motor terminal drive.  For unit installation, the unit has to be suppressed.
For this reason direct interference elimination is not always necessary and the interference suppressor is not 
located in the drive, therefore the customer has to plan for this possible requirement.

4. Duty cycle

The indicated duty cycles relate to a maximum load time of 10 minutes, a maximum ambient temperature of 40°C 
and a maximum installation height of 1000 m above sea level.

5. Gears, stroke lengths

Implementation without gears or the installation of 1- to 3-stage planetary gears allows the selection of different 
stroke speeds for every type (0.5 to 181 mm/s). Depending on the type, special travel lengths of 10 to 800 mm are 
possible.

6. Spindle

Framo Mini actuators  with a rolled acme lead screw  are predominantly dynamically self-locking.

7. Limit switches

A limit switch is incorporated for each stroke-end position. The Mini 01 up to Mini 3 are also equipped with a safety 
limit switch (forced separator) which protects the actuator against destruction in case of faulty wiring or if a limit switch 
fails. The limit switches are installed in a fixed position and cannot be adjusted.

8. Brake

At stroke speeds of more than 20 mm/s, three-phase and single-phase actuators should be equipped with a brake 
because of their tendency to overrun (DC actuators see performance table notes).
We also recommend that a brake is installed if the drive has a spindle that is not self-locking and if the demands on 
disconnection accuracy are exacting. A magnetic-electric single-disc brake is available for all sizes.

9. Connection cables

The standard actuators are supplied with external connection cables (1m length). Longer or special cables are 
available upon request, e.g. for low temperatures or with shielding.

10. Fixing options, connection heads

Flange, foot and attachment bolts can be supplied in addition to standard attachment configuration A (attachment 
eye to eye). The drive can also be delivered with different connection heads (see dimensional drawings).

11. Paint coating  (only Mini 2 and 3)

The standard drive housing (tubular steel) is sprayed with a special acrylic resin lacquer (RAL 7031, bluish grey) 
which is also suitable as primer for other lacquers (artificial or acrylic). 

12. Reliability and quality assurance

Every actuator is produced according to order and tested under nominal load conditions. A proven modular system 
makes it possible to produce a large number of different models and to adapt them to customer requirements. All 
individual parts and sub-assemblies are generally kept in stock.

13. Conditions of use

The conditions of actuator use prohibit the movement of loads whereby persons can be directly or 
indirectly endangered.  
The application of actuators in equipment intended to transport passengers is not permitted without first 
consulting the manufacturer (or responsible representative).
In this context we refer to EU Machinery Directive 98 / 37 / EC and the Act on Technical Equipment 
(Equipment Safety Act) where the user is responsible for the implementation of "protective 
guards/barriers" to prevent touching (crushing hazard) during operation. 
This also applies for the application of actuators with suspended loads where persons can be 
endangered.
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Technical description

1.Design

Framo linear actuators are electromechanical drives which convert the rotating motion of the integrated electric 
motor into a linear forward or backward motion.
Framo actuators are primarily designed for industrial use. They are particularly robust and equipped with many 
safety standards.  All installation positions are permissible.
Special technical features are:
Complete stainless steel housing (for type Mini 0, 01 and 1) which protects all mechanical and electrical parts 
(including terminal board). Only the connecting cables and the movable piston rod needs to be retracted. 

2. Piston rod 

The stainless steel piston rod is ground (except for Mini 3).
The piston rod is not locked to prevent torsion. The customer must provide a locking facility with the part that is 
moved.
Radial forces are generally not allowed. 

3. Motors

The built-in electric motor has a hollow rotor shaft which permits the lifting spindle and the piston rod to be guided 
through it and therefore allows particularly short dimensions.

Depending on the size, the motors can be delivered with three-phase, single-phase or direct current (special voltage 
on request). With the exception of the direct current motor, all motors are fitted with a thermal protection switch 
(trigger temperature +125°C. The motor winding is ISO class B. Standard protection class: IP 54. The three-phase 
motors can be connected to 3 x 230 or 3 x 400 V AC. 

3.1 DC actuators

Separate power tables are available for DC actuators.
If the DC motor operates as an individual unit, a suitable EMC interference suppressor shall be provided close to the 
motor terminal drive.  For unit installation, the unit has to be suppressed.
For this reason direct interference elimination is not always necessary and the interference suppressor is not 
located in the drive, therefore the customer has to plan for this possible requirement.

4. Duty cycle

The indicated duty cycles relate to a maximum load time of 10 minutes, a maximum ambient temperature of 40°C 
and a maximum installation height of 1000 m above sea level.

5. Gears, stroke lengths

Implementation without gears or the installation of 1- to 3-stage planetary gears allows the selection of different 
stroke speeds for every type (0.5 to 181 mm/s). Depending on the type, special travel lengths of 10 to 800 mm are 
possible.

6. Spindle

Framo Mini actuators  with a rolled acme lead screw  are predominantly dynamically self-locking.

7. Limit switches

A limit switch is incorporated for each stroke-end position. The Mini 01 up to Mini 3 are also equipped with a safety 
limit switch (forced separator) which protects the actuator against destruction in case of faulty wiring or if a limit switch 
fails. The limit switches are installed in a fixed position and cannot be adjusted.

8. Brake

At stroke speeds of more than 20 mm/s, three-phase and single-phase actuators should be equipped with a brake 
because of their tendency to overrun (DC actuators see performance table notes).
We also recommend that a brake is installed if the drive has a spindle that is not self-locking and if the demands on 
disconnection accuracy are exacting. A magnetic-electric single-disc brake is available for all sizes.

9. Connection cables

The standard actuators are supplied with external connection cables (1m length). Longer or special cables are 
available upon request, e.g. for low temperatures or with shielding.

10. Fixing options, connection heads

Flange, foot and attachment bolts can be supplied in addition to standard attachment configuration A (attachment 
eye to eye). The drive can also be delivered with different connection heads (see dimensional drawings).

11. Paint coating  (only Mini 2 and 3)

The standard drive housing (tubular steel) is sprayed with a special acrylic resin lacquer (RAL 7031, bluish grey) 
which is also suitable as primer for other lacquers (artificial or acrylic). 

12. Reliability and quality assurance

Every actuator is produced according to order and tested under nominal load conditions. A proven modular system 
makes it possible to produce a large number of different models and to adapt them to customer requirements. All 
individual parts and sub-assemblies are generally kept in stock.

13. Conditions of use

The conditions of actuator use prohibit the movement of loads whereby persons can be directly or 
indirectly endangered.  
The application of actuators in equipment intended to transport passengers is not permitted without first 
consulting the manufacturer (or responsible representative).
In this context we refer to EU Machinery Directive 98 / 37 / EC and the Act on Technical Equipment 
(Equipment Safety Act) where the user is responsible for the implementation of "protective 
guards/barriers" to prevent touching (crushing hazard) during operation. 
This also applies for the application of actuators with suspended loads where persons can be 
endangered.
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14. Special safety instructions

It is possible to bring the actuator to a higher safety standard by using the following options:

1. cushioned connection head

2. force-dependent shut-off

Generally, enough safety features should be included when choosing the actuator size.

15. Self-locking ability

The self-locking ability depends on the spindle pitch, the surface quality of the spindle/nut, the sliding 
speed, lubrication and temperature. We distinguish between dynamic (out of motion) and static 
(stationary) self-locking.

Vibrations can eliminate self-locking. A certain number of factors such as lubrication, sliding speed and 
load can also create such favorable sliding characteristics that the self-locking is negatively influenced.  
A theoretically self-locking spindle cannot therefore replace a brake. Therefore it is impossible to 
assume guarantee obligations regarding self-locking.

Important: Self-locking is not intended to satisfy security-related characteristics!

To minimize additional dangers, observe the usual care for technical products.

16. Options

The following options allow individual applications:

1. IP 65 (water jet proof)

2. Force-dependent shut-off (as protection for block movement or if a preset stroke force is exceeded)

3. Cushioned connecting head (e.g. approaching a permanent stop)

4. Adjustable connection head (for small changes to the attachment position)

5. Adjusting ring on piston rod (for simple retracting position adjustment)

6. Brake (for precise switch-off and non-self-locking actuators)

7. Mounting angles in combination with fixing version D (attachment bolts)

8. Integrated helical potentiometer (for travel monitoring and/or position control)

9. Rotary pulse encoder (for digital pulse processing for position and speed control)

10. Different fixing possibilities (installation conditions can be taken into account)

11. Humidification seal coating of rotor and stator and/or condensation hole (if there is danger of condensation).

12. Explosion proof according to directive 94 / 9 / EG (ATEX 95)

13. Connection cable motor and/or helical potentiometer shielded (for frequency converter operation etc.)
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Limit switches

2 limit switches (two-way contact) arranged below 45° to each other.
Force separated safety limit switch (not for Mini 0) lying in-between

Housing

Front cover

Switching jack
'Retracting' position 

Terminal board with
Connector

Piston rod

Switching jack
'Extended' position 

Adjusting ring for retracted position

Grub screws Adjusting ring

System advantages:

• No continuous contact of limit switch and piston rod
• Improved insulation and more stability, no switching grooves
• End of stroke damping through installed spring
• Better control of the piston rod
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14. Special safety instructions

It is possible to bring the actuator to a higher safety standard by using the following options:

1. cushioned connection head

2. force-dependent shut-off

Generally, enough safety features should be included when choosing the actuator size.

15. Self-locking ability

The self-locking ability depends on the spindle pitch, the surface quality of the spindle/nut, the sliding 
speed, lubrication and temperature. We distinguish between dynamic (out of motion) and static 
(stationary) self-locking.

Vibrations can eliminate self-locking. A certain number of factors such as lubrication, sliding speed and 
load can also create such favorable sliding characteristics that the self-locking is negatively influenced.  
A theoretically self-locking spindle cannot therefore replace a brake. Therefore it is impossible to 
assume guarantee obligations regarding self-locking.

Important: Self-locking is not intended to satisfy security-related characteristics!

To minimize additional dangers, observe the usual care for technical products.

16. Options

The following options allow individual applications:

1. IP 65 (water jet proof)

2. Force-dependent shut-off (as protection for block movement or if a preset stroke force is exceeded)

3. Cushioned connecting head (e.g. approaching a permanent stop)

4. Adjustable connection head (for small changes to the attachment position)

5. Adjusting ring on piston rod (for simple retracting position adjustment)

6. Brake (for precise switch-off and non-self-locking actuators)

7. Mounting angles in combination with fixing version D (attachment bolts)

8. Integrated helical potentiometer (for travel monitoring and/or position control)

9. Rotary pulse encoder (for digital pulse processing for position and speed control)

10. Different fixing possibilities (installation conditions can be taken into account)

11. Humidification seal coating of rotor and stator and/or condensation hole (if there is danger of condensation).

12. Explosion proof according to directive 94 / 9 / EG (ATEX 95)

13. Connection cable motor and/or helical potentiometer shielded (for frequency converter operation etc.)
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2 limit switches (two-way contact) arranged below 45° to each other.
Force separated safety limit switch (not for Mini 0) lying in-between

Housing

Front cover

Switching jack
'Retracting' position 

Terminal board with
Connector

Piston rod

Switching jack
'Extended' position 

Adjusting ring for retracted position

Grub screws Adjusting ring

System advantages:

• No continuous contact of limit switch and piston rod
• Improved insulation and more stability, no switching grooves
• End of stroke damping through installed spring
• Better control of the piston rod
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Zahnradpumpen
GEAR PUMPS
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Zahnradpumpen Ventile Sonderprodukte Systeme

P U M P E N T E C H N O L O G I E

Allgemeine Technische Informationen

Mit diesem Teil des Katalogs erhalten Sie Angaben zur Aus-

führung und zum Betrieb unserer Zahnradpumpen. Die mit den 

Pumpen ausgelieferte Betriebsanleitung enthält weitere Hinweise 

und ist in jedem Fall zusätzlich zu beachten. Änderungen sind 

vorbehalten.

1 Einsatzgebiete
Zahnradpumpen kommen in der Ölhydraulik, der 

Schmiertechnik und beim Transport unterschiedlichster Öle oder 

schmierfähiger Flüssigkeiten zum Einsatz.

Typische Einsatzgebiete:

Allgemeiner Maschinenbau, Automobilbau, Apparatebau, Bau-

maschinen, Bergwerkstechnik, Chemieanlagenbau, Dieselmo-

toren, Druckereimaschinen, Elektromotorenbau, Fahrzeugtech-

nik, Gasturbinen, Getriebe, Gießereitechnik, Holzbearbeitungs-

technik, Industriegetriebebau, Kältetechnik, Kompressorenbau, 

Kraftwerkstechnik, Motorenbau, Papiermaschinen, Pumpenbau, 

Schiffbau, Textilmaschinen, Verdichterbau, Wasserturbinen, 

Walzwerkindustrie, Werkzeugmaschinen, Windenergieerzeu-

gung, Zementanlagenbau.

Typische Fördermedien:

Altöl, ATF-Öl, Bohröl, Dieselkraftstoffe, Emulsionen, Getriebeöl, 

Heizöle, Hydrauliköl, Motorenöl, Polyglykolöl, Polyalphaolefinöl, 

Schneidöl, Schweröl, Wärmeträgeröl, Ziehöl.

Andere Fördermedien auf Anfrage.

RICKMEIER
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General Technical Information

This section of the catalog contains general information and 

instructions for the operation of our gear pumps. Our pumps are 

delivered with operating instructions that include important notes, 

which must also be respected in every case. We reserve all rights 

to technical changes.

1 Applications
RICKMEIER gear pumps are used in the field of oil hydraulics, 

lubrication technology and for the transport of the most different 

oils or lubricating liquids.

Typical fields of applications:

General machine building, apparatus engineering, construction 

machines, mining industry, chemical industry, diesel engines, 

printing machines, electric motor construction, automotive 

engineering, gas turbines, gears, industrial gear transmissions, 

refrigeration technology, compressor manufacturing, power 

generation, motor construction, paper machines, pump industry, 

shipbuilding, textile machines, compressor manufacturing, water 

turbines, rolling mills, tooling machines, wind energy generation, 

and cement plant building.

Typical flow media:

Used oil, ATF-oil, emulsions, diesel fuels, gear lubricant oil, 

heating fuel oil, hydraulic fluid, crankcase oil, polyglycol oil, 

polyalphaolefin oil, cutting oil, heavy oil, thermal oil, drawing 

compound. Other fluids on request.

.
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2 Produktbeschreibung
 Zahnradpumpen zeichnen sich durch einen 

einfachen und robusten Aufbau aus, der in Abb. 1 dargestellt ist. 

Eine Pumpe in Standardausführung besteht aus Rädergehäuse 

(1), Antriebsdeckel (2) und Schlussdeckel (3), der optional auch 

mit einem Druckbegrenzungsventil (7) ausgeführt werden kann 

sowie den gehärteten Radwellen (4).

Großzügig dimensionierte, sonderbeschichtete Mehrstoff-

Gleitlager (5) besitzen eine hohe Lebensdauer und haben sehr 

gute Trockenlaufeigenschaften. Die Wellenabdichtung wird 

standardmäßig mit einem Radialwellendichtring (6) oder, wo 

erforderlich, mit einer Gleitringdichtung ausgeführt. Eine kurze, 

geradlinige Führung der Strömungskanäle bewirkt ein gutes 

Ansaugverhalten und leisen Lauf. Gemeinsam mit einer 

speziellen Ausführung der Verzahnung und des Rädergehäuses 

wird ein extrem niedriges Geräuschniveau während des Betriebs 

sichergestellt.

RICKMEIER

2  Product description
RICKMEIER gear pumps excel in a very simple and robust 

construction that has been represented in Fig. 1. A pump in the 

standard version consists of the gear casing (1), driving cover (2) 

and end cover (3), with an option for a pressure relief valve (7) plus 

the hardened  gear wheels (4).

Compound journal bearings (5) with special coating and in ample 

dimension demonstrate a long life having very good dry-running 

capability. The shaft sealing, as a standard, is equipped with a 

radial shaft seal (6) or, where required, with a mechanical seal. A 

short and straight-line alignment of the flow channels provides for 

a good suction capability and quiet running. The combination with 

a special version of gearing and gear casing assures extremely 

low levels of noise during operation.

Rädergehäuse

Antriebsdeckel

Schlussdeckel

Radwellen

Dichtungen

Gleitlager

Standard

EN-GJL-250

(GG-25)*

Einsatzstahl

NBR

Verbundlager

alternativ

EN-GJS-400-15

(GGG-40)*

auf Anfrage

FPM "Viton", u.a.

auf Anfrage

gear casing

driving cover

end cover

gear wheels

seals

journal bearings

standard

EN-GJL-250

(GG-25)*

hardened steel

NBR

compound bearings

alternative

EN-GJS-400-15

(GGG-40)*

on request

FPM "Viton", a.o.

on request

Werkstoffe Materials

* früher gebräuchliche Bezeichnungen * previously used descriptions

Abb. 1:  Zahnradpumpe - Standardausführung Fig. 1: Gear pump - standard version 

12 3 74 56 5
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Da dieser Vorgang bei gasförmigen wie flüssigen Medien in 

gleicher Weise erfolgt, ist die Pumpe in der Lage, die Saugleitung 

selbst zu entlüften, bis sie vollständig mit flüssigem Förder-

medium gefüllt ist.

Hinweis: die Entlüftung der Saugleitung ist nur dann nicht 

möglich, wenn diese entweder nicht vollständig dicht ist, so dass 

sich kein Unterdruck aufbauen kann oder wenn der Druck im 

saugseitigen Rohrleitungssystem/Behälter zu gering ist (Vakuum 

oder zu weit unterhalb der Pumpe befindlicher Flüssigkeits-

spiegel), um ein Nachströmen des Fördermediums zuzulassen.

Ein Rückschlagventil auf der Druckseite der Pumpe kann eben-

falls diese Entlüftung verhindern (siehe auch “9 Inbetrieb-

nahme”). Bei geschlossener Druckleitung ist keine Entlüftung der 

Saugleitung möglich (Entlüftungsventil vorsehen).

Druckbegrenzungsventil:

Das optional im Schlussdeckel der Pumpe integrierte Druckbe-

grenzungsventil ist als federbelastetes Ventil ausgeführt. Es darf 

nur als gelegentlich ansprechendes Ventil zur Druckbegrenzung 

eingesetzt werden. Muss eine größere Teilmenge des Förder-

stroms über längere Zeiträume abgeführt werden, ist ein separa-

tes Ventil mit Rückführleitung zum Saugbehälter in der Rohr-

leitung vorzusehen (z.B. unsere Ventile Typ RSn, DBV40, DB9).

As this process is the same for gaseous and liquid media, the 

pump itself is capable of draining the suction pipe, until the same 

has been completely filled with the liquid flow medium.

Note: no draining of the suction pipe is possible, when the same 

either is not fully leakproof, with the result that no negative 

pressure can build up, or, when the pressure in the pipe 

system/tank is too low on the suction side (vacuum or too low 

suction level below the pump) to allow the flow medium to 

continue flowing in. A nonreturn valve on the pump's pressure side 

may also prevent this draining (please refer also to section “9

Commissioning”). A fully closed pressure pipe allows no draining 

of the suction pipe (install a vent valve).

Pressure relief valve:

The pressure relief valve that has been integrated as an option 

into the pump's end cover has been executed as a spring-loaded 

valve. It may be used as a valve reacting occasionally to relief the 

pressure. Any demand to deviate a larger volume of the flow for

extended periods of time requires a separate valve (with return to 

the suction tank) to be installed in the piping (e.g. our RSn, 

DBV40, DB9 type valves).

3  Funktionsweise
Zahnradpumpen sind rotierende Verdrängerpumpen. Bei 

Drehung der Radwellen wird das in den Zahnzwischenräumen 

eingeschlossene Medium von der Saug- zur Druckseite trans-

portiert und dort durch die ineinander greifenden Zähne zur 

Druckseite hin verdrängt (siehe Abb. 2). Durch den Transport des 

Fördermediums entsteht auf der Saugseite der Pumpe eine 

Druckabsenkung, die das Fördermedium durch Nachströmen 

ausgleicht, wodurch der Förderprozess aufrecht erhalten wird.

3  Function mode
Gear pumps are rotating positive displacement pumps. The 

rotation of the gear wheels causes the medium enclosed between 

the tooth space to be transported from the suction side to the 

pressure side. There it will be displaced towards the pressure side 

by the teeth that catch in (p.r.t. Fig. 2). A pressure decreasement 

on the pump's suction side results from the transport of the flow 

medium, which is compensated for by the flow medium that 

continues flowing in thereby maintaining the delivery process.

Ansaugen / suck Transport / transport Verdrängen / displace

Abb. 2: Förderprinzip Zahnradpumpe Fig. 2: Gear pump delivery principle
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Befestigungs-

flansch

Anschlüsse

Wellenende

Wellenabdich-

tung

Druckventil

Umsteuerventil

Vorsatzlager

Anzahl

Förderströme

Korrosionsschutz

fix flange

connection

shaft end

shaft seal

pressure valve

flow reversal

valve

additional front

bearing

no. of

flow rates

corrosion

protection

Standard

quadratisch

R25 mit Einschraubloch, 

R35, R45 u. R65 

metrisches SAE-Bild,

R95 Flanschbild nach 

Rickmeier Norm 

zylindrisch mit 

Passfeder

Radialwellendichtring

mit oder ohne Druck-

begrenzungsventil

ohne

ohne

Einfachpumpe

Einfachlackierung mit 

1-Komponenten-

Alkydharzlack

RAL 6011, ca. 30µm

standard

rectangular

R25 with thread,

R35, R45, R65 

metric SAE flange,

R95 Rickmeier

standard

cylindrical with

feather key

radial shaft seal

with or without

relief valve

none

none

single

1-component alkyd 

resin RAL 6011, 

approx. 30µm

Varianten auf Anfrage

mit angeschraubtem Fuß, 

rund, oval

metrisches SAE-Bild

DIN-Bild

zylindrisch ohne Passfeder,

Konus, Mitnehmer, Verzahnung

ohne Dichtung, Gleitringdichtung, 

Mehrfachdichtung zur Medientren-

nung

Druckregelventil mit externer 

Ansteuerung

Umsteuerventil für R35, R45 und 

R65

zusätzliche Lagerung im Antriebs-

deckel, separate Vorsatzlager-

einheit

Zweifachpumpe, mit oder ohne 

Abdichtung zwischen den Fächern

nach Kundenvorschrift

variations on request

with foot, 

circular, oval

metric SAE flange

DIN flange dimension

cylindrical without feather key

conical, driver, thread

without seal, mechanical seal, 

double seal for media separation

pressure control valve with 

external initiation

available for R35, R45, R65

integrated in driving cover

or

separate bearing unit

double, with or without separation

on customer’s demand

4  Standardausführung und Varianten

5  Identifiers, type code
RICKMEIER gear pumps are identified by the following code:

5  Bezeichnungen, Typenschlüssel
Die Bezeichnung der Zahnradpumpen erfolgt  nach 

folgendem Schlüssel:

RICKMEIER

Rxxx/xxxx FL
FU

- Z
K
M
V

- DBxx - W
GLRD

Gxxx
SAExxx
DNxxx

- R
L
C
UNI

- SO

Typ type
3Geometrisches Verdrängungsvolumen [cm ]

3geometrical displacement volume [cm ]

Bauform design

Wellenende shaft end

Ventil/max. Öffnungsdruck [bar] valve/max.set pressure [bar]

Wellendichtung shaft seal

Anschlussgröße connecting dimension

Drehrichtung sense of rotation

Sonderausführung customized version

-

Erläuterung

FL Flanschpumpe

FU Fußpumpe

Z Wellenende zylindrisch

K Wellenende konisch

M Wellenende mit Mitnehmer

V Wellenende mit Verzahnung

DB Druckbegrenzungsventil

W Radialwellendichtung

GLRD Gleitringdichtung

G Einschraubgewinde

SAE Anschlussbild

R rechtsdrehend

L linksdrehend

C rechts- und linksdrehend 
(wechselnde Förderrichtung)

UNI Förderrichtung unabhängig von Drehrichtung

SO Sonderausführung

FL flange pump
FU foot pump

Z cylindrical shaft end
K conical shaft end
M shaft end with driver
V shaft end with spline
DB pressure relief valve
W radial shaft seal

GLRD mechanical seal

G thread

SAE connecting dimensions

R rotating clockwise
L rotating counter-clockwise

C rotating clockwise and counter-clockwise 
(changing direction of flow)

Explanation

4  Standard version and variations

DN Flanschbild DN nominal flange dimension

UNI direction of flow independ. of sense of rot.

SO customized version
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6  Dreh- und Durchflußrichtung
Wenn nicht anders lautend bestellt, ist der Drehsinn

„rechtsdrehend“ (s. Abb. 3). 

6  Sense of rotation, direction of flow
Unless the order specifies to the contrary, the sense of rotation is 

“clockwise" (p.r.t. Fig. 3). 

Feststellen der Drehrichtung: 

Der auf dem Rädergehäuse befindliche Pfeil zeigt zum 

Schlussdeckel, dort auf den Buchstaben „R“ für rechtsdrehend 

bzw. „L“ für linksdrehend (vergl. Abb. 3).

Umkehr der Drehrichtung:

Die Pumpen der Baugrößen R25 bis R65 sind so konzipiert, dass 

der Drehsinn nachträglich geändert werden kann. Es ändert sich 

dann natürlich auch die Durchflussrichtung.

Vor dem Umbau auf eine andere Drehrichtung und damit der 

Umkehr der Förderrichtung sollte Rücksprache mit unseren 

Mitarbeitern gehalten werden.

Determining the direction: 

The arrow on the gear casing points towards the end cover. The 

letter "R" stands for clockwise respectively "L" for counter- 

clockwise (compare to Fig. 3).

Reversing the direction:

The pumps of the sizes R25 to R65 have been designed in a way 

that the sense of rotation can be changed later. Naturally, the 

direction of flow will change as well.

Before changing of the sense of rotation we recommend 

assistance by our engineers.

R

R

L R

L

Rechtsdrehend
Clockwise

L

Linksdrehend
Counter-clockwise

Abb. 3: Dreh- und Förderrichtung

Zuordnungspfeil für Drehrichtungskennzeichnung

Drehrichtung, bei Blick auf Antriebswelle

R - Rechts

L - Links

Durchflussrichtung

L,R

Fig. 3: Sense of rotation and direction of flow

sense of rotation, identification arrow

sense of rotation, view on shaft end

R - clockwise

L - counter-clockwise

direction of delivery

L,R

R L
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6

7 Einsatzgrenzen
Die dargestellten Einsatzgrenzen gelten für Pumpen in der 

Standardausführung. Sind Überschreitungen der angegebenen 

Grenzen erforderlich, sprechen Sie bitte mit unseren Mitarbeitern.

Fördermedium:

Als Voraussetzung für lange Lebensdauer und höchste Betriebs-

sicherheit soll das Fördermedium schmierfähig und nach 

Möglichkeit sauber und nicht korrosiv sein, in jedem Fall aber frei 

von harten Beimengungen. Zusätzlich gelten folgende Bereiche: 

7  Operation limits
The limitations presented herein apply for pumps in the standard 

version. Please contact us, whenever the specified limits need to 

be exceeded.

Flow medium:

The flow medium used should demonstrate good lubricity as a 

condition for long lifetime and top operational safety. If possible, 

the medium should be clean and non-corrosive, but in all cases 

free from undesirable hard constituents. Consideration must be 

given also to the following: 

1) ungelöstes Gas im Fördermedium kann zu erhöhter Schallemission 

führen

2) Bei Einsatz über 80°C sind unter Umständen besondere Maßnahmen 

(z.B. warmfeste Kupplung, Druckbegrenzungsventil mit warmfester Feder, 

etc.) erforderlich. Bitte sprechen Sie mit unseren Mitarbeitern.

3) manometrisch

2
Abb. 4: Zulässige Druckdifferenz (Viskosität 33 mm /s)

2
Fig. 4: Permissable pressure difference (viscosity 33 mm /s)

3) manometric

Eintrittsdruck:

Dauerdruck nach DIN 24312, Erweiterung der angegebenen 

Bereiche auf Anfrage.

Inlet pressure:

Continuous pressure under DIN 24312. Expansion of the 

specified ranges on request.

1) undissolved gas in the medium may cause higher noise emissions

2) the use above 80°C may require particular measures (e.g. high 

temperature couplings or springs etc.). Please contact us.

Eigenschaft
kinematische Viskosität 

Verschmutzungsgrad

Gasgehalt (ungelöst)

Temperatur (NBR Dichtungen)

Temperatur (FPM Dichtungen)

Pumpenaggregat

Flanschpumpe

min. min.
7

-

-

-25

max. max.
15000

21/19/17
1)

10
80

2)
130-25°C

2)
160-25°C

Einheit unit
2mm /s

ISO 4406

Vol.-%

°C

kinematic viscosity

characteristics

degree of contamination
gas content (dissolved)
temperature (NBR seals)
temperature (FPM seals)

gear pump unit

flange pump

Wellendichtung
Radialwellendichtring, Stillstand 

Radialwellendichtring bei Betrieb

Gleitringdichtung, Stillstand

Gleitringdichtung bei Betrieb

min. min.
-0,4

-0,4
-0,4
-0,4

max. max.
5

0,5

10

10

3)
bar bar

Einheit  unit

3)
bar bar

3)
bar bar

3)
bar bar

radial shaft seal, standstill

shaft seal

radial shaft seal in opperation
mechanical seal, standstill
mechanical seal in opperation

0 400 800 1200 1600 2000 2400 2800 3200 3600
0

5

10

15

20

25

Drehzahl  speed [1/min]

m
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Drehzahlbereiche:

Die allgemeinen Drehzahlgrenzen sind in Abb. 4 angegeben. Bei 

hoher Viskosität wird der nutzbare Bereich nach oben begrenzt, 

siehe Abb. 5.

Abb. 5: Zulässige Drehzahlbereiche

Zulässige Axialkräfte auf das Wellenende:
2

(Viskosität 33 mm /s, Drehzahl 1450 1/min, bei Drehrichtung 

“rechts” in Richtung Antrieb, bei Drehrichtung “links” in Richtung 

Pumpe, Antriebsritzel rechtssteigend):

R25: 90       N

R45: 300     N 

Zulässige Radialkräfte auf das Wellenende (s. Abb. 6):
2

(Mitte Wellenzapfen, Viskosität 33 mm /s)

R65:           800 N

R95: 1500   N

Fig. 5: Permissible speed ranges

Permissible axial forces on the shaft end:
2

(viscosity 33 mm /s, speed 1450 rpm, for "clockwise" rotation in 

the direction of the drive, for "counter-clockwise" rotation in the 

direction of the pump driving pinion with right-hand teeth):

R25: 90       N

R35: 200     N

R45: 300     N

Permissible  radial  forces on the shaft end:
2

(center shaft journal, viscosity 33 mm /s)

Speed ranges:

The general speed limits have been specified in Fig.4. Higher 

viscosity will limit the permissible range towards the top, p.r.t.  Fig. 

5.

3600
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0

10 50 210 25·10 310 35·10 410 45·10
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2
Viskosität viscosity ν [mm /s]

max. zul. Drehzahl n  = f(ν)max max. permiss. speed n  = f(ν)max

2
Abb. 6: Zulässige Radialkräfte (Viskosität 33 mm /s)

2
Fig. 6: Permissible radial forces (viscosity 33 mm /s)

3
Verdrängungsvolumen displacement volume [cm ]
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8

8  Ausführung der Saugleitung, NPSHR-Wert
Die Anschlussnennweiten der Pumpen sind so gewählt, dass 

diese in den meisten Anwendungsfällen einen technisch und wirt-

schaftlich optimalen Richtwert für die Dimensionierung der Saug-

leitung darstellen. Für einen einwandfreien Betrieb ist allerdings 

letztlich erforderlich, dass der statische Druck unmittelbar am 

Eintritt in die Pumpe unter keinen Betriebsbedingungen weniger 

als -0,4 bar (entsprechend 0,6 bar absolut) beträgt.

Es empfiehlt sich daher immer, den niedrigsten während des Be-

triebs am Pumpeneintritt möglichen statischen Druck unter Be-

rücksichtigung aller Rohrleitungs- und ggfs. Armaturenwider-

stände genau zu berechnen, bevor die Ausführung der Sauglei-

tung endgültig festgelegt wird.

Dies insbesondere dann, wenn von den Nennbetriebsbe-

dingungen für Viskosität, Temperatur und Drehzahl abgewichen 

oder in der Saugleitung ein Filter vorgesehen wird, der sich im 

Laufe der Zeit zusetzen kann. In diesem Fall ist es ratsam, den 

Pumpeneintrittsdruck durch ein Druckmessgerät möglichst nah 

vor der Pumpe zu überwachen.

Falls kein Messanschluss in der Saugleitung zur Verfügung steht, 

kann hierzu bei Pumpen mit Druckbegrenzungsventil auch der 

der Saugseite zugewandte Manometeranschluss verwendet wer-

den. Im übrigen muss die Saugleitung absolut dicht sein, damit 

keine Luft angesaugt wird. Starke Geräuschentwicklung weist auf 

das Ansaugen von Luft oder das Vorhandensein von Kavitation 

infolge zu niedrigen Pumpeneintrittsdrucks hin.

Der häufig zum Vergleich mit dem NPSHA-Wert einer Anlage

benötigte NPSHR-Wert der Pumpen kann Abb. 7 entnommen 

werden.

Abb. 7: NPSHR Fig. 7: NPSHR

8  Suction pipe design, NPSHR-value
The connecting dimensions of the pumps have been selected in a 

way that they will represent a guideline for the dimensioning of the 

suction pipe, which has been optimized technically and 

economically. For a perfect operation, however, it is necessary 

that the static pressure direct at the entry of the pump, on no 

operating condition, falls below -0,4 bar (0,6 bar absolute). 

Thus it is always recommendable to calculate the lowest static 

pressure that may occur at the pump’s entry side during the 

operation considering all piping and, if needed, all fitting 

resistances prior to finalizing the execution of the suction pipe.

This applies in particular, when the nominal operating conditions 

for viscosity, temperature and speed are deviated from, or, when a 

filter in the suction pipe has been planned that may clog in the 

course of time. In such a case it would be advisable to monitor the 

pump entry pressure as close as possible in front of the pump. 

If no connection for measuring devices has been provided in the 

suction pipe for pumps with a pressure relief valve, then the 

pressure gage connection that is facing the suction side may also 

be used. Furthermore the suction pipe must be absolutely 

leakproof to avoid any sucking in of air. A strong formation of noise 

is an indication that air is sucked in or for the presence of cavitation 

resulting from an insufficient pump entry pressure.

The NPSHR-value of the pumps that is frequently required to 

compare it with the NPSHA-value of a system may be obtained 

from Fig. 7.

600 700 800 900 1000 1100

11

10

9

8

7

6

5

3
Dichte des Fördermediums  density of fluid [kg/m ]

N
P

S
H

R
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]
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9 Inbetriebnahme
Vor Inbetriebnahme der Pumpe ist auf Übereinstimmung 

zwischen Antriebsdrehsinn und Pumpendrehsinn zu achten. Bei 

der Überprüfung des Antriebsdrehsinns wird zweckmäßigerweise 

die Kupplung gelöst, damit die Pumpe nicht angetrieben wird. Ist 

dies nicht möglich, so sind zumindest die Rohranschlüsse zu 

entfernen, damit nicht bei falschem Drehsinn die Pumpe zerstört 

wird. Dies ist z.B. leicht möglich, wenn in der Saugleitung ein 

Rückschlagventil eingebaut ist. Trockenlauf ist zu vermeiden 

(siehe auch „10  Trockenlauf“). Wenn die Pumpe längere Zeit 

gelagert wurde, ist sie vor Inbetriebnahme mit dem Fördermedium 

aufzufüllen.

Wird die Pumpe so eingebaut, dass die Radwellen übereinander 

liegen, verbleibt in der Pumpe auch bei Stillstand ein kleiner Rest 

Fördermedium. Damit ist für die Wiederinbetriebnahme auch 

nach längeren Stillstandszeiten maximale Ansaugfähigkeit 

gegeben.

Bei Betrieb zweier parallel arbeitender Pumpen, die durch 

Rückschlagventile gegeneinander abgesichert sind, sollten beide 

Pumpen auf der Druckseite entlüftet werden. Dasselbe gilt für 

eine gegen ein geschlossenes System arbeitende Pumpe 

(belastetes Rückschlagventil o.ä.).

10 Trockenlauf
Trockenlauf tritt häufig bei der Inbetriebnahme (Entlüftung der 

Saugleitung) oder während des Betriebs auf, wenn die 

Nachversorgung mit Fördermedium unterbrochen wurde.

Pumpen, die zuvor im Inneren mit Fördermedium benetzt waren, 

können in diesem Zustand bis zu 20 Minuten (unbenetzt: 2 

Minuten) betrieben werden, wenn folgende Voraussetzungen 

erfüllt sind:

- Antrieb der Pumpe über Kupplung, d.h. radialkraftfrei

- Druck an Ein- und Austritt der Pumpe näherungsweise gleich

Bei Pumpen, die über Ritzel, Kette oder Riemen angetrieben 

werden, ist Trockenlauf nicht zulässig und muss vom Betreiber 

vermieden werden (Pumpe vor Inbetriebnahme mit Förder-

medium füllen).

11 Wartung
 Zahnradpumpen sind in der Regel wartungsarm, 

wenn sie innerhalb der zulässigen Einsatzgrenzen betrieben 

werden (siehe 7  Einsatzgrenzen).

Wird eine Zahnradpumpe infolge von Verschleiß unbrauchbar, so 

muss sie ersetzt werden. Der Einbau von Ersatzteilen führt nicht 

wieder zur ursprünglichen Leistung.

RICKMEIER

9 Commissioning
Prior to the initial operation of the pump check that the driver's and 

the pump's sense of rotation have been coordinated. During the 

check of the drive's sense of rotation it is recommended to release 

the coupling to prevent the pump from being driven. Should this be 

impossible, then the pipe connections must be removed at least to 

avoid any destruction of the pump in case of a wrong sense of 

rotation. This is always easy to achieve, when a nonreturn valve 

has been installed in the suction pipe. To avoid dry-running (p.r.t. 

"10  dry-running" as well) make sure to refill the flow medium 

before the pump is operated again after any prolonged storage 

period.

A small rest of the flow medium will always remain in the pump 

during shutdown even, when the pump has been installed in a

way that the gear shafts lie above each other. This ensures a 

maximum suction capability for the reoperation even after 

prolonged shutdown periods.

For operation of two pumps working in parallel, which have been 

secured against each other by nonreturnvalves, it is 

recommended to prime both pumps on the pressure side. The 

same applies for a pump operating against a closed system 

(loaded nonreturnvalve or the like).

10 Dry-running
Dry-running occurs frequently during the initial operation (draining 

of the suction pipe) or during the operation, when the continuous 

flow of the flow medium has been interrupted.

Pumps, which previously have been wetted with flow medium

inside, may be operated in this condition for 20 minutes (not 

wetted: 2 minutes), provided the following conditions are met:

- the pump is driven by a clutch, i.e. is free of radial forces

- the pressure on the pump's input and output side is nearly the 

same

No dry-running has been allowed for pumps, which are driven by a 

pinion, chain or belt, and this must definitely be avoided by the 

operator (fill the pump with flow medium before operation).

11 Maintenance
RICKMEIER gear pumps, as a rule, are low-maintenance, always 

provided they are operated within the permissible limitations (p.r.t. 

"7  Operation limits"). Any gear pump that becomes unserviceable 

due to wear must be replaced. The installation of spare parts is 

insufficient to guarantee the original performance.
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12  Pumpenauswahl und Leistungsbedarf

b) Förderstrom Q bestimmen:

Q Q  + Vg • ( n [1/min] - 1450 1/min )Diagramm

QDiagramm = Förderstrom aus Kennfeld

n = Drehzahl

Vg = Verdrängungsvolumen der Pumpe

Beispiel:

Druckdifferenz p = 6 bar

Q (R95/1120)Diagramm = 1576 L/min
2

bei n = 1450 1/min und  = 33 mm /s
2

for n = 1450 rpm and  = 33 mm /s

Vg (R95/1120) =
3

1120 cm = 1,120 L

Drehzahl n = 970 1/min

ergibt: Q 1038 L/min

a) Erforderliches Verdrängungsvolumen Vg bestimmen:

Vgtheo

Q :erf

n

Beispiel:

Qerf

n

ergibt: Vgtheo

gewählt:

=

=

=

=

Q / nerf

             geforderter Volumenstrom

             Drehzahl

3
60 m /h = 1000 L/min

970 1/min (gewählt)

3
1,031 L = 1031 cm

3
             R95/1120 mit Vg = 1120 cm

Weicht die kinematische Viskosität des Fördermediums von dem 
2Wert 33 mm /s ab (für den die Kennfelder gelten), so kann der 

Förderstrom ebenfalls geringfügig von den ermittelten Werten 

abweichen. Dabei gilt, dass geringere Viskosität zu einer 

Abnahme, höhere Viskosität zu einer Zunahme gegenüber den 

Kennfeldwerten führen kann.

Wegen weiterer Abhängigkeiten des Förderstroms von der 

Druckdifferenz und der Drehzahl wird hier auf eine detaillierte 

Darstellung verzichtet. Besonders bei den kleineren Baugrößen 

und sehr geringer Viskosität raten wir zu einer genauen 

Überprüfung der Förderdaten durch unsere Mitarbeiter.

12  Choice of pumps and power input

b) Flow rate Q:

Q Q  + Vg • ( n [rpm] - 1450 rpm)diagram

Qdiagram = flow rates from the characteristic diagram

n = speed

Vg = positive displacement volume of the pump

Example:

Pressure difference p = 6 bar

Q (R95/1120)diagram = 1576 L/min

Vg (R95/1120) =
3

1120 cm = 1.120 L

speed n = 970 rpm

results in: Q 1038 L/min

a) Required displacement volume Vg:

Vgtheo

Q :erf

n

Example:

Qerf

n

results in: Vgtheo

selected:

=

=

=

=

Q / nerf

             required flow rate 

             speed

3
60 m /h = 1000 L/min

970 rpm (selected)

3
1.031 L = 1031cm

3
             R95/1120 with Vg = 1120 cm

In case of the kinematic viscosity of the flow medium deviating 
2from the value of 33 mm /s (for which the characteristic fields 

apply), then the flow rate may also deviate slightly from the 

determined values. Please note that in comparison to the 

characteristic field values a low viscosity may lead to a loss, a 

higher viscosity to an increase.

Due to the flow rate being dependent on pressure difference and 

speed a presentation at more detail has been done without here. 

For smaller pump types and a very low viscosity in particular we 

recommend that you request a review of the delivery data from our 

engineers.

=

=

=

=
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=

=

= P  [kW] • f  • f  • n [1/min] / 1450 [1/min]Diagramm nν

=

=

=

=

=

             Leistungswert aus Kennfeld für R95/1120

2
             bei n = 1450 1/min und  = 33 mm /sν

             Viskositätsbeiwert gemäß Abb. 8

             Drezahlbeiwert gemäß Abb. 9

6 bar

33 kW

970 1/min

0,91

2
10 mm /s

0,90

21,7 kW =

= P  [kW] • f  • f  • n [1/min] / 1450 [rpm]diagram nν

=

=

=

=

=

=

             output rating from char. diagram R95/1120

2
             for n = 1450 rpm and  = 33 mm /sν

             viscosity factor under Fig. 8

             speed factor under Fig. 9

6 bar

33 kW

970 1/min

0.91

2
10 mm /s

0.90

21.7 kW

c) Leistungsbedarf P bestimmen:

P [kW]

PDiagramm

f

fn

Beispiel:

Druckdifferenz ∆p

Drehzahl n

kin. Viskosität 

P  (R95/1120)Diagramm

2
f  (10 mm /s, 6 bar)

f  (970 1/min, 6 bar)n

ergibt:

P [kW]  =  33 • 0,91 • 0,90 • 970/1450  =  18,1 kW

Die Antriebsleistung soll etwa 20% über dem Pumpenleistungs-

bedarf liegen:

P  =    1,2 • PAntrieb

gewählt: z.B. Elektromotor mit 22 kW Nennleistung

ν

ν

ν

c) Power input P:

P [kW]

Pdiagram

f

fn

Example:

pressure difference ∆p

speed n

kin. Viskosität 

P  (R95/1120)diagram

2
f  (10 mm /s, 6 bar)

f  (970 1/min, 6 bar)n

results in:

P [kW]  =  33 • 0,91 • 0,90 • 970/1450  =  18.1 kW

The motor power of the driver should be 20% above the

pump's power input:

P  =    1.2 • Pdrive

selected: i.e. Electric motor with 22 kW nominal output

ν

ν

ν

Abb. 8: Viskositätsbeiwert fν Fig. 8: viscosity factor fν

Abb. 9: Drehzahlbeiwert fn Fig. 9: speed factor fn

V
is

ko
si

tä
ts

be
iw

er
t

vi
sc

os
ity

fa
ct

or
f

[1
]

ν

2Viskosität viscosity [mm /s]ν

∆p [bar]

Drehzahl speed n [1/min]

D
re

hz
ah

lb
ei

w
er

t
sp

ee
d

fa
ct

or
f n

[1
]

Zahnradpumpen Ventile Sonderprodukte Systeme

P U M P E N T E C H N O L O G I E

2,0

1,0

0,5

0,4

0,3

0,2

100 200 500 700 1000 1500 2000 3000 4000

0

1

2

4

6

10

20

40

4,0

3,5

3,0

2,5

2,0

1,5

1,0

0,6

4 5 10 50 210 25·10 310 35·10 410 15000

0

1

2

4

6

10

20
40

∆p [bar]

F
o

rm
22

96
07

-7
(0

9/
02

)

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 418 of 747



ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 419 of 747



 
Operating and Maintenance Instructions for Gear Pumps and Units 

Series R25, R35, R45, R65, R95 
English  

 
BA 2-0NNN-112 
Lü/Men/11/21/03 

Page 1 (8) 

 

  
 
 
 
 

 Fo
rm

 2
29

58
9-

7 
 
 
 
 
Contents Page 
Important General Information 1 
1 Using gear pumps 2 
2 Flow medium 2 
3 Operating dangers 2 
3.1 Safety-conscious working procedure 2 
3.2 Dangers in case of failure to observe  2 

safety precautions 
3.3 Using pressure relief valve R25, R35 2 
4 Transport and storage 3 
4.1 Storage 3 
4.2 Lifting pump/pump unit 3 
5 Setup/Installation/Mounting 4 
5.1 Suction pipe design, NPSHR value 4 

Contents Page 
5.2 Sense of rotation and direction of flow 5 
5.3 Reversing the sense of rotation 5 
6 Commissioning 5 
7 Operation/Function 6 
7.1 Pressure relief valve 6 
7.2 Dry running 6 
7.3 Environmental protection 6 
8 Dismantling 6 
9 Maintenance/Service 7 
10 Conversion/Changes to gear pump 7 
11 Decommissioning 7 
12 Malfunctions/Causes/ 7 
 Troubleshooting Measures 

 

1. The order data sheet from Rickmeier shipped with the product. 
2. In case of a planned deviation from the operating conditions in the order data sheet, please 

observe the operating instructions and limits for use in the applicable Rickmeier pump catalog. 
3. Other instructions (for pump units, e.g. the operating instructions of the drive motor). 
4. When using in a potentially explosive environment, the ATEX operating instructions  

BA 2-0NNN-113 from Rickmeier must also be observed. The information provided there on the 
use of the pump have priority over the corresponding information of these operating and 
maintenance instructions. 

 

This documentation must always be available at the operating location of the machine so that 
dangers or injuries and damage can be prevented to the greatest extent possible. For storage, 
transport, commissioning, operation, maintenance/service or decommissioning, the respectively 
applicable national, local and system-specific regulations must be observed. 
 

Special designs and design variants may differ in their technical details! In case of unclear points, it 
is urgently recommended that the manufacturer be consulted with specification of the rating plate 
data from the pump/pump unit. 
 

Basic Safety Rules 
Installation, commissioning, operation, maintenance and decommissioning may only be carried out 
by persons, who  
1. have carefully read and understood the operating/installation instructions 
2. have received special training for the planned work and are authorized by your company to 

perform such work 
3. comply with the EC Directive 89/655/EEC Minimum Safety and Health Requirements for the 

Use of Work Equipment by Workers at Work. 
 

Information attached directly to the pump, such as the rotating direction arrow or markings of 
the fluid connections must always be observed. These must always be kept in completely legible 
condition. If these operating instructions are to apply to pump units, then the motor and clutch 
operating instructions are part of these operating instructions! 

 

Important General Information 
In addition to the information provided in these operating instructions, the following 
documents must also always be observed:
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1  Using gear pumps 
Rickmeier gear pumps may only be used to feed lubricating media. 
The data relevant for operation will be specified in the Rickmeier order data sheet, if necessary 
with separate data sheets, drawings or similar documents. Should the stipulated conditions be 
deviated from during later operation, then this must be coordinated with the manufacturer, as 
otherwise the any and all warranty claims shall be voided. Use in a potentially explosive 
environment is only permissible when the pump/pump unit is marked accordingly! 
 

2  Flow medium 
As a condition for a longer service life and maximum operating safety, the flow medium is to have 
lubricating properties (kinematic viscosity of the flow medium under all occurring operating 
conditions always > 5 mm2/s). The soiling of the flow medium should not be greater than the Purity 
Class 21/19/17 according to ISO 4406. The flow medium must always be free of hard solid 
particles. The percentage of undissolved gases (bubbles) in the feed stream should not exceed 10 
% by volume. Otherwise increased noise emissions can result. 
 

3  Operating dangers 
3.1  Safety-conscious working procedure 
The safety precautions listed in these operating instructions, the existing national regulations for 
accident prevention and internal working, operating and safety regulations of the operator must be 
observed. 
 

3.2  Dangers in case of failure to observe safety precautions 
Failure to observe the safety precautions can result in hazards to persons, the environment and 
machines. Failure to observe the safety precautions can lead to the loss of any and all warranty 
claims and claims to damages. 
In particular, failure to observe the precautions can, for example, result in the following hazards: 
1. Endangering of persons, e.g. due to a danger of burns and poisoning  
2. Leaks (e.g. of the shaft seal) of dangerous flow mediums (e.g. explosive, toxic, hot) must be 

discharged so that no hazard to persons and the environment results. Legal regulations must 
always be complied with. 

3. If hot or cold machine parts lead to dangers, then these parts must be secured by the customer 
against touching. 

4. Failure of important functions of the machine/system 
5. Shortening of the expected service life of the machine/system 
6. Failure of specified maintenance and service methods 
 

Never remove safety equipment or deactivate it by making modifications to the machine! 
 

3.3  Using pressure relief valve R25, R35 
The pressure relief valve is used to protect the pump against impermissible loads. It is set to the 
required opening pressure at the factory and should only react occasionally and briefly during 
operation. 
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Fig. 1  Pressure relief valve R25, R35 
 

In the case of later pressure adjustment, the following must be observed: 
 

1. Remove cap nut Item 4 (32 mm). 
2. Loosen hexagon nut Item 6 (32 mm). 
3. Make pressure setting by adjusting the spindle (slot). Caution! During the pressure adjustment 

the spindle (Item 3) may only be screwed in clockwise (pressure increase), as otherwise the 
dangers specified in 3.2 will occur. 
The spindle is not secured against unscrewing! 

4. Replace Cu sealing ring (2 each) Item 9 (DIN 7603-A21x26-Cu). 
5. Tighten hexagon nut Item 6 according to Fig. 1, hold spindle at slot with screwdriver. 
6. Mount cap nut Item 4 according to Fig. 1. 
 

4  Transport and storage 
Dispose of the packing material after unpacking according to the applicable legal regulations. 
 

4.1  Storage 
Always protect the pump against impairments due to moisture, dust, water and/or other contami-
nants. Store the pump in a clean, dry place (relative humidity < 70%) at temperatures between  
– 25 °C and 40 °C. Pumps with a rotary shaft seal should be put into operation 6 months after 
shipping at the latest. Storage conditions which differ from this must be agreed upon separately. 
 

4.2  Lifting pump/pump unit 
The pump must be lifted with securely attached lifting belts. The center of gravity must lie between 
the belts to prevent the pump from tipping (see Fig. 2). A suitable hoist must be used! 
 

                                                                          
 

               Fig. 2  Transport/lifting  
 

 R25 R35 

Tightening torque [Nm] 70 100 

 
Table 1 Tightening torques  

60° < α < 90° 60° < α < 90° α 
α 
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5  Setup/Installation/Mounting 
The pump must be set up as stipulated when ordering. The drive of the gear pumps must be 
adjusted to their power input. 
The piping must be installed with as little tension as possible. For the suction and pressure 
connections of the series with an inside thread, only screw-in parts with an exactly matching, 
cylindrical thread may be used. When screwing in, make sure that the pump is not twisted. The 
connections must be sealed in accordance with the operating conditions (medium, pressure, 
temperature). The connection flange surfaces of the pump and the corresponding mating surfaces 
may not be damaged and must be free of paint residues and other soiling. 
Drive elements such as clutches and gearwheels must be fit on the pump shaft with ISO fitting H7. 
These parts may not be driven on with hammer blows, as the pump can be damaged in the 
process. 
When aligning the pump shaft to the drive machine, the permissible differences of the clutch may 
not be exceeded (see related clutch operating instructions). 
Ensure even contact, good base or flange mounting and exact alignment! 
For pump series without factory clutch protection, corresponding touch protection must be provided 
by the customer (for example, see the Machinery Directive 98/37/EC Paragraph 1.3.8). 
Suitable precautions must be taken against the long-term effects of dust, water and exposure to 
the direct sunlight (e.g. large-area protection). 
All parts which come into contact with the flow medium must be free of impurities. With hot-bent 
pipes or pipes belt by welding, it is particularly important to ensure that no residues are present in 
the pipes during commissioning. 
 

5.1  Suction pipe design, NPSHR value 
For proper operation, it is necessary that the static pressure directly at the entrance into the pump 
is never less than -0.4 bar (equivalent to 0.6 bar absolute) under any operating conditions. 
Deviations from this must be expressly agreed upon with the manufacturer when placing the order. 
It is therefore advisable to calculate or measure the lowest possible static pressure at the pump 
entrance during operation. When doing so, all hydraulic resistances in the planned suction pipe 
must be taken into account. This is especially important when a filter is provided in the suction pipe 
which can become clogged in the course of time. In this case, it is recommended that the pump 
inlet pressure be monitored with a pressure  

                                                                              
                                                                               Fig. 3  NPSHR    Density of flow medium [kg/m3] 
 

measuring device as close to the pump as 
possible and that regular filter maintenance be 
conducted. 
If no measuring connection is available in the 
suction pipe, the pressure gauge connection 
facing the suction side can also be used for this 
purpose for pumps with a pressure relief valve. 
Otherwise, the suction pipe must be absolutely 
leak-tight so that no air can be aspirated. 
The NPSHR value of the pumps frequently used 
for comparison with the NPSHA value of a 
system is provided in Fig. 3. 
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5.2  Sense of rotation and direction of flow 
Before commissioning the pump, it must be ensured that the direction of drive rotation matches the 
direction of pump rotation. To check the rotating direction of the drive machine, it is practical to 
detach the clutch so that the pump is not driven. If this is not possible, then at least the pipe 
connections must be removed so that the pump cannot be damaged by an incorrect rotating 
direction. 
When checking the direction of drive rotation, a pressure buildup in the suction pipe must be 
prevented (e.g. caused by an integrated non-return valve). Otherwise the shaft seal may be 
damaged in the case of an incorrect rotating direction. 
 

rechtsdrehend = clockwise linksdrehend = counter-clockwise 
 

 
 

 
  L, R: Sense of rotation, view on shaft end: R = clockwise, L = counter-clockwise 
 

Fig. 4  Sense of rotation and direction of flow 
 

5.3  Reversing the sense of rotation 
The pumps of the sizes R25 to R65 are designed so that the sense of rotation can be changed 
later. The direction of flow is then also reversed. Prior to conversion to another sense of rotation, 
and with it the reversal of the feed direction, the manufacturer must be consulted. 
 

6  Commissioning 
Before starting up, the pump and the suction or supply pipe must be filled with the flow medium. If 
the pump is installed so that the gear wheels lie above each other, a small quantity of flow medium 
remains in the pump even at a standstill. As a result, the pump retains its suction capacity for 
restarting even after longer standstills. 
When operating two pumps in parallel which are secured against each other with non-return 
valves, both pumps should be bled on the pressure side. The same applies to a pump working 
against a closed system (loaded non-return valve etc.). Feeding against a closed pressure pipe is 
not permitted due to possible impermissible temperature increases in the pump. 
With difficult suction conditions, the pump should be installed so that the driving gear shaft and the 
gear shaft are located above each other. This installation position ensures a better priming after 
longer standstills due to the residual oil quantity which remains in the pump. The gear pump is 
prevented from running dry when a non-return valve is present in the suction pipe. This can also 
be achieved by laying suction and pressure pipes on the pump in the form of a siphon. 

Sense of rotation, identification arrow Direction of delivery 
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7  Operation/Function 
Gear pumps are rotary displacement pumps. When the gear wheels turn, the medium enclosed in 
the space between the teeth is transported from the suction to the pressure side. Then the 
displacement toward the pressure side is carried out by the intermeshing teeth (see Fig. 5). The 
transport of the flow medium results in a pressure drop on the suction side of the pump. The flow 
medium compensates this pressure drop by flowing in, maintaining the feed process. 

                   
                                 Suck                               Transport                           Displace 
 

Fig. 5  Gear pump delivery principle 
 

This process is the same for both gaseous and liquid media. As a result, the pump is capable of 
bleeding the suction pipe itself until it is completely filled with liquid flow medium. 
 

7.1  Pressure relief valve 
The pressure relief valve integrated in the end cover of the pump as an option is designed as a 
spring-loaded valve. It may only be used as an occasionally, briefly actuated valve for pressure 
limitation. If a larger partial quantity of the flow must be drained off over larger periods, a separate 
valve with a return pipe to the suction tank in the pipe (e.g. Rickmeier valves of the type  
RSn, DBV40, DBV80, DB9) or another form of pressure relief must be provided. This also applies 
when the pressure pipe can become completely blocked during pump operation. Special designs 
and variants may differ in their technical details. 
 

7.2  Dry running 
Dry running is always to be avoided, i.e. the pump must be filled with the flow medium before being 
put into operation. 
Exceptions: Dry running frequently occurs during start-up with unfilled suction pipe or during 
operation when the supply of flow medium has been interrupted. Pumps wetted with flow medium 
inside beforehand can be operated for up to 20 minutes under the following conditions: 
1. Pump driven via clutch, i.e. free of radial forces 
2. Pressure at pump inlet and outlet approximately equal 
 

On pumps driven via a pinion, chain or belt, dry running is not permissible and must be avoided by 
the operator (fill pump with flow medium prior to start-up). 
 

7.3  Environmental protection 
During installation work with the pump not completely drained, flow medium can get onto the floor 
under the pump. The shaft seals can also show signs of wear after longer operating periods. If the 
seals are not replaced in the course of maintenance work performed on schedule, drip leaks are 
also possible. To prevent any possible consequential damage by the flow medium, appropriate 
measure should be provided for safety's sake, e.g. a catch pan etc. under the pump. 
 

8  Dismantling 
Depending on the flow medium, the liquid escaping can present a hazard to people and the 
environment. Therefore, the required measures must be carried out in accordance with the safety  
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data sheets of the flow liquids. In addition, the recommendations given in 7.3 must also be 
observed. 
 

9  Maintenance/Service 
RICKMEIER gear pumps usually require little maintenance when operated within the permissible 
operating limits. If a gear pump becomes unusable as the result of wear, it must be replaced. The 
installation of replacement parts generally does not restore the original performance. 
The service life of the shaft seals is mainly dependent on the manner of operation of the pump and 
the purity and quality of the flow medium. As a result, in many cases no reliable prediction as to the 
time of failure can be made. For pumps with shaft seals, it is therefore recommended that they be 
subjected to an external visual inspection for drip leaks at regular intervals (recommendation: after 
48 hrs, then every 4,000 operating hours). If a high danger potential exists due to the flow medium, 
a check should be made at shorter intervals. 
When using in a potentially explosive environment, the maintenance intervals of the related  
ATEX operating instructions BA 2-0NNN-113 apply. 
 

The maintenance of pump units also requires compliance with the maintenance intervals and work 
of the 
1. clutch operating instructions 
2. drive-motor operating instructions. 
 

10  Conversion/Changes to gear pump 
Conversion of or changes to the gear pump are only permitted after consulting with the 
manufacturer. Genuine spare parts and accessories authorized by the manufacturer help ensure 
safety. The use of other parts can result in the voiding of any liability for the resulting 
consequences. When ordering spare parts, please always specify the data provided on the rating 
plate. 
 

11  Decommissioning 
When decommissioning the pump, it must be ensured that no pressure greater than atmospheric 
pressure exists in the pump, and that the pump drive cannot start up accidentally. In addition, the 
recommendations in section 7.3 must also be observed. For environmental protection reasons, 
pumps/pump units may only be disposed of by licensed specialized companies. 
 

12  Malfunctions/Causes/Troubleshooting Measures 
The following tabular overview is to be regarded as instruction to the removal for eventual occuring 
troubles and their possible causes. If faults occur which are not named here, we recommend 
consulting the manufacturer. If it is necessary to remove the pump for troubleshooting, the 
recommendations given in the sections 7.3, 8 and 11 must be observed. 
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Measure 

       
Compare sense of rotation with identification arrow on pump; reverse 
motor polarity if necessary. 

       Check whether pump is filled with flow medium. 

 
 

  
   

Connections may be leaky. Check suction pipe and shaft seal for 
leaks. In case pressure relief valve existing: condition of the sealing 
rings checks, renews if necessary 

    
   

Pressure drop in suction pipe too great; if possible, increase line 
cross-section, shorten suction pipe or raise liquid level on intake side 
– if filter is installed: clean and enlarge if necessary. 

      
 Does the set opening pressure match the order data sheet?  

If necessary, increase opening pressure by approx. 10 %. 

       
Check whether the pressure relief valve is soiled or damaged; does 
valve piston move smoothly? 

       Bleed pump pressure side. 

       
Check switching type, speed and current consumption of drive motor. 
Compare voltage and frequency with motor rating plate. 

       
In case of pressureless feeding of thin media, charge pump with  
1-2 bar. 

       
Has maximum permissible speed according to order data sheet been 
exceeded? 

       
When feeding media with a high vapor pressure (gasoline, solvent, 
paints etc.), the medium is to flow to pump. 

      
 Avoid gas bubbles in flow media (e.g. have return pipes end below oil 

level of tank). 

       Is motor output at least in accordance with order data sheet? 

       
Check whether flow medium has lost lubricity due to excessively high 
temperature. 

       
Check whether relief hole from sealing chamber to suction chamber is 
clogged. 

       
Check whether viscosity of flow medium matches information on order 
data sheet. 

       Too small a pump was chosen. 

       
Pump piping may not be tension-free. Remove pump and check 
piping. 

 

Table 2  Troubleshooting 
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Phone + 49 (0) 23 75 / 9 27-0
Fax + 49 (0) 23 75 / 9 27-26
E-Mail kontakt@rickmeier.de

RICKMEIER GmbH
Langenholthauser Str. 20-22
D- 58802 Balve

Zahnradpumpen Ventile Sonderprodukte Systeme

P U M P E N T E C H N O L O G I E

@www.rickmeier.de

In den nebenstehenden Kennfeldern sind für 
jede Pumpengröße der Baureihe R25 Förder-
strom und Leistungsbedarf in Abhängigkeit 
von der Druckdifferenz zwischen Saug- und 
Druckanschluss dargestellt. Der Förderstrom 
kann näherungsweise proportional zur Dreh-
zahl umgerechnet werden. Zur Bestimmung 
der Leistungsaufnahme bei anderer Drehzahl 
und/oder kinematischer Viskosität wird auf die 
Umrechnungsvorschrift in unseren „Allgemei-
nen Technischen Informationen“ verwiesen. 
Sonderausführungen der dargestellten Pum-
pen sind auf Anfrage erhältlich. Die Einstellung 
des optional erhältlichen Druckbegrenzungs-
ventils an der Pumpe ergibt bei Rechtsdrehung 
der Spindel eine Steigerung des Ventilöff-
nungsdrucks.
Ungültig: Katalog P5
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2Förderstrombereich R25 (Drehzahl 1450 1/min, kinematische Viskosität 33 mm /s)
2Flow rates R25 (speed 1450 rpm, kinematic viscosity 33 mm /s)

The flow rate and power input have been 
specified in the mapping on the side for each 
pump size of the R 25 design in dependence on 
the pressure difference between suction side 
and pressure side. The flow rate can be 
converted approximately in proportion to 
speed. To determine the power consumption 
for a different speed and/or kinematic viscosity 
we refer to the conversion rule in our “General 
Technical Information” section. Customized 
versions of the pumps are available on 
request. The setting of the pressure relief valve 
at the pump, which is available as an option, 
provides for an increase of the valve opening 
pressure by turning the spindle clockwise.
This catalog supersedes catalog P5.

Druckdifferenz zwischen Saug- und Druckanschluss
pressure difference between suction and pressure connection [bar]

Druckdifferenz zwischen Saug- und Druckanschluss
pressure difference between suction and pressure connection [bar]
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3

0 5 10 15 20 25

R25/5

R25/2,5

R25/3,15

R25/12,5

R25/16

R25/6,3

R25/8

R25/4

R25/20

R25/10

Förderstr. [L/min]

< 1,7 20%
10%

> 1,7 < 17 10%
10%

5%> 17

Gruppe II

Förderstromtoleranzen
nach VDMA 24284.

0,0

0,2

0,4

0,6

0,8

1,0
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0 5 10 15 20 25

R25/20

R25/10

R25/6,3

R25/4

R25/2,5

R25/16

R25/12,5

R25/8

R25/5

R25/3,15

Antriebsleistung = 1,2 • Leistungsbedarf
motor power = 1,2 • power input

2Leistungsbedarf R25 (Drehzahl 1450 1/min, kinematische Viskosität 33 mm /s)
2Power input R25 (speed 1450 rpm, kinematic viscosity 33 mm /s)
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Zahnradpumpen Grundausführung
Gear pump standard design

Gleitringdichtung
Mechanical seal

Druckbegrenzungsventil
Pressure relief valve

Option option

SAE Anschluss
SAE  connection

Anschlussabmessungen [mm] R25
Connecting dimensions [mm] R25

Zahnradpumpen Ventile Sonderprodukte Systeme

P U M P E N T E C H N O L O G I E

*DB: Druckbegrenzungsventil / pressure relief valve     ** GLRD: Gleitringdichtung / mechanical seal

Option option Option option
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Ø 90

Ø 110
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Ø
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Ø
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Ø
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D4
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A3

L1

L645
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8

3655

B2 D4 D9 A5 A6 B2 B5 D4 H1 A3 L1 L6

2,5

3,15

4 0,5 ... 4

5 G3/4 33-1 47,6 22,2 52 19 66 SAE3/4 69,5 113 159 4,0

6,3 97 Inch 95 0,8 0,2 4 ... 16

8

10 16 ... 25

12,5

16 G1 40-1 52,4 26,2 59 25 70 SAE1 74,5 140 186 4,8

20 Inch

GLRD**

Einstellbereich
DB-Ventil

adjustment range
relief valve

[bar]

Vg
displ.

volume
[cm³]

Saug- und Druckanschluss/
suction and press. connection

Flanschgr.
flange size

Standard
ohne Ventil
standard

without valve
threaded connection

Gewindeanschluss/

Gewicht/weight  [kg]

SAE-Anschluss/-connection
Mehrgewicht/
add. weight

DB*

ohne DB*

DB*
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1) Standardpumpe ohne Ventil, Motorbauform IM B35: Mehrgewicht für DB- bzw.
GLRD-Ausführung siehe zugehöriges Pumpendatenblatt 
1) standard pump without valve, motor design IM B35: excess weight for DB - respectively 
GLRD-version p.r.t. pertaining pump data sheet

R35

2Tabelle 1: Übersicht R35 (Drehzahl 1450 1/min, kinematische Viskosität 33 mm /s)
2table 1: R35 summary (speed 1450 rpm, kinematic viscosity 33 mm /s)

Phone + 49 (0) 23 75 / 9 27-0
Fax + 49 (0) 23 75 / 9 27-26
E-Mail kontakt@rickmeier.de

RICKMEIER GmbH
Langenholthauser Str. 20-22
58802 Balve

Zahnradpumpen Ventile Sonderprodukte Systeme

P U M P E N T E C H N O L O G I E

Die technischen Angaben in diesem 
Katalog dienen der allgemeinen In-
formation. Bei Montage, Betrieb und 
Wartung sind die Betriebsanleitungen 
und die auf den Produkten ange-
gebenen Hinweise unbedingt zu be-
achten. Änderungen der technischen 
Daten, Auswahl- und Bestelldaten, beim 
Zubehör und der Lieferbarkeit sind vor-
behalten. Alle Abmessungen in diesem
Katalog gelten in Millimeter.

Ungültig: Katalog P5

Pumpenaggregate

 Zahnradpumpenaggregate wer-
den standardmäßig mit Drehstrom-Asynchron-
motoren gemäß DIN EN 50347 ausgerüstet. 
Auf Anfrage sind auch Einphasen-Wechsel-
strommotoren sowie Gleichstrommotoren ver-
schiedenster Spannungsebenen erhältlich. Zur 
Auswahl des für Ihren Anwendungsfall passen-
den Aggregats können Sie die rechtsstehende
Tabelle 1 verwenden. 
Die in den Maßtabellen angegebenen Motor-
maße, die nicht in DIN EN 50347 genormt sind, 
beziehen sich auf unser Standardfabrikat (spe-
zielle Hersteller sind auf Anfrage erhältlich). In 
Tabelle 1 finden Sie die zu den angegebenen 
Austrittsdrücken und Förderströmen gehörigen 
Motorleistungen bei einer kinematischen Vis-

2kosität des Fördermediums von 33 mm /s und 
einer Drehzahl von 1450 1/min. Für abwei-
chende Drehzahlen können die Förderströme 
näherungsweise proportional umgerechnet 
werden. Die zum gewählten Aggregat gehö-
rigen Abmessungen finden Sie auf den folgen-
den beiden Seiten in der Zeile, auf die rechts in 
Tabelle 1 verwiesen wird. 
Für Bahn-, Schiffs- oder andere Anwendungen
mit besonderen Schwingungsbeanspruchun-
gen empfehlen wir für den Pumpenträgerfuß 
die schwere Bauform. Hierdurch ändert sich 
das Bohrbild der Fußbefestigung, Abmes-
sungen auf Anfrage.

RICKMEIER

ZahnradpumpenAggregate
 Gear PUMP unitS

The technical details in this catalog have 
been provided for general information. 
For any assembly, operation or servicing 
do respect the operating manuals and 
the instructions provided on the pro-
ducts. Technical data, product range and 
order data, accessories and availability 
are subject to alteration. All dimensions 
in this catalog are in millimetres.

This catalog supersedes catalog P5

Gear pump units

RICKMEIER motor gear pump units as a 
standard are equipped with three-phase asyn-
chronous motors under DIN EN 50347. When 
so requested, single-phase a.c. motors or d.c. 
motors are available at different voltages. To
select the motor that fits for your application 
please refer to table 1 on the right-hand side.
The dimensions of the motors specified in the 
table of dimensions, which have not been 
standardised under the DIN EN 50347, relate to 
our standard brand (special manufactures are 
available on request). In table 1 you will find the 
motor outputs relating to the specified outlet 
pressures and flow rates for a kinematic 

2viscosity of the flow medium of 33 mm /s and a 
speed of 1450 rpm. For different numbers of 
revolutions it is possible to convert the flow 
rates approximately proportional to speed. You
will find the dimensions for the selected unit on 
the following two pages in the line that has been 
referred to in table 1 on the right-hand side.
For rail, ship or other applications with specific 
vibrating stresses we recommend a heavy duty 
design for the unit support. This will result in 
changes of the hole pattern for the support 
attachment. Dimensions can be provided on 
request.

[cm3] [dm3/min] [MPa] [bar] BG [kW] [kg]

34 0,25   2,5 71M 0,37 15,5 1

33 0,50   5,0 80M 0,55 18,0 2

33 0,75   7,5 80M 0,75 19,0 2

33 1,25 12,5 90S 1,10 22,0 3

32 1,80 18,0 90L 1,50 25,5 4

30 2,50 25,0 100L 2,20 36,5 5

42 0,15   1,5 71M 0,37 15,5 1

43 0,35   3,5 80M 0,55 18,0 2

43 0,55   5,5 80M 0,75 19,5 2

42 0,95   9,5 90S 1,10 22,0 3

42 1,35 13,5 90L 1,50 25,5 4

39 2,15 21,5 100L 2,20 36,5 5

39 2,50 25,0 100L 3,00 37,5 5

55 0,20   2,0 80M 0,55 18,0 2

55 0,35   3,5 80M 0,75 19,5 2

55 0,65   6,5 90S 1,10 22,5 3

54 1,00 10,0 90L 1,50 26,0 4

51 1,65 16,5 100L 2,20 36,5 5

50 2,30 23,0 100L 3,00 37,5 5

50 2,50 25,0 112M 4,00 42,0 6

69 0,10   1,0 80M 0,55 19,5 7

69 0,25   2,5 80M 0,75 21,0 7

69 0,50   5,0 90S 1,10 23,5 8

68 0,75   7,5 90L 1,50 27,0 9

66 1,25 12,5 100L 2,20 38,0 10

65 1,80 18,0 100L 3,00 39,0 10

63 2,50 25,0 112M 4,00 43,0 11

88 0,15   1,5 80M 0,75 21,0 7

88 0,30   3,0 90S 1,10 23,5 8

87 0,55   5,5 90L 1,50 27,0 9

84 0,95   9,5 100L 2,20 38,0 10

83 1,45 14,5 100L 3,00 39,0 10

82 2,00 20,0 112M 4,00 43,0 11

82 2,50 25,0 132S 5,50 58,5 12

Maße siehe
Tabelle 2 - Zeile .. 

for dimensions p.r.t
table 2 - line ..

25

31,5

Förder-
strom

flow rate

max. zul.
Differenzdr.

max. permiss.
diff. press.

Vg
displ.
vol.

Normmotor
standard motor

Größe
size

Leistg.
output

40

50

63

Gewicht1)

weight 1)
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Bauform
IM B35
Design
IM B35

Bauform
IM B5 
mit Pumpenträgerfuß
Design
IM B5 
with unit support

Bauform
IM V1/B5
Design
IM V1/B5
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Zylinderschrauben
DIN 912 / ISO 4762
counterbore for
cheese head screws
DIN 912 / ISO 4762

R35
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4D

4D

4D

A6

A
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Tabelle 2: Maße R35 table 2: R35 dimensions

2) Toleranz / tolerance H131) Toleranz / tolerance -0,5 3) Bauform V1/B5 nicht möglich / design V1/B5 not possible

103

A5 A6 B5 D4 H1 A50 A51 A52 A55 A70 A71 A72 A82 A84 A90 A91 A92 A93 B50 B70 D301) D312) D34 D37 D50 D72 D73 D79 H30 H31 H50 H51 H70 H71 H76 H78 H85 L50 L70 L90

1 140 50 7 112 90 76 45 181,5 194,5 245 258 160 132 3) 3) 160 3) 9 7 139 3) 3) 100 10 71 182 7 211 3) 80 106 468

2 125 79 50 177,5 193,5 241 257 150 9,5 157 80 200 8 232 220 118 491

3

4 125

5 160 63 192 196 100 261 293 286 589

6 190 70 225 220 112 287 307 300 610

7 125 79 50 63 184,5 200,5 271 287 150 9,5 157 80 200 8 232 220 118 521

8

9 125

10 160 63 192 196 100 261 293 286 619

11 190 70 225 220 112 287 307 300 640

12 260 80 20 20 216 150 89 130 235,5 255,5 322 342 290 255 234 300 265 259 20 7 160 18 132 323 17 351 341 120 716

Flanschgr.
flange size

140

100

140

415

21

562

592

143

180

143

180

90

110

90

110

240

240 228

22810

12

10

12

90

90

218

218

12

15

12

15

112

132

112

132

5

M32x1,5

16

18

16

18

174

174

M16x1,5
M25x1,5

M32x1,5

M16x1,5
M25x1,5

10

12

10

12

11

14

11

14

165

215

165

215

200

250

200

250190

11

14

11

14

165

165

145

190

145

210

250

210

250

281

277

311

307

265

259

295

289

217,5

213,5

224,5

220,5104

201,5

195,5

208,5

202,5

56

56

63

79

104

79
180

220

60

21

12221

140

140

Zeile
line

Saug- und Druckanschluss
suction side and pressure side

77,8

35,7

42,9

82

97

SAE1.1/2

SAE250 102

Abmessungen Druckbegrenzungsventil siehe zugehöriges Pumpendatenblatt!
for the pressure relief valve dimensions p.r.t. the pertaining pump data sheet!

4

21

10015

95

122

95

69,9 40
180

220

94

A90 A91 A92 A93 L90

- - - - -

217,5 233,5 281 297 531

644

665

224,5 240,5 311 327 561

674

695

276,5 296,5 363 383 757

Ausführung mit Gleitringdichtung
version with mechanical seal

229,5

250,5

236,5

257,5

245,5 293 309

252,5 323 339

590

268,5 314 332

620

275,5 344 362

for the pressure relief valve dimensions p.r.t. the pertaining pump catalog sheet! (form no. 229591-3)
Abmessungen Druckbegrenzungsventil siehe zugehöriges Pumpenkatalogblatt! (Form-Nr. 229591-3)

D30 D31

3)3) 3) 3)3)
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EC Declaration of Conformity 
 
 
 
 
 
The Manufacturer:  (Name and address of the manufacturer)  
 
    
hereby declares that 
 
The Products: (Product identification) 
 
  
are in conformity with the corresponding essential requirements of following EC directive: 

 

 
Directive 2006/95/EC (of 12 December 2006). 
 
 

The motors are in compliance with the following harmonized standard: 

  EN 60 034-1(2004) 
 
which thus comply with Principal Elements of the Safety Objectives for Electrical Equipement stated in 
Annex I of said directive. 

 

Note:  When installing motors for converter supply applications, additional requirements must be 
respected regarding the motor as well as the installation, as described in installation manual delivered 
with converters. 
 
Year of CE marking :  
 
 
Signed by   
 -------------------------- 
  
 
Title -------------------------- 
 

 
Date -------------------------- 
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1. Introduction

NOTE!

These instructions must be followed to ensure safe 
and proper installation, operation and maintenance 
of the machine. They should be brought to the 
attention of anyone who installs, operates or 
maintains the machine or associated equipment. 
The machine is intended for installation and use by 
qualified personnel, familiar with health and safety 
requirements and national legislation. Ignoring these 
instructions may invalidate all applicable warranties.

1.1 Declaration of Conformity
Declarations of Conformity with respect to the Low voltage 
Directive 73/23/EEC amended by Directive 93/68 EEC are 
issued separately with individual machines.

The Declaration of Conformity also satisfies the 
requirements of a Declaration of Incorporation with  
respect to the Machinery Directive 98/37/EEC,  
Art 4.2 Annex II, sub B

1.2 Validity 
The instructions are valid for the following ABB electrical 
machine types, in both motor and generator operation. 

series MT*,  MXMA,
series M2A*/M3A*, M2B*/M3B*, M4B*, M2C*/M3C*, 
M2F*/M3F*, M2L*/M3L*, M2M*/M3M*, M2Q*, 
M2R*/M3R*, M2V*/M3V*
in frame sizes 56 - 450.

There is a separate manual for e.g. Ex motors ‘Low voltage 
motors for hazardous areas: Installation, operation and 
maintenance Manual’ (Low Voltage Motors/Manual for Ex-
motors).

Additional information is required for some machine types 
due to special application and/or design considerations. 

Additional information is available for the following motors:
–   roller table motors
–   water cooled motors
–   open drip proof motors
–   smoke venting motors
–   brake motors
–  motors for high ambient temperatures

Low voltage motor manual 01-2009 | ABB Motors and Generators   EN-5
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2. Handling

2.1 Reception check
Immediately upon receipt check the motor for external 
damage (e.g. shaft-ends and flanges and painted surfaces) 
and if found, inform the forwarding agent without delay.

Check all rating plate data, especially voltage and winding 
connection (star or delta). The type of bearing is specified 
on the rating plate of all motors except the smallest frame 
sizes.

2.2 Transportation and storage
The motor should always be stored indoors (above 
–20°C), in dry, vibration free and dust free conditions. 
During transportation, shocks, falls and humidity should be 
avoided. In other conditions, please contact ABB. 

Unprotected machined surfaces (shaft-ends and flanges) 
should be treated against corrosion. 

It is recommended that shafts are rotated periodically by 
hand to prevent grease migration.

Anti-condensation heaters, if fitted, are recommended to 
be used to avoid water condensing in the motor.

The motor must not be subject to any external vibrations at 
standstill so as to avoid causing damage to the bearings.

Motors fitted with cylindrical-roller and/or angular contact 
bearings must be fitted with locking devices during 
transport.

2.3 Lifting
All ABB motors above 25 kg are equipped with lifting lugs 
or eyebolts.

Only the main lifting lugs or eyebolts of the motor should be 
used for lifting the motor. They must not be used to lift the 
motor when it is attached to other equipment.

Lifting lugs for auxiliaries (e.g. brakes, separate cooling 
fans) or terminal boxes must not be used for lifting the 
motor.

Motors with the same frame may have a different center of 
gravity because of different output, mounting arrangements 
and auxiliary equipment.

Damaged lifting lugs must not be used. Check that 
eyebolts or integrated lifting lugs are undamaged before 
lifting. 

Lifting eyebolts must be tightened before lifting. If needed, 
the position of the eyebolt can be adjusted using suitable 
washers as spacers.

Ensure that proper lifting equipment is used and that the 
sizes of the hooks are suitable for the lifting lugs. 

Care must be taken not to damage auxiliary equipment and 
cables connected to the motor.

2.4 Machine weight
The total machine weight can vary within the same 
frame size (center height) depending on different output, 
mounting arrangement and auxiliaries.

The following table shows estimated maximum weights 
for machines in their basic versions as a function of frame 
material.

The actual weight of all ABB’s motors, except the smallest 
frame sizes (56 and 63) is shown on the rating plate.

Frame
size

Aluminum

Weight
kg

Cast iron

Weight
kg

Steel

Weight
kg

Add.
for brake

56 4.5 - -
63 6 - -
71 8 13 5
80 12 20 8
90 17 30 10
100 25 40 16
112 36 50 20
132 63 90 30
160 95 130 30
180 135 190 45
200 200 275 55
225 265 360 75
250 305 405 75
280 390 800 600 -

315 - 1700 1000 -

355 - 2700 2200 -

400 - 3500 3000 -

450 - 4500 - -
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3. Installation and commissioning

WARNING
Disconnect and lock out before working on the 
motor or the driven equipment. 

3.1 General
All rating plate values must be carefully checked to ensure 
that the motor protection and connection will be properly 
done.

WARNING
In case of motors mounted with the shaft upwards 
and water or liquids are expected to go down along 
the shaft, the user must take in account to mount 
some means capable of preventing it.  

Remove transport locking if employed. Turn shaft by hand 
to check free rotation if possible.

Motors equipped with roller bearings: 
Running the motor with no radial force applied to the shaft 
may damage the roller bearing.

Motors equipped with angular contact bearing: 
Running the motor with no axial force applied in the right 
direction in relation to the shaft may damage the angular 
contact bearing.

WARNING
For machines with angular contact bearings the axial 
force must not by any means change direction.

The type of bearing is specified on the rating plate.

Motors equipped with regreasing nipples: 
When starting the motor for the first time, or after long 
storage, apply the specified quantity of grease.

For details, see section “6.2.2 Motors with regreasable 
bearings”.

3.2 Insulation resistance check
Measure insulation resistance before commissioning and 
when winding dampness is suspected.

WARNING
Disconnect and lock out before working on the 
motor or the driven equipment. 

Insulation resistance, corrected to 25°C, must exceed the 
reference value, i.e. 100 MΩ (measured with 500 or 1000 V 
DC). The insulation resistance value is halved for each 20°C 
rise in ambient temperature.

WARNING 
The motor frame must be grounded and the 
windings should be discharged against the frame 
immediately after each measurement to avoid risk of 
electrical shock.

If the reference resistance value is not attained, the 
winding is too damp and must be oven dried. The oven 
temperature should be 90°C for 12-16 hours followed by 
105°C for 6-8 hours. 

Drain hole plugs, if fitted, must be removed and closing 
valves, if fitted, must be opened during heating. After 
heating, make sure the plugs are refitted. Even if the drain 
plugs are fitted, it is recommended to disassemble the end 
shields and terminal box covers for the drying process.

Windings drenched in seawater normally need to be 
rewound.

3.3 Foundation
The end user has full responsibility for preparation of the 
foundation.

Metal foundations should be painted to avoid corrosion.

Foundations must be even, see figure below, and 
sufficiently rigid to withstand possible short circuit forces. 
They must be designed and dimensioned to avoid the 
transfer of vibration to the motor and vibration caused by 
resonance.

Note! Height difference shall 
not exceed ± 0,1mm referred 
to any other motor foot

Ruler

Foot location
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3.4 Balancing and fitting coupling 
halves and pulleys
As standard, balancing of the motor has been carried out 
using half key

When balancing with full key, the shaft is marked with 
YELLOW tape, with the text “Balanced with full key”. 

In case of balancing without key, the shaft is marked with 
BLUE tape, with the text “Balanced without key”.

Coupling halves or pulleys must be balanced after 
machining the keyways. Balancing must be done in 
accordance with the balancing method specified for the 
motor.

Coupling halves and pulleys must be fitted on the shaft by 
using suitable equipment and tools which do not damage 
the bearings and seals.

Never fit a coupling half or pulley by hammering or by 
removing it using a lever pressed against the body of the 
motor.

3.5 Mounting and alignment  
of the motor
Ensure that there is enough space for free airflow around 
the motor. Minimum requirements for free space behind the 
motor fan cover can be found from the product catalog or 
from the dimension drawings available from the web: see 
www.abb.com/motors&generators.

Correct alignment is essential to avoid bearing, vibration 
and possible shaft failures.

Mount the motor on the foundation using the appropriate 
bolts or studs and place shim plates between the 
foundation and the feet.

Align the motor using appropriate methods.

If applicable, drill locating holes and fix the locating pins into 
position.

Mounting accuracy of coupling half: check that clearance 
b is less than 0.05 mm and that the difference a1 to a2 is 
also less than 0.05 mm. See Figure 3.

Re-check the alignment after final tightening of the bolts or 
studs.

Do not exceed permissible loading values for bearings as 
stated in the product catalogues.

3.6 Slide rails and belt drives
Fasten the motor to the slide rails as shown in Figure 2.

Place the slide rails horizontally on the same level. 

Check that the motor shaft is parallel with the drive shaft.

Belts must be tensioned according to the instructions of 
the supplier of the driven equipment. However, do not 
exceed the maximum belt forces (i.e. radial bearing loading) 
stated in the relevant product catalogues.

WARNING
Excessive belt tension will damage bearings and can 
cause shaft damage. 

3.7 Machines with drain plugs  
for condensation
Check that drain holes and plugs face downwards.

Machines with sealable plastic drain plugs are delivered in 
open position. In very dusty environments, all drain holes 
should be closed.

3.8 Cabling and electrical 
connections
The terminal box on standard single speed motors normally 
contains six winding terminals and at least one earth 
terminal.

In addition to the main winding and earthing terminals, the 
terminal box can also contain connections for thermistors, 
heating elements or other auxiliary devices. 

Suitable cable lugs must be used for the connection of all 
main cables. Cables for auxiliaries can be connected into 
their terminal blocks as such.

Machines are intended for fixed installation only. If not 
otherwise specified, cable entry threads are metric. The IP-
class of the cable gland must be at least the same as those 
of the terminal boxes.

Unused cable entries must be closed with blanking 
elements according to the IP class of the terminal box.

The degree of protection and diameter are specified in the 
documents relating to the cable gland.
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WARNING
Use appropriate cable glands and seals in the cable 
entries according to the type and diameter of the 
cable.

Additional information on cables and glands suitable for 
variable speed applications can be found from chapter 5.5.

Earthing must be carried out according to local regulations 
before the machine is connected to the supply voltage.

Ensure that the motor protection corresponds to the 
environment and weather conditions; for example, make 
sure that water cannot enter the motor or the terminal 
boxes.

The seals of terminal boxes must be placed correctly in the 
slots provided, to ensure the correct IP class. 

3.8.1 Connections for different starting 
methods
The terminal box on standard single speed motors normally 
contains six winding terminals and at least one earth 
terminal. This enables the use of DOL- or Y/D –starting. 
See Figure 1.

For two-speed and special motors, the supply connection 
must follow the instructions inside the terminal box or in the 
motor manual.

The voltage and connection are stamped on the rating 
plate.

Direct-on-line starting (DOL):
Y or D winding connections may be used. 

For example, 690 VY, 400 VD indicates Y-connection for 
690 V and D-connection for 400 V.

Star/Delta starting (Y/D):

The supply voltage must be equal to the rated voltage of 
the motor when using a D-connection.

Remove all connection links from the terminal block.

Other starting methods and severe starting 
conditions:
In case other starting methods are used, such as a soft 
starter, or if starting conditions are particularly difficult, 
please consult ABB first.

3.8.2 Connections of auxiliaries
If a motor is equipped with thermistors or other RTDs 
(Pt100, thermal relays, etc.) and auxiliary devices, it is 
recommended they be used and connected by appropriate 
means. Connection diagrams for auxiliary elements and 
connection parts can be found inside the terminal box.

Maximum measuring voltage for the thermistors is 2.5 V. 
Maximum measuring current for Pt100 is 5 mA. Using a 
higher measuring voltage or current may cause errors in 
readings or damage the system.

The insulations of the winding thermal sensors is of basic 
type. While connecting the sensors to control systems etc, 
ensure adequate insulation or isolation, see IEC 60664.

NOTE! 
Ensure the insulation level or isolation of thermistor 
circuit, see IEC 60664.  

3.9 Terminals and direction  
of rotation

The shaft rotates clockwise when viewing the shaft face at 
the motor drive end, and the line phase sequence - L1, L2, 
L3 - is connected to the terminals as shown in Figure 1.

To alter the direction of rotation, interchange any two 
connections on the supply cables.

If the motor has a unidirectional fan, ensure that it rotates in 
the same direction as the arrow marked on the motor.

Low voltage motor manual 01-2009 | ABB Motors and Generators   EN-9

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 440 of 747



4. Operation 

4.2 Cooling
Check that the motor has sufficient airflow. Ensure that no 
nearby objects or direct sunshine radiate additional heat to 
the motor.

For flange mounted motors (e.g. B5, B35, V1), make sure 
that the construction allows sufficient air flow on the outer 
surface of the flange. 

4.3 Safety considerations
The machine is intended for installation and use by qualified 
personnel, familiar with health and safety requirements and 
national legislation.

Safety equipment necessary for the prevention of accidents 
at the installation and operating site must be provided in 
accordance with local regulations.

WARNING
Do not carry out work on motor, connection cables 
or accessories such as frequency converters, 
starters, brakes, thermistor cables or heating 
elements when voltage is applied.

Points to observe

1.  Do not step on the motor.

2.  The temperature of the outer casing of the motor 
may be too hot to touch during normal operation and 
especially after shut-down.

3.  Some special motor applications require special 
instructions (e.g. using frequency converter supplies).

4.  Be aware of rotating parts of the motor.

5.  Do not open terminal boxes while energized.

4.1 Use
The motors are designed for the following conditions unless 
otherwise stated on the rating plate.

- Normal ambient temperature limits are -20°C to +40°C. 
- Maximum altitude 1000 m above sea level. 
- Tolerance for supply voltage is ±5% and for frequency  
   ±2% according to EN / IEC 60034-1 (2004).

The motor can only be used in applications it is intended 
for. The rated nominal values and operational conditions 
are shown on the motor rating plates. In addition, all 
requirements of this manual and other related instructions 
and standards must be followed.

If these limits are exceeded, motor data and construction 
data must be checked. Please contact ABB for further 
information. 

WARNING
Ignoring any of given instructions or maintenance of 
the apparatus may jeopardize the safety and thus 
prevents the use of the machine.
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5. Low voltage motors in variable speed operation 

5.1 Introduction
This part of the manual provides additional instructions for 
motors used in frequency converter supply. Instructions 
provided in this and respective manuals of selected 
frequency converter must be followed to ensure safety and 
availability of the motor. 

Additional information may be required by ABB to decide 
on the suitability for some machine types used in special 
applications or with special design modifications.

5.2 Winding insulation
Variable speed drives cause higher voltage stresses than 
the sinusoidal supply on the winding of the motor and 
therefore the winding insulation of the motor as well as 
the filter at the converter output must be dimensioned 
according following instructions.

5.2.1 Phase to phase voltages
The maximum allowed phase to phase voltage peaks at 
the motor terminal as a function of the rise time of the pulse 
can be seen in Figure 1.

The highest curve “ABB Special Insulation” applies to 
motors with a special winding insulation for frequency 
converter supply, variant code 405. 

The “ABB Standard Insulation” applies to all other motors 
covered by this manual.

5.2.2 Phase to ground voltages
The allowed phase to ground voltage peaks at motor 
terminals are:

Standard Insulation 1300 V peak

Special Insulation 1800 V peak

5.2.3 Selection of winding insulation for 
ACS800 and ACS550 converters
In the case of ABB ACS800-series and ACS550-series 
single drives with a diode supply unit (uncontrolled DC 
voltage), the selection of winding insulation and filters can 
be made according to table below:

Nominal supply 
voltage UN of the 
converter

Winding insulation and  
filters required

UN ≤ 500 V ABB Standard insulation
UN ≤ 600 V ABB Standard insulation  

+ dU/dt filters
OR
ABB Special insulation  
(variant code 405)

UN ≤ 690 V ABB Special insulation  
(variant code 405)
AND 
dU/dt-filters at converter 
output

UN ≤ 690 V  
AND  
cable length > 150 m

ABB Special insulation  
(variant code 405) 

For more information on resistor braking and converters 
with controlled supply units, please contact ABB.

5.2.4 Selection of winding insulation with all 
other converters 

The voltage stresses must be limited below accepted limits. 
Please contact the system supplier to ensure the safety of 
the application. The influence of possible filters must be 
taken into account while dimensioning the motor.

5.3 Thermal protection 
Most of the motors covered by this manual are equipped 
with PTC thermistors in the stator windings. It is 
recommended to connect those to the frequency converter 
by appropriate means. See also chapter 3.8.2.   
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5.4 Bearing currents
Insulated bearings or bearing constructions, common 
mode filters and suitable cabling and grounding methods 
must be used according to the following instructions:

5.4.1 Elimination of bearing currents with 
ABB ACS800 and ACS550 converters
In the case of the ABB ACS800 and ACS550-series 
frequency converter with a diode supply unit, the following 
methods must be used to avoid harmful bearing currents in 
the motors:

Nominal Power (Pn) 
and / or Frame size (IEC)

Preventive measures

Pn < 100 kW No actions needed
Pn ≥ 100 kW
OR
IEC 315 ≤ Frame size  
≤ IEC 355

Insulated non-drive end 
bearing

Pn ≥ 350 kW
OR
IEC 400 ≤ Frame size  
≤ IEC 450

Insulated non-drive end 
bearing
AND
Common mode filter at 
the converter

Insulated bearings which have aluminum oxide coated 
inner and/or outer bores or ceramic rolling elements, 
are recommended. Aluminum oxide coatings shall also 
be treated with a sealant to prevent dirt and humidity 
penetrating into the porous coating. For the exact type of 
bearing insulation, see the motor’s rating plate. Changing 
the bearing type or insulation method without ABB’s 
permission is prohibited. 

5.4.2 Elimination of bearing currents with all 
other converters
The user is responsible for protecting the motor and driven 
equipment from harmful bearing currents. Instructions 
described in Chapter 5.4.1 can be used as guideline, but 
their effectiveness cannot be guaranteed in all cases.

5.5 Cabling, grounding and EMC
To provide proper grounding and to ensure compliance 
with any applicable EMC requirements, motors above 30 
kW shall be cabled by shielded symmetrical cables and 
EMC glands, i.e. cable glands providing 360° bonding. 
Also for smaller motors symmetrical and shielded cables 
are highly recommended. Make the 360° grounding 
arrangement at all the cable entries as described in the 
instructions for the glands. Twist the cable shields into 
bundles and connect to the nearest ground terminal/bus 
bar inside the terminal box, converter cabinet, etc. 

NOTE!
Proper cable glands providing 360° bonding must 
be used at all termination points, e.g. at motor, 
converter, possible safety switch, etc. 

For motors of frame size IEC 280 and upward, additional 
potential equalization between the motor frame and the 
driven equipment is needed, unless both are mounted on 
a common steel base. In this case, the high frequency 
conductivity of the connection provided by the steel 
base should be checked by, for example, measuring the 
potential difference between the components.

More information about grounding and cabling of variable 
speed drives can be found in the manual “Grounding and 
cabling of the drive system” (Code: 3AFY 61201998).

5.6 Operating speed
For speeds higher than the nominal speed stated on the 
motor’s rating plate or in the respective product catalogue, 
ensure that either the highest permissible rotational speed 
of the motor or the critical speed of the whole application is 
not exceeded. 

5.7 Dimensioning the motor for 
variable speed application
5.7.1 General
In case of ABB’s frequency converters, the motors can 
be dimensioned by using ABB’s DriveSize dimensioning 
program. The tool is downloadable from the ABB website 
(www.abb.com/motors&generators).

For application supplied by other converters, the motors 
must be dimensioned manually. For more information, 
please contact ABB. 

The loadability curves (or load capacity curves) are based 
on nominal supply voltage. Operation in under or over 
voltage conditions may influence on the performance of the 
application.

5.7.2 Dimensioning with ABB ACS800  
converters with DTC control
The loadability curves presented in Figures 4a - 4d are valid 
for ABB ACS800 converters with uncontrolled DC-voltage 
and DTC-control. The figures show the approximate 
maximum continuous output torque of the motors as a 
function of supply frequency. The output torque is given 
as a percentage of the nominal torque of the motor.  The 
values are indicative and exact values are available on 
request.

NOTE! 
The maximum speed of the motor must not be 
exceeded!
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5.7.3 Dimensioning with ABB ACS550  
converters
The loadability curves presented in Figures 5a - 5d are 
valid for ABB ACS550 series converters. The figures show 
the approximate maximum continuous output torque of 
the motors as a function of supply frequency. The output 
torque is given as a percentage of the nominal torque of 
the motor. The values are indicative and exact values are 
available on request.

NOTE! 
The maximum speed of the motor must not be 
exceeded!

5.7.4 Dimensioning with other voltage 
source PWM-type converters
For other converters, which have uncontrolled DC 
voltage and minimum switching frequency of 3 kHz, 
the dimensioning instructions of ACS550 can be used 
as guidelines, but it shall be noted, that the actual 
thermal loadability can also be lower. Please contact the 
manufacturer of the converter or the system supplier.

NOTE!
The actual thermal loadability of a motor may be 
lower than shown by guideline curves.

5.7.5 Short time overloads
ABB motors can usually be temporarily overloaded as well 
as used in intermittent duties. The most convenient method 
to dimension such applications is to use the DriveSize tool. 

5.8 Rating plates
The usage of ABB’s motors in variable speed applications 
do not usually require additional rating plates and the 
parameters required for commissioning the converter can 
be found from the main rating plate. However, in some 
special applications the motors can be equipped with 
additional rating plates for variable speed applications and 
those include following information:

- speed range
- power range
- voltage and current range
- type of torque (constant or quadratic)
- converter type and required minimum switching  
 frequency

5.9 Commissioning the variable 
speed application
The commissioning of the variable speed application must 
be done according to the instructions of the frequency 
converter and local laws and regulations.  The requirements 
and limitations set by the application must also be taken 
into account.

All parameters needed for setting the converter must be 
taken from the motor rating plates. The most often needed 
parameters are:

- Motor nominal voltage
- Motor nominal current
- Motor nominal frequency
- Motor nominal speed
- Motor nominal power

Note: In case of missing or inaccurate information, do not 
operate the motor before ensuring correct settings!

ABB recommends using all the suitable protective features 
provided by the converter to improve the safety of the 
application. Converters usually provide features such as 
(names and availability of features depend on manufacturer 
and model of the converter): 

- Minimum speed
- Maximum speed
- Acceleration and deceleration times
- Maximum current
- Maximum Torque
- Stall protection
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6. Maintenance

WARNING
Voltage may be connected at standstill inside the 
terminal box for heating elements or direct winding 
heating.

WARNING
The capacitor in single-phase motors can retain a 
charge that appears across the motor terminals, even 
when the motor has reached standstill.                                                                  

                
                                                                                                                           
WARNING
A motor with frequency converter supply may 
energize even if the motor is at standstill.

6.1 General inspection
1.  Inspect the motor at regular intervals, at least once a 

year. The frequency of checks depends on, for example, 
the humidity level of the ambient air and on the local 
weather conditions. This can initially be determined 
experimentally and must then be strictly adhered to.

2.  Keep the motor clean and ensure free ventilation 
airflow. If the motor is used in a dusty environment, 
the ventilation system must be regularly checked and 
cleaned. 

3.  Check the condition of shaft seals (e.g. V-ring or radial 
seal) and replace if necessary. 

4.  Check the condition of connections and mounting and 
assembly bolts. 

5.  Check the bearing condition by listening for any unusual 
noise, vibration measurement, bearing temperature, 
inspection of spent grease or SPM bearing monitoring. 
Pay special attention to bearings when their calculated 
rated life time is coming to an end.

When signs of wear are noticed, dismantle the motor, 
check the parts and replace if necessary. When bearings 
are changed, replacement bearings must be of the same 
type as those originally fitted. The shaft seals have to be 
replaced with seals of the same quality and characteristics 
as the originals when changing bearings.

In the case of the IP 55 motor and when the motor 
has been delivered with a plug closed, it is advisable to 
periodically open the drain plugs in order to ensure that 
the way out for condensation is not blocked and allows 
condensation to escape from the motor. This operation 
must be done when the motor is at a standstill and has 
been made safe to work on.

6.1.1 Standby motors 

If the motor is in standby for a longer period of time on 
a ship or in other vibrating environment the following 
measures have to be taken:

1. The shaft must be rotated regularly every 2 weeks (to 
be reported) by means of start up of the system. In case 
a start up is not possible, due to any reason, at least 
the shaft has to be turned by hand in order to achieve 
a different position once a week. Vibrations caused by 
other vessel's equipment will cause bearing pitting which 
should be minimized by regular operation / hand turning.

2. The bearing must be greased while rotating the shaft 
every year (to be reported). If the motor has been  
provided with roller bearing at the driven end the 
transport lock to be removed before rotating the shaft. 
The transport locking must be remounted in case of 
transportation.

3. All vibrations must be avoided to prevent a bearing from 
failuring. All instructions in the motor instruction manual 
for commissioning and maintenance have to be followed 
additionally. The warranty will not cover the winding and 
bearing damages if these instructions have not been 
followed.

6.2 Lubrication

WARNING 
Beware of all rotating parts!

WARNING
Grease can cause skin irritation and eye 
inflammation. Follow all safety precautions specified 
by the manufacturer.

Bearing types are specified in the respective product 
catalogs and on the rating plate of all motors except 
smaller frame sizes.

Reliability is a vital issue for bearing lubrication intervals. 
ABB uses mainly the L1-principle (i.e. that 99% of the 
motors are certain to make the life time) for lubrication.

6.2.1 Machines with permanently greased 
bearings
Bearings are usually permanently greased bearings of 1Z, 
2Z, 2RS or equivalent types. 

As a guide, adequate lubrication for sizes up to 250 can be 
achieved for the following duration, according to L10.
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Duty hours for permanently greased bearings at ambient 
temperatures of 25 and 40° C are:

Lubrication intervals according to L10 principle

Frame size Poles

Duty hours

at 25° C

Duty hours

at 40° C
56-63 2-8 40 000 40 000
71 2 40 000 40 000
71 4-8 40 000 40 000
80-90 2 40 000 40 000
80-90 4-8 40 000 40 000
100-112 2 40 000 32 000
100-112 4-8 40 000 40 000
132 2 40 000 27 000
132 4-8 40 000 40 000
160 2 40 000 36 000
160 4-8 40 000 40 000
180 2 38 000 38 000
180 4-8 40 000 40 000
200 2 27 000 27 000
200 4-8 40 000 40 000
225 2 23 000 18 000
225 4-8 40 000 40 000
250 2 16 000 13 000
250 4-8 40 000 39 000

Data valid at 50 Hz, for 60 Hz reduce values for 20 %.

These values are valid for permitted load values given in 
the product catalog.  Depending on application and load 
conditions, see the applicable product catalog or contact 
ABB.       

Operation hours for vertical motors are half of the above 
values.

6.2.2 Motors with regreasable bearings

Lubrication information plate and general lubrication 
advice
If the machine is equipped with a lubrication information 
plate, follow the given values.

On the lubrication information plate, greasing intervals 
regarding mounting, ambient temperature and rotational 
speed are defined.

During the first start or after a bearing lubrication a 
temporary temperature rise may appear, approximately 10 
to 20 hours. 

Some motors may be equipped with a collector for old 
grease. Follow the special instructions given for the 
equipment.

A. Manual lubrication

Regreasing while the motor is running
–  Remove grease outlet plug or open closing valve if fitted.
–  Be sure that the lubrication channel is open
–  Inject the specified amount of grease into the bearing.

–  Let the motor run for 1-2 hours to ensure that all excess 
grease is forced out of the bearing. Close the grease 
outlet plug or closing valve if fitted.

Regreasing while the motor is at a standstill
If it is not possible to regrease the bearings while the 
motors are running, lubrication can be carried out while the 
machine is at a standstill. 

–  In this case use only half the quantity of grease and then 
run the motor for a few minutes at full speed.  

–  When the motor has stopped, apply the rest of the 
specified amount of grease to the bearing.

–  After 1-2 running hours close the grease outlet plug or 
closing valve if fitted.

B. Automatic lubrication
The grease outlet plug must be removed permanently with 
automatic lubrication or open closing valve if fitted.

ABB recommends only the use of electromechanical 
systems. 

The amount of grease per lubrication interval stated in the 
table should be multiplied by four if an automatic regreasing 
system is used.

When 2-pole motors are automatically regreased, the note 
concerning lubricant recommendations for 2-pole motors in 
the Lubricants chapter should be followed.

6.2.3  Lubrication intervals and amounts
As a guide, adequate lubrication for motors with 
regreasable bearings can be achieved for the following 
duration, according to L1. For duties with higher ambient 
temperatures please contact ABB. The formula to change 
the L1 values roughly to L10 values: L10 = 2.7 x L1. 

Lubrication intervals for vertical machines are half of the 
values shown in the table below.

The lubrication intervals are based on an ambient 
temperature +25°C. An increase in the ambient 
temperature raises the temperature of the bearings 
correspondingly. The values should be halved for a 15°C 
increase and may be doubled for a 15°C decrease. 

In variable speed operation (i.e. frequency converter supply)  
it is necessary to measure the bearing temperature for 
the whole duty range and if exceeds 80°C, the lubrication 
intervals should be halved for a 15°C increase in bearing 
temperature. If the motor is operated at high speeds, it is 
also possible to utilize so called high speed greases, see 
chapter 6.2.4.

WARNING                                                                                                               
The maximum operating temperature of the grease 
and bearings, +110°C, must not be exceeded.
The designed maximum speed of the motor must 
not be exceeded.
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Lubrication intervals according to L1 principle

Frame
size

Amount
of grease
g/bearing

kW
3600
r/min

3000
r/min

kW
1800
r/min

1500
r/min

kW
1000
r/min

kW
500-900

r/min

Ball bearings

Lubrication intervals in duty hours

112 10 all 10000 13000 all 18000 21000 all 25000 all 28000

132 15 all 9000 11000 all 17000 19000 all 23000 all 26500

160 25 ≤ 18,5 9000 12000 ≤ 15 18000 21500 ≤ 11 24000 all 24000

160 25 > 18,5 7500 10000 > 15 15000 18000 > 11 22500 all 24000

180 30 ≤ 22 7000 9000 ≤ 22 15500 18500 ≤ 15 24000 all 24000

180 30 > 22 6000 8500 > 22 14000 17000 > 15 21000 all 24000

200 40 ≤ 37 5500 8000 ≤ 30 14500 17500 ≤ 22 23000 all 24000

200 40 > 37 3000 5500 > 30 10000 12000 > 22 16000 all 20000

225 50 ≤ 45 4000 6500 ≤ 45 13000 16500 ≤ 30 22000 all 24000

225 50 > 45 1500 2500 > 45 5000 6000 > 30 8000 all 10000

250 60 ≤ 55 2500 4000 ≤ 55 9000 11500 ≤ 37 15000 all 18000

250 60 > 55 1000 1500 > 55 3500 4500 > 37 6000 all 7000

2801) 60 all 2000 3500 - - - - - - -

2801) 60 - - - all 8000 10500 all 14000 all 17000

280 35 all 1900 3200 - - - -

280 40 - - all 7800 9600 all 13900 all 15000

315 35 all 1900 3200 - - - -

315 55 - - all 5900 7600 all 11800 all 12900

355 35 all 1900 3200 - - - -

355 70 - - all 4000 5600 all 9600 all 10700

400 40 all 1500 2700 - - - -

400 85 - - all 3200 4700 all 8600 all 9700

450 40 all 1500 2700 - - - -

450 95 - - all 2500 3900 all 7700 all 8700

 

Roller bearings

Lubrication intervals in duty hours

160 25 ≤ 18,5 4500 6000 ≤ 15 9000 10500 ≤ 11 12000 all 12000

160 25 > 18,5 3500 5000 > 15 7500 9000 > 11 11000 all 12000

180 30 ≤ 22 3500 4500 ≤ 22 7500 9000 ≤ 15 12000 all 12000

180 30 > 22 3000 4000 > 22 7000 8500 > 15 10500 all 12000

200 40 ≤ 37 2750 4000 ≤ 30 7000 8500 ≤ 22 11500 all 12000

200 40 > 37 1500 2500 > 30 5000 6000 > 22 8000 all 10000

225 50 ≤ 45 2000 3000 ≤ 45 6500 8000 ≤ 30 11000 all 12000

225 50 > 45 750 1250 > 45 2500 3000 > 30 4000 all 5000

250 60 ≤ 55 1000 2000 ≤ 55 4500 5500 ≤ 37 7500 all 9000

250 60 > 55 500 750 > 55 1500 2000 > 37 3000 all 3500

2801) 60 all 1000 1750 - - - - - - -

2801) 70 - - - all 4000 5250 all 7000 all 8500

280 35 all 900 1600 - - - -

280 40 - - all 4000 5300 all 7000 all 8500

315 35 all 900 1600 - - - -

315 55 - - all 2900 3800 all 5900 all 6500

355 35 all 900 1600 - - - -

355 70 - - all 2000 2800 all 4800 all 5400

400 40 all - 1300 - - - -

400 85 - - all 1600 2400 all 4300 all 4800

450 40 all - 1300 - - - -

450 95 - - all 1300 2000 all 3800 all 4400

1) M3AA

For motors M4BP 160 to 250 the interval may be increased by 30 %, up to a maximum of three calendar years.
The values in table above are valid also for sizes M4BP 280 to 355.
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6.2.4 Lubricants

WARNING
Do not mix different types of grease. 
Incompatible lubricants may cause bearing damage.

 
When regreasing, use only special ball bearing grease with 
the following properties:

– good quality grease with lithium complex soap and with 
mineral- or PAO-oil

– base oil viscosity 100-160 cST at 40°C
– consistency NLGI grade 1.5 - 3 *)
– temperature range -30°C - +120°C, continuously.

*) For vertical mounted motors or in hot conditions a stiffer 
end of scale is recommended.

The above mentioned grease specification is valid if the 
ambient temperature is above -30°C or below +55°C, and 
the bearing temperature is below 110°C; otherwise consult 
ABB regarding suitable grease.

Grease with the correct properties is available from all the 
major lubricant manufacturers.

Admixtures are recommended, but a written guarantee 
must be obtained from the lubricant manufacturer, 
especially concerning EP admixtures, that admixtures do 
not damage bearings or the properties of lubricants at the 
operating temperature range.

WARNING
Lubricants containing EP admixtures are not 
recommended in high bearing temperatures in frame 
sizes 280 to 450.

The following high performance greases can be used: 

- Esso  Unirex N2 or N3 (lithium complex base)
- Mobil Mobilith SHC 100 (lithium complex base)
- Shell   Gadus S5 V 100 2 (lithium complex base)
- Klüber Klüberplex BEM 41-132 (special lithium  

 base)
- FAG Arcanol TEMP110 (lithium complex base)
- Lubcon Turmogrease L 802 EP PLUS  

 (special lithium base)
- Total Multiplex S 2 A (lithium complex base)

NOTE! 
Always use high speed grease for high speed 2-pole 
machines where the speed factor is higher than 
480,000 (calculated as Dm x n where Dm = average 
bearing diameter, mm; n = rotational speed, r/min). 
The high speed grease is also used in motor types 
M2CA, M2FA, M2CG and M2FG, frame sizes 355 to 
400 2-pole machines.

The following greases can be used for high speed cast iron 
motors but not mixed with lithium complex greases:

- Klüber Klüber Quiet BQH 72-102 (polyurea base)
- Lubcon Turmogrease PU703 (polyurea base)

If other lubricants are used;

Check with the manufacturer that the qualities correspond 
to those of the above mentioned lubricants. The lubrication 
interval are based on the listed high performance greases 
above. Using other greases can reduce the interval.

If the compatibility of the lubricant is uncertain, contact 
ABB.
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7. After Sales Support

7.1 Spare parts
When ordering spare parts, the motor serial number, full 
type designation and product code, as stated on the rating 
plate, must be specified.

For more information, please visit our web site  
www.abb.com/partsonline.

7.2 Rewinding
Rewinding should always be carried out by qualified repair 
shops.

Smoke venting and other special motors should not be 
rewound without first contacting ABB.

7.3 Bearings
Special care should be taken with the bearings. These 
must be removed using pullers and fitted by heating or 
using special tools for the purpose.

Bearing replacement is described in detail in a separate 
instruction leaflet available from the ABB Sales Office.

8. Environmental requirements

8.1 Noise levels
Most of ABB’s motors have a sound pressure level not 
exceeding 82 dB(A) at 50 Hz .

Values for specific machines can be found in the relevant 
product catalogues. At 60 Hz sinusoidal supply the values 
are approximately 4 dB(A) higher compared to 50 Hz 
values in product catalogues.

For sound pressure levels at frequency converter supply, 
please contact ABB.

Sound pressure levels for all machines having separate 
cooling systems and for series M2F*/M3F*, M2L*/M3L*, 
M2R*/M3R*, M2BJ/M3BJ and M2LJ/M3LJ are indicated in 
separate additional manuals.
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9. Troubleshooting

These instructions do not cover all details or variations in equipment nor provide for every possible condition to be met in 
connection with installation, operation or maintenance. Should additional information required, please contact the nearest 
ABB Sales Office.

Motor troubleshooting chart

Your motor service and any troubleshooting must be handled by qualified persons who have proper tools and equipment.

TROUBLE CAUSE WHAT TO DO

Motor fails to start Blown fuses Replace fuses with proper type and rating.

Overload trips Check and reset overload in starter.

Improper power supply Check to see that power supplied agrees with motor rating plate and 
load factor.

Improper line connections Check connections against diagram supplied with motor.

Open circuit in winding or control switch Indicated by humming sound when switch is closed. Check for loose 
wiring connections. 

Also ensure that all control contacts are closing.

Mechanical failure Check to see if motor and drive turn freely. Check bearings and 
lubrication.

Short circuited stator  
Poor stator coil connection 

Indicated by blown fuses. Motor must be rewound. Remove end 
shields, locate fault.

Rotor defective Look for broken bars or end rings.

Motor may be overloaded Reduce load.

Motor stalls One phase may be open Check lines for open phase.

Wrong application Change type or size. Consult equipment supplier.

Overload Reduce load.

Low voltage Ensure the rating plate voltage is maintained. Check connection.

Open circuit Fuses blown, check overload relay, stator and push buttons.

Motor runs and 
then dies down

Power failure Check for loose connections to line, to fuses and to control.

Motor does 
not come up to 
nominal speed

Not applied properly Consult equipment supplier for proper type.

Voltage too low at motor terminals 
because of line drop

Use higher voltage or transformer terminals or reduce load. Check 
connections. Check conductors for proper size.

Starting load too high Check the start load of the motor. 

Broken rotor bars or loose rotor Look for cracks near the rings. A new rotor may be required, as repairs 
are usually temporary.

Open primary circuit Locate fault with testing device and repair.
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TROUBLE CAUSE WHAT TO DO

Motor takes too long to 
accelerate and/or draws 
high current

Excessive load Reduce load.

Low voltage during start Check for high resistance. Make sure that adequate cable 
size is used.

Defective squirrel cage rotor Replace with new rotor.

Applied voltage too low Correct power supply.

Wrong rotation direction Wrong sequence of phases Reverse connections at motor or at switchboard.

Motor overheats while 
running

Overload Reduce load.

Frame or ventilation openings may  
be full of dirt and prevent proper 
ventilation of motor

Open vent holes and check for a continuous stream of air 
from the motor.

Motor may have one phase open Check to make sure that all leads are well connected.

Grounded coil Motor must be rewound

Unbalanced terminal voltage Check for faulty leads, connections and transformers.

Motor vibrates Motor misaligned Realign.

Weak support Strengthen base.

Coupling out of balance Balance coupling.

Driven equipment unbalanced Rebalance driven equipment.

Defective bearings Replace bearings.

Bearings not in line Repair motor.

Balancing weights shifted Rebalance motor.

Contradiction between balancing of  
rotor and coupling (half key - full key)

Rebalance coupling or motor.

Polyphase motor running single phase Check for open circuit.

Excessive end play Adjust bearing or add shim.

Scraping noise Fan rubbing end shield or fan cover Correct fan mounting.

Loose on bedplate Tighten holding bolts.

Noisy operation Air gap not uniform Check and correct end shield fits or bearing fits.

Rotor unbalance Rebalance rotor.

Hot bearings Bent or sprung shaft Straighten or replace shaft.

Excessive belt pull Decrease belt tension.

Pulleys too far away from shaft shoulder Move pulley closer to motor bearing.

Pulley diameter too small Use larger pulleys.

Misalignment Correct by realignment of the drive.

Insufficient grease Maintain proper quality and amount of grease in bearing.

Deterioration of grease or lubricant 
contaminated

Remove old grease, wash bearings thoroughly in kerosene 
and replace with new grease.

Excess lubricant Reduce quantity of grease, bearing should not be more than 
half full.

Overloaded bearing Check alignment, side and end thrust.

Broken ball or rough races Replace bearing, clean housing thoroughly first.
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Figure 1. Connection diagram

Bild 1. Anschlußdiagram

Figure 1. Connection

Figura 1. Conexión

Figura 1. Collegamento

Figura 1. Diagrama de ligações 

Figur 1. Anslutningdiagramm

Kuva 1. Kytkentäkaavio

Figure 2. Belt drive

Bild 2. Riementrieb

Figure 2. Glissières et entraînements à courroie

Figure 2. Carriles tensores y correas

Figura 2. Slitte tendicinghia e pulegge

Figura 2. Transmissão por correias 

Figur 2. Remdrift

Kuva 2. Hihnakäyttö
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Figure 3. Mounting of half-coupling or pulley

Bild 3. Anbau von Kupplungshälften und Riemenscheiben

Figure 3. Montage des demi-accouplements et des poulies

Figura 3. Montaje de mitades de acoplamiento y poleas

Figura 3. Montaggio di semigiunti e pulegge

Figura 3. Montagem de meio acoplamento ou poleia 

Figur 3. Montering av kopplinshalvor och drivskivor

Kuva 3. Kytkinpuolikkaan ja hihnapyörän asennus
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Loadability curves with ACS800 converters with DTC control
Belastbarkeitskurven für ACS800-Frequenzumrichter mit DTC-Steuerung
Courbes de capacité de charge avec convertisseurs ACS800 et commande DTC
Curvas de capacidad de carga con convertidores ACS800 dotados de control DTC
Curve di caricabilità con convertitori ACS800 e controllo DTC 
Curvas de capacidade de carga com conversores ACS800 com controlo de transmissão digital (DTC) 
Lastbarhetskurvor för ACS800-omriktare med DTC-styrning
Kuormitettavuuskäyrät DTC-säädöllä varustetuille ACS800-taajuusmuuttajille

Figures/Abbildungen/Figures/Figure/Figure/Figuras/Figur/Kuvat 4a, 4b, 4c, 4d

Low voltage motors, nominal frequency of the motors 50/60 Hz, temperature rise B/F
Niederspannungsmotoren, Nennfrequenz der Motoren 50/60 Hz, Temperaturanstieg B/F
Moteurs à basse tension, fréquence nominale des moteurs de 50/60 Hz, augmentation de température B/F
Motores de baja tensión, frecuencia nominal de los motores 50/60 Hz, aumento de temperatura B/F
Motori a bassa tensione, frequenza nominale dei motori 50/60 Hz, incremento di temperatura B/F
Motores de baixa tensão, frequência nominal dos motores 50/60 Hz, aumento da temperatura B/F 
Lågspänningsmotorer, märkfrekvens för motorerna 50/60 Hz, temperaturstegring B/F
Pienjännitemoottorit, moottorin nimellistaajuus 50/60 Hz, lämpötilan nousu B/F

4a 4b

4c 4d

0 20 40 60 80 100
Frequency (Hz)

0

80

60

40

100

120

Sizes
80-132

Separate cooling

ACS800/50 Hz, Temperature rise B

Sizes
160-450

8080

6060

4040

100100

80

60

100

Sizes
80-132

Sizes
160-450

T/TN (%)

0 20 40 60 80 100 120
Frequency (Hz)

0

80

60

40

100

120

ACS800/60 Hz, Temperature rise B

Separate cooling

Sizes
80-132

T/TN (%)

Sizes
160-450

8080

6060

4040

100100

Sizes
80-132

Sizes
160-450

0 20 40 60 80 100
Frequency (Hz)

0

80

60

40

100

120

ACS800/50 Hz, Temperature rise F

T/TN (%)

8080

6060

4040

100100

Separate cooling

Sizes
160-450

Sizes
80-132

0 20 40 60 80 100 120
Frequency (Hz)

0

80

60

40

100

120

ACS800/60 Hz, Temperature rise F

T/TN (%)

80

60

40

100

80

60

40

100

Sizes 
160-450

Sizes
80-132

Separate cooling

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 454 of 747



158  ABB Motors and Generators | Low voltage motor manual 01-2009

5a 5b

5c 5d
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Loadability curves with ACS550 converters 
Belastbarkeitskurven für ACS550-Frequenzumrichter
Courbes de capacité de charge avec convertisseurs ACS550
Curvas de capacidad de carga con convertidores ACS550
Curve di caricabilità con convertitori ACS550 
Curvas de capacidade de carga com conversores ACS550 
Lastbarhetskurvor för ACS550-omriktare
Kuormitettavuuskäyrät ACS550-taajuusmuuttajille

Figures/Abbildungen/Figures/Figure/Figure/Figuras/Figur/Kuvat 5a, 5b, 5c, 5d

Low voltage motors, nominal frequency of the motors 50/60 Hz, temperature rise B/F
Niederspannungsmotoren, Nennfrequenz der Motoren 50/60 Hz, Temperaturanstieg B/F
Moteurs à basse tension, fréquence nominale des moteurs de 50/60 Hz, augmentation de température B/F
Motores de baja tensión, frecuencia nominal de los motores 50/60 Hz, aumento de temperatura B/F
Motori a bassa tensione, frequenza nominale dei motori 50/60 Hz, incremento di temperatura B/F
Motores de baixa tensão, frequência nominal dos motores 50/60 Hz, aumento da temperatura B/F 
Lågspänningsmotorer, märkfrekvens för motorerna 50/60 Hz, temperaturstegring B/F
Pienjännitemoottorit, moottorin nimellistaajuus 50/60 Hz, lämpötilan nousu B/F
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ABB Special Insul.

ABB Standard Insul.

Allowed phase to phase voltage peaks at motor terminal as a function of rise time.
..... ABB Special Insulation; ___ ABB Standard Insulation

Zulässige Phase-zu-Phase-Spannungsspitzen an Motorklemmen als Funktion der Anstiegszeit.
..... ABB Spezialisolierung; ___ABB Standardisolierung

Pics de tension phase-phase au niveau des bornes du moteur en tant que fonction de temps de hausse.
..... ABB Isolation spéciale ; ___ Isolation standard ABB

Picos de tensión permitidos entre fases en los bornes del motor en función del tiempo de aumento.
..... Aislamiento especial de ABB; ___ Aislamiento estándar de ABB

Picchi di tensione da fase a fase ammessi ai morsetti del motore in funzione del tempo di salita.
..... Isolamento speciale ABB; ___ Isolamento standard ABB

Fase permitida para picos de tensão de fase no terminal do motor como função do tempo de subida. 
..... Isolamento especial da ABB; ___ Isolamento normal da ABB

Tillåtna fas till fas-spänningsstoppar vid motoranslutningarna som en funktion av stigtid.
..... ABB Specialisolering; ___ ABB Standardisolering

Pääjännitteiden suurimmat sallitut piikkiarvot nousunopeuden funktiona.
..... ABB:n erikoiseristys; ___ ABB:n vakioeristys

Figure/Bild/Figure/Figura/Figura/Figura/Figur/Kuva 6. 
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Contact us

www.abb.com/motors&generators © Copyright 2010 ABB
All rights reserved
Specifications subject to change without notice.
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Low pressure In-line filters
Niederdruck Leitungsfilter
Filtre en ligne, basse pression

Type L/Model GA

Flow rate:
up to 230 l/min

Working pressure:
30 bar max.

Ports:
ISO 228 G3/4, G1, G11/4

G11/2 (BSP)

Nennvolumenstrom:
bis 230 l/min

Nenndruck:
30 bar max.

Anschlüsse:
ISO 228 G3/4, G1, G11/4,

G11/2 (BSP)

Débit:
jusqu’à 230 l/min

Pression:
30 bar max.

Raccordements:
ISO 228 G3/4, G1, G11/4,

G11/2 (BSP)
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G l o b a l  F i l t r a t i o n  T e c h n o l o g y
Member of Parker Hannifin Corporation
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SYMBOL EXPLANATION

SYMBOL DESCRIPTION UNIT

Cd
E
Fc
Fµ

Ft
GDL
H
Mh
Mwc
NA
Orq
Pb
Pi
P0
Pw
Qd
Sm
Std

Port dimension (BSP/G)
Element
Fluid compatibility
Filter fineness
XW Media type - Glass fibre
XX Media type - Cellulose
S Media type - Steel mesh
Functional test
Media type HPFE Low pr.
Housing
Material filter housing
Max. water content
Not applicable
On request
Burst pressure
Indicator setting
By-pass setting
Max. working pressure
Flow direction
Seal material
Standard

Inch
#
#
Micron

#
#
#
#
ppm

#
bar
bar
bar
bar
#
#
#

SYMBOL ERKLÄRUNG

SYMBOL BESCHREIBUNG EINHEIT

Cd
E
Fc
Fµ

Ft
GDL
H
Mh
Mwc
NA
Orq
Pb
Pi
P0
Pw
Qd
Sm
Std

Anschluß (BSP/G)
Element
Fluid Verträglichkeit
Filterfeinheit
XW Filtermedia Glasfaser
XX Filtermedia Zellulose
S Filtermedia Edelstahlgewebe
Funktionstest
Filtermedia HPFE Niederdruck
Filtergehäuse
Werkstoff Filtergehäuse
Max. Wassergehalt
Nicht zutreffend
Auf Anfrage
Berstdruck
Indikatoranzeige
By-pass Öffnungsdruck
Max. Nenndruck
Durchfluß Richtung
Dichtungsmaterial
Standard

Inch
#
#
Micron

#
#
#
#
ppm

#
bar
bar
bar
bar
#
#
#

EXPLICATION DE SYMBOLE

SYMBOLE DESCRIPTION UNITÉ

Cd
E
Fc
Fµ

Ft
GDL

H
Mh
Mwc
NA
Orq
Pb
Pi
P0
Pw
Qd
Sm
Std

Raccordements (BSP/G)
Élément
Compatibilité des fluides
Finesses de filtration
XW Fibre de verre
XX Cellulose
S Toile métallique inox.
Test normalisé utilisé
Média type HPFE haute 
efficacité basse pression
Corps de filtre
Matière du corps de filtre
Taux d’eau max.
Non applicable
Sur demande
Pression d’éclatement
Tarage de l’indicateur
Tarage de by-pass
Max. pression de service
Sens du débit
Matière de joints
Standard

Inch
#
#
Micron

#
#

#
#
ppm

#
bar
bar
bar
bar
#
#
#
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2
G l o b a l  F i l t r a t i o n  T e c h n o l o g y

COMPANY PROFILE UNTERNEHMENS PROFIL PROFIL DE L’ENTREPRISE

Parker Arlon is a leading designer and

manufacturer of filters for hydraulic and

lubricating oil systems used in mobile and

industrial applications throughout the

world. The company offers standard,

semi-standard and tailor-made solutions

that meet all requirements. The product

portfolio encompasses a wide variety of

indicators, 3-way ball valves and filter ele-

ments, including the innovative LEIF®

Low Environmental Impact Filter and

AQUASAFE® water absorption elements. 

In addition, Parker Arlon provides oil ana-

lysis services. 

In-depth know-how and experience,

combined with an awareness of market

demands and customer requirements are

the foundation of Parker Arlon’s customer-

oriented approach. The company is pur-

suing new standards, not only in filtration

efficiency and customer service, but also

in environmental consciousness. Parker

Arlon is ISO 9001 and ISO 14001 certi-

fied. Quality & environment are conveyed

through technical efficiency, consistency,

long lifecycles and cost efficiency. 

Parker Arlon has engineering, R&D

and manufacturing facilities located in

Arnhem, the Netherlands, and exports

90% of its products around the world. 

Parker Filtration BV is part of the

Parker Hannifin Corporation – the world’s

largest motion and control company,

manufacturing and supplying components

and systems for just about anything that

moves.

Parker Arlon ist ein führender

Entwickler und Hersteller von

Filtrationsprodukten für Hydraulik- und

Schmierölsysteme, welche weltweit auf

dem Mobil- und Industrie-Sektor ihre

Anwendung finden.

Mit seinen Standards, Halbstandards

und kundenorientierten Lösungen bedient

die Firma eine Vielzahl von Anforderungen.

Die Produktpalette umfasst eine breite

Vielfalt von Indikatoren, 3-Wege-Kugel-

hähnen und Filterelementen einschließlich

der innovativen, umweltfreundlichen LEIF®

Filter und AQUASAFE® wasserabsorbieren-

den Elementen. Zusätzlich bietet Parker

Arlon einen Ölanalyse-Service an.

Der langjährige know-how und

Erfahrung zusammen mit der

Wahrnehmung hoher Kunden- und

Marktansprüche ist die Grundlage für die

kundenorientierte Ausprägung von Parker

Arlon. Die Umsetzung neuester Standards

zeigt sich gleichermaßen in der Qualität

unserer Produkte, einem hohen Niveau an

Kundenservice, wie in der Verfolgung

umwelt- politischer Aspekte. Parker Arlon

ist ISO 9001 und 14001 zertifiziert.

Qualität und Umwelt-Verantwortung kom-

men durch technische Effizienz,

Konsistenz, lange Lebenszyklen und

Kosteneffizienz zum Ausdruck.

Parker Arlon vereint Engineering,

Forschung & Entwicklung sowie

Produktion am Standort in Arnheim,

Niederlande. 90% der Produkte werden in

die ganze Welt exportiert.

Parker Filtration BV ist Teil der Parker

Hannifin Corporation, einer der interna-

tional führenden Anbieter auf dem Gebiet

der Antriebstechnik.

Parker Arlon est un des tous premiers

concepteurs et fabricants mondiaux de

filtres hydrauliques et de lubrification pour

l’industrie et les applications mobiles.

La société propose des solutions stan-

dards, semi-standards et personnalisées

pour toutes les demandes.

La gamme de produits comprend une

grande variété d’indicateurs, des vannes 3

voies sphériques, d’éléments filtrants tels

les innovants LEIF® filtre écologique et

AQUASAFE®, élément absorbant l’eau.

De plus, Parker Arlon assure un service

d’analyse d’huile.

Un grand savoir-faire et une longue

expérience, ainsi qu’une connaissance des

besoins du marché et des clients sont les

bases de l’approche client de Parker Arlon.

La société explore de nouveaux domaines,

non seulement dans l’efficacité de filtra-

tion et le service client, mais aussi dans la

prise de conscience environnementale.

Parker Arlon est certifié ISO9001 et

ISO14001. Qualité et environnement se

traduisent par efficacité technique, qualité

constante, longues durées de vie et effica-

cité économique.

Parker Arlon a ses bureaux d’études,

Recherche et Développement et usine de

production à Arnhem en Hollande, et

exporte 90% de sa production dans le

monde entier.

Parker Filtration BV appartient au

groupe Parker Hannifin Corporation, la

plus grande société du monde spécialisée

dans la fabrication de composants pour le

contrôle des mouvements et des fluides. 
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Indicateur

ASSEMBLY PARTS TEILE-LISTE PIECES DETACHEES

TECHNICAL INFORMATION TECHNISCHE BESCHREIBUNG INFORMATIONS TECHNIQUES

FILTRATION EFFICIENCY ABSCHEIDE RATE EFFICACITÉ DE FILTRATION

MEDIA
FILTERMEDIA
MÉDIA

MICRON
MIKRON
MICRON

FILTRATION RATIO
FILTER FEINHEIT

NIVEAU DE FILTRATION

β
−

X≥75 β
−

3 β
−

6 β
−

10 β
−

12 β
−

20 β
−

25 β
−

55

GDL1
GDL3
GDL6
GDL10
GDL20
XX10

1
3
6

10
20
33

400
≥75

8
5

N/A
N/A

4000
1000
≥75

17
2

N/A

>5000
>5000

1000
≥75

8
2.6

>5000
>5000
>5000

>200
10

3.5

>5000
>5000
>5000
>5000

≥75
6

>5000
>5000
>5000
>5000
>5000

23

>5000
>5000
>5000
>5000
>5000
>5000

ITEM NUMBER
TEIL NUMMER
NUMÉRO DE PART

DESCRIPTION

1

2

3

4

5

6

7

8

9

10

11

12

13

Filter cover

Cover seal

Top-spring

Insert

Insert seal

By-pass seal

Filter element

Filter housing

Element seal

By-pass set

Bonded seal

Plug

Indicator

Filterdeckel

O-ring Deckel 

Feder

Einbausatz

Einbausatz Dichtung

By-pass Dichtung

Filter Element

Filter Gehäuse

O-ring Element 

By-pass Satz

Dichtring

Stopfen

Indikator

Couvercle de filtre

Joint de couvercle

Ressort supérieur

Partie intèrieure

Joint de partre intérieur

Joint de by-pass

Élément filtrant

Corps de filtre

Joint de l’élément

Ensemble by-pass

Étanchéité par Joint

Bouchon

BESCHREIBUNGDESCRIPTION

FILTER/FILTER/FILTRE

ELEMENT/ELEMENT/ÉLÉMENT

GENERAL/ALGEMEIN/GÉNÉRALES

Pw: 30 bar

Q max GA-1 = 120 l/min
Q max GA-2 = 230 l/min

T: –400C / +1200C

BY-PASS/INDICATOR • BY-PASS/INDIKA-
TOR • BY-PASS/INDICATEUR

HOUSING/GEHÄUSE/CORPS

PO: 0.8/1.5 bar
Pi: 0.7/1.2 bar

Cd: ISO 228 G3/4 (BSP) (1-30)
Cd: ISO 228 G1 (BSP) (1-60/1-90)
Cd: ISO 228 G11/4 (BSP) (1-120)
Cd: ISO 228 G11/2 (BSP) (2-170/2/230)

Sm: NBR, CR, FPM

Pb: 10 bar
Qd: In/Out ; Innen/Aussen; Intérieur/Extérieur

Fµ XW: GDL 1 - 3 - 6 - 10 - 20µm 
Fµ S: 40 - 120µm
Fµ XX: 10µm nom. 

Mwc: 500 ppm

Fc: Oil type; Öl Type; Type d’huile
HH - HL - HLP - HV
HETG - HEPG - HEES
HFA (mineral base) - HFB - HFC
HFA (synthetic base) - Orq 
Please contact Parker Arlon

Leif elements for mineral oils only. 
For HEES or other fluids please contact
Parker Arlon.

ELECTRICAL INDICATOR/INDIKATOR
ELEKTRISCH/INDICATEUR ÉLECTRIQUE

3
G l o b a l  F i l t r a t i o n  T e c h n o l o g y

HOUSING/GEHÄUSE/CORPS

Mh: Al + Fe

GA-1-30 m: 2,1 kg
GA-1-60 m: 2,6 kg
GA-1-90 m: 3,2 kg
GA-1-120 m: 4,0 kg
GA-2-170 m: 7,9 kg
GA-2-230 m: 9,0 kg

GENERAL/ALGEMEIN/GÉNÉRALES

Ft: ISO 2941
ISO 2942
ISO 2943
ISO 3724
ISO 3968
ISO 4572
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ENCOMBREMENTGERÄTEABMESSUNGENINSTALLATION DIMENSIONS

4

TYPE
TYP
TYPE

GFE
D

BSP  ISO228   SAE
CBA H K L M N P S U VT Kg

GA1-30
GA1-60
GA1-90
GA1-120
GA2-170
GA2-230

3
18
29
46
35
58

180
235
275
325
390
460

70
70
70
70

105
105

12
16
16
20
24
24

G3/4

G1
G1

G11/4

G11/2

G11/2

32
32
32
32
55
55

106
106
106
106
150
150

150
160
160
160
230
230

50
50
50
50
75
75

24
24
24
24
37
37

95
95
95
95

140
140

9
9
9
9

12
12

44
54
54
64
72
72

20
20
20
20
25
25

28
29
29
29
43
43

86
86
86
86

110
110

63
63
63
63
88
88

143
194
238
288
338
408

2.1
2.6
3.2
4.0
7.9
9.0

G l o b a l  F i l t r a t i o n  T e c h n o l o g y

SECTION A-A
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∆p/Q COURBES DE DÉBIT∆p/Q KENNLINIEN∆p/Q GRAPHS

CALCUL ∆p∆p KALKULATION∆p CALCULATION

FLUID/FLUID/FLUIDE A: 
νa = 32cSt / γ = 0.87

∆p E = 0.5 bar
∆p H = 0.1 bar
∆p Tot. A = 0.6 bar

FLUID/FLUID/FLUIDE B: 
νb = 46cSt / γ = 1.1

∆p E = (46/32)x0.5 = 0.72 bar
∆p H = (1.1/0.87)x0.1 = 0.13 bar
∆p Tot.B = 0.85 bar

5

T- -elements

T3D-elements

T-elements

T3D-elements

LFN - HOUSING

T2-elements

T4-elements

T2-elements

T4-elements

T3-elements

T5-elements

T3-elements

T5-elements LGN - HOUSING

FLUID/FLUID/FLUIDE ν = 32cSt

G l o b a l  F i l t r a t i o n  T e c h n o l o g y
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6

Due to continuous product improvement published data and specifications are subject to change without notice. / Aufgrund Produkt-Verbesserungen können Daten und Spezifikationen
ohne Mitteilung geändert werden. / En fonction de l’évolution technique du matériel, nous nous réservons le droit de modifier cette documentation sans préavis.

ORDERING INFORMATION / BESTELLDATEN / COMMENT PASSER VOTRE COMMANDE

G l o b a l  F i l t r a t i o n  T e c h n o l o g y

Parker Filtration BV
Parker Arlon
Filter Division Europe
Stieltjesweg 8
6827 BV Arnhem
The Netherlands
Phone: +31 26 3760376
Fax: +31 26 3643620
E-mail: arlon@parker.com
www.parkerarlon.nl

Parker Hannifin plc
Filter Division Europe HQ
Shaw Cross Business Park
Dewsbury, West Yorkshire
WF12 7 RD UK
Phone: +44 1924 487000
Fax: +44 1924 487038
E-mail:
filtrationinfo@parker.com
www.parker.com

Parker Hannifin Oy
Finn-Filter
Filter Division Europe
Salmentie 260
FIN - 31700 Urjala As.
Finland
Phone: +358 3 54100
Fax: +358 3 5410100
finnfilter@parker.com
www.finnfilter.fi

1

Housing/

Filtergehäuse/

Corps code

30GA 1-30

60

90

120

170

230

GA 1-60

GA 1-90

GA 1-120

GA 2-170

GA 2-230

4

Seal material/

Dichtungen/

Joints code

B

N

V

Buna (NBR)

Neoprene (CR)

Viton (FPM)

5

code

08

15

B

3

Element/

Element/

Élément

Nominal

Cellulose/

Zellulose/

Cellulose

Stainless steel mesh/

Rostfrei Metallgewebe/

Toile métallique inoxydable

Filtration fineness absolute/ Filterfeinheit Absolut/ Finesse de filtration absolue

HPFE glass fibre/ HPFE Glasfaser/ HPFE fibre de verre β−X≥75

LEIF®

3µm 6µm 10µm10µm 20µm 40µm

code code codecode code code

TXWL-3 TXWL-6 TXWL-10TXX-10 TXWL-20 ST-40

TXWL2-3 TXWL2-6 TXWL2-10TXX2-10 TXWL2-20 ST2-40

TXWL3-3

TXWL3D-3

TXWL4-3

TXWL5-3

TXWL3-6

TXWL3D-6

TXWL4-6

TXWL5-6

TXWL3-10

TXWL3D-10

TXWL4-10

TXWL5-10

TXX3-10

TXX3D-10

TXX4-10

TXX5-10

TXWL3-20 ST3-40

TXWL3D-20 ST3D-40

TXWL4-20 ST4-40

TXWL5-20 ST5-40

GA 1-30

GA 1-60

GA 1-90

GA 1-120

GA 2-170

GA 2-230

2

ISO 228-G1(BSP) (1-60/1-90)

ISO 228-G11/4 (BSP) (1-120)

ISO 228-G11/2 (BSP) (2-170/2-230)

G1

G11/4

G11/2

Ports/

Anschluß/

Raccordements code

ISO 228-G3/4 (BSP) (1-30) G3/4

6

By-pass blocked/

By-pass Blockiert/

By-pass bloqué

By-pass/ 

By-pass/

By-pass

Differential visual right side
Differential Visuell Rechts
Différential visuel à droite

M M

Differential visual electrical right side
Differential Visuell Elektrisch Rechts
Différential visuelélectrique à droite
No indicator, drilled & plugged R, L no indicator port
Ohne indikator, gebohrt mit Stopfen R, L ohne Indikator Anschluß
Sans indicateur, percer et bouchonner R, L pas de raccordement d’indicateur

code code

V12 V

E12 E

By-pass setting/

By-pass Öffnungsdruck/

By-pass

0.8 bar

1.5 bar

blocked

TXW5-20

3

B

4

GA 230

Ordering example element
Bestellbeispiel Element
Exemple de commande de l’élément

Ordering example filter
Bestellbeispiel Filter
Exemple de commande de filtre

Std 1

G11/2

2

TXW5-20

3

B

4

15

5

E

6

When ordered with filter, the indicator assy will be provided: mounted.
Wenn bestellt mit Filter, ist der Indikator-Set montiert.
Pour une commande avec filtre, l’indicateur est livré: monté.

Note: Filter with LEIF® element and sleeve.
Filter mit LEIF®-Element und Filterkorb.
Filtre avec l’élément LEIF® et enveloppe métallique.

Note: Spare LEIF® element: no sleeve included. 
Ersatz LEIF®-Element ohne Filterkorb. 
Pièce detachée l’élément LEIF®: sans enveloppe métallique.

Other options on request.

In case of non LEIF®, delete L in code/
Im falle von keine LEIF®, L streichen im Code/

Si pas de LEIF®, supprimer L en code

Indicator/

Indikator/

Indicateur
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Low pressure in-line filters
Niederdruck Leitungsfilter
Filtre en ligne, basse pression

Model GA

MERKMALE UND VORTEILE

• Modell für Leitungsmontage
• Für hydraulische Anwendungen 

und Schmiersysteme
• Durchflussrichtung von innen 

nach außen
• Magnetische Vorfilterung
• Geringes Gewicht
• Einfache und effektive By-pass 

Konstruktion
• Filterfeinheiten in:

• GDL - Glasfaser
• XX - Zellulose
• S - Edelstahlgewebe

• Differenzdruck Indikator visuell
oder elektrisch/visuell

• Anschlüsse BSP- oder SAE 
Standard Rohrgewinde

• Option: LEIF ®

AVANTAGES ET BÉNÉFICES

• Conçu pour montage en ligne
• Pour applications hydraulique et

systèmes de lubrification
• Sens de filtration de l’intérieur 

vers l’extérieur
• Préfiltration magnétique
• Conception poids-minimum
• Dérivation by-pass simple et efficace
• Gamme étendue de finesses de 

filtration:
• Fibre de verre - GDL
• Cellulose - XX
• Maille en acier inoxydable - S

• Indicateur différentiel visuel 
ou électrique/visuel

• Raccordement: filetage BSP ou SAE
• Option: LEIF ®

FEATURES AND BENEFITS

• Designed for in line mounting
• For hydraulic applications and 

lubrication systems
• Flow direction from in to out
• Magnetic pre-filtration
• Light weight design
• Simple and effective full flow by-pass
• Wide range of removal ratings:

• GDL - glass fibre
• XX - cellulose
• S - stainless steel wire mesh

• Differential Indicator visual or 
electrical/visual

• Ports with standard BSP or SAE 
threading

• Option: LEIF ®
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LAC
With AC motor – adapted for industrial use

Installation and servicing manual

SE GB DE FR ES

The Professional Choice
– in fluid management
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13

Introduction
The purpose of this manual is to serve as
a reference guide for installation,
maintenance and operation of the LAC
series of air oil coolers.

Keep the manual at hand. A lost manual
should be replaced as soon as possible.

For optimum performance and in order
to prevent incorrect use, please read this
manual carefully and observe all safety
precautions prior to putting the air oil
cooler into service.

Installation and maintenance work
should only be carried out by qualified
personnel. Oiltech/Olaer reserve the
right to make technical alternations
without notice.

Use
The LAC-series of air oil coolers is
designed to cool hydraulic fluids in
systems for industrial applications.

Warranty and claims
In the event of breakdown, consult your
local Olaer office. Olaer/Oiltech shall
not be held responsible for any
consequences due to modification and/or
variation made by the customer.
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Safety instructions
The installation contractor as well as the
user should be aware of, understand and
observe all safety precautions in this
manual, including any information
mentioned on labels fixed to the product.

Definition of Safety Warning
Levels
All precautions concerning personal
safety are classified as per below,
depending on how severe the
consequences of an incident could be.

Danger
This alerts you to an action or
procedure that, if performed
improperly, will produce bodily
harm or death.

Caution
This alerts you to an action or
procedure that, if performed
improperly, is likely to produce
bodily harm or death.

Precaution
This alerts you to an action or
procedure that, if performed
improperly, is likely to cause an
accident with physical harm.

Notifications concerning other safety
issues (property, process or environment)
and maintenance work are classified as
follows.

Important
This alerts you to an action or
procedure that, if performed
improperly, is likely to result in
damages to the product, process or
environment.

Additional information is marked as
follows.

Note! This alerts you to important
information related to the text in
a paragraph.

Overall instructions
Lifting

Caution
Risk of bodily injury. To prevent
physical harm when lifting the unit,
ensure correct lifting technique.
Make sure that all lifting devices are
free from damage and approved for
the weight of the air oil cooler.

Installation

Danger
Electrical shock hazard. All
electrical connections must be
made by a qualified electrician!
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Operation, handling and
maintenance

Caution
Risk of bodily injury. Disconnect the
motor power supply prior to
maintenance.

Caution
Risk of bodily injury. Before
disconnecting the hydraulic
connections, make sure the system
is depressurized.

Caution
Risk of severe burns. This indicates
danger from high temperature
surfaces. The oil cooler could
become extremely hot during
operation. Always make sure the
cooler is cool before touching.

Precaution
Risk of bodily injury. If the air oil
cooler is fitted with a thermo
contact, the fan will start
automatically when the preset
temperature has been reached. Be
careful when standing close to
rotating units.

Precaution
This indicates a toxic hazard. To
prevent bodily injury, damage to
property or environment, used fluid
should be collected and taken to a
special depôt.

Important!
Static electricity. Fans generate static
electricity. Do not put sensitive
devices (electronics etc.) in the
immediate vicinity of the air oil cooler.
Antistatic fans are available on
request.

Note! Use hearing protection when
standing close to an operating
air oil cooler for long periods of
time.

Warning label
The warning label shown below is fitted
to the air oil cooler at delivery. Always
replace a damaged or missing label.
• Caution! High temperature surface!

Use hearing protection! Rotating
fan!
(P/N 500029 - 70x30 mm or P/N
5000291 - 120x50 mm)
See Figure 1.
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Description
Principally the air oil cooler consists of a
cooler matrix, an AC-motor, a fan, a fan
housing and a fan guard. Depending on
electric motor size, the air oil cooler is
equipped with a motor bracket.

Different motor types are used on the
LAC-series of air oil cooler. Small
cooler fans are fitted with a single phase
or three phase outer-rotor motor. The fan
on larger air oil coolers is fitted with a
standard three phase asynchronous
inner-rotor, which meets the IEC 72 and
EN 60034 requirements.

The electrical motor should be connected
to the electricity supply system
according to instructions. See “Electrical
connection”. Connect the cooler matrix
to the hydraulic system using hydraulic
hoses.

If the air oil cooler is fitted with a
thermo contact, the fan will start
automatically when the preset tempera-
ture has been reached.

Acoustic pressure could reach
50-90 dB(A) at 1 m distance depending
on air oil cooler size.

For information such as capacity,
nominal voltage and protection standard
etc., see marking sign on the motor.
Temperature for the electric motor:
-20 °C - +40 °C.

Refer to Technical specification for
maximum permitted static working
pressure, maximum permitted dynamic
pressure, maximum permitted fluid
temperature in the cooler matrix, etc.

Manufacturers type plate
The type plate of the air oil cooler is
fitted on the fan housing. See Figure 2.

The type plate contains the following
information:
A Part number
B Designation
C Serial number
D Date of delivery (year and week, e.g.

0418, i.e. year 04 and week 18)

Replace a damaged or missing type plate
as soon as possible.
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Installation
Lifting

Caution
Risk of bodily injury. To prevent
physical harm when lifting the unit,
ensure correct lifting technique.
Make sure that all lifting devices are
free from damage and approved for
the weight of the air oil cooler.

Air oil coolers as from size 033 can
accommodate lifting eyes. Lifting eyes
are available from Oiltech/Olaer on
request.

Mounting

Precaution
Risk of bodily harm. Make sure that
the air oil cooler is securely fixed.

The air oil cooler can be mounted in any
position. However, an upright installa-
tion standing on its feet is recommended.

A free space corresponding to a mini-
mum of half the height of the matrix (A)
should be available in front of and
behind the air oil cooler to allow for
good air flow, i.e. optimal cooling
capacity as well as low acoustic power
level. See Figure 3.

Inappropriate location of the air oil
cooler could generate increased noise
level and reduce cooling capacity.
Consult your local Olaer office.
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Connection of cooler matrix
Connect the cooler matrix using flexible
hydraulic hoses both to and from the
cooler. Make sure that all connections
and hoses are sized according to the
system pressure, flow, temperature and
fluid.

Connect the cooler matrix as illustrated
below. See Figure 4 or Figure 5.
A Inlet.
B Outlet for standard and S by-pass,

single-pass.
C Outlet for T by-pass, two-pass.
D Thermo contact connection.

Dimensions on connections are cooler
matrix size dependent.

Maximum permitted fluid temperature in
the cooler matrix: 120 °C.

Flow chart, see Figure 6.

Important
The cooler matrix is designed for
maximum dynamic working pressure
14 bar. When the cooler is installed
in a return line, there should be no
pressure spikes. If this is not
possible, an offline cooling system
should be used.

Electrical connection

Danger
Risk of electrical shock. All
electrical connections must be
made by a qualified electrician!

Prior to connecting the motor to the
electricity supply system, make sure the
information on the motor label

corresponds to the line voltage and
frequency. The motor should be installed
according to general and electrical safety
rules and should be made by a qualified
electrician.

Precaution
Be careful when connecting.
Improperly made connections,
damaged cables, etc. could cause
components to become live or
result in the incorrect direction of
rotation of the electric motor.

• Connection of a single phase outer-
rotor motor: Connect the live to L
(blue), neutral to N (black) and
ground to PE (yellow/green). See
Figure 7.

• Connection of three phase outer-
rotor motor. See Figure 8 or
Figure 9.

• Connection of three phase inner-
rotor motor. See Figure 10.
Example for motor:
220-240 V D/380-420 V Y.

The direction of rotation of three phase
motors is altered by changing connection
of two phases.

If the cooler is fitted with a thermo
contact, use a relay if the current load
exceeds the maximum load for the
thermo contact.

Note! A motor overload protection is
recommended.

Note! Some motors are fitted with
plugged holes, which can be
used for draining condensed
water.
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Handling
Prior to initial start-up
Check that the air oil cooler is securely
fixed and correctly connected.

We recommend that you proceed as
follows prior to start-up:
1 Run the air oil cooler with the

system fluid.
2 Filter the fluid after passing through

the cooler.

See Technical specification for
recommended fluid compatibility.

Prior to start up
Check:
• that all air oil cooler parts are free

from damages
• that the fan rotates freely (use hand

force)
• that all hydraulic connections are

tight
• that the inside of the fan housing is

free from objects that could be
thrown around and cause bodily
injury or damage to property.

At start-up
Check:
• that the direction of rotation of the

fan and the air flow corresponds to
indications on the fan housing

• that the air oil cooler is free from
abnormal noise and vibrations.

During operation

Caution
Risk of severe burns. The air oil
cooler could become extremely hot
during operation. Make sure that
the air oil cooler is cool before
touching.

Maximum permitted fluid temperature in
the cooler matrix is 120 °C.

Do not overload the electric motor. See
label on the electric motor.

The cooler matrix is designed for
maximum allowed dynamic working
pressure 14 bar.

Note! Use hearing protection when
standing in the immediate
vicinity of an operating air oil
cooler for long periods of time.
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Preventive maintenance
Preventive maintenance work must be
carried out at regular intervals.

Make sure:
• that there is no abnormal noise or

vibrations
• that air oil cooler is securely fixed
• that the cooler matrix is clean -

debris will reduce the cooling
capacity

• that the air oil cooler is free from
damage, replace damaged
components

• that the air oil cooler is free from
leaks

• that warning labels are in good
condition, replace any damaged/
missing label immediately.

Annually: Check the electrical installa-
tion. This may only be made by a
qualified electrician.

Cleaning

Danger
Risk of bodily injury. Prior to
cleaning, disconnect all motor
power supplies.

Note! The air oil cooler might be hot.

Air oil cooler
When cleaning the exterior of the cooler,
for instance using water, disconnect all
power supplies. Be aware of the electric
motor protection standard.

Cooler matrix
The air fins of the matrix can be cleaned
by blowing through with compressed air.
If necessary a high-pressure washing
system and degreasing agent can be
used. When using a high-pressure
washing system point the jet parallel to
the air fins. See Figure 11.

Fan housing
Remove the cooler matrix when cleaning
the inside of the fan housing.

To clean the inside of the fan housing,
use compressed air. If necessary a
degreasing agent can be used.

Blow with compressed air from the
electric motor side through the fan
guard.
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Maintenance
Dismounting the cooler
matrix

Warning
Risk of severe burns. The air oil
cooler could become extremely hot
during operation. Make sure the air
oil cooler is cool before touching.

Warning
Risk of bodily injury. Disconnect the
motor power supply prior to
maintenance.

1 Turn off the system.
2 Disconnect the electric motor power

supply.
3 Make sure that the system is

depressurized.
4 Disconnect the flexible hydraulic

hoses from the cooler matrix.
5 Unscrew the screws with washers

fixing the cooler matrix to the fan
housing. See Figure 12.

6 Remove the cooler matrix.

Mounting of the cooler
matrix
1 Locate the cooler matrix.
2 Fit the cooler matrix to the fan

housing. See Figure 12.
3 Connect the flexible hydraulic hoses

to the cooler matrix. See Figure 4
and Figure 5.

4 Connect the electric motor power
supply

5 Proceed to Prior to start-up and At
start-up.

Removing the electric motor
and the fan

Warning
Risk of severe burns. The air oil
cooler could become extremely hot
during operation. Make sure the air
oil cooler is cool before touching.

Warning
Risk of bodily harm. Prior to
maintenance, disconnect the
electric motor power supply.

The fan is balanced together with the
hub at delivery.

Note! Some fan hubs are fixed. See
Figure 14, and some are loose
Figure 15 A and Figure 15 B.

1 Turn off the system.
2 Disconnect the electric motor power

supply.
3 Secure the electric motor.
4 Unscrew the screws with washer

fixing the motor attachment to the
fan housing. See Figure 13. If the air
oil cooler is fitted with a motor
bracket, unscrew the screws with
washers fixing the motor bracket to
the feet.

5 Unscrew the screw with washer
fixing the fan to the motor shaft.
See Figure 14. Pull with care the fan
and hub from the motor shaft. Use a
pulley if required.
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6 Unscrew the screws fixing the motor
to the motor attachment.
See Figure 16.
If the air oil cooler is fitted with
motor bracket, unscrew the screws
with washers fixing the motor to the
motor bracket.

7 Remove the motor.

If further dismounting of the fan is
required, label all details to ensure
correct mounting, first of all with regard
to balance and direction of rotation. See
Figure 17.

Mounting of the electric
motor and fan
Note! There are models with fixed hub

and models with detachable hub
(see Figure 15 A and
Figure 15 B).

1 If the air oil cooler is fitted with
motor bracket, fit the motor to the
motor bracket.

2 Secure the electric motor to the
motor attachment. See Figure 16.

3 Fit the hub in the groove against the
key on the motor. Lube the hub with
ethanol and secure the fan/hub to the
motor shaft. If required, knock
carefully with e.g. a rubber mallet.
Use Loctite on the screw and secure
the fan/hub on the motor shaft with
screws. See Figure 14.

4 Make sure that the fan is fitted to the
motor shaft without too much play

5 Place the motor attachment with fan,
fan guard, motor and bracket, if any,
in the fan housing.

6 Adjust the fan guard and motor and
secure the motor attachment in the
fan housing with screws.
See Figure 13.
Secure the bracket with screws.

7 Make sure that the fan is centred and
rotates freely (using hand force).
If required, adjust the location of the
fan guard and motor.

8 Check the screws for tightness.
9 Connect the electric motor power

supply.
10 Proceed to Prior to start-up and At

start-up.
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Technical specification
For further technical specification, refer to separate Technical data sheet, LAC air oil
cooler.

Cooler matrix
Maximum static working pressure: 21 bar

Maximum dynamic working pressure: 14 bar
Tested according to ISO/DIS 10771-1

Heat transfer allowance: ± 6 %

Maximum fluid temperature
in the cooler matrix: 120 °C

Fluid compatibility
Mineral oil: HL/HLP according to DIN 51524

Oil/water emulsion: HFA, HFB according to CETOP RP 77H

Water glycol: HFC according to CETOP RP 77H

Phosfatester: HFD-R according to CETOP RP 77H

Material
Cooler matrix: Aluminium

Fan housing: Steel

Fan blades/hub: Glass fibre reinforced polypropylene/
aluminium

Fan guard: Steel

Other parts: Steel

Surface treatment: Electrostatic powder coated.

LAC air oil coolers could have different material and surface treatments.
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The Olaer Group is a global player specialising in innovative, efficient system solutions for temperature optimisation and

energy storage. The Group develops, manufactures and markets products and systems for a number of different sectors, e.g.

the aircraft, engineering, steel and mining industries, as well as for sectors such as oil and gas, contracting and transport,

farming and forestry, renewable energy, etc. All over the world, our products operate in the most diverse environments and

applications. One constantly repeated demand in the market is for optimal energy storage and temperature optimisation. 

We work at a local level with a whole world as our workplace

– local entrepreneurial flair and a global perspective go hand in

hand. Our local presence, long experience and a wealth of know-

ledge combine with our cutting-edge expertise to give you the 

best possible conditions for making a professional choice. 

THE OLAER GROUP: AUSTRALIA Olaer FCH. Tel: +61 2 9981 6888. AUSTRIA Olaer Austria GmbH. Tel: +43 7229 80306. BELGIUM S.A. Olaer Benelux, Tel: +32 2 466 15 15.

CZECH REPUBLIC Olaer CZ s.r.o. Tel: +42 5 47125 601-8. DENMARK Oiltech DK. Tel: +45 86 69 20 38. FINLAND Oiltech Hydraulics OY. Tel: +358 9 413 755 00.

FRANCE Olaer Industries S.A. Tel: +33 1 41 19 17 00. GERMANY Olaer Industries GmbH. Tel: +49 6842 9204-0. HOLLAND Olaer Nederland B.V. Tel: +31 76 5412453.

INDIA FCH India. Tel: +91 802 6533587. ITALY Olaer Italiana S.p.A. Tel: +39 011 991 85 11. KOREA Hyundai Olaer Hydraulic Co. Tel: +82 31 499 0897.

NORWAY Oiltech AS. Tel: +47 64 91 11 80. POLAND Oiltech Polska. Tel: +48 22 6738162. SOUTH AFRICA FCH c/o Rolton Products CC. Tel: +27 11 474 3095.

SPAIN Olaer-Oiltech Iberica SAU. Tel: +34 933 368 900. SWEDEN Oiltech AB. Tel: +46 8 636 07 00. SWITZERLAND Olaer (Schweiz) AG.  Tel: +41 26 492 70 00.

UK FCH Ltd. Tel: +44 1244 535515. USA Oil Air Hydraulics Inc. Tel: +1 713 937 89 00. 

www.oi l tech.se

Olaer  Group Network

Global perspective 
and local entrepreneurial flair

20
00
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01

The Professional Choice – in Fluid Management

The Olaer Group develops, manufactures and markets products and systems in six business areas.

Olaer Industry Olaer Mobile Olaer Energy Olaer Oil & Gas Olaer Special Olaer Services
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LAC 056-6-A 
  
Date: 03-10-2012 
  
Your reference: 9088 - Bundamba 
Our reference:  
  
Input data: 
Hydraulic oil                  ISO VG 46   
Oil flow                              73 l/min 
Max. oil temperature                  65 °C 
Air temperature                       50 °C 
Altitude                             0,0 m 
Heat dissipation                    13,8 kW 
  
Calculated data: 
Inlet oil temperature                 63 °C 
Outlet oil temperature                57 °C 
Outlet air temperature                53 °C 
Spec. heat dissipation              1,07 kW/°C 
Oil pressure drop                   0,30 bar 
Air flow                            3,08 m³/s 
Motor capacity                       1,5 kW 
LpA, 1 m                              81 dB(A) 
Protection standard, motor         IP 55   
Weight                                75 kg 
Full load current     4,2 A 
  
Information: 
This calculation is based upon more parameters than in catalogue. 
Subject to technical alterations. 
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Casings
Aluminum, V-shaped, completely pol-
ished, gold-coloured anodized (or silver-
coloured upon request). Numerals of 
reading scale printed on the right side. 
Printing black-colored for easy read-
ability. Adjustable to any desired viewing 
position and locked by brass nut, span-
ner size 22 mm. Angle thermometers (90 
degrees) have a grooved adapter piece 
with set screw. Advantage: When mount-
ing the thermometer, it is not necessary 
to turn the casing.

Glass Inserts (Capillaries)
Capillary tube of solid glass, bar-shaped, 
prismatic (optic enlargement of the 
column), diameter approx. 6mm, oval 
opening, with yellow background for 
mercury and white background for blue 
fl uid column. Calibration is deeply burnt, 
in black, thus being absolutely resistant. 
The main graduations, which correspond 
with the printing on the casing, are espe-
cially clearly outlined.

Capillary Fluid
For standard executions from -60° to 
+200° C, blue fl uid and red fl uid, re-
spectively, for -60° C (code „Fü“). For 
temperatures of more than +200° C, only 
mercury columns (code „Hg“) are possi-
ble. Upon request, thermometers can be 
delivered with mercury fi lling from -30° C 
onwards.

Immersion Tubes (Pockets)
As a standard, manufactured of brass 
(code „Ms“) for temperatures up to 300° 
C, for temperatures of more than 300° C 
made of steel (Code „St“). Seawater re-
sistant alloys are available upon request 
(special  alloy  SoMs 59,  SoMs 76  or 
„CuNiS30Fe“). For corrosive alkalis or 
acids, material 1.4571 (stainless steel) 
or other resistant kinds of steel are avail-
able. With immersion tube type „B“, di-
ameter is 10 mm, thickness 1 mm.

Accuracy
About 1 % of maximum scale value, 
for thermometers with mercury column. 
The accuracy of thermometers with an 
alcoholic fl uid meets DIN 16 195 require-
ments and, consequently, corresponds 
with the requirements for local reading 
thermometers.

Industrial Thermometers
Details of Design
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Ranges  -30+50°C = 35
  0+60°C = 06
  0+100°C = 10
  0+120°C = 12
  0+160°C = 16
  0+200°C = 20

Immersion tube materials
     Brass (hex. nut Ms58/tube special brass Ms76, or MS63 brazed)
     or up to immersion lenght l1 = 63, G 1/2 A available in Ms58 solid material    1
     Steel (hex.nut 9SMnPb28K/tube steel St. 35, welded) 2
     Stainless steel1.4571 (hex.nut and tube) 3
     Special brass Ms76 (hex.nut SoMs 59 / tube SoMs 76) 4
     CuNi30Fe (hex.nut and tube) 5
  
See page 8 for protecting tubes to be screwed in or welded.

Thread connection G 3/8A/SW 22 = 1
 G 1/2A/SW 27 = 2
 M16 x 1,5/SW 22 = 5
 M20 x 1,5/SW 27 = 7

Immersion tube lenghts
 l1 in mm (incl. thread) 30 = 030
  40 = 040
  63 = 063
  100 = 100
  160 = 160
  250 = 250
  400 = 400

Columns (Filling)
 Blue fl uid is standard for ranges 
up to +200°C              Fü   =     1
Optional: mercury     Hg   =     2

Division Celsius (°C) 1
 Celsius + Fahrenheit (°C + °F) 2

Immersion tube type B = 2
  Bdr1) = 6 

Thermometer execution Type
 straight 174
 angle   90°, backwards 175
 angle 135°, backwards 176

Immersion tubes of all right-angled thermometers are manufactured with a grooved adapter 
piece on top, which is installed in the casing and kept in its place by a set screw. 

Advantage: Immersion tube can be installed independently of thermometer casing. No turning 
of thermometer casing is necessary on installation.

1) Bdr: Special execution of angle-type thermometer: After installation, casing can be turned by 
360° in any direction. See page 9 for description and illustration.

Order-Example 174 2 35 1 1 030 2 1

SIKA-Thermometers
Casing 110 x 30 mm gold-coloured anodized
DIN 16181 B, B1
DIN 16182 S, S1

Type 
174 B

Type 
175 B

Type 
176 B
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Mechanical
Pressure Measurement

Bourdon Tube Pressure Gauge
Model 213.40, with Liquid Filling and Forged Brass Case

Page 1 of 2WIKA Data Sheet PM 02.06 · 10/2005

WIKA Data Sheet PM 02.06

Applications

! Intended for adverse service conditions where pulsating
or vibration exists

! Suitable for all gaseous and liquid media that will not
obstruct the pressure system or attack copper alloy
parts

! Mining industry
! Hydraulics
! Shipping industry

Special Features

! Vibration- and shock resistant
! Robust pressure gauge
! Approval German Lloyd
! Scale ranges up to 0 ... 1000 bar

Description

Design
EN 837-1

Nominal size
63 and 100 mm

Accuracy class
NS 63:1.6
NS 100: 1.0

Scale range
NS 50: 0 ... 1 up to 0 ...   600 bar
NS 63, 80, 100: 0 ... 0,6 up to 0 ... 1000 bar
Or other equivalent units of pressure or vacuum.

Working pressure
NS 63: Steady: ¾ x of full scale range

Fluctuating: B x of full scale range
Short time: full scale range

Bourdon Tube Pressure Gauge Model  213.40,
radial connection

NS 100: Steady: full scale range
Fluctuating: 0,9 x full scale range
Short time: 1,3 x full scale range

Operating temperature
Ambient: -20 ... +60 °C
Medium: +60 °C maximum

Temperature effect
When temperature of the pressure element deviates from
reference temperature (+20 °C):
Max. ±0.3 %/10 K of true scale value.

Ingress of protection
IP 65 (EN 60 529 / lEC 529)

Pressure connection
Material: brass forging
NS 63: G ¼ B, 14 mm flats
NS 100: G ½ B, 22 mm flats
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NG Dimension in mm Weight in kg 
 a b b1 b2

 D1
 D2 e f G e ± 1 SW  

 

63 12 36 36 56 62 62 10.5 - G ¼ B 54 14 0.30 
100 13.5 53.5 53.5 86 99 99 11.5 30 G ½ B 87 22 1.10 
 

Pressure element
NS 63:
< 60 bar: Cu-alloy, C-type, soft soldered
≥ 60 bar: Cu-alloy, helical type, soft soldered
NS 100:
< 100 bar: Cu-alloy, C-type, soft soldered
≥ 100 bar: stainless steel 1.4571, helical type, brazed

Movement
Cu-alloy

Dial
NS 63: white plastic, with pointer stop pin
NS 100: white aluminium
With black lettering

Pointer
Black aluminium

Window
Non-splintering clear acrylic glass

Case
Solid brass forging with integral entry stem
Pressure relief in case top
Ranges ≤ 0 ... 16 bar with case venting provision
Ranges < 0 ... 6 bar fully sealed

Bezel ring
Roll formed stainless steel

Liquid filling
Glycerine 99,7 %

Optional extras

! Other pressure connection
! Internal pressure compensation
! Medium temperature up to 100°C with special soft

solder
! 3-hole surface or panel mounting flange
! Triangular bezel with clamp

90
19

80
4 

10
/2

00
5 

G
BWIKA Data Sheet PM 02.06 · 10/2005Page 2 of 2

Dimensions in mm

NS 63, centre back pressure
connection

radial bottom pressure connection NS 100, lower back pressure
connection

WIKA Alexander Wiegand Gmbe & Co. KG
Alexander-Wiegand-Straße 30
63911 Klingenberg/Germany
Phone (+49) 93 72/132-0
Telefax (+49) 93 72/132-406
E-Mail info@wika.de
www.wika.de

10
34

 8
04

10
34

 8
12

10
34

 8
39

Standard pressure entry with parallel thread and sealing to EN 837-1 / 7.3

Ordering information
Pressure gauge model / Nominal size / Scale range / Location and size of connection / Optional extras required

Specifications and dimensions given in this leaflet represent the state of engineering at the time of printing.
Modifications may take place and materials specified may be replaced by others without prior notice.
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SIEMENS Compressors 

Surge Controller SUC-3 
 
 

 

 
Function : To give alarm (stop the drive motor) 
    in case of surging. 
 
Sensor : Inductive sensor. 
 
Mounting : In the compressor inlet housing. 
 
 
 
 
 
 
 
A: Pressure direction at normal operation.
 
B: Pressure direction at surging. 
 

 
 The surge indicator is mounted vertically on the compressor inlet. 
 
 At normal operation a small steel disc is forced down (away from the inductive sensor) by the 

vacuum in the inlet housing. 
 
 At surging the direction of the pressure is reversed, this causes the steel disc to approach the 

inductive sensor, which then gives alarm. 
 
 
 
 
 

 
Blue (MINUS) 
 
 
 
 
White (SIGNAL) 
 
 
 
Brown (PLUS) 
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Inductive sensors

IGC209
IGB3008BAPKG/M/US

Inductive sensor
Metal thread M18 x 1
Plug and socket

Increased sensing range
gold-plated contacts

Sensing range 8 mm [f]
flush mountable

DC PNPElectrical design
normally closedOutput

10...36 DCOperating voltage [V]
100Current rating [mA]

pulsedShort-circuit protection
yesReverse polarity protection
yesOverload protection
< 2.5Voltage drop [V]
< 10Current consumption [mA]

8 ± 10 %Real sensing range [mm]
0...6.5Operating distance [mm]
-10...10Switch-point drift [% of Sr]
3...15Hysteresis [% of Sr]
400Switching frequency [Hz]

mild steel = 1 / stainless steel approx. 0.7 / brass approx. 0.5 / Al approx. 0.4 / Cu
approx. 0.3

Correction factors

-25...70Operating temperature [°C]
IP 68 *), IIProtection
4 kV CD / 8 kV ADEN 61000-4-2 ESD:
10 V/m (80...1000 MHz)EN 61000-4-3 HF radiated:
2 kVEN 61000-4-4 Burst:
10 V (0.15...80 MHz)EN 61000-4-6 HF conducted:
class BEN 55011:

EMC

housing: brass white bronze coated; active face: ceramicsHousing material
Function display

yellow (4 x 90°)Switching status LED

M12 connector; gold-plated contactsConnection

*) "Coolant"Remarks
2 lock nutsAccessories (included)

Wiring

ifm electronic gmbh • Teichstraße 4 • 45127 Essen — We reserve the right to make technical alterations without prior notice. — GB — IGC209 — 30.03.2004
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Compensator 
DN125-DN600

 
Materials 
 
 Bellow: W.no. 1.4541 / AISI 321 
 Guide tube: W.no. 1.4541 / AISI 321 
 Flanges: R.st. 37-2, DIN 1626 
 
 Flange drilling according to DIN 2501, PN 10 
 
 Design: 
 
 Pressure: 2.5 bar 
 Temperature: 180°C 
 

 
 

 
 

Compressor 
name/size 

DN Ln Di 
MIN. 

Alignment 
Requirements Flange Measures kg dz 
mm 

dx 
mm A PCD N Ød T 

STC-DO / STC-GO (2) 125 150  123  ±4 ±2 250 210  8 18 15  8 
STC-DO / STC-GO (5) 150 150  148  ±4 ±2 285 240  8 22 15  10 

STC-GO (10) 200 150  196  ±4 ±2 340 295  8 22 22  12 
STC-GO (22) 250 200  244  ±8 ±3 395 350  12 22 22  22 
STC-GO (44) 300 200  292  ±8 ±3 445 400  12 22 22  26 
STC-GO (66) 400 250  390  ±12 ±5 565 515  16 26 22  35 
STC-GO (80) 450 250  440  ±12 ±5 615 565  20 26 22  39 

STC-GO (100) 600 250  588  ±12 ±5 780 725  20 30 22  55 
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Outlet diffuser 
Cone - Silencer

 
 Material 

Outside: R.st. 37-2, DIN1626, painted according to standard of Siemens Turbomachinery  
Equipment A/S. 

Inside: Mineral Wool, covered by glass-fibre fabric and perforated plate. 
 
  Flanges according to DIN2501, PN10 
 
 
 

 
 
 
 

Siemens 
compressor 

name 
STC-GO 

Compressor 
size B - E L C D F G H K NxØd R×ØS kg 

12 
12 
12 

KA10 
KA10 
KA10 

200-350 
200-400 
200-500 

800 
1100 
1700 

295 
295 
295 

340 
340 
340 

460 
515 
620 

505 
565 
670 

28 
32 
34 

24 
24 
24 

8×22 
8×22 
8×22 

16×22 
16×22 
20×26 

80 
110 
170 
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Silencer for 
Blow-off valve

 
Material: R.St. 37.2, (surface: Aluzink) 

Mineral wool 
Flange drilling to DIN 2501, PN 10 

 

 
 

Compressor 
name/size 

DN A B C D E F N × ∅d kg 

STC-GO (2) 65 390 220 100 145 185 18 4 × 18 14 

STC-GO (5) 100 490 245 100 180 220 22 8 × 18 21 

STC-GO (10) 125 580 255 100 210 250 24 8 × 18 26 

STC-GO (22) 150 670 285 100 240 285 24 8 × 22 40 

STC-GO (44) 200 860 320 150 295 340 24 8 x 22 70 

STC-GO (66) 250 1040 410 150 350 395 26 12 × 22 110 

STC-GO (80) 300 1240 445 150 400 445 26 12 × 22 150 

STC-GO (100) 350 1440 490 150 460 505 28 16 × 22 220 
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AC axial fan with full square nozzle

sickled blades (S series)

W4D560-DF03-02

ebm-papst Mulfingen GmbH & Co. KG
Bachmühle 2

74673 Mulfingen

Phone: +49 7938 81-0

Fax: +49 7938 81-110

www.ebmpapst.com

info1@de.ebmpapst.com

Nominal data

Type W4D560-DF03-02
Motor M4D110-GF

Phase 3~ 3~

Nominal voltage [V] 400 400

Connection D Y

Frequency [Hz] 50 50

Type of data definition ml ml

Valid for approval / standard CE CE

Speed [min-1] 1305 995

Power input [W] 930 600

Current draw [A] 1,78 1.05

Max. back pressure [Pa] 195 110

Max. ambient temperature [°C] 65 65

Air flow [m3/h] 10120 8540

Back pressure [Pa] 0 0
ml = max. load · me = max. efficiency · rfa = running at free air · cs = customer specs · cu = customer unit
Subject to alterations

Web data sheet D · Page 1 of 5

ebm-papst Mulfingen GmbH & Co. KG · Bachmühle 2 · 74673 Mulfingen · Phone: +49 7938 81-0 · Fax: +49 7938 81-110 · www.ebmpapst.com · info1@de.ebmpapst.com

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 514 of 747



AC axial fan with full square nozzle

sickled blades (S series)

W4D560-DF03-02

Technical features

Size 560 mm

Operation mode Continuous operation (S1)

Direction of rotation Clockwise, seen on rotor

Electrical leads Via terminal box

Direction of air flow "A"

Insulation class "F"

Cable exit Axial

Bearing motor Ball bearing

Mass 20.3 kg

Material of electronics housing Rotor: Cast in aluminum

Material of impeller Aluminum sheet

Motor protection Thermal overload protector (TOP) brought out

Product conforming to
standard

CE

Number of blades 5

Type of protection IP 54

Protection class I

Web data sheet D · Page 2 of 5
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AC axial fan with full square nozzle

sickled blades (S series)

W4D560-DF03-02

Product drawing

135

16

Ø
5

7
6

209,5±5

37,5

725-3

675±1

Ø
1

1

Web data sheet D · Page 3 of 5
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AC axial fan with full square nozzle

sickled blades (S series)

W4D560-DF03-02

Connection screen

PEL3L2L1

V2U2W2W1V1U1 TOPTOP

U1 = BK

U2 = GN

V1 = BU

V2 = WH

W1 = BN

W2 = YE

= GNYE

Web data sheet D · Page 4 of 5
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AC axial fan with full square nozzle

sickled blades (S series)

W4D560-DF03-02

Charts: Air flow
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…A CLEAN AIR WORLD…
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Nanofyne
t e c h n o l o g y

• Synthetic filter medium

• Self supporting pockets
 
• Additional pre-filter layer (F6 – F9)

• Long lifetime in operation
• Fully incinerable

• Free of glass fibres

• Low pressure drop

• Low energy consumption

ProgreSSiveLy Structured Synthetic BAg FiLterS 

Novatex bag filters are used in the filtration of supply, exhaust and re-circulating air where high quality and 
long operating service times are required. the filters are used as pre- or main filters in:

• Air conditioning applications (hvAc – heating, ventilating,  
Air conditioning)

• Supply and exhaust air of industrial processes  
(chemical, power generation, etc)

• in microelectronics, pharmaceutical, food, medicine,  
optical, microbiology, etc. 

• operating theatres and hospitals

Synthetic progressively structured, non-woven fibres are additionally equipped with a pre-filter layer for 
the F6 to F9 types, providing an extraordinarily high dust holding capacity with exceptional pressure drop 
characteristics. 

Available with plastic or metal frames, filters with plastic headers can easily be disposed of or incinerated.

Advantages for the end user:
Novatex combines the benefits of a long operating lifetime with low energy costs and low costs of disposal.

Available in filter classes

G4 – F9
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ÖSTERREICH
Vokes-Air
Tel: +43 (0)1 698 66 77-0

FRANCE
Vokes-Air
Tel: +33 (0)1.64.07.61.25

ITALIA
Vokes-Air
Tel: +39 02 269 26321

SOUTH AFRICA
Vokes-Air
Tel:+27 (0)11 425 0470

SVERIGE
Scandfilter
Tel: +46 (0)325 66 1600

UNITED KINGDOM
Vokes-Air
Tel: +44 (0)1282 686266

DANMARK
Industri-Filter
Tel: +45 36 49 66 00

DEUTSCHLAND
Atex-Filter
Tel: +49(0)2339 1 28 00
or   +49(0)6181 9082-01

NEDERLAND
Vokes-Air
Tel: +31 88 865 37 24

ESPAÑA
Vokes-Air
Tel: +34 93 752 2718

SCHWEIZ
Vokes-Air
Tel: +41 (0)43 399 2700 www.vokesair.com

GROUP

0 1000 2000 3000

F9

F7
F6

F5

G4

F8

150

100

50

0
4000 5000

200

250

N O V A T E X

Available Variations

Frame Plastic or Metal: 20 or 25 mm

Number of Pockets g4 – F5 (1/1): 6 pockets, F6 – F9 (1/1): 8 – 12 pockets

Pocket Lengths 1) g4 – F5: 200, 300, 350, 500, 600 mm
F6 – F9: 380, 534, 635 mm

Gasket Without; Pu foamed or flat gasket available on request

Temperature up to 80ºc

Relative humidity up to 100%

 FiLTeR TechNicAL DATA

Filter class G4 F5 F6 F7 F8 F9

Nominal Air Flow * m3/h 3400 3400 3400 3400 3400 3400

Arrestance (acc. to en 779:2002) %  ≥ 90 – – – – –

Efficiency (acc. to en 779:2002) % – 40 – 60 60 – 80 80 – 90 90 – 95 ≥ 95

initial Pressure Drop * Pa 36 58 95 100 113 135

Recommended Final Pressure Drop Pa 250 450 450 450 450 450

Pocket Length (standard type) mm 350 600 635 635 635 635

Number of Pockets (standard type) units 6 6 8 8 8 8

Size of header Frame (1/1) mm 592 x 592 592 x 592 592 x 592 592 x 592 592 x 592 592 x 592

* tolerance: ± 10%

in view of continuous research and development we reserve the right to modify specifications and dimensions 
without prior notice. For quoted standards, the issue valid at the print date of this leaflet is relevant.
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Air Flow [m³/h]

1) other dimensions available upon request

After extensive research and 
development, we are certain that 
nanofyne technology™ is the 
filter technology of the future. With 
a diameter of less than 1 μm, 
nanofibres reduce pressure drop 
without compromising filtration, 
giving you better performance than 
old-fashioned glass fibre. 

All Novatex F8 and F9 grade filters  
feature the revolutionary nanofyne 
technology™,  producing a filter with 
unique performance – high filtration 
efficiency and a low pressure drop.

QuALiTy

to ensure the highest standards 
of quality, Novatex filters have 
been tested in accordance with en 
779:2002 and are part of the eurovent 
Fine Filter certification scheme.

Nanofyne
t e c h n o l o g y
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Pressure transmitter
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 Safety Guidelines 
This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent 
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert 
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are 
graded according to the degree of danger. 

DANGER  
indicates that death or severe personal injury will result if proper precautions are not taken. 

WARNING  
indicates that death or severe personal injury may result if proper precautions are not taken. 

CAUTION  
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken. 

CAUTION  
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken. 

NOTICE  
indicates that an unintended result or situation can occur if the corresponding information is not taken into 
account. 

If more than one degree of danger is present, the warning notice representing the highest degree of danger will 
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to 
property damage. 

Qualified Personnel 
The device/system may only be set up and used in conjunction with this documentation. Commissioning and 
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes 
in this documentation qualified persons are defined as persons who are authorized to commission, ground and 
label devices, systems and circuits in accordance with established safety practices and standards. 

Prescribed Usage 
Note the following: 

WARNING  
This device may only be used for the applications described in the catalog or the technical description and only 
in connection with devices or components from other manufacturers which have been approved or 
recommended by Siemens. Correct, reliable operation of the product requires proper transport, storage, 
positioning and assembly as well as careful operation and maintenance. 

Trademarks 
All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this 
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the 
owner. 

Disclaimer of Liability 
We have reviewed the contents of this publication to ensure consistency with the hardware and software 
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the 
information in this publication is reviewed regularly and any necessary corrections are included in subsequent 
editions. 

 

 Siemens AG 
Automation and Drives 
Postfach 48 48 
90327 NÜRNBERG 
GERMANY 

 Ordernumber: A5E00047092  
Ⓟ 03/2008 

Copyright © Siemens AG 2007. 
Technical data subject to change
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SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 3 
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Introduction 1
1.1 Objective of this documentation 

This programming manual contains all information that you will require to commission and 
use the device. 
It is aimed at persons who install the device mechanically, connect it electrically, 
parameterize and commission it, as well as at service and maintenance engineers. 
This document also contains special information and safety notes that you will require when 
using an SIL-certified device in safety-instrumented systems. 

1.2 History 
This history establishes the correlation between the current documentation and the valid 
firmware of the device.  
The documentation of this edition is applicable for the following firmware:  

 
Edition Firmware identification type 

plate 
System integration Installation path for PDM 

08/2007 FW: 11.03.03, FW: 11.03.04, 
FW: 11.03.05, FW: 11.03.06, 
FW: 11.03.07 

PDM 6.01); Dev. R.3  
DD Rev. 2 

SITRANS P DSIII.2 

 1) up to SP02 

The most important changes in the documentation when compared with the respective 
previous edition are given in the following table. 
Edition Remark 
06 
08/2007 

Illustrations of the device have been changed owing to the changes in the device 
housing. 
The following chapters have also been changed: 
• Chapter "Description" > "Functional principle" has  

new enhanced contents for the "flush mounted diaphragm" topic 
• Chapter "Description" > "SIMATIC PDM" - NEW 
• Chapter "Functional safety" - NEW 
• Chapter "Technical data" has 

new enhanced contents for the "flush mounted diaphragm" topic 
• Chapter "Dimension drawings" 

has new contents for the "flush mounted diaphragm" topic 
• Chapter "Appendix" 

has new contents for the "Functional safety" topic 
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1.3 Scope of this manual 

Table 1-1 "7MF4*33" stands for: 

Order number SITRANS P, DS III series for 
7MF4033 Gauge pressure 
7MF4133 Gauge pressure, flush mounted diaphragm  
7MF4233 Absolute pressure from the gauge pressure series 
7MF4333 Absolute pressure from the differential pressure series 
7MF4433 Differential pressure and flow rate, PN 32/160 (MWP 464/2320 psi)
7MF4533 Differential pressure and flow rate, PN 420 (MWP 6092 psi) 
7MF4633 Level 

1.4 Further information 

Information 
The contents of these instructions shall not become part of or modify any prior or existing 
agreement, commitment or legal relationship. All obligations on the part of Siemens AG are 
contained in the respective sales contract which also contains the complete and solely 
applicable warranty conditions. Any statements contained herein do not create new 
warranties or modify the existing warranty. 
The content reflects the technical status at the time of printing. We reserve the right to make 
technical changes in the course of further development. 

Worldwide contact person 
If you need more information or have particular problems which are not covered sufficiently 
by the operating instructions, get in touch with your contact person. You can find contact 
information for your local contact person in the Internet.  

Product information on the Internet 
The Programming Manual is an integral part of the companion CD, which may be ordered 
separately. In addition, the Programming Manual is available on the Internet on the Siemens 
homepage. 
On the CD you will also find the technical data sheet containing the ordering data, the Device 
Install software for SIMATIC PDM for subsequent installation and the required software.  

See also 
Contacts (http://www.siemens.com/processinstrumentation/contacts) 
Product information on SITRANS P in the Internet (http://www.siemens.com/sitransp) 
Instructions and Manuals (http://www.siemens.com/processinstrumentation/documentation) 
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General safety notes 2
2.1 General information 

This device left the factory free from safety problems. In order to maintain this status and to 
ensure safe operation of the device, please observe the safety information and warnings 
contained in these instructions. 

See also 
Safety-instrumented system (Page 129) 

2.2 Correct usage 
The device may only be used for the purposes specified in these instructions. 
Insofar as they are not expressly stated in these instructions, all changes to the device are 
the sole responsibility of the user.  

2.3 Laws and directives 
Observe the test certification, provisions and laws applicable in your country during 
connection, assembly and operation.  
For hazardous areas, these are for example:  
● IEC 60079-14 (international) 
● National Electrical Code (NEC - NFPA 70) (USA) 
● Canadian Electrical Code (CEC) (Canada) 
● EN 60079-14 (formerly VDE 0165, T1) (EU, Germany) 
● The working reliability regulation (Germany)  

2.4 Measures 
For the sake of safety, the following precautions must be observed:  
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WARNING  
"Explosion-proof" type of protection 
Devices with the "explosion-proof" type of protection may only be opened in the hazardous 
area only in a de-energized state. 

 
WARNING  

"Intrinsically safe" protection type 
"Intrinsically-safe" devices lose their certification as soon as they are operated on circuits 
which do not correspond with the test certification valid in their country. The "ia" protection 
level of the device is decreased to the "ib" protection level when intrinsically safe circuits 
having the "ib" protection level are connected. 

 
WARNING  

Protection type "limited energy" nL (zone 2)  
Devices with "limited energy" may be connected and disconnected while in operation. 
Protection type "non-sparking" nA (zone 2)  
Devices with "non-sparking" protection may only be connected and disconnected when off 
circuit. Refer to the specifications on the examination certificate for exceptions to this 
standard. 

 
WARNING  

Exposure to aggressive and hazardous media 
The device can be operated both at high pressure and with aggressive and hazardous 
media. Therefore, improper use of this device may lead to serious injury and or 
considerable damage to property. Above all, it must be noted when the device was in use 
and is to be exchanged. 

 
CAUTION  

Electrostatic Sensitive Devices (ESD) 
This device contains electrostatic sensitive devices. Electrostatic sensitive devices may be 
destroyed by voltages that are undetectable to a human. Voltages of this kind occur as 
soon as a component or an assembly is touched by a person who is not grounded against 
static electricity. The damage to a module as a result of overvoltage cannot usually be 
detected immediately. It may only become apparent after a long period of operation. 
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2.5 Qualified Personnel 
Qualified personnel are people who are familiar with the installation, mounting, 
commissioning, and operation of the product. These people have the following qualifications:  
● They are authorized, trained or instructed in operating and maintaining devices and 

systems according to the safety regulations for electrical circuits, high pressures and 
aggressive as well as hazardous media. 

● For explosion-proof devices: They are authorized, trained, or instructed in carrying out 
work on electrical circuits for hazardous systems. 

● They are trained or instructed in maintenance and use of appropriate safety equipment 
according to the safety regulations. 
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Description 3
3.1 System configuration 

Overview 
The pressure transmitter can be used in a number of system configurations: 
● as a stand-alone version, supplied with the necessary auxiliary power 
● as part of a complex system environment, e.g. SIMATIC S7 

System communication 
Communication is via the HART protocol, using: 
● HART communicator with at least 4 MB available memory 
● PC with HART modem, on which appropriate software is available, e.g. SIMATIC PDM  
● Control system which is able to communicate via the HART protocol, e.g. SIMATIC S7 

with ET 200M 

 
Figure 3-1 Possible system configurations 
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3.2 Application range 

Overview 
Depending on the version, a transmitter measures corrosive, non-corrosive and hazardous 
gases, vapors and liquids. 
It can be used for the following measurement types: 
● Gauge pressure 
● Absolute pressure 
● Differential pressure 
With appropriate parameterization, it can also be used for the following additional 
measurement types: 
● Level 
● Volume 
● Mass 
● Volume of flow 
● Mass flow rate 
The output signal is always a load-independent direct current between 4 and 20 mA. 
You can install the "intrinsically-safe" or "explosion-proof" version of the transmitter in 
hazardous areas. The devices have an EC type examination certificate and comply with the 
appropriate harmonized European CENELEC directives. 
Transmitters with remote seals of different shapes can be delivered for special applications. 
For example, measuring high-viscosity substances is a special application. 

Gauge pressure 
This version measures aggressive, non-aggressive and hazardous gases, vapors and 
liquids. 
The smallest measuring span is 0.01 bar g (0.145 psi g), and the largest 400 bar g 
(5802 psi g). 

Differential pressure and flow rate 
This version measures corrosive, non-corrosive and hazardous gases, vapors and liquids. 
You can use this version for the following measurement types: 
● differential pressure, e.g. effective differential pressure 
● small positive or negative overpressure 
● in combination with a restrictor device: flow rate q ~ ∆p  
The smallest measuring span is 1 mbar (0.0145 psi), the largest 30 bar (435 psi). 
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Level 
This version with mounting flange measures the level of non-corrosive, corrosive and 
hazardous liquids in open and closed containers. The smallest measuring span is 25 mbar 
(0.363 psi), the largest 5 bar (72.5 psi). The nominal diameter of the mounting flange is DN 
80 or DN 100 or 3" or 4". 
The negative connection of the measuring cell is kept open when measuring the level of 
open containers. This measurement is referred to as "measurement against atmosphere". 
The negative connection is normally connected with the container when measuring the level 
of closed containers. This balances the static pressure. 
Wetted parts are made of various materials, depending on corrosion resistance 
requirements. 

Absolute pressure 
This version measures the absolute pressure of aggressive, non-aggressive and hazardous 
gases, vapors and liquids. 
There are two series: a "differential pressure" series and a "gauge pressure" series. The 
"differential pressure" series is distinguished by a high overload capability.  
The smallest measuring span of the "differential pressure" series is 8.3 mbar a (0.12 psi a), 
and the largest is 100 bar a (1450 psi a). 
The smallest measuring span of the "gauge pressure" series is 8.3 mbar a (0.12 psi a), and 
the largest is 30 bar a (435 psi a). 

3.3 Structure 
Depending on a customer-specific order, the device comprises different parts.  
The electronic housing is made of aluminum die casting or stainless steel precision casting. 
The housing has a removable circular cover at the front and the back. Depending on the 
device version, the front cover ④ is designed as an inspection window. You can directly read 
the measured values on the digital display through this inspection window. The infeed ② for 
the electrical terminal compartment is provided on either side, optionally at the right or the 
left. The corresponding unused opening is closed with a blanking plug ⑨. The protective 
conductor connection ⑪ is provided at the back of the housing. 
The electrical terminal compartment for power supply and shield is accessible when you 
remove the rear cover ⑩. The measuring cell with a process connection ⑧ is provided in the 
lower section of the housing. This measuring cell is secured against twisting using a 
retaining screw ⑦. Thanks to the modular structure of the transmitter, the measuring cell, the 
electronic unit or the network card can be replaced if required.  
A keyboard cover ③ is provided at the top of the housing. This cover can be opened. The 
keypad is provided below this cover. 
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Figure 3-2 Device view of the transmitter 

 
① Type plate 
② Infeed with a cable gland 
③ Keyboard cover for accessing the buttons 
④ Removable cover, optionally with an inspection window 
⑤ Digital display 
⑥ Measuring point label 
⑦ Retaining screw 
⑧ Process connection 
⑨ Blanking plug 
⑩ Removable cover for accessing the electrical terminal compartment 
⑪ Protective conductor connection 
⑫ Alternative measuring point label 
⑬ Approval plate 

 

See also 
Safety notes for installation (Page 29) 

3.4 Structure of the type plate and approval plate 

Structure of the type plate 
The type plate which bears the order number and other important information such as design 
or technical data is provided at the side of the housing. 
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F illing
Silikonöl

Mat.: Connec. Diaphr.

V :DC1 0.5-45 V (not intr.s ave ) outp.:4-20 mAH

Measuring span
Ove rrange limits

Type of protection IP 65

Fab. Nr. N1LN1 1-004711

Transmit ter for pressur e

1.4404 2.481 9

7MF4033-1EB1 0-1DA1

: 0.6 3 - 63 bar
: -1 - 100 bar

Made in Fr ance

0032
PED:SEP

SITRANS P
D-76181 Karlsr uhe

 
Figure 3-3 Example of a type plate 

① Order number (machine-readable product code) 
② Serial number 

Structure of the approval plate 
The approval plate is provided on the opposite side. The approval plate has information 
about the version of the hardware and firmware. 

V :DC 10. 5 - 45 V outp.: 4 - 20 mAH

II 1/2 G EE x d IIC T4/T6

PTB 99 ATEX 1160

FW : 13.01.02 HW : 01.02.03
T = -40 ... 85/60 °Ca

Observ e EC-T ype Examination Cer tificate !

SITRANS P
D-76181 Karlsr uhe

 
Figure 3-4 Example of an approval plate 
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3.5 Functional principle 

3.5.1 Overview of mode of operation 
This chapter describes how the transmitter works. 
First the electronics are described, then the physical principle of the sensors which are used 
with the various device versions for the individual measurement types. 

3.5.2 Operation of the electronics 

Description 

 
Figure 3-5 Operation of the electronics with HART communication 

① Measuring cell sensor 
② Measuring amplifier 
③ Analog-to-digital converter 
④ Microcontroller 
⑤ Digital-to-analog converter 
⑥ Each with an EEPROM in the measuring cell and in the electronics 
⑦ HART modem 
⑧ Buttons (local operation) 
⑨ Digital display 
⑩ Connection for external ammeter 
IA Output current 
UH Auxiliary power 
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The input pressure is converted into an electrical signal by the sensor ①. This signal is 
amplified by the measuring amplifier ② and digitized in an analog-to-digital converter ③. The 
digital signal is analyzed in a microcontroller ④ and corrected with regard to linearity and 
thermal characteristics. It is then converted in a digital-to-analog converter ⑤ to the output 
current of 4 to 20 mA. A diode circuit provides reverse voltage protection. You can make an 
uninterrupted current measurement with a low resistance ammeter at the connection ⑩. The 
data specific to the measuring cell, the electronic data and parameterization data are stored 
in two EEPROMs ⑥. The first memory is linked with the measuring cell, the second with the 
electronics. 
The buttons ⑧ can be used to call up individual functions, so-called modes. If you have a 
device with a digital display ⑨, you can track the mode settings and other messages on it. 
The basic mode settings can be changed with a computer via the HART modem ⑦. 

3.5.3 Measuring cell operation 
 

CAUTION  
If the measurement signal fails because of sensor breakage, the separating diaphragm may 
also be destroyed. In the worst case scenario, the process medium leaks from the 
reference pressure opening in the devices used for gauge pressure with a measuring span 
of ≤ 63 bar. 

 
In the following sections, the process variable to be measured is called general input 
pressure. 

Overview 
The following modes of operation are described:  
● Gauge pressure 
● Absolute pressure 
● Differential pressure and flow rate 
● Level 
The following process connections are available, for example: 
● G½, ½-14 NPT 
● EN61518 compliant flanged connection 
● Flush mounted diaphragm 
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3.5.3.1 Measuring cell for gauge pressure 

 
Figure 3-6 Function chart of measuring cell for gauge pressure 

① Reference pressure opening 
② Measuring cell 
③ Process connection 
④ Separating diaphragm 
⑤ Fill liquid 
⑥ Gauge pressure sensor 
pe Input pressure  

The input pressure (pe) is transferred to the gauge pressure sensor ⑥ via the separating 
diaphragm ④ and the fill fluid ⑤, displacing its measuring diaphragm. The displacement 
changes the resistance value of the four piezo resistors in the measuring diaphragm in a 
bridge circuit. The change in the resistance causes a bridge output voltage proportional to 
the input pressure.  
Transmitters with measuring span ≤ 63 bar measure the input pressure against atmosphere, 
those with spans ≥ 160 bar against vacuum. 
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3.5.3.2 Measuring cell for differential pressure and flow rate 

 
Figure 3-7 Function chart of the measuring cell for differential pressure and flow rate 

① Input pressure P+ 
② Pressure cap 
③ O-ring 
④ Measuring cell body 
⑤ Silicon pressure sensor 
⑥ Overload diaphragm 
⑦ Fill liquid 
⑧ Separating diaphragm 
⑨ Input pressure P- 

Differential pressure is transmitted to the silicon pressure sensor ⑤ through the separating 
diaphragms ⑦ and the fill fluid ⑧. When measuring limits are exceeded, the overload 
diaphragm ⑥ is displaced until one of the separating diaphragms ⑦ rests on the measuring 
cell body ④. The separating diaphragm thus protects the silicon pressure sensor ⑤ from 
overload. The measuring diaphragm is displaced using differential pressure. The 
displacement changes the resistance value of the four piezo resistors in the measuring 
diaphragm in a bridge circuit. The change in the resistance causes a bridge output voltage 
proportional to the differential pressure.  
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3.5.3.3 Measuring cell for level 

 
Figure 3-8 Function chart of the measuring cell for level 

① Pressure cap 
② O-ring 
③ Measuring cell body 
④ Overload diaphragm 
⑤ Silicon pressure sensor 
⑥ Separating diaphragm on the measuring cell 
⑦ Fill liquid of the measuring cell 
⑧ Capillary tube with the fill fluid of the mounting flange 
⑨ Flange with a tube 
⑩ Separating diaphragm on the mounting flange 

The input pressure (hydrostatic pressure) works hydraulically on the measuring cell through 
the separating diaphragm ⑩ on the mounting flange. Differential pressure at the measuring 
cell is transmitted to the silicon pressure sensor ⑤ through the separating diaphragms ⑥ 
and the fill fluid ⑦. When measuring limits are exceeded, the overload diaphragm ④ is 
displaced until one of the separating diaphragms ⑥ rests on the measuring cell body ③. The 
separating diaphragm thus protects the silicon pressure sensor ⑤ from overload. The 
measuring diaphragm is displaced using differential pressure. The displacement changes the 
resistance value of the four piezo resistors in the measuring diaphragm in a bridge circuit. 
The change in the resistance causes a bridge output voltage proportional to the differential 
pressure.  
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3.5.3.4 Measuring cell for absolute pressure from the differential pressure series 

 
Figure 3-9 Function chart of measuring cell for absolute pressure 

① Pressure cap 
② Separating diaphragm on the measuring cell 
③ O-ring 
④ Measuring cell body 
⑤ Silicon pressure sensor 
⑥ Overload diaphragm 
⑦ Fill liquid of the measuring cell 
⑧ Reference pressure 
pe Pressure input variable 

Absolute pressure is transmitted to the silicon pressure sensor ⑤ through the separating 
diaphragm ② and the fill fluid ⑦. When measuring limits are exceeded, the overload 
diaphragm ⑥ is displaced until the separating diaphragm ② rests on the measuring cell 
body ④. The separating diaphragm thus protects the silicon pressure sensor ⑤ from 
overload. The pressure difference between the input pressure (pe) and the reference 
pressure ⑧ on the negative side of the measuring cell displaces the measuring diaphragm. 
The displacement changes the resistance value of the four piezo resistors in the measuring 
diaphragm in a bridge circuit. The change in the resistance causes a bridge output voltage 
proportional to the absolute pressure. 
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3.5.3.5 Measuring cell for absolute pressure from the gauge pressure series 

 
Figure 3-10 Function chart of measuring cell for absolute pressure 

① Measuring cell 
② Process connection 
③ Separating diaphragm 
④ Fill liquid 
⑤ Absolute pressure sensor 
pe Input pressure 

The input pressure (pe) is transferred to the absolute pressure sensor ⑤ via the separating 
diaphragm ③ and the fill fluid ④, displacing its measuring diaphragm. The displacement 
changes the resistance value of the four piezo resistors in the measuring diaphragm in a 
bridge circuit. The change in the resistance causes a bridge output voltage proportional to 
the input pressure.  

3.5.3.6 Measuring cell for gauge pressure, front-flush membrane 

 
Figure 3-11 Function chart of the measuring cell for gauge pressure, flush mounted diaphragm 

① Reference pressure opening 
② Measuring cell 
③ Process connection 
④ Separating diaphragm 
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⑤ Fill liquid 
⑥ Gauge pressure sensor 
pe Input pressure  

The input pressure (pe) is transferred to the gauge pressure sensor ⑥ via the separating 
diaphragm ④ and the fill fluid ⑤, displacing its measuring diaphragm. The displacement 
changes the resistance value of the four piezo resistors in the measuring diaphragm in a 
bridge circuit. The change in the resistance causes a bridge output voltage proportional to 
the input pressure. 
Transmitters with measuring span ≤ 63 bar measure the input pressure against atmosphere, 
those with measuring spans ≥ 160 bar against vacuum. 

3.5.3.7 Measuring cell for absolute pressure, front-flush membrane 

 
Figure 3-12 Function chart of the measuring cell for absolute pressure, flush mounted diaphragm 

① Measuring cell 
② Process connection 
③ Separating diaphragm 
④ Fill liquid 
⑤ Absolute pressure sensor 
pe Input pressure 

The input pressure (pe) is transferred to the absolute pressure sensor ⑤ via the separating 
diaphragm ③ and the fill fluid ④, displacing its measuring diaphragm. The displacement 
changes the resistance value of the four piezo resistors in the measuring diaphragm in a 
bridge circuit. The change in the resistance causes a bridge output voltage proportional to 
the input pressure.  
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3.6 Remote seal 

Product description  
A remote seal measuring system comprises the following elements: 
● Remote seal 
● Transmission line, e.g. capillary line 
● Measuring device 
Do not separate these components under any circumstance. The measuring system based 
on a hydraulic principle is used to transfer pressure. The capillary line and the remote 
separating diaphragm are the most sensitive components in the remote seal measuring 
system. The material thickness of the remote separating diaphragm is only ~0.1 mm. The 
smallest of leakages in the transmission system leads to the loss of transmission fluid. The 
loss of transmission fluid leads to inaccuracies in the measurement and the failure of the 
measuring system. In order to avoid leakages and measuring errors, please observe the 
following general installation and maintenance instructions in addition to the safety notes. 

3.7 SIMATIC PDM 
SIMATIC PDM is a software package for the configuration, paramaterization, commissioning, 
diagnostics, and servicing of the device and other process devices. 
SIMATIC PDM includes simple process monitoring of process values, alarms, and device 
status information. 
Using SIMATIC PDM, you can do the following with process device data: 
● display 
● set 
● change 
● compare 
● check for plausibility 
● administer 
● simulate 
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Install 4
4.1 Safety notes for installation 

Condition 
You can install the transmitter in different areas of application. 
Depending on the area of application and the system configuration, there may be differences 
in the installation. 

 

WARNING  
Protection against incorrect use of the measuring device 
Take particular care to ensure that the selected materials for the wetted parts are suitable 
for the process media used. 
Ignoring these safety measures may cause bodily and life-threatening injury and be harmful 
to the environment. 

 
WARNING  

"explosion-proof" type of protection 
Devices with the "explosion-proof" type of protection may only be opened in the hazardous 
area only in a de-energized state. 
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WARNING  
"Intrinsically-safe" protection type 
Information for operating the intrinsically-safe version in hazardous areas: 
Operation is only permissible in certified intrinsically-safe circuits. The transmitter 
corresponds to category 1/2 and may be installed in Zone 0. 
The EC-type examination certificate applies to installation of the device in the walls of 
containers and pipes in which explosive gas/air or vapor/air mixtures occur only under 
atmospheric conditions (pressure: 0.8 bar to 1.1 bar; temperature: -20 °C to +60 °C). The 
permissible range of ambient temperature is -40 °C to +85 °C; -40 °C to a maximum of 
+85 °C (at T4) in hazardous areas. 
The operator may use the device under non-atmospheric conditions outside the limits 
specified in the EC-type examination certificate (or the certification applicable in the country 
of use) at the operator's own risk if safety measures which may be necessary in 
accordance with use conditions (explosive mixture) have been taken. The limit values 
specified in the general technical data are to be complied with in all cases. 
Additional information for zone 0 
Additional requirements apply for installation in zone 0: 
The installation must be sufficiently tight (IP67 according to EN 60 529). For instance, an 
industry standard (e.g. DIN, NPT) threaded connector is suitable. 
When operating intrinsically safe supply units of category "ib" or in the case of device 
version flameproof enclosure "Ex d" and simultaneous use in zone 0, the protection against 
explosion of the transmitter depends on the tightness of the sensor diaphragm. Under these 
operating conditions, the transmitter may only be used for such combustible gases and 
liquids for which diaphragms are sufficiently resistant to chemicals and corrosion. 

 
CAUTION  

Touch protection is required for surface temperatures > 70 °C. 
The touch protection must be designed in such a way that, if there is a buildup of heat, the 
maximum permissible ambient temperature at the device is not exceeded. 
The permissible ambient temperature can be found in the technical data. 

 
CAUTION  
The device may only be used within the measuring spans, overload pressure limits and 
voltage limits dependent on the protection type specified on the type plate. 

 
NOTICE  
Install the device such that automatic emptying is ensured.  
For example, do not install the device at the bottom of the tank, instead of its side. 
External loads may not be allowed to affect the transmitter as this may result in an incorrect 
measured value or even destruction of the device. In the worst case scenario, the process 
medium will escape. 
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4.2 Installation (except level) 

4.2.1 Instructions for installation (except level) 

Conditions 
 

NOTICE  
Compare the desired operating data with the data on the type plate. 

 
NOTICE  
The housing may only be opened for maintenance or to make electrical connections. 

 
 Note 

Protect the transmitter against: 
• Direct heat radiation 
• Rapid temperature fluctuations 
• Heavy contamination 
• Mechanical damage 

 
The installation location is to be as follows: 
● Easily accessible 
● As close as possible to the measuring point 
● Vibration-free 
● Within the permitted ambient temperature values 

Installation configuration 
The transmitter may in principle be configured above or below the pressure tapping point. 
The recommended configuration depends on the medium.  

Installation configuration for gases 
Install the transmitter above the pressure tapping point. 
Lay the pressure tubing with a constant gradient to the pressure tapping point, so that any 
condensate produced can drain in the main line and thereby avoid corruption of the 
measured values. 

Installation configuration for vapor and liquid 
Install the transmitter below the pressure tapping point. 
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Lay the pressure tubing with a constant gradient to the pressure tapping point so that any 
gas pockets can escape in the main line. 

4.2.2 Installation (except level) 
 

NOTICE  
When installing the process connection of the pressure transmitter, do not turn it on the 
housing. 

 

Procedure 
To install the transmitter for pressure or absolute pressure, proceed as follows: 
Attach the transmitter to the process connection with an appropriate tool.  

See also 
Introduction to commissioning (Page 136) 

4.2.3 Fastening 

Fastening without the mounting bracket 
You can fasten the transmitter directly on the process connection. 

Fastening with the mounting bracket 
You can fasten the mounting bracket as follows: 
● On a wall or a mounting frame using two screws 
● On a vertical or horizontal mounting tube (Ø 50 to 60 mm) using a tube bracket 
Fasten the transmitter mounting bracket using the two screws provided. 
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Figure 4-1 Fastening the transmitter on the mounting bracket 

 
Figure 4-2 An example of fastening the transmitter on the mounting bracket in the case of 

differential pressure and horizontal differential pressure lines 
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Figure 4-3 An example of fastening on the mounting bracket in the case of differential pressure and vertical differential 
pressure lines 

4.3 "Level" installation 

4.3.1 Instructions for level installation 

Conditions 
 

NOTICE  
Compare the desired operating data with the data on the type plate. 

 
NOTICE  
The housing may only be opened for maintenance or to make electrical connections. 

 
 Note 

Protect the transmitter against: 
• Direct heat radiation 
• Rapid temperature fluctuations 
• Heavy contamination 
• Mechanical damage 
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 Note 
Select the height of the container flange for recording of the transmitter (measuring point) 
such that the lowest level to be measured is always over the flange or at its upper edge.  

 
The installation location is to be as follows: 
● Easily accessible 
● The measuring point must be as close as possible 
● Vibration-free 
● Within the permitted ambient temperature values 

4.3.2 Installation for level 
 

 Note 
Seals are required for the installation. 
Seals are not included in the delivery.  

 

Procedure 
To install the transmitter for level, proceed as follows: 
1. Attach the seal to the container's mating flange. 

Ensure that the seal is centrically positioned and that it does not restrict the movement of 
the flange's seal diaphragm in any way as otherwise the tightness of the process 
connection is not guaranteed. 

2. Screw on the transmitter's flange. 
3. Observe the installation position. 
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4.3.3 Connection of the negative pressure line 

Measurement in an open container 
A line is not required when taking measurements in an open container since the negative 
chamber is connected with the atmosphere. The open connection gland should point 
downwards to prevent dirt from entering. 

 

+

 
Measurement assembly on an open container 

Formula:  
Start of scale value:  
pMA = ρ · g · hU 
Full scale value:  
pME = ρ · g · hO 

 
hU Start of scale value ΔpMA Start of scale value to be adjusted 
hO Full scale value ΔpME Full scale value to be adjusted 
p Pressure ρ Density of the measured medium in the 

container 
  g Local gravitational acceleration 
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Measurement in a closed container 
When taking measurements in a closed container without or with little condensate formation, 
the negative pressure line is not filled. Lay the line such that condensate pockets do not 
form. Install a condensation container if required. 

 

 
Measurement assembly on a closed container (no or 
little condensate separation) 

Formula:  
Start of scale value:  
ΔpMA = ρ · g · hU 
Full scale value: 
 ΔpME = ρ · g · hO 

 
hU Start of scale value ΔpMA Start of scale value to be adjusted 
hO Full scale value ΔpME Full scale value to be adjusted 
p Pressure ρ Density of the measured medium in the 

container 
  g Local gravitational acceleration 

 
When taking measurements in a closed container with strong condensate formation, you 
must fill the negative pressure line (mostly with the condensate of the measured medium) 
and install a condensate pot. You can cut off the device using the dual pneumatic block 
7MF9001-2. 
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'

-

Measurement assembly on a closed container (strong 
condensate formation) 

Formula:  
Start of scale value:  
ΔpMA = g · (hU · ρ- hV · ρ') 
Full scale value:  
ΔpMA = g · (hO · ρ- hV · ρ') 

 
hU Start of scale value ΔpMA Start of scale value to be adjusted 
hO Full scale value ΔpME Full scale value to be adjusted 
hV Gland distance ρ Density of the measured medium in the 

container 
p Pressure Ρ' Density of fluid in the negative pressure 

line, corresponds to the temperature 
prevailing there 

  g Local gravitational acceleration 

 
The process connection on the negative side is a female thread 1/4-18 NPT or an oval flange. 
Lay the line for the negative pressure using a seamless steel tube 12 mm x 1.5 mm. 

4.4 "Remote seal" installation 

4.4.1 Remote seal installation 

General installation instructions  
● Keep the measuring system in the factory packing until it is installed in order to protect it 

from mechanical damage. 
● When removing from the factory packing and installing: ensure that damage to and 

mechanical deformations in the diaphragm are prevented. 
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● Never loosen the sealed filling screws on the remote seal and the measuring device. 
● Do not cause damage to the remote separating diaphragm; scratches on the remote 

separating diaphragm, e.g. due to sharp-edged objects, are the main starting points for 
corrosion. 

● Select suitable gaskets for sealing. 
● Use a gasket having an adequately large inner diameter for flanging. Insert the gasket 

concentrically; contact with the diaphragm leads to deviations in measurements. 
● When using gaskets made of soft materials or PTFE: follow the guidelines of the gasket 

manufacturer, especially regarding the tightening torque and setting cycles. 
● At the time of installation, use suitable fastening components such as screws and nuts 

that are compliant with fitting and flange standards. 
● Excessive tightening of screwed joints on the process connection may displace the zero 

point on the pressure transmitter. 

Note: Commissioning  
Follow the instruction given below if a shut-off valve exists: Open the shut-off valve slowly 
when commissioning in order to avoid pressure surges. 

Note: 
permissible ambient and operating temperatures  

Install the pressure measuring device such that the permissible limits of ambient and 
measured medium temperatures are not overshot or undershot even with the consideration 
of the effect of convection and heat radiation. Pay attention to the effect of temperature on 
the accuracy of display. When selecting the remote seals, ensure that fittings and flange 
components have adequate pressure-temperature resistance by selecting suitable materials 
and pressure ratings. The pressure rating specified on the remote seal is applicable for 
ambient temperatures. For the maximum permissible pressure at higher temperatures, 
please refer to the standard specified on the remote seal. 

Using remote seals with pressure measuring devices for hazardous areas:  
● When using remote seals with pressure measuring devices for hazardous areas, the 

permissible limits of ambient temperatures for the transmitter should not be exceeded. 
Hot surfaces on the cooling section (capillaries or cooling elements) are a possible 
source of ignition. Initiate suitable measures. 

● When remote seals with a flame arrester are used, the pressure measuring device 
determines the permissible ambient temperature. In the case of potentially explosive 
gaseous atmosphere, the temperature around the flame arrester should not exceed 
+60 °C. 
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4.4.2 Installation of the remote seal with the capillary line 

Notes  
● Do not rest the measurement assembly on the capillary line. 
● Do not bend capillary lines; risk of leakages and/or risk of considerable increase in the 

setting time of the measuring system. 
● Owing to the risk of bending and breakages, pay attention to mechanical overloads at the 

joints such as capillary line-remote seal and capillary line-measuring device. 
● Unwinding the excess capillary lines with a radius of at least 150 mm. 
● Fasten the capillary line such that there are no vibrations. 
● Permissible height differences 

When installing the pressure measuring device above the measuring point, keep the 
following in mind: in the case of remote seal measuring systems with silicon, glycerin or 
paraffin oil filling, the height difference of H1should not exceed a maximum of 7 m. 
If halocarbon oil is used as a fill fluid, this maximum height difference should be H1 4 m 
(see installation types A and B). 

If negative overpressure is observed during measurements, reduce the permissible height 
difference accordingly. 

Installation type for gauge pressure and level measurements (open containers) 
 

Installation type A  
 

 
Pressure transmitter above the 
measuring point  

Start of scale value:  
pMA = ρFL * g * HU + ρoil * g * H1 
Full scale value:  
pME = ρFL * g * HO + ρoil * g * H1 
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Installation type B 
 

 
Pressure transmitter below the 
measuring point 
 

Start of scale value:  
pMA = ρFL * g * HU - ρoil * g * H1 
Full scale value:  
pME = ρFL * g * HO - ρoil * g * H1 

H1 ≤ 7 m (23 ft), for halocarbon oil, however only H1 ≤ 4 m(13.1 ft) 
 

Legend  
pMA Start of scale value to be adjusted 
pME Full scale value to be adjusted 
ρFL Density of the measured medium in the container 
ρoil Density of the filling oil in the capillary line of the remote seal 
g Local gravitational acceleration 
HU Start of scale value 
HO Full scale value 
H1 Distance between the container flange and the pressure transmitter 

For absolute pressure measurements (vacuum), install the measuring device at least at the 
height of the remote seal or below it (see installation types C). 

Installation types for absolute pressure measurements (closed containers) 
 

Installation type C1  
 

 
 

Start of scale value:  
pMA = pstart + ρoil * g * H1 
Full scale value:  
pME = pend + ρoil * g * H1 
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Installation type C2  
 

 
 

 

Pressure transmitter for absolute pressure always below the measuring point: H1 ≥ 200 mm 
(7.9 inch) 

 
Legend  
pMA Start of scale value to be adjusted 
pME Full scale value to be adjusted 
pstart Start of scale value 
pend Full scale value 
ρoil Density of the filling oil in the capillary line of the remote seal 
g Local gravitational acceleration 
H1 Distance between the container flange and the pressure transmitter 

 
 

 Note 
Effects of temperature 
Keep the following instructions in mind in order to minimize keep the effects of temperature 
in remote seal measuring systems with the differential pressure measuring device: 
Install the device such that the positive and negative sides are symmetrical as far as ambient 
effects, especially ambient temperatures, are concerned. 
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Installation type for differential pressure and flow rate measurements 
 

Installation type D  

 

 

 
 

Start of scale value:  
pMA = pstart - ρoil * g * HV 
Full scale value:  
pME = pend - ρoil * g * HV 

 
Legend  
pMA Start of scale value to be adjusted 
pME Full scale value to be adjusted 
pstart Start of scale value 
pend Full scale value 
ρoil Density of the filling oil in the capillary line of the remote seal 
g Local gravitational acceleration 
HV Gland distance 

Installation types for level measurements (closed containers) 
 

Installation type E  

 

 

 
 

Start of scale value:  
pMA = ρFL * g * HU - ρoil * g * HV 
Full scale value:  
pME = ρFL * g * HU - ρoil * g * HV 

 
Legend  
pMA Start of scale value to be adjusted 
pME Full scale value to be adjusted 
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ρFL Density of the measured medium in the container 
ρoil Density of the filling oil in the capillary line of the remote seal 
g Local gravitational acceleration 
HU Start of scale value 
HO Full scale value 
HV Gland distance 

 
 

Installation type G  
 

 
Pressure transmitter for differential 
pressure above the upper 
measuring point, no vacuum 

H1 ≤ 7 m (23 ft), for halocarbon oil, however only 
H1 ≤ 4 m(13.1 ft) 
Start of scale value:  
pMA = ρFL * g * HU - ρoil * g * HV 
Full scale value:  
pME = ρFL * g * HO - ρoil * g * HV 

Installation type H  
 

 
Below the lower measuring point 

Start of scale value:  
pMA = ρFL * g * HU - ρoil * g * HV 
Full scale value:  
pME = ρFL * g * HO - ρoil * g * HV 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 566 of 747



 Install 
 4.4 "Remote seal" installation 

SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 45 

Installation type J  
 

 
Between the measuring points, no 
vacuum 

H2 ≤ 7 m (23 ft), for halocarbon oil, however only 
H1 ≤ 4 m(13.1 ft) 
Start of scale value:  
pMA = ρFL * g * HU - ρoil * g * HV 
Full scale value:  
pME = ρFL * g * HO - ρoil * g * HV 

 
Legend  
pMA Start of scale value to be adjusted 
pME Full scale value to be adjusted 
ρFL Density of the measured medium in the container 
ρoil Density of the filling oil in the capillary line of the remote seal 
g Local gravitational acceleration 
HU Start of scale value 
HO Full scale value 
HV Gland distance 
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4.5 Turing the measuring cell against housing 

Description 
You can turn the measuring cell against the housing. Turning simplifies the transmitter 
operation in the case of an angled installation environment. The buttons and the current 
connection can thus also be operated for an external measuring device. The digital display 
also remains visible in the case of housing covers with an inspection window.  
Only limited turning is permissible! The turning range ① is marked at the foot of the 
electronic housing. An orientation mark ③ is provided at the throat of the measuring cell. 
This mark must remain in the marked section when turning. 

 
Figure 4-4 Example: turning range of transmitters for pressure and absolute pressure from the 

gauge pressure series 

① Turning range 
② Retaining screw 
③ Orientation mark 

The turning range for transmitters for differential pressure and flow rate, absolute pressure 
from the differential pressure series and level is identified in a similar manner. 

Procedure 
 

CAUTION  
Follow the turning range, otherwise electrical connections of the measuring cell may get 
damaged. 

 
1. Loosen the retaining screw ② (Allen screw 2.5 mm). 
2. Turn the electronic housing against the measuring cell. Follow the marked turning range 

① while doing so. 
3. Tighten the retaining screw (torque: 3.4 to 3.6 Nm). 
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4.6 Turning the digital display 

Description 
You can rotate the digital display in the electronic housing. You can then read the digital 
display better when the device is not operated in a vertical installation position. 

Procedure 
 

WARNING  
"Explosion-proof" type of protection 
Devices with the "explosion-proof" type of protection may only be opened in the hazardous 
area only in a de-energized state. 

 
Proceed as follows: 
1. Unscrew the housing cover of the electronic compartment. 
2. Unscrew the digital display. Depending on the application position of the transmitter, you 

can reinstall it at four different positions. You can turn it by ±90° or ±180°. 
3. Screw the housing cover back into place. 
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Connecting 5
5.1 Safety notes for connection 
 

WARNING  
Laying of cables 
Connect the devices that are operated in hazardous areas as per the stipulations applicable 
in your country, e.g. for Ex "d" and "nA", permanent cables must be laid. 

 
WARNING  

Cable glands 
If you use the provided cable glands M20x1.5 and ½-14" NPT, only the cables having a 
diameter of 6 to 12 mm must be laid into the device. 
"nA" type of protection 
In the case of devices with "nA" type of protection (zone 2), only use cables having a 
diameter of 8 to 12 mm owing to the required tensile strength, or use a suitable cable gland 
in case of smaller diameters. 

 
WARNING  

When connecting and installing, follow only the test certifications, stipulations and laws 
applicable in your country. 
For example, for hazardous areas these are: 
• IEC 60079-14 (international) 
• National Electrical Code (NEC - NFPA 70) (USA) 
• Canadian Electrical Code (CEC) (Canada) 
• EN 60079-14 (earlier VDE 0165, T1) (EU, Germany) 
• Ordinance on Industrial Safety and Health (Germany) 

 
WARNING  

If auxiliary power is required, check that it corresponds with that on the type plate and with 
the test certification valid for your country. 
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WARNING  
Replace the sealing caps in cable entries with suitable cable glands or blanking plugs that 
are certified for transmitters of the "explosion-proof" type of protection. 

 
 Note 

To improve the reliability: 
• Install the signal cable separately from cables with voltages > 60 V. 
• Use cable with twisted strands. 
• Stay away from large electrical systems. 
• Use shielded cable to guarantee the full specification according to HART. 
• Connect a load of at least 230 ohm into the signal circuit in sequence in order to 

guarantee fault-free HART communication. When using supply isolation for SMART 
transmitters, for example: Siemens 7NG4021 a load is already installed in the device. 

 

5.2 Connecting the device 

Procedure 
To connect the device, proceed as follows: 
1. Unscrew the cover of the electrical cable compartment. 

An identification text "FIELD TERMINAL" is provided at the side of the housing. 
2. Insert the connecting cable through the cable gland. 
3. Connect the wires to the connecting terminals "+" and "-". 

Observe the polarity when doing this. 
4. Place a shield on the shield support screw if required. This is electrically connected with 

the external protective conductor connection. 
5. Screw the cover back into place. 

 

WARNING  
 

In the case of transmitters with the "explosion-proof" type of protection, screw the 
housing cover firmly and secure it with a cover latch. 
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Figure 5-1 Schematic electrical connection 

 
① Feed separator with integrated load 
② Auxiliary power 
③ Cable entry for auxiliary power/analog output 
④ Connecting terminals 
⑤ Test connector for direct current measuring device or connection for external display 
⑥ Shield support  
⑦ Protective conductor connection/equipotential bonding terminal 
⑧ Cable entry for sensor signals 
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5.3 Connecting the Han plug 

Introduction 
The contact parts for the coupling socket are also supplied. 

Procedure 
To connect the plug, proceed as follows: 
1. Slide the sleeve and the screwed joint on the cable. 
2. Strip approx. 8 mm of the cable ends. 
3. Crimp the contact parts on the cable ends. 
4. Assemble the coupling socket. 

 
IA Output current 

 
Connector pin assignment with  
Han 7D or Han 8U plug 

UH Auxiliary power 

5.4 Connecting the M12 connector 

Procedure 
 

CAUTION  
A conductive connection should not exist between the shield and the connector housing. 

 
For devices in which a connector is already assembled on the housing, the connection is 
established using a jack coupling.  
1. Thread the parts of the jack coupling as described by the connector manufacturer. 
2. Strip approximately 18 mm of the bus cable ①. 
3. Twist the shield. 
4. Thread the shield in the insulating sleeve. 
5. Draw 8 mm of shrink sleeve over the cable, wires and shield up to the reference edge ②. 
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6. Screw the cable ends and the shield in the pin insert. 
7. Fix the parts of the jack coupling as described by the connector manufacturer. 

 
Figure 5-2 Preparing the fieldbus cable 

 
① Reference edge for stripping ③ Insulating sleeve over the shield 
② Reference edge for the dimension 

specifications for cable assembly 
④ Shrink sleeve 

Pin assignment 
 

 
Layout for M12 connector 

 
Layout for M12 jack 

① M12 x 1 thread ① Positioning slot 
② Positioning catch   
1 + 1 + 
2 Not connected 2 Not connected 
3 - 3 - 
4 Shield 4 Shield 
   Middle jack not assembled 
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Operation 6
6.1 Overview of operation 

Introduction 
The following description contains an overview of the operating functions that you can 
execute using the pressure transmitter, and the safety notes that are to be observed when 
doing so. You can operate the transmitter on-site through HART communication. First, the 
on-site operation and then, the operating functions using HART are described. 

Contents of the chapter 
● Safety information for operation (Page 56)  
● Instructions for operation (Page 56)  
● Digital display (Page 57)  
● Local operation (Page 63)  

Overview of operating functions 
You can configure basic settings of the pressure transmitter using the buttons on the device. 
You can configure all settings through HART communication. 
The following table describes the basic operating functions. More operating functions for 
special applications are accessible through HART. Basic variables of the device are marked 
in bold. 

Table 6-1 Operating functions 

Function Using buttons Using HART 
Start of scale value Yes Yes 
Full scale value Yes Yes 
Electrical damping Yes Yes 
Blind adjustment of the start of scale 
value 

Yes Yes 

Blind adjustment of the full scale value Yes Yes 
Zero point calibration (position 
correction) 

Yes Yes 

Current transmitter Yes Yes 
Fault current Yes Yes 
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Function Using buttons Using HART 
Keyboard lock and write protection Yes Yes, release except for write 

protection 
Unit type, unit Yes Yes 
Characteristic curve (lin., rad.)  
(Not relevant for absolute  
and gauge pressure) 

Yes Yes 

Customized characteristic curve No Yes 
Diagnostic function No Yes 

More operating functions for special applications are accessible through HART.  
If a device that does not have a digital display, its operations are limited. This is however not 
applicable for selecting functions using HART. 

6.2 Safety information for operation 
 

NOTICE  
If you have set the basic functions of the pressure transmitter as user defined, the display 
and measurement output terminal can be adjusted such that the true process pressure is 
not reproduced.  
The basic variables should therefore be checked prior to commissioning. 

 

6.3 Instructions for operation 
The following rules are applicable for the operation of the pressure transmitter: 
● The device counts numerical values always in an ascending order step by step starting 

from the least significant digit displayed. 
If you keep the button pressed for a longer time, it counts the next higher digit displayed. 
This procedure is used for fast coarse adjustment over a wide number range. Release 
the [↑] or [↓] button again for fine adjustment. Press the button again. 

Violations of the measured value limits are displayed on the digital display with  or . 
● The keyboard must have been unlocked in order to operate the device using the 

keyboard. 
● If you are operating the transmitter locally, write access is denied through HART during 

this time. 
However, it is always possible to read the data, e.g. measured values. 
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  Note 
The setting is saved and the measured values are automatically displayed again if more 
than two minutes have passed after a button was pressed for the last time. 
The operating instructions mentioned in the "Local operation without digital display" 
chapter are applicable if the device has been delivered with a blind cover. 

6.4 Digital display 

6.4.1 Elements of the digital display 

Structure 

 
Figure 6-1 Structure of the digital display 

 
① Measured value ⑤ Violation of lower limit 
② Unit/bar graph ⑥ Symbol for measured value 
③ Root display ⑦ Violation of higher limit 
④ Mode/button lock ⑧ Communication display 

Description 
The digital display is used for local display of the measured value ① with: 
● Unit ② 
● Mode ④ 
● Sign ⑥ 
● Statuses ⑤ and ⑦ 
Depending on the customer setting, the displayed measured value ① represents the 
following: 
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● The current emitted by the transmitter 
● The percentage measurement value of the adjusted measurement type, e.g. level, related 

to the adjusted measurement range. 
● The measurement value in a selectable physical unit 
The Violation of lower limit ⑤ and Violation of upper limit ⑦ displays are also referred to as 
status since they have meanings dependent on the settings. 
If the communication display ⑧ blinks, this indicates an active communication. 

6.4.2 Units display 

Description 
The unit display comprises five 14-segment fields for representing the unit as a percentage 
value, physical unit or current value. A bar graph showing the percentage measured value 
range from 0 to 100% can be displayed as an alternative to the unit. The bar graph function 
is disabled by default.  

Display 

 
Figure 6-2 Examples for measured value display for current and bar graph 

The following messages may appear as a ticker in the bottom line of the digital display. They 
have no influence on the current output. 

Table 6-2 Message as ticker 

Ticker Meaning 
"DIAGNOSTIC WARNING" Is always displayed if: 

• An event configured by the user is to be signaled with a 
warning. For example: 
– Limit reached 
– Event counter for limit values exceeded 
– Calibration time expired 
– Current saturation reached 

• The status of one of the device variables is 
"UNCERTAIN". 

"SIMULATION" Is always displayed when the simulation of a pressure value 
or temperature value is active. 
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See also 
Measured value status (Page 101) 

6.4.3 Error display 

Description 
If hardware faults, software errors or diagnostic alarms occur in the transmitter, the message 
"Error" appears in the measured value display. 
A ticker appears in the lower line of the digital display indicating the type of error. This 
diagnostic information is also available via HART communication. 

Display 

 
Figure 6-3 Example of error message 

The following messages may appear as a ticker in the bottom line of the digital display. 
 

Ticker Meaning 
"HARDWARE FIRMWARE ALARM" Contains hardware faults such as: 

• incorrect checksum 
• incorrect EEPROM data 
• Defective EEROM 
• RAM fault 
• ROM fault 
• inconsistent data 
• EEPROMs not initialized 

"DIAGNOSTIC ALARM" Is always displayed if  
• an event configured by the user is to be signaled 

with an alarm. 
For example:  
– Limit reached 
– Event counter for limit values exceeded 
– Calibration time expired 
– Current saturation reached 

• the status of one of the device variables is "BAD". 
"SENSOR BREAK" Appears when there is a sensor break. 
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See also 
Measured value status (Page 101) 

6.4.4 Mode display 

Description 
The selected active mode is shown in the mode display. 

Display 

 
Figure 6-4 Example for mode display 

In the example, a damping of 0.2 seconds was set in mode 4. 

6.4.5 Status display 

Description 
The arrows of the status display have a different meaning depending on the mode setting. 
The table below shows the meanings of the arrows in the respective functions. 

Meaning 

Table 6-3 Meaning of the arrow displays 

Function Mode Display  Display  
Adjusting start of 
scale value 

2 if the upper current limit is 
exceeded 

if the value falls below the 
lower current limit 

Adjusting full scale 
value 

3 if the upper current limit is 
exceeded 

if the value falls below the 
lower current limit 

Adjusting damping 4 if the upper damping value is 
exceeded  
only for the pressure device version

if the value falls below the 
lower damping value  
only for the pressure device 
version 
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Function Mode Display  Display  
Blind adjustment of 
the start of scale 
value 

5 if the upper sensor limit is 
exceeded 

if the value falls below the 
lower sensor limit 

Blind adjustment of 
the full scale value 

6 if the upper sensor limit is 
exceeded 

if the value falls below the 
lower sensor limit 

Position correction 7 if the max span is exceeded by 
more than 5% of the upper current 
limit 

if the value falls below the 
lower current limit 

Root application point 12 if the root application point of 15% 
is exceeded 

if the value falls below the root 
application point of 5% 

Keyboard operation 2, 3, 5, 
6 

when the span to be adjusted is 
larger than the maximum span 

when the span to be adjusted 
is smaller than the minimum 
span 

Normal operation  Current exceeds the upper 
saturation limit  
Pressure exceeds the upper sensor 
limit. 

Current falls below the lower 
saturation limit  
Pressure falls below the lower 
sensor limit. 

6.4.6 Overflow range 

Description 
The output signal is divided into defined ranges:  
● Measuring range 
● Saturation limits 
● Fault current 
The transmitter emits the output current according to the device variables selected as 
primary variable (PV). The working range of the current lies between 4 mA and 20 mA.  

Meaning 
When the measurement limits are exceeded or not reached, the measured values are 
correctly displayed in the overflow range. 
A ticker is displayed in the lower line of the digital display showing the message UNDER or 
OVER with respect to the selected unit. The possible overflow range can be adjusted via 
HART communication. If either of the overflow limits are violated, the output current remain 
constant. Violations of the measured value limits are displayed on the digital display with  or 

.  
 

 Note 
The setting of the overflow range and the fault current range can be freely selected via 
HART communication.  
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Reference 
NAMUR recommendation NE43 dated 03.02.2003 
"Standardization of the signal level for the breakdown information of digital transmitters" 

See also 
Fault current (Page 109) 
Setting the current limits (Page 110) 
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6.5 Local operation 

6.5.1 Local control elements 

Introduction 
The transmitter can be operated on-site using the buttons. Selectable modes can be used to 
choose and execute the functions described in the table. The number of functions is limited if 
the device does not have a digital display. 

Control elements 

 
Figure 6-5 Position of buttons and digital display 

➀ Digital display ➁ Connecting plug for the digital display 
➂ Mode button ➃ Increment button 
➄ Decrement button   

Operating functions 
 

NOTICE  
Zero point calibration 
For absolute pressure transmitters, the start of scale value is at vacuum. 
A zero point calibration with transmitters which do not measure absolute pressure leads to 
faulty settings. 
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Table 6-4 Operating functions using buttons 

Mode Button function Function 
[M] [↑] [↓] [↑] and [↓] 

Display, explanations 

Measured value The 
modes 
are 
selected 
here. 

   The current measured value is displayed as you 
have adjusted it in the "Measured value display, 
mode 13" function. 

Start of scale value 
(only in "Pressure" 
measuring mode) 

2 Current 
higher 

Current 
lower 

Set to 4 mA Output current in mA 

Full scale value 
(only in "Pressure" 
measuring mode) 

3 Current 
higher 

Current 
lower 

Set to 20 mA Output current in mA 

Electrical damping 4 Damping 
higher 

Damping 
lower 

Set to 0 Time constant T63 in seconds 
Adjustment range: 0.0 s to 100.0 s 

Start of scale value 
in the so-called blind 
adjustment 

5 Pressure 
higher 

Pressure 
lower 

Set start of 
scale value to 
0 

Start of scale value in the selected pressure unit

Full scale value in 
the so-called blind 
adjustment 

6 Pressure 
higher 

Pressure 
lower 

Set full scale 
value to upper 
measuring limit

Full scale value in the selected pressure unit 

Zero point 
calibration (position 
correction) 

7 Correctio
n value 
higher 

Correctio
n value 
lower 

execute Ventilate the transmitter for gauge pressure, 
differential pressure, flow rate or level.  
Evacuate the transmitter for absolute pressure 
(< 0.1 ‰ of the measuring span).  
(Start of scale value remains unaffected)  
Measured value in pressure unit 

Current transmitter 8 Current 
higher 

Current 
lower 

switch on constant output current in mA 
"3.6"; "4", "12", "20" or "22.8" 
Switch off using the [M] button.  

Output current in 
case of fault 

9 Switch between lower 
fault current and 
upper fault current. 

lower fault 
current 

selected output current possible: Fault current 
limits adjusted by user 

0 None 
LA all locked 
LO all locked except for start of scale value 
LS all locked except for start of scale value 

and full scale value 

Button lock or 
function lock 

10 Switch between the 
five functions 

– 

L Write protection 
Operation via HART not possible. 

lin linear 
srlin square root extracting (linear up to the 

application point) 
sroff Square root extracting  

(deactivated up to the application point) 

Characteristic 
curve1) 

11 Switch between the 
four functions 

linear 

srli2 square root extracting (linear up to the 
application point 10%) 
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Mode Button function Function 
[M] [↑] [↓] [↑] and [↓] 

Display, explanations 

Application point of 
the square root 
extracting 
characteristic curve1) 

12 Greater Smaller 10% flow rate Adjustment range of 5 to 15% flow rate. 

Measured value 
display 

13 Select from three 
options. 

– • Display type (input value) 
• Output current in mA 
• Measured value in % 

Unit 14 Select from the table 
for measured value 
display. 

In each case, 
the first value 
from the table 
of the physical 
unit 

Physical unit 

1) Not relevant for gauge and absolute pressure) 

See also 
Overview of operation (Page 55) 
Operating functions through HART communication (Page 91) 

6.5.2 Operation using buttons 

Introduction 
This overview informs you about the most important safety notes to be observed when 
operating the pressure transmitter. Furthermore, the overview guides you in adjusting the 
operating functions on site. 

Condition 
The keyboard must have been unlocked in order to operate the device using the buttons. 

Procedure 
In the default setting, the device is in the measured value display. 
To adjust the operating functions, proceed as follows: 
1. Loosen both the screws of the keyboard cover and lift it upwards. 
2. Keep pressing the [M] button until the desired mode is displayed. 
3. Keep pressing the [↑] or [↓] button until the desired value is displayed. 
4. Press the [M] button. 

Now you have saved the values and the device goes to the next mode. 
5. Close the keyboard cover using the two screws. 
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  Note 
The setting is saved and the measured values are automatically displayed again if more 
than two minutes have passed after a button was pressed for the last time. 

See also 
Releasing key lock or function lock (Page 81) 

6.5.3 Start of scale value/full scale value 

6.5.3.1 Difference between setting and adjusting 

Introduction 
In "Pressure" measuring mode, you can set or adjust the start of scale value and full scale 
value using the buttons. Modes 2 and 3 are used for this. Rising and falling characteristic 
curves can be realized with appropriate use of the buttons. If the transmitter is not in 
"Pressure" measuring mode, this mode is skipped in local operation.  

Difference 
The difference between setting and adjusting lies in the calculation. 

Setting with reference pressure 
Condition 
Two reference pressures pr1 and pr2 are available. The reference pressures are initialized by 
the process or generated by a pressure sensor. 
When setting, a desired start of scale value or a full scale value is allocated to the standard 
current values (4 mA or 20 mA). After setting, the measuring span entered on the type plate 
may no longer correspond with the adjustment. 
Depending on the series and measuring range, a maximum downscaling of 1:100 can be 
achieved (measuring span ratio = r, turn down).  

 

 Note 
Setting the start of scale value does not change the measuring span. Setting the full scale 
value does not change the start of scale value. 
The start of scale value should therefore be set first, then the full scale value. 

 
The correlation between the measured pressure and the output current generated is linear. 
The square root extracting characteristic curve for differential pressure transmitters is an 
exception. Calculate the output current using the following formula. 
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Figure 6-6 Current calculation formula for setting 

 
I Output current MAactual Old start of scale value 
p Pressure MEactual Old full scale value 
MA Start of scale value MAtarget New start of scale value 
ME Full scale value MEtarget New full scale value 

Example of setting with reference pressure 
 

A Initial situation 
 
 
 
 

B Setting start of scale value 
 
 
 
 

C Setting full scale value 

 
 

Explanations for the example of setting with reference pressure 
 

A The measuring range is from 0 to 16 bar. You are changing the start of scale value from 
0 to 2 bar and the full scale value from 16 to 14 bar. The measuring span is then 12 
bar. 

B 2 bar process pressure is created.  
Use the [M] button to set the transmitter to mode 2. To set the start of scale value, 
press the [↑] and [↓] buttons simultaneously for 2 seconds.  
If there is 2 bar input pressure, the transmitter produces an output current of 4 mA. 

C 14 bar process pressure is created.  
Use the [M] button to set the transmitter to mode 3. To set the full scale value, press the 
[↑] and [↓] buttons simultaneously for 2 seconds. 
If there is 14 bar input pressure, the transmitter produces an output current of 20 mA. 

D The output current can be calculated for any input pressure using the "current 
calculation formula for setting". 
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 Note 
If the value exceeds or falls below the preset measuring limits by more than 20% when 
setting, the setting function is not carried out. The old value is retained in this case. 
With a marked elevation of the zero point, the full scale value must therefore previously be 
reduced such that it still lies within the permitted range after elevation of the zero point. This 
setting function is only possible in "Pressure" measuring mode. 

 

Adjusting with reference pressure 
Condition: 
The reference pressure, the adjusted start of scale value and adjusted full scale value are 
known. 
When adjusting, a start of scale value or a full scale value can be allocated to a desired 
current value with the aid of a reference pressure. This function is particularly suitable when 
the required pressures for the start of scale value and the full scale value are not available 
After adjustment, the measuring range specified on the type plate may no longer correspond 
with the setting. 
Using the formulae below, the current to be set for the desired start of scale value and the 
full scale value can be calculated. 
To calculate the output currents when setting the start of scale value or the full scale value, 
the reference pressure must be selected such that a value between 4 and 20 mA results for 
the current.  

 
 

 
Figure 6-7 Current calculation formula for setting with reference pressure 

 
I Output current MAactual Old start of scale value 
IMA Current to be adjusted with MAtarget MEactual Old full scale value 
IME Current to be adjusted with MEtarget MAtarget New start of scale value 
p Pressure MEtarget New full scale value 
pref Existing reference pressure 
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Example of adjusting with reference pressure 
 

A Initial situation 
 
 
 
 

B Calculating start of scale 
value 
 
 
 
 

C Calculating full scale value 

 
 

Explanations for the example of adjusting with reference pressure 
 

A The measuring range is from 0 to 16 bar. You are changing the start of scale value from 
0 to 2 bar and the full scale value from 16 to 14 bar. The measuring span is then 12 
bar. 
A reference pressure of 11 bar is created. 

B Use the [M] button to set the transmitter to mode 2.  
The "Current calculation formula for adjusting with reference pressure" can be used to 
calculate the current to be adjusted for the desired start of scale value IMA (13 mA at 
2 bar) with the existing reference pressure. It can be adjusted with the [↑] or [↓] buttons 
IMA. 

C Use the [M] button to set the transmitter to mode 3.  
The "Current calculation formula for adjusting" can be used to calculate the current to 
be adjusted for the desired full scale value IME (16 mA at 14 bar) with the existing 
reference pressure. It can be adjusted with the [↑] or [↓] buttons IM. 

 
 

 Note 
If the preset measuring limits are exceeded or fallen below by more than 20% during 
adjustment, the resulting current cannot be set above these limits. 
With a marked elevation of the zero point, the full scale value must therefore previously be 
reduced such that it still lies within the permitted range after elevation of the zero point. 

 

See also 
Unit (Page 86) 
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6.5.3.2 Setting/adjusting the start of scale value 

Introduction 
Set or adjust the start of scale value of the pressure transmitter in mode 2. 
You can also adjust the start of scale value or the full scale value separately as well as 
adjust both these values one after the other. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have selected a reference pressure that corresponds to the start of scale value and is 
within the permissible tolerance range. 
The transmitter is in "Pressure" measuring mode. 

Setting start of scale value 
To set the output current of the start of scale value to 4 mA, proceed as follows: 
1. Create the reference pressure. 
2. Set mode 2. 
3. Set the start of scale value to 4 mA. 
4. Save with the [M] button. 

Adjusting start of scale value 
If you do not set the output current but constantly adjust it, you need to calculate the currents 
to be adjusted mathematically. 
To the adjust the output current of the start of scale value, proceed as follows: 
1. Create the reference pressure. 
2. Set mode 2. 
3. Adjust the output current of the start of scale value to the calculated value. 
4. Save with the [M] button. 

Setting the start of scale value without a digital display 
You have a device with a cover that does not have an inspection window and you wish to set 
the start of scale value. 
To set the output current of the start of scale value to 4 mA, proceed as follows: 
1. Create the reference pressure. 
2. Press the [↑] and [↓] buttons simultaneously. 

The device has set the start of scale value to 4 mA. 
3. When you release the buttons, the device saves the adjusted value automatically. 
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Adjusting the start of scale value without a digital display 
You have a device with a cover that does not have an inspection window and you do not 
wish to set the start of scale value, but adjust it. 
You will need an ammeter for this purpose. 
To the adjust the output current of the start of scale value, proceed as follows: 
1. Connect the ammeter to the test connector. 
2. Create the reference pressure. 
3. Adjust the output current of the start of scale value using the [↑] or [↓] button. 
4. When you release the button, the device saves the adjusted value automatically. 

6.5.3.3 Setting/adjusting the full scale value 

Introduction  
Set or adjust the full scale value of the pressure transmitter in mode 3. 
You can also adjust the start of scale value or the full scale value separately as well as 
adjust both these values one after the other. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have selected a reference pressure that corresponds to the full scale value and is within 
the permissible tolerance range. 
The transmitter is in "Pressure" measuring mode. 

Setting full scale value 
To set the output current of the full scale value to 20 mA, proceed as follows: 
1. Create the reference pressure. 
2. Set mode 3. 
3. Set the full scale value to 20 mA. 
4. Save with the [M] button. 

Adjusting full scale value 
If you do not set the output current but constantly adjust it, you need to calculate the currents 
to be adjusted mathematically. 
To the adjust the output current of the full scale value, proceed as follows: 
1. Create the reference pressure. 
2. Set mode 3. 
3. Adjust the output current of the full scale value to the calculated value. 
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4. Save with the [M] button. 

Setting the full scale value without a digital display 
You have a device with a cover that does not have an inspection window and you wish to set 
the full scale value. 
To set the output current of the full scale value to 20 mA, proceed as follows: 
1. Create the reference pressure. 
2. Press and hold the [M] button. 
3. Also press the [↑] and [↓] buttons simultaneously. 

The device has set the full scale value to 20 mA. 
4. When you release the buttons, the device saves the adjusted value automatically. 

Adjusting the full scale value without a digital display 
You have a device with a cover that does not have an inspection window and you do not 
wish to set the full scale value, but adjust it continuously. 
You will need an ammeter for this purpose. 
To the adjust the output current of the full scale value, proceed as follows: 
1. Connect the ammeter to the test connector. 
2. Create the reference pressure. 
3. Press and hold the [M] button. 
4. Adjust the output current of the full scale value to the calculated value using the [↑] or [↓] 

button. 
5. When you release the button, the device saves the adjusted value automatically. 

6.5.4 Setting/adjusting electrical damping 

Difference between setting and adjusting 
You can set or adjust the time constant of electrical damping using the buttons. Setting 
means that the time constant is automatically set to 0 seconds. Adjusting means that the 
time constant is adjusted between 0 and 100 seconds using the steps of 0.1 seconds. This 
electrical damping also has an effect on the built-in basic damping of the device. 

Condition for "setting" 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
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Setting electrical damping 
To set electrical damping to 0 seconds, proceed as follows: 
1. Set mode 4. 
2. Press the [↑] and [↓] buttons simultaneously. 
3. Save with the [M] button. 

Result 
Electrical damping has been set to 0 seconds. 

Condition for "adjusting" 
The default setting of steps is an interval of 0.1 seconds. If you press the [↑] or [↓] button for 
a longer time, the step is increased. 

Adjusting electrical damping 
To adjust electrical damping, proceed as follows: 
1. Set mode 4. 
2. Adjust the desired damping. 
3. Save with the [M] button. 

Result 
Electrical damping has been set to the desired time constant. 

6.5.5 Blind start of scale value/full scale value 

6.5.5.1 Difference between setting/adjusting and blind setting/adjusting 

Differences 
In contrast to setting/adjusting with a reference pressure, you do not need a reference 
pressure for blind setting/adjusting. You can adjust a value in the physical variable 
"pressure" without a reference pressure, and an output current with a reference pressure. 

Blind adjusting 
First select the desired physical unit. Then, adjust two pressure values using the [↑] and [↓] 
buttons and save them in the device. These theoretical pressure values are allocated to the 
standard current values 4 mA and 20 mA. 
Depending on the series and measuring range, a maximum downscaling of 1:100 can be 
achieved (measuring span ratio = r, turn down). 
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The correlation between the measured pressure and the output current generated is linear. 
The square root extracting characteristic curve for differential pressure transmitters is an 
exception. 

Example of blind adjusting  
 

A Initial situation 
 
 
 
 

B Blind adjustment of the start 
of scale value 
 
 
 

C Blind adjustment of the full 
scale value  

 
 

I Output current p Pressure 
MAactu

al 
Old start of scale value MAtarget New start of scale value 

MEactu

al 
Old full scale value MEtarget New full scale value 

Explanations for the blind adjusting example 
 

A The measuring range is from 0 to 16 bar. You are changing the start of scale value from 
0 to 2 bar and the full scale value from 16 to 14 bar. The measuring span is then 12 
bar. 
In this example you create no pressure. 

B Use the [M] button to switch the transmitter to mode 5. To adjust the start of scale value 
to 2 bar, press one of the [↑] or [↓] buttons. 
If there is 2 bar input pressure, the transmitter produces an output current of 4 mA. 

C Use the [M] button to switch the transmitter to mode 6. To adjust the full scale value to 
14 bar, press one of the [↑] or [↓] buttons. 
If there is 14 bar input pressure, the transmitter produces an output current of 20 mA. 
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 Note 
If the preset measuring limits are exceeded or fallen below by more than 20% during 
adjustment, the resulting current cannot be set above these limits.  
With a marked elevation of the zero point, the full scale value must therefore previously be 
reduced such that it still lies within the permitted range after elevation of the zero point. 

 

Setting without reference pressure 
Blind setting resets the start of scale value to the lower sensor limit and the full scale value to 
the upper sensor limit. 

 

 Note 
If the value exceeds or falls below the preset measuring limits by more than 20% when 
setting, the setting function is not carried out. The old value is retained in this case. 
With a marked elevation of the zero point, the full scale value must therefore previously be 
reduced such that it still lies within the permitted range after elevation of the zero point. 

 

6.5.5.2 Blind setting of start of scale value 

Introduction 
Blind setting resets the start of scale value to the lower sensor limit. 

 

 Note 
Changes in modes 5 and 6 have an exclusive effect on pressure scaling. This does not 
affect the scaling for level or customized characteristic curve. Therefore, only measured 
pressure values and pressure units are displayed in these modes. 

 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have not created any reference pressure and have selected a pressure unit. 

Procedure 
To the set the start of scale value blindly, proceed as follows: 
1. Set mode 5. 
2. Press the [↑] and [↓] buttons simultaneously for 2 seconds. 
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6.5.5.3 Blind setting of full scale value 

Introduction 
Blind setting resets the full scale value to the upper sensor limit. 

 

 Note 
Changes in modes 5 and 6 have an exclusive effect on pressure scaling. This does not 
affect the scaling for level or customized characteristic curve. Therefore, only measured 
pressure values and pressure units are displayed in these modes. 

 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have not created any reference pressure and have selected a pressure unit. 

Procedure 
To the set the full scale value blindly, proceed as follows: 
1. Set mode 6. 
2. Press the [↑] and [↓] buttons simultaneously for 2 seconds. 

6.5.5.4 Blind adjusting of the start of scale value 

Introduction 
In the case of blind adjustment, adjust the pressure value of the start of scale value 
continuously and without a reference pressure. 

 

 Note 
Changes in modes 5 and 6 have an exclusive effect on pressure scaling. This does not 
affect the scaling for level or customized characteristic curve. Therefore, only measured 
pressure values and pressure units are displayed in these modes. 

 
You can toggle between rising and falling characteristic curves. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have not created any reference pressure and have selected a pressure unit. 
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Procedure 
To the adjust the pressure value of the start of scale value blindly, proceed as follows: 
1. Set mode 5. 
2. Adjust the pressure value of the start of scale value. 
3. Save with the [M] button. 

6.5.5.5 Blind adjustment of the full scale value 

Introduction 
In the case of blind adjustment, adjust the pressure value of the full scale value continuously 
and without a reference pressure. 

 

 Note 
Changes in modes 5 and 6 have an exclusive effect on pressure scaling. This does not 
affect the scaling for level or customized characteristic curve. Therefore, only measured 
pressure values and pressure units are displayed in these modes. 

 
You can toggle between rising and falling characteristic curves by swapping the start of scale 
value and the full scale value. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have not created any reference pressure and have selected a pressure unit. 

Procedure 
To the adjust the pressure value of the full scale value blindly, proceed as follows: 
1. Set mode 6. 
2. Adjust the pressure value of the full scale value. 
3. Save with the [M] button. 

6.5.6 Trimming the zero point 

Introduction 
The zero point is calibrated in mode 7. Zero point calibration corrects zero point errors 
resulting from the installation position of the pressure transmitter. The device type 
determines the way in which you proceed.  
SIMATIC PDM or the HART communicator will display the total of all zero point corrections. 
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Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 

Zero point calibration for gauge pressure transmitter 
To calibrate the zero point, proceed as follows: 
1. Pressurize the transmitter. 
2. Set mode 7. 
3. Press the [↑] and [↓] buttons simultaneously. 
4. Save with the [M] button. 

Zero point calibration for absolute pressure transmitter 
 

 Note 
You need a reference pressure known to you which lies within the measuring limits. 

 
To calibrate the zero point, proceed as follows: 
1. Create the reference pressure. 
2. Set mode 7. 
3. Set the reference pressure on the digital display. 
4. Save with the [M] button. 

6.5.7 Current transmitter 

Introduction 
In mode 8, switch the pressure transmitter into the constant current operation. You can 
connect an external current transmitter in the constant current operation. The current then no 
longer corresponds to the process variable. The following output current can be adjusted 
irrespective of the input pressure:  
● 3.6 mA 
● 4.0 mA 
● 12.0 mA 
● 20.0 mA 
● 22.8 mA 
You can use HART communication to adjust intermediate values. 
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Procedure 
To switch on the constant current operation, proceed as follows: 
1. Set mode 8. 

"Cur" in the digital display stands for current. 
2. Press the [↑] and [↓] buttons simultaneously. 
3. Select constant current. 

Switching off the constant current operation 
To switch off the constant current operation, proceed as follows: 
Press the [M] button in mode 8. 

6.5.8 Output current in case of fault 

Introduction 
When a fault occurs, the lower fault current is displayed in the basic setting. In mode 9, you 
can choose between the output of the upper and lower fault current. The standard values 
3.6 mA and 22.8 mA are set. 
The standard values of the upper and lower fault current can be changed via HART 
communication. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 

Procedure 
To change the fault current, proceed as follows: 
1. Set mode 9. 
2. Select the fault current. 
3. Save with the [M] button. 

 

  Note 
If a current saturation interrupt is active, the setting of the output current may deviate from 
your setting in the case of a fault. 

Resetting fault current 
To reset the fault current to the basic setting, proceed as follows: 
Press the [↑] and [↓] buttons simultaneously. 
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Fault causes 
Fault currents may be triggered by: 
● FW alarm 
● HW alarm 
● Diagnostic interrupt 
● Sensor breakage 
● Measured value status BAD 

Reference 
NAMUR recommendation NE43 dated 03.02.2003  
"Standardization of the signal level for the breakdown information of digital transmitters" 

6.5.9 buttons and function lock 

Introduction 
In mode 10, you can disable the functions that can be executed using buttons. Application 
example for a lock is e.g. safeguarding the saved parameters. 

Lock options 
You have the following lock options on the pressure transmitter: 

Table 6-5 Meaning of lock modes 

Lock mode Meaning 
0 The device can be operated by means of the keys and HART communication. 
LA Keys on the transmitter are locked. 

Exception: 
• Releasing key lock 
The device can be operated by means of HART communication. 

LO Keys on the transmitter are partially locked. 
Exception: 
• Setting start of scale value 
• Releasing key lock 
The device can be operated by means of HART communication. 

LS Keys on the transmitter are partially locked. 
Exception: 
• Setting start of scale value 
• Setting full scale value 
• Releasing key lock 
The device can be operated by means of HART communication. 
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Lock mode Meaning 
L Write protection 

Operation via keys and HART communication is blocked. 
Exception: 
• Releasing key lock 

 
 

 Note 
If you want to select the LO or LS lock, we recommend you first select the measured value 
display of "Current" in "mA" or "%" in mode 13. Otherwise, a change in the output variable 
using the [↑] and [↓] buttons is not detected. 
If the blind cover is provided, the LS lock mode is effective, i.e. only the zero point and the 
span can be changed. If you continuously operate the device with the blind cover, ensure 
that the LS lock mode is constantly set. 

 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 

 

 Note 
In the measured value display function, check whether the desired setting is displayed. 

 

Procedure 
To disable the buttons, proceed as follows: 
1. Set mode 10. 
2. Select the desired lock mode. 
3. Confirm the lock mode with the [M] button. 

6.5.10 Releasing key lock or function lock 

Releasing key lock 
 

WARNING  
In the case of devices used for safety-relevant applications, only authorized personnel may 
release the key lock, e.g. overflow protection. 

 
To release a set key lock (LA, LO, LS) using buttons, proceed as follows:  
Press the [M] button for 5 seconds. 
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Releasing the write protection 
To release a write protection for HART (L) using buttons, proceed as follows: 
Press the [M] button for 5 seconds. 

6.5.11 Flow rate measurement (only differential pressure) 

Introduction 
The characteristic curve representing the relationship between the output current and input 
pressure can be adjusted in mode 11. Adjust the root application point in mode 12. 
You can select the following characteristic curve types of the output current: 
● linear "lin": proportional to differential pressure 
● square root extracting "sroff": proportional to flow rate, deactivated up to the application 

point 
● square root extracting "srlin": proportional to flow rate, linear up to the application point  
● square root extracting "srli2": proportional to flow rate, two-step linear up to the 

application point  

Variable application point 
The output current for the "srlin" and "sroff" functions can be displayed linearly or set to zero 
below the application point of the square root extracting characteristic curve. 

Fixed application point 
The "srli2" function has a permanently defined application point of 10%. The range up to this 
point contains two linear characteristic curve sections. The first section ranges from the zero 
point to 0.6% of the output value and 0.6% of the pressure value. The second section has a 
higher gradient and it goes up to the root application point at 10% of the output value and 1% 
of the pressure value. See the following figure for this purpose. 
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Procedure 
Proceed as follows to set or adjust the type of characteristic curve: 
1. Set mode 11. 
2. Select the type of characteristic curve. 

To set the characteristic curve to "linear", press the [↑] and [↓] buttons simultaneously. 
3. Save with the [M] button. 
Proceed as follows to set or adjust the root application point: This procedure is not applicable 
for "srli2": 
1. Set mode 12. 
2. Select an application point between 5 and 15%. 

To set the application point to 10%, press the [↑] and [↓] buttons simultaneously. 
3. Save with the [M] button. 

 

  Note 
Mode 12 cannot be selected if the "linear" or "srli2" measuring mode has been adjusted in 
mode 11. 
If the square root extracting characteristic curve has been adjusted in mode 11 and if the 
measured value display has been set to "Pressure" in mode 13, the root sign and the 
differential pressure corresponding to the flow rate are displayed. 
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Characteristic curves and application point of square root 
extracting characteristic curves 

The dotted rectangle has 
been magnified in the form 
of the following 
characteristic curves in 
order to show the behavior 
of characteristic curves. 

 
Characteristic curve "lin": 

 
Square root extracting characteristic curve 
"srlin" 

 
Characteristic curve "sroff"  

Characteristic curve "srli2" 
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6.5.12 Measured value display 

Introduction 
In mode 13, adjust the following types of measured value display:  
● mA 
● % 
● Display of the selected measuring mode. See the following table. 

Table 6-6 Display of measuring mode/device variables 

Digital display DV Meaning 
P 0 Pressure 
t-SE 1 Sensor temperature 
t-EL 2 Electronics temperature 
P-UNC 3 Pressure (untrimmed) 
LEVEL 4 Level 
Vol 5 Volume 
MASS 6 Mass 
V-Flo 7 Volume of flow (not relevant for gauge and absolute pressure) 
M-Flo 8 Mass flow rate (not relevant for gauge and absolute pressure) 
CUSt 9 Users 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 

Procedure 
To select the display type, proceed as follows: 
1. Set mode 13. 
2. Select the measured value display. 
3. Save with the [M] button. 

See also 
Measured value display (Page 112) 
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6.5.13 Unit 

Introduction 
In mode 14, select the physical unit in which the measured value display of the device 
should be shown. 

Condition 
You are familiar with the correct operation of the transmitter and the associated safety notes. 
You have already selected the desired measured value display in mode 13. 

Procedure 
To adjust the physical unit, proceed as follows: 
1. Set mode 14. 
2. Select a unit. 

Press the [↑] and [↓] buttons simultaneously to set the unit to the first value in the 
following table depending on the measuring mode set.  

3. Save with the [M] button. 

Instructions for selecting the unit 
● The unit is selected depending on the measurement type set. For example, only pressure 

units are made available in "Pressure" measuring mode and only level unit are made 
available in the "Level" measuring mode. 

● The displayed measured value is always converted into the new unit. When the display 
capacity of the digital display is exceeded, "9.9.9.9.9" appears on the display. 

● The selected unit is visible on the display in the measuring mode only if you have 
selected the display of a physical unit in mode 13. If you have not selected mode 13, 
"mA" or "%" is displayed. 

Units 

Table 6-7 Units available for pressure 

Pressure units Display 
mbar mbar 
bar bar 
mm water column (20°C / 68°F) mmH2O 
Inch water column (20°C / 68°F) inHG 
Feet water column (20°C / 68°F) FTH2O 
mm mercury column mm_HG 
Inch mercury column in_HG 
mm water column (4°C / 39°F) m4H2O 
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Pressure units Display 
Inch water column (4°C / 39°F) i4H2O 
Psi PSi 
Pa Pa 
KPa² KPa 
MPa MPa 
g/cm2 Gcm2 
Kg/cm2 KGcm2 
Torr TORR 
ATM ATM 

 

Table 6-8 Units available for volume 

Volume unit Display 
m3 m3 
Liter L 
Hectoliter Hl 
US gallon Gal 
British gallon in Gal 
British barrel bbl 
British barrel liquid bblli 
Buschels buShl 
yard3 Yd3 
Feet3 FT3 
inch3 in3 
Standard l STdl 
Standard m3 STdm3 
Standard feet3 STFT3 

 

Table 6-9 Units available for mass 

Mass unit Display 
Gram G 
Kilogram KG 
Ton T 
Short ton STon 
Long ton lTon 
Pound lb 
Ounce OZ 
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Table 6-10 Units available for volume of flow 

Unit for volume of flow Display 
m3 / second m3/S 
m3 / minute m3/M 
m3 / hour m3/H 
m3 / day m3/D 
Liter / second L/S 
Liter / minute L/M 
Liter / hour L/H 
Million liter / day ml/ D 
Feet3 / second FT3/S 
Feet3 / minute FT3/M 
Feet3 / hour FT3/H 
Feet3 / day FT3/D 
Gallon / second Gal/S 
Gallon / minute Gal/M 
Gallon / hour Gal/H 
Gallon / day Gal/D 
Million gallon / day MGl/D 
British gallon / second iGL/S 
British gallon / minute iGL/M 
British gallon / hour iGL/H 
British gallon / day iGL/D 
Standard m3 / hour Sm3/H 
Standard l / hour STI/H 
Standard feet3 / minute SFT3M 
British barrel liquid / second bbl/S 
British barrel liquid / minute bbl/M 
British barrel liquid / hour bbl/H 
British barrel liquid / day bbl/D 

 

Table 6-11 Units available for mass flow rate 

Mass flow rate unit Display 
g / s G_S 
g / min G_MIN 
g / h G_H 
Kg / s KG/S 
Kg / min KG/M 
Kg / h KG/H 
Kg / d KG/D 
T / min T/M 
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Mass flow rate unit Display 
T / h T/H 
T / d T/D 
Pound / s P/S 
Pound / min lb/M 
Pound / h lb/H 
Pound / d lb/D 
Short ton / min ShT/M 
Short ton / h ShT/H 
Short ton / d ShT/D 
Long ton / h lT/H 
Long ton / d lT/D 

 

Table 6-12 Units available for level 

Level unit Display 
Feet FT 
Inch inch 
m m 
cm cm 
mm mm 

 

Table 6-13 Units available for temperature 

Temperature unit Display 
° Celsius ° / C 
° Fahrenheit ° / F 
Kelvin K 
Rankine R 

See also 
Selection of the physical unit (Page 113) 
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Operating functions through HART 7
7.1 Operating functions through HART communication 

Condition 
You can operate the transmitter through HART communication. The following is required for 
this purpose: 
● A HART communicator or PC software such as SIMATIC PDM. 
● A HART modem to connect a PC with the transmitter or a lead to connect a HART 

communicator with the transmitter.  

Introduction 
The full functionality of the transmitter is available via HART communication. The HART 
communicator and PC software are not supplied with the transmitter. How to connect and 
operate a HART communicator or the PC software is described in separate operating 
instructions or in the online help for both these tools. 

Fundamental description 
The input signal is provided in the form of digital information in the following variables 
through HART communication: 
● Pressure 
● Level 
● Volume 
● Mass 
● Volume of flow 
● Mass flow rate 
● User programmable "characteristic curve" 
As soon as you have set up the HART communication and the transmitter, you can adapt the 
transmitter to your relevant measuring task. When doing so you are assisted by the 
selectable measuring modes "Pressure", "Level", "Flow rate" and a user programmable 
"Characteristic curve". One or more device variables are permanently allocated to each 
measuring mode in order to execute corresponding measuring tasks.  
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See also 
Overview of operation (Page 55) 

7.2 Process tag data 
You can store your process tag data in user definable fields. The following table contains 
information about the structure of these fields and the format in which you can enter 
information in these fields: 

Table 7-1 Process tag data 

Field Explanations 
Tag designation Eight characters 
Date Day:Month:Year 
Description 16 characters 
Message 32 characters 
Works number Integer number 
Tag designation long 32 characters 
Freely definable material parameter 21 x 16 characters 

 

7.3 Selecting the measuring modes 

7.3.1 Overview of measuring modes 

Overview 
The transmitter can be set for the corresponding measuring task using a few parameters. 
You can select the following measuring modes: 
● Pressure 
● Level 
● Flow rate 
● Users: user programmable characteristic curve 
You can use the measuring mode selector to activate measuring modes "Level", "Flow rate" 
and "User". 

Selecting the device variables 
One or more device variables are permanently allocated to each measuring mode. The 
following device variables are always active and are therefore always displayed: 
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● Pressure 
● Sensor temperature 
● Electronics temperature 
● Pressure (untrimmed) 
The following device variables are activated only when the allocated measuring mode is 
activated and parameterized simultaneously: 
● "Level", "Volume" and "Mass" are allocated to the "Level" measuring mode. 
● "Volume of flow" and "Mass flow rate" are allocated to the "Flow rate" measuring mode. 
● "User" is allocated to the "User" measuring mode. 
The inactive device variables have the CONSTANT status. 

7.3.2 Measuring mode selector 
You can use this switch to toggle between measuring modes "Pressure", "Level", "Flow rate" 
and a characteristic curve programmable by a "User".  
If a measuring mode has been selected using the measuring mode selector, it has to be 
configured. This does not mean that this block has an automatic effect on the current output 
(4 to 20 mA). For that, you need to switch the corresponding device variable to the primary 
variable (PV) using a so-called variable mapper.  

7.3.3 Variable mapper 

Introduction 
In this transmitter, the dynamic variable that determines the behavior of current output is 
always called the primary variable (PV). You need to use the variable mapper for a number 
of purposes, including selecting which device variable is to be switched to PV. The variable 
selected as PV using a PC program such as SIMATIC PDM or using the HART 
Communicator is scaled once again in the analog output stage to a zero value and a limit 
value. These two values then correspond to the current values 4 and 20 mA.  
As soon as the PV is switched over using the variable mapper, the start of scale value and 
full scale value in the analog output stage are preset to the limit values of the new device 
variables. You can define these limit values within the individual block functions.  
The dynamic variables "Primary", "Secondary", "Tertiary" and "Quarternary" (PV, SV, TV, 
QV) can be interconnected with any active device variables. Various different measuring 
mode examples are conceivable with a 4 bar pressure transmitter. 

See also 
Measured value status (Page 101) 
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7.3.4 Measuring mode "Pressure" 
The "Pressure" measuring mode contains the "Sensor trim" function, and is always active 
since it is the standard measuring mode. When the measuring mode selector is set to "Off", 
further measuring variables are not derived from the "Pressure" measuring variable. Except 
the first four variables, all other device variables are marked as inactive and have the 
CONSTANT status. These four variables are mapped with dynamic variables PV, SV, TV 
and QV by default.  
Switching an inactive device variable to the primary variable (PV) generates an error 
message since the variable currently does not have a valid measured value. This message 
is displayed in SIMATIC PDM or the HART communicator.  

 
Figure 7-1 Measuring mode "Pressure" 

 
DV  Device variable 
MA Start of scale value 
ME Full scale value 
PV Primary variable 
QV Quarternary variable 
SV Secondary variable  
TV Tertiary variable 
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7.3.5 Customized characteristic curve 

Introduction 
The customized "characteristic curve" is continuously active as an identical function in the 
three following measuring modes "Level", "Flow rate" and "User". This means that the 
customized "characteristic curve" always provides a result for the following function, thus 
also influencing the measured value status of the affected device variables.  
In the device, the characteristic curve vertices are only provided once in the EEPROM. 
Therefore, if the measuring mode is changed, you will usually need to adjust the 
characteristic curve accordingly.  
The characteristic curve function expects at least two and at the most 30 characteristic curve 
vertices as input parameters. Characteristic curve vertices are entered in pairs of values 
x %;y %. The values for the x-coordinate are only accepted by the device when they run 
monotonically. The y-coordinates, on the other hand, may also be non-monotonic. A warning 
will however be issued by the configuring device, which you as the user have to recognize 
and acknowledge. The output of the characteristic curve is not explicitly stored in a device 
variable, but rather is directly interconnected with the input of the next function block in each 
case. The pairs of values 0%;0% and 100%;100% are set as default values. In principle, 
rising and falling characteristic curves can be configured. With regard to the device variable 
status, rising characteristic curves are however preferred. Otherwise the meanings of HIGH 
LIMIT and LOW LIMIT are swapped. 

See also 
Measured value status (Page 101) 

7.3.6 Measuring mode "Level" 

Description 
Once you have configured the measuring mode "Level", the device variables "Level", 
"Volume" and "Mass" are activated. They are all inferred from the measured pressure. The 
"Level" block here represents a series of permanently interconnected functions which you 
need to configure with appropriate parameters. Only then will you be given a meaningful 
measured value for the three device variables.  
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Figure 7-2 Measuring mode "Level" 

 
DV Device variable 
MA Start of scale value 
ME Full scale value 

Functions of the "Level" block 
The first function, "Input scaling, pressure", sets the pressure range used by the following 
functions in all three blocks in the same way. Ideally, this range corresponds to the sensor 
limits of the transmitter. In the following calculation examples, 0 and 4 bar are assumed for 
these sensor limits for all blocks. You can however also set a downscaling, e.g. 1:2. The 
downscaling of 1:2 means that 50% of the rated measuring range, here 2 bar, can control 
the following characteristic curve 100%.  
Use the "Output scaling, level" to set the measuring limits for the measuring mode "Level" 
with a unit from the level range. Parameter settings in this example are 10 and 20 m. At 
0 bar process pressure, 10 m is displayed in DV4 and 20 m is displayed at 2 bar. The values 
for the start of scale value and the full scale value, which are effective for the analog output, 
are configured in the "analog output" block.  
In the calculation example, the two pairs of values 0%;0% and 100%;100% are configured 
for the customized "characteristic curve". This is the default setting. The measured value 
from the pressure scaling is transferred 1:1 in this example. 
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Figure 7-3 Functions of the "Level" block 

 
DV [x] Device variable x 
L Level  
m Mass 
MA Start of scale value 
ME Full scale value 
P Pressure 
V Volume 

Configure the "Output scaling, volume" with a unit from the volume range and the measuring 
limits for the device variable "Volume". The characteristic curve output directly affects the 
volume scaling input.  
In the calculation example, for the measuring limits from 0 and 100 l, a volume of 50 l is 
yielded for process pressure of 1 bar.  
The "Level" parameter setting also still automatically activates the device variable for the 
mass. If you have not yet configured a value for the density, the initial value of 1 kg/l is 
preset. In the calculation example for the "Mass" device variable, a mass of 250 kg is derived 
at a density of 5 kg/l.  

 

 Note 
When the density changes, the measuring range limits have to be adjusted accordingly. 

 
You can configure all parameter settings for the "Level" block in SIMATIC PDM or the HART 
communicator. Activate the "Level" measuring mode for this purpose. For all settings, the 
measuring limits may be exceeded by +/-20%. Values which lie above or below that will be 
rejected by the device. 
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7.3.7 Measuring mode "Flow rate" 

Description 
When you activate the "Flow rate" measuring mode, only two other device variables are 
active: Volume of flow and Mass flow rate. If another block was active earlier, the 
corresponding device variables remain inactive and have the "CONSTANT" status. The 
"Flow rate" block here represents a series of permanently interconnected functions which 
you need to configure with appropriate parameters. 

 
Figure 7-4 Measuring mode "Flow rate" 

 
DV Device variable 
MA Start of scale value 
ME Full scale value 

Functions of the "Flow rate" block 
The "Input scaling, pressure" function defines the pressure range of 0 to 2 bar that is 
interpreted as 0 and 100% by the following square root extracting function. A process 
pressure of 0.5 bar has been assumed in the following figure.  
In the "Flow rate" measuring mode, a square root extracting characteristic curve "srlin2" is 
plotted with a fixed root application point of 10%.  
In the calculation example, the input value for the "square root extracting function" is 
approximately 25% at a process pressure of 0.5 bar. The output value is approximately 50%. 
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 Note 
When using the "Flow rate" block, other square root extracting characteristic curves must be 
deactivated if required. 

 

 
Figure 7-5 Functions of the "Flow rate" block 

 
DV [x] Device variable x MF Mass flow rate 
MA Start of scale value p Pressure 
ME Full scale value VF Volume of flow 

 
In the calculation example, the two pairs of values 0%;0% and 100%;50 % are configured for 
the customized "characteristic curve". This setting corresponds to a bisection of the input 
value for all output values.  
Configure the "Output scaling, volume of flow" with a unit from the volume of flow range and 
the measuring limits for the device variable "Volume of flow". In the calculation example, 0 l/s 
and 1000 l/s are defined as lower and upper measuring limits. The volume of flow is thus 
250 l/s at a process pressure of 0.5 bar.  
The "Mass flow rate" device variable is automatically activated when the "Flow rate" block is 
configured. If you have not yet configured a value for the density, the initial value of 1 kg/l is 
preset.  
In the calculation example, a mass of 1000 kg/s is derived for the "Mass flow rate" device 
variable at a value of 4 kg/l. The value of density entered is used only to calculate the mass 
flow rate. The entered value of density has no effect on the diaphragm calculation that is to 
be carried out by the user. 
In SIMATIC PDM or the HART communicator, the "Flow rate" block is configured in an online 
dialog box in an extremely compact manner. In this online dialog box, you can compile all 
values in a menu and transfer them to the device collectively. 

7.3.8 Measuring mode "User" 

Description 
The "User" measuring mode is the simplest of the measuring modes that you can select with 
the measuring mode selector. Only one further device variable, "User", is activated in this 
measuring mode in addition to the four standard device variables. The variables "Level", 
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"Volume", "Mass", "Volume of flow" and "Mass flow rate" are marked as inactive and are 
given the status CONSTANT. 
In the "User" measuring mode, you have an option to define a customized unit for output 
scaling. This customized unit is, e.g. a specific quantity of liquid. This quantity of liquid 
depends on the input process pressure. 
Example: Fill the beverages in cans having a capacity of 0.33 l. You can now define a 
customized unit "Can" that is exactly equal to 0.33 l. The quantity of "cans" depends on the 
input process pressure. 

 

 Note 
Permissible input values 
All alphabetic a...z, A...Z and numeric 0...9 inputs are allowed for the customized unit. The 
following characters are also allowed: 
° " $ / < > * , _ + - = @ 

 

 
Figure 7-6 Measuring mode "User" 

 
DV Device variable MA Start of scale value 
PV Primary variable ME Full scale value 
SV Secondary variable  
TV Tertiary variable 
QV Quarternary variable 

Functions of the "User" block 
The first function, "Input scaling, pressure", defines the pressure range which is used by the 
customized characteristic curve. Ideally, this range corresponds to the sensor limits.  
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In the calculation example, 0 and 2 bar are assumed. This means that with process pressure 
of 0.5 bar, there is a value of 25% on the characteristic curve. 

 
Figure 7-7 Functions of the "User" block 

 
DV [x] Device variable x MA Start of scale value 
p Pressure ME Full scale value 

In the calculation example, the two pairs of values 0%;0% and 100%;100% are configured 
for the customized "characteristic curve". Any curve shapes can be calculated with the help 
of 30 characteristic curve vertices. These curve shapes can be stored in the device using 
SIMATIC PDM or the HART communicator. 
In the calculation example, the value at the input of the characteristic curve is transferred 1:1 
to the output. 
In the calculation example, a number of filled cans is set for the output scaling. You can 
enter up to five characters for any given unit. Do not confuse this with the user-
programmable display unit of the "Analog output" block.  
In the calculation example, you have a start of scale value of 0 cans and a full scale value of 
1000 cans. At a process pressure of 0.5 bar, you get a value of 250 cans for the "User" 
device variable. 

See also 
Analog output (Page 105) 
Measured value status (Page 101) 

7.3.9 Measured value status 

Introduction 
Every device variable is assigned a status byte to indicate the quality of the measured 
values. This status byte can have the following values:  
● BAD 
● GOOD 
● MANUAL 
● UNCERTAIN 
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The following values are also possible: 
● CONSTANT 
● HIGH LIMIT 
● LOW LIMIT 
A higher-level diagnosis program can display and analyze these states.  

GOOD status 
During smooth, uninterrupted operation, the measured value status of all active device 
variables is GOOD. 

BAD/CONSTANT status 
All inactive device variables have CONSTANT/BAD status. 
If a variable having the BAD status is an output value for calculation, the measured value is 
BAD.  
The basic measured values, namely pressure and temperatures, have the BAD status in the 
following cases: 
● The analog-to-digital converter does not function. 
● Linearization values in the EEPROM are defective. 
● If the two end points of the customized characteristic curve are exceeded for the status of 

the device variables of the following function. 

UNCERTAIN status 
If a pressure value exceeds or falls below the sensor limits of the device by more than 20%, 
the corresponding measured value and the variables inferred from it are UNCERTAIN.  
If the analog-to-digital converter for pressure control is over/underrange, the status is 
UNCERTAIN.  

HIGH LIMIT and LOW LIMIT 
If the analog-to-digital converter is overrange, the HIGH LIMIT label is allocated. If the 
analog-to-digital converter is underrange, the LOW LIMIT label is allocated. 

Change in status 
If the status of a device variable changes and it was right at the front of the sequence of 
operations for a block, e.g. pressure, then all variables that are derived from it will take on 
the same status. In the following example, the device variable "Pressure" has the BAD 
status. Since the measuring mode selector is set to "USER", the device variable "User" is 
also given the BAD status. 
The reasons for changes in the status of a device variable are summarized in the table. If 
there were several reasons for a change in status, MANUAL always has the highest priority. 
BAD has the second highest and UNCERTAIN the third highest priority. 
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Figure 7-8 Device status dependency 

 
DV Device variable MA Start of scale value 
PV Primary variable ME Full scale value 
SV Secondary variable  
TV Tertiary variable 
QV Quarternary variable 

 

Table 7-2 Events which result in a change of status 

DV Measuring 
mode 

BAD MANUAL UNCERTAIN CONSTANT HIGH LIMIT LOW LIMIT 

0 Pressure DV3 = BAD, 
fault in 
linearization 

When 
DV0 is 
simulated 

DV3 = UNCERTAIN - DV3 =  
HIGH LIMIT 

DV3 =  
LOW LIMIT 

1 Sensor 
temperature 

DV2 = BAD, 
analog-to-
digital converter 
in 
over/underrang
e, fault in 
linearization 

When 
DV1 is 
simulated 

DV1 more than 20% 
outside the sensor 
limits 
DV2 = UNCERTAIN 
DV2 = MANUAL 

- Analog-to-
digital 
converter in 
overrange 

Analog-to-
digital 
converter in 
underrange 

2 Electronics 
temperature 

Analog-to-
digital converter 
in 
over/underrang
e, fault in 
linearization 

When 
DV2 is 
simulated 

DV2 more than 20% 
outside the sensor 
limits 

- Analog-to-
digital 
converter in 
overrange 

Analog-to-
digital 
converter in 
underrange 
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DV Measuring 
mode 

BAD MANUAL UNCERTAIN CONSTANT HIGH LIMIT LOW LIMIT 

3 Pressure 
(untrimmed) 

Analog-to-
digital converter 
in 
over/underrang
e, DV1 sensor 
breakage,  
DV2 = BAD, 
fault in 
linearization 

- Analog-to-digital 
converter in 
overrange/underran
ge, DV3 more than 
20% outside the 
sensor limits 
DV2 = MANUAL 

- Analog-to-
digital 
converter in 
overrange 

Analog-to-
digital 
converter in 
underrange 

4 Level If DV0 = BAD When 
DV0 is 
simulated 

DV0= UNCERTAIN DV not 
active 

DV0 =  
HIGH LIMIT 

DV0 =  
LOW LIMIT 

5 Volume DV0 = BAD,  
Characteristic 
curve is faulty 

When 
DV0 is 
simulated 

DV0 = UNCERTAIN, 
input value is 
outside the specified 
characteristic curve 
range 

Characteristi
c curve is 
faulty 
DV not 
active 

DV4 =  
HIGH LIMIT,  
Characteristic 
curve for 
maximum 
value with 
gradient 0 

DV4 =  
LOW LIMIT,  
Characteristic 
curve for 
minimum value 
with gradient 0 

6 Mass DV5 = BAD When 
DV0 is 
simulated 

DV5= UNCERTAIN DV not 
active, 
DV5 = 
CONSTANT 

DV5 =  
HIGH LIMIT 

DV5 =  
LOW LIMIT 

7 Volume of flow 
(not absolute 
and gauge 
pressure) 

DV0 = BAD, 
characteristic 
curve is faulty 

When 
DV0 is 
simulated 

DV0 = UNCERTAIN, 
input value is 
outside the specified 
characteristic curve 
range 

Characteristi
c curve is 
faulty, 
DV not 
active 

DV4 =  
HIGH LIMIT,  
Characteristic 
curve for 
maximum 
value with 
gradient 0 

DV4 =  
LOW LIMIT,  
Characteristic 
curve for 
minimum value 
with gradient 0 

8 Mass flow rate 
(not absolute 
and gauge 
pressure) 

DV5 = BAD When 
DV0 is 
simulated 

DV5= UNCERTAIN DV not 
active 
DV5 = 
CONSTANT 

DV5 =  
#HIGH LIMIT 

DV5 =  
LOW LIMIT 

9 Users DV0 = BAD,  
Characteristic 
curve is faulty 

When 
DV0 is 
simulated 

DV0 = UNCERTAIN, 
input value is 
outside the specified 
characteristic curve 
range 

Characteristi
c curve is 
faulty 
DV not 
active 

DV0 =  
HIGH LIMIT,  
Characteristic 
curve for 
maximum 
value with 
gradient 0 

DV0 =  
LOW LIMIT,  
Characteristic 
curve for 
minimum value 
with gradient 0 

If you use falling characteristic curves in the blocks, the meanings of HIGH LIMIT and LOW 
LIMIT are swapped around.  
If you mix falling and rising characteristic curves, the meanings will be swapped each time a 
falling characteristic curve is run. 
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7.3.10 Analog output 

Introduction 
The "Analog output" block converts the value provided by the dynamic primary variable (PV) 
into a current value of 4 to 20 mA. When you actuate the measuring mode selector, you 
automatically define the start of scale value and the full scale value to the current values 4 
and 20 mA, respectively. Limit values of corresponding device variables are used for scaling 
the analog output by default. You have entered these limits when setting the parameters of 
your measuring mode.  

Example for measuring mode "Level" 
This means that for a "Level" device variable as PV, 10 m corresponds to the value for 4 mA 
and 20 m corresponds to the value for 20 mA. You can change this presetting again in the 
"Analog output" block. This is done by restricting the range of the "Level" device variable for 
scaling the output current to e.g. 12 to 18 m. This downscaling has no effect on the previous 
block scaling. In this case, a current of 4 mA is output for a measured height of 12 m, and a 
current of 20 mA for 18 m. 

 
Figure 7-9 "Analog output" scaling 

 
DV Device variable MA Start of scale value 
PV Primary variable ME Full scale value 
SV Secondary variable  
TV Tertiary variable 
QV Quarternary variable 
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Description of measuring mode "Level" 

 
Figure 7-10 "Analog output" block 

 
MA Start of scale value p Pressure 
ME Full scale value PV Primary variable 

 
 

 Note 
If, when setting the analog output, the values for the start of scale value zero and the full 
scale value are more than 20% below or above the limit values of the set PV (set using the 
variable mapper), the values will be rejected by the device. The values configured previously 
are retained. Similarly, the span must not fall below the minimum. 
Minimum span = ME - MA 
The square root extracting function can only be selected in the "Pressure" measuring mode. 
The "srlin2" square root extracting function is set as default in the "Flow rate" measuring 
mode. 

 

7.3.11 Scaling the digital display value 

Introduction 
You can freely scale the value shown in the digital display and allocate any unit of 5 
characters to it. The scaling of the value is independent of the selection of the measuring 
mode selector, the primary variable (PV) and the display unit defined. Use the "Digital 
display settings" item in SIMATIC PDM or the HART communicator for this purpose. 
The percent value of the PV is the basis for this scaling. This percent value is also used to 
scale the current output. In SIMATIC PDM, this item is referred to as "Setting the PV output 
scaling". After selecting the "Digital display settings" menu command, you must enter a start-
of-scale value, full scale value and a unit string.  
This display option has the highest priority amongst all options. A switch over to %, mA or 
any other unit is not possible in this status. You need to deactivate the LCD scaling again for 
this purpose.  
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Example 
In the Level measuring mode, the start of scale value is assumed as 0 m and the full scale 
value as 10 m in the example illustrated in the following picture. The value of 2 m is 
displayed at a process pressure of 0.4 bar. 

 
Figure 7-11 Free LCD scaling 

 
DV Device variable MA Start of scale value 
PV Primary variable ME Full scale value 
SV Secondary variable  
TV Tertiary variable 
QV Quarternary variable 

 

7.4 Setting zero point and limit point 
You can set the zero point and the limit point using the SIMATIC PDM or HART 
Communicator. You can use this function to realize rising or falling characteristic curves. 
The pressure unit can be set separately for the display and for HART communication. 

See also 
Difference between setting and adjusting (Page 66) 
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7.5 Blind setting of zero point and limit point 
● The start of scale value and the full scale value can be set without creating a reference 

pressure.  
● Both values can be selected as any point within the sensor limits. 
● The maximum downscaling is 1:100, depending on the series and the measuring range. 

7.6 Zero point calibration (position correction) 

Description 
A zero point calibration is used to correct a zero point error resulting from the installation 
position.  

Procedure 
● Pressurize the device or evacuate it (at absolute pressure, < 0.1 ‰ of the measuring 

span). 
● Perform the zero point calibration using SIMATIC PDM or the HART Communicator. 
● If you do not have a vacuum, perform a trimming of the lower sensor calibration point at a 

known reference pressure. 
 

CAUTION  
 

For absolute pressure transmitters, the zero point is at vacuum. A zero point calibration 
with a pressurized transmitter will lead to faulty settings! 

  Note 
The effective measuring range is reduced by the amount of the upstream pressure.  
Example:  
With an upstream pressure of 100 mbar, the effective measuring range of a 1-bar 
transmitter is reduced to a point between 0 and 0.9 bar. 

See also 
Trimming of the sensor trim point (Page 114) 
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7.7 Electrical damping 

Description 
You can set the time constant of electrical damping to a point within a range from 0 to 100 s. 
It always applies to the "Pressure" device variable (DV0) and thus to the measured values 
derived from it.  

7.8 Fast response mode 

Description 
This mode is only intended for special applications such as fast recognition of jumps in 
pressure, e.g. pressure drop in the event of pipe breakage. The internal recording of 
measured values is sped up at the cost of accuracy. From your point of view, an increased 
low-frequency noise is caused for the measured value. For this reason, good accuracy can 
only be achieved by setting the measuring span to the maximum.  

7.9 Current sensor 

Description 
The transmitter can be switched to constant current operation for test purposes. In that case, 
the current no longer corresponds to the process variable. A "C" appears in the mode display 
of the digital display. 

7.10 Fault current 

Description 
You can use this function to set the size of the lower (< 4 mA) and upper (> 20 mA) fault 
current. Both signal a hardware/firmware fault, sensor breakage, or that the alarm limit has 
been reached (diagnostic interrupt). In that case, ERROR appears in the digital display. You 
can obtain a detailed guide to the display using SIMATIC PDM or the HART Communicator.  

Reference 
NAMUR recommendation NE43 dated 03.02.2003  
"Standardization of the signal level for the breakdown information of digital transmitters" 
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See also 
Error display (Page 59) 
Limit modules (Page 121) 

7.11 Setting the current limits 

Description 
The level of the upper and lower fault current and the upper and lower saturation limits can 
be freely selected within the preset limits of the current output signal.  
The specified accuracy of the current output signal is only valid within the current limits 4 to 
20 mA. 

 
Figure 7-12 Current limits 

 
① Linear control range 
② Lower saturation limit (default value) 
③ Upper saturation limit (default value) 
④ Lower fault current value (default value) 
⑤ Upper fault current value (default value) 
⑥ Recommended setting range for lower fault current range and lower control range limit 
⑦ Recommended setting range for upper fault current range and upper control range limit 
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7.12 Key lock and write protection 

Introduction 
You can use this function to lock the keys or activate write protection to safeguard the saved 
parameters. 

Lock options 
You have the following lock options: 

Table 7-3 Meaning of the HART lock modes 

Lock mode Meaning 
0 The device can be operated by means of the keys and HART communication. 
LA Keys on the transmitter are locked. 

Exception: 
• Releasing key lock 
The device can be operated by means of HART communication. 

LO Keys on the transmitter are partially locked. 
Exception: 
• Setting start of scale value 
• Releasing key lock 
The device can be operated by means of HART communication. 

LS Keys on the transmitter are partially locked. 
Exception: 
• Setting start of scale value 
• Setting full scale value 
• Releasing key lock 
The device can be operated by means of HART communication. 

LL Write protection 
You can now only release the lock using HART communication. 

See also 
buttons and function lock (Page 80) 
Releasing key lock or function lock (Page 81) 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 633 of 747



Operating functions through HART  
7.13 Measured value display 

 SITRANS P, DS III series with HART communication 
112 Operating Instructions, 12/2007, A5E00047092-06 

7.13 Measured value display 

Introduction 
You can use this function to set one of three options for the device display: 
● Display in mA 
● Display in % (of the set measuring range) 
● Display in terms of a physical unit, e.g. bar, l, m3/ h etc. 

Description 
If the Primary Variable is mapped to the "Pressure" device variable, you can configure the 
displayed pressure unit with an add-on, GAUGE (G) or ABS (A). The add-on has no effect 
on the real measured value. 
To do so, select the option Gauge or Absolute under the "Pressure display type" menu 
command.  
There are two options for the display: 
● If the pressure unit is < 5 characters, an A or a G is added at the end, respectively. 
● If the pressure unit is ≥ 5 characters, the letters GAUGE or ABS flash alternately with the 

pressure unit. 

 
Figure 7-13 Add-on with example GAUGE 

 

  Note 
The change of the display with GAUGE or ABS does not change the physical pressure 
used by the transmitter, rather only the nature of the display. 

See also 
Measured value display (Page 85) 
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7.14 Selection of the physical unit 

Introduction 
You can use this function to select a unit from a table with predefined units.  

Description 
The only units available will be those of the device variable that was mapped as the Primary 
Variable (PV). 
The unit can be set separately for the display and for HART communication. You can also 
choose to link the setting of the two units. 

See also 
Unit (Page 86) 

7.15 Bar graph 

Description 
You can use this to switch on the "Bar graph" function in the device display as an alternative 
to the unit display. The "Bar graph" function is disabled in the factory state.  

See also 
Elements of the digital display (Page 57) 

7.16 Sensor calibration 

7.16.1 Sensor trim 

Description 
The sensor trim can be used to set the characteristic curve of the transmitter at two sensor 
trim points. The results are then correct measured values at the sensor trim points. The 
sensor trim points can be selected as any points within the nominal range.  
Devices that are not turned down prior to delivery are trimmed at 0 bar and the upper limit of 
the nominal range; devices that are turned down prior to delivery are trimmed at the lower 
and upper limits of the set pressure measuring range. 
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Application examples 
● For a particular device that is not turned down (e.g. 63 bar), the typical measured value is 

50 bar. To attain the highest possible accuracy for this value, set the upper sensor 
calibration at 50 bar. 

● A 63-bar transmitter is turned down to 4 to 7 bar. You can attain the highest possible 
accuracy by selecting 4 bar for the lower sensor calibration point and 7 bar for the upper. 

● A 250-mbar absolute pressure transmitter shows 25 mbar at 20 mbar (abs). A reference 
pressure of 100 mbar is available. You can carry out zero point correction by performing 
a lower sensor trim at 100 mbar. 

 

  Note 
The accuracy of the test device should be at least three times as high as that of the 
transmitter. 

7.16.2 Trimming of the sensor trim point 

Trimming the lower sensor trim point 
The pressure at which the lower sensor trim is to be performed is applied at the transmitter. 
Via SIMATIC PDM or the HART Communicator, you instruct the transmitter to accept this 
pressure.  
This represents an offset shift of the characteristic curve. 

Trimming the upper sensor trim point 
The pressure at which the upper sensor trim is to be performed is applied at the transmitter. 
Via SIMATIC PDM or the HART Communicator, you instruct the transmitter to accept this 
pressure.  
A gradient correction is thereby applied to the characteristic curve. The lower sensor trim 
point is not affected by this. The upper trim point needs to be greater than the lower trim 
point. 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 636 of 747



 Operating functions through HART 
 7.17 Current sensor trim 

SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 115 

 
Figure 7-14 Sensor calibration 

 
A Output characteristic curve 
B Characteristic curve after lower sensor trim 
C Characteristic curve after upper sensor trim 

7.17 Current sensor trim 

Description 
The current that is output by the transmitter can be trimmed independently of the pressure 
measuring circuit. This function is designed for compensating inaccuracies in the processing 
chain following the transmitter.  

Example of an application 
The current is to be measured as a voltage drop from 1 to 5 V at a resistance of 250 Ohm +/- 
5%. To trim the tolerance of the resistance, set the current transmitter so that the voltage 
drop at 4 mA is exactly 1 V and at 20 mA is exactly 5 V. 
● Trim at 4 mA: 

Use the current transmitter trim menu option to instruct the transmitter to output 4 mA. 
Read the measured value from the ammeter and enter it, via SIMATIC PDM for example. 
The transmitter uses this value for offset correction of the current. 

● Trim at 20 mA: 
Use the current transmitter trim menu option to instruct the transmitter to output 20 mA. 
Read the measured value from the ammeter and enter it, via SIMATIC PDM for example. 
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The transmitter uses this value for gradient correction of the current. The value for 4 mA 
is not affected by this. 

 

  Note 
If a multimeter is used, it must always be sufficiently accurate. 

 
Figure 7-15 Current transmitter trim 

 
A Output characteristic curve  
B Characteristic curve after current transmitter trim 4 mA 
C Characteristic curve after current transmitter trim 20 mA 

7.18 Factory calibration 

Introduction 
You can use factory calibration to reset the transmitter to the factory state.  

Description 
You can use the menu-guided interface of SIMATIC PDM or HART Communicator to select 
the range of parameters to be reset: 
1. Current trim 
2. Sensor zero point calibration (position correction) 
3. Pressure corrections (zero point calibration and sensor trim) 
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4. All parameters relevant for the processing of measured values, such as zero point, limit 
point, electrical damping, display unit, current trim, zero point calibration (position 
correction), sensor trim, measuring speed, interrupt current limits, interrupt setting, 
overflow ranges of current. 

5. Variable mapper. This performs the following setting: 
PV= Pressure, SV= Sensor temp., TV= Electronics temp., QV= Non-linearized pressure 

 
PV Primary variable 
SV Secondary variable  
TV Tertiary variable 
QV Quarternary variable 

7.19 Static configuration data 

Description 
A further menu command in the corresponding operating program allows you to read and 
also write a series of sensor-specific material data. With the factory state, this data is pre-
allocated according to the particular device model. These values are not contained in the 
"Factory calibration" function; in other words, changes in the device are permanently saved.  
List of variable material parameters:  
● Flange type 
● Flange material 
● Remote seal type 
● Filling medium 
● O-ring material 
● Remote seal 
● Remote seal diaphragm material 
● Number of remote seals 
● Sensor filling medium 
● Sensor seal diaphragm material 
● Transmitter model 
● Housing material 
● Tube length 
● Process connection 
● Electrical connection 
● Material of pressure cap screws 
● Vent valve position 
For a series of these material data items, you can enter any designation of your choice under 
the option "Special". This applies to the following parameters: 
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● Process connection 
● Flange type 
● Pressure cap screws 
● O-ring material 
● Material of vent valve 
● Vent valve position 
● Remote seal type 
● Remote seal 
● Diaphragm material 
● Remote seal filling medium 
You can use up to 16 characters for each entry. 

7.20 Flow rate measurement (only differential pressure) 

Description 
For the "Differential pressure and flow rate" device version, you can select the characteristic 
curve of output current as follows without actuating the measuring mode selector: 
● linear "lin": proportional to differential pressure 
● square root extracting "sroff": proportional to flow rate, deactivated up to the application 

point 
● square root extracting "srlin": proportional to flow rate, linear up to the application point  
● square root extracting "srlin2": proportional to flow rate, two-step linear up to the 

application point  

Variable application point 
The output current for the "srlin" and "sroff" functions can be displayed linearly or set to zero 
below the application point of the square root extracting characteristic curve. 

Fixed application point 
The "srlin2" function has a permanently defined application point of 10%. The range up to 
this point contains two linear characteristic curve sections. The first section ranges from the 
zero point to 0.6% of the output value and 0.6% of the pressure value. The second section 
has a higher gradient and it goes up to the root application point at 10% of the output value 
and 1% of the pressure value. 

See also 
Flow rate measurement (only differential pressure) (Page 82) 
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7.21 Diagnostic functions 

7.21.1 Overview 

Description 
HART communication allows you to activate and evaluate a wide range of diagnostic 
functions from a central control room or onsite:  
● Calibration/service timer 
● Min/max indicator 
● Limit monitoring modules 
● Simulation of measured pressure and temperature values 
● Limit monitoring of all device variables 
The diagnostics strategy employed for the transmitter incorporates a diagnostic warning and 
a diagnostic interrupt for diagnostic functions for monitoring limit values, e.g. for monitoring 
current saturation. This warning and interrupt can be configured: 
● Diagnostic warning: The device transmits via HART communication the diagnostic event 

that has occurred. The current output value is unaffected. The message "Diagnostic 
Warning" alternates with the unit on the display. 

● Diagnostic interrupt: The device goes into the fault current state. The message 
"Diagnostic Warning" or "Diagnostic Alarm" appears on the display, along with the 
message ERROR. In addition, the diagnostic event is made available via HART 
communication.  

In the default settings, all warnings and alarms are switched off. You can choose to set either 
the diagnostic warning only or the diagnostic interrupt and warning. For HART 
communication, use the HART Communicator or PC software such as SIMATIC PDM. To 
see the steps required, refer to the attached table for operation of the HART Communicator 
or the help functions in the SIMATIC PDM software. 

7.21.2 Operating hours counter 

Description 
An operating hours counter can be read via HART communication for the electronics and 
another for the sensor. For HART communication, use the HART Communicator or PC 
software such as SIMATIC PDM. The counters are activated the first time the transmitter is 
put into operation. If the device is separated from its power supply, the counter readings are 
automatically stored in the non-volatile memories. That means that the current counter 
readings can be accessed at the next restart. The operating hours counters cannot be reset. 
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7.21.3 Calibration timer and service timer 

Description 
To guarantee regular calibration of the electronics and for servicing work on the sensor, you 
can fit a two-stage timer to each. After the first time period has elapsed, a calibration or 
service warning will be issued. After a second time period, which can be configured as a time 
differential, a diagnostic interrupt is reported and fault current is output.  
To perform calibration work, you need to acknowledge warnings and interrupts. You can 
then reset the timers and switch off the monitoring function. The calibration intervals for the 
electronics are calculated using the following formula: 

 
 

For operating/acknowledging the warnings and interrupts in SIMATIC PDM and via the 
HART Communicator, the following applies:  

As long as the warning/interrupt limit has not been reached, the following applies: 
● "Reset" resets the timer and starts again from count 0. Monitoring remains active. 
● "Acknowledge" has no effect; the timer continues running and monitoring remains active. 
● "Reset and deactivate" stops the timer, resets it, and deactivates monitoring. 

When the warning/interrupt limit has been reached, the following applies: 
● "Acknowledge" resets the warning/interrupt message, but allows the timer to keep 

running. In this state, a new interrupt or warning is not possible since the time limits have 
already been exceeded. 

● "Reset" resets the warning/interrupt message and the timer. It acknowledges the interrupt 
or warning at the same time. The timer immediately starts running again from zero and 
will report again when the warning/interrupt limit is next reached. The next calibration 
interval is therefore immediately active.  

● "Reset and deactivate W/I" resets the warning/interrupt message and the timer and 
deactivates it. 

7.21.4 Min/max indicator 

Description 
The measuring transmitter provides three min/max indicator pairs, which you can use to 
monitor the three measured variables Pressure, Sensor temperature, and Electronics 
temperature for negative and positive peak values. For each measured value, a resettable 
min/max indicator saves the maximum and minimum peak values in long-term storage in the 
two non-volatile memories. Consequently, the values are available even after the device is 
restarted. The min/max indicators are also updated during a simulation.  
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Figure 7-16 Basic representation of min/max indicators  

 
p Pressure t Time 

7.21.5 Limit modules 

Introduction 
The diagnostic functions of this device give you an option to monitor the measured values in 
programmable limits. If the limits are not adhered to, the device sends a warning through 
HART communication or notifies a higher-level instance about an analog fault current. 

Monitoring of current saturation 
You can monitor the current output in the saturation range using a simple limit module. This 
limit module is configured and activated via HART communication. For HART 
communication, use a HART communicator or PC software such as SIMATIC PDM.  
You need to set two time periods to configure the limit module: 
The first time period specifies how long the current output is allowed to be in saturation 
before an interrupt is triggered and the device outputs its set fault current. This first time 
period is the response time.  
The second time period specifies the duration of the interrupt. This second time period is the 
stop time.  
 Different outputs of the fault current corresponding to the set response and stop times are 
shown in the following example.  
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Configuring the direction of fault current 
The current value is proportional to pressure within the saturation limits. When the saturation 
limits are exceeded, the direction of fault current can however vary from the direction of 
saturation. The upper or the lower fault current is displayed depending on the parameter 
settings of the direction of fault current.  
You can configure the direction of fault current for a current saturation interrupt depending on 
your requirements. The following settings are possible under the current saturation menu: 

 
Active interrupt value The applicable settings are those under the current interrupt 

type menu command. 
Inverse interrupt value The applicable settings are the inverse settings under the 

current interrupt type menu command. 
Saturated interrupt value The fault current is output in the direction of current saturation. 
Inverse saturated 
interrupt value 

The fault current is output in the opposite direction to current 
saturation. 

 
The difference between different settings is evident in examples 3 and 4 in the following 
figure. Example 3 shows the direction of fault current with the "Saturated current value" 
setting. Example 4 shows the direction of fault current with the "Active upper interrupt value" 
setting. 

Example 
The configured saturation limits in the following figures are 3.8 mA and 20.5 mA. 
Example 1: the response time starts at t1. At t1, current reaches the configured saturation 
limit of 20.5 mA for the first time. At t2, the response time ends. The stop time begins and the 
interrupt is triggered. Time t3 is the configured end of the stop time. At t3, the interrupt is 
immediately revoked even if the current then drops below the saturation limit again. 
Example 2: the duration of the current saturation is shorter than the response time (t1, t2). In 
that case, the device does not go into "fault current" state. 
Example 3: the current drops below the lower saturation limit only for a short time. The fault 
current is not switched off until after the end of the stop time (t3). The direction of fault current 
corresponds to the "Saturated interrupt value" setting. The fault current is output in the 
direction of current saturation. 
Example 4: the current drops below the lower saturation limit only for a short time. The fault 
current is not switched off until after the end of the stop time (t3). The direction of fault current 
corresponds to the "Active upper interrupt value" setting. The upper fault current is outputted 
although the direction of current saturation is downward. 
 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 644 of 747



 Operating functions through HART 
 7.22 Simulation 

SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 123 

 
Figure 7-17 Four examples of saturation monitoring 

See also 
Fault current (Page 109) 

7.22 Simulation 

7.22.1 Overview of simulation 

Description 
With the "Simulation" diagnostic function, you can receive and process simulated 
measurement data onsite or in the control room without having process pressure or a 
temperature value. This allows you to run individual process sequences in the "cold" state 
and thus simulate process states. In addition, if you inject simulation values you can test the 
line routing from the control room to the individual transmitter.  
The value to be simulated can be provided as a fixed value or in the form of a ramp function. 
Simulation of pressure and temperature values is handled in the same way in terms of 
parameter settings and function, so the following will only deal with the general simulation 
procedures "Fixed value" and "Ramp function".  
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For reasons of safety, all simulation data are held only in the non-volatile user memory. This 
means that when the device is restarted any simulation which may be active will be shut 
down. You can simulate the pressure and both temperature values. It should be noted here 
that changing the temperatures by simulation will have no effect on the measured pressure 
value. 

 
Figure 7-18 Block diagram of simulation 

7.22.2 Simulation as fixed value 

Description 
Taking the physical unit into account you can set a fixed simulation value for all three 
possible simulation paths. You can simulate the pressure value and both temperature values 
simultaneously. While pressure simulation is activated, the transmitter will not react to 
changes in the process pressure. The output value for the current adjusts itself in 
accordance with the preset pressure value. Simulation of the temperature values has no 
effect on the current output. It can only be observed via HART communication.  

7.22.3 Simulation with a ramp function 

Description 
In addition to the adjustable fixed values for all three simulation paths, you can, as a second 
option, also configure one ramp function in each case. Adjustable lower and upper values 
together determine the limits between which the simulation values with a rising or falling 
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tendency can move. The step width can be calculated with the step number, which is also 
adjustable. You can specify the rate of rise of the ramp via the duration of the individual ramp 
steps.  

 
 

7.23 Limit monitor 

Description 
You can activate up to three limit monitors in order to monitor any of the device variables. 
The limit monitor monitors a value at an upper or lower limit value. If this limit is violated it 
sends a diagnostic warning or a diagnostic interrupt. Select the "Limit Monitor" menu 
command in SIMATIC PDM or in the HART communicator. You can program the following 
values for each of the three limit monitors:  

Table 7-4 Parameter of the limit monitor 

Monitoring variable You will be shown a list of the active device variables. This list is 
independent of the measuring mode selected. 

Limit monitoring: warning / interrupt Select whether a warning or a warning plus an interrupt should be 
triggered when a limit is violated. 

Limit monitoring: upper / lower Specify here whether a device variable monitors the upper limit, the 
lower limit, or both limits. 

Upper limit value Upper limit value in the unit of the device variable. 
Lower limit value Lower limit value in the unit of the device variable. 
Hysteresis Operating point for chatter suppression in the case of small pressure 

changes. 
Response time The time which must pass after the limit is violated before this violation 

is registered. 
Stop time The time for which a limit interrupt or warning will always be sustained 

even when the event which triggered it is no longer present. 
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Figure 7-19 Trip levels for the limit monitor 

You can count the limit violations for each limit monitor by activating an event counter that 
provides separate, cumulative totals of upper and lower limit violations. A diagnostic warning 
and / or a diagnostic interrupt can be issued once a certain number of violations is reached, 
a number which you can also program. You can program the following values for the event 
counter: 

Table 7-5 Parameters of the event counter 

Event counter: upper limit Select here whether a warning or a warning plus an interrupt should be 
triggered when the comparison value is exceeded. 

Event counter: lower limit Select here whether a warning or a warning plus an interrupt should be 
triggered when the comparison value is not met. 

Comparison value: upper limit Specify here the number of overflows at which a warning or a warning 
plus an interrupt should be triggered. 

Comparison value: upper limit Specify here the number of underflows at which a warning or a warning 
plus an interrupt should be triggered. 

Limit monitoring, warning/interrupt: upper limit Select whether a warning or a warning plus an interrupt should be 
triggered when the event counter upper limit is violated. 

Limit monitoring, warning/interrupt: lower limit Select whether a warning or a warning plus an interrupt should be 
triggered when the event counter lower limit is violated. 

Reset event counter upper limit Here you can reset the upper limit counter to zero. A new event is not 
possible until the counter has been reset. 

Reset event counter lower limit Here you can reset the lower limit counter to zero. A new event is not 
possible until the counter has been reset. 

Warning/interrupt acknowledgement Here you can acknowledge each warning or interrupt separately. 
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Figure 7-20 Limit monitor and event counter 

Messages from the limit monitor and from the event counter can be acknowledged 
separately. Resetting the event counter starts a new monitoring interval. 
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Functional safety 8
8.1 General safety instructions 

8.1.1 Safety-instrumented system 
This chapter describes the functional safety in general and not specific to a device. The 
devices in the examples are selected as representative examples. The device-specific 
information follows in the next chapter. 

Description 
The sensor, logic unit/control system and final controlling element combine to form a safety-
instrumented system, which executes a safety function.  

 
Figure 8-1 Example of a safety-instrumented system 

SF Failure signal 
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Functioning of the system as shown in the example 
The transmitter generates a process-specific analog signal. The downstream control system 
monitors this signal to ensure that it does not fall below or exceed a set limit value. In case of 
a fault, the control system generates a failure signal of < 3.6 mA or > 22 mA for the 
connected positioner, which switches the associated valve to the specified safety position. 

8.1.2 Safety Integrity Level (SIL) 
The international standard IEC 61508 defines four discrete Safety Integrity Levels (SIL) from 
SIL 1 to SIL 4. Each level corresponds to the probability range for the failure of a safety 
function. 

Description 
The following table shows the dependency of the SIL on the "average probability of 
dangerous failures of a safety function of the entire safety-instrumented system" (PFDAVG) 
The table deals with "Low demand mode", i.e. the safety function is required a maximum of 
once per year on average. 

Table 8-1 Safety Integrity Level 

SIL Interval 
4 10-5 ≤ PFDAVG < 10-4 
3 10-4 ≤ PFDAVG < 10-3 
2 10-3 ≤ PFDAVG < 10-2 
1 10-2 ≤ PFDAVG < 10-1 

The "average probability of dangerous failures of the entire safety-instrumented system" 
(PFDAVG) is normally split between the three sub-systems in the following figure. 
 

 
Figure 8-2 Example of PFD distribution 

The following table shows the achievable Safety Integrity Level (SIL) for the entire safety-
instrumented system for type B subsystems depending on the safe failure fraction (SFF) and 
the hardware fault tolerance (HFT). Type B subsystems include analog transmitters and 
shut-off valves without complex components, e.g. microprocessors (also see IEC 61508, 
Section 2). 

 
HFT SFF 
0 1 (0) 1) 2 (1) 1) 

< 60 % Not permitted SIL 1 SIL 2 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 652 of 747



 Functional safety 
 8.2 Device-specific safety instructions 

SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 131 

HFT 
60 to 90 % SIL 1 SIL 2 SIL 3 
90 to 99 % SIL 2 SIL 3 SIL 4 
> 99 % SIL 3 SIL 4 SIL 4 

1) As per IEC 61511-1, Section 11.4.4 
According to IEC 61511-1, Section 11.4.4, the hardware fault tolerance (HFT) can be 
reduced by one (values in brackets) for sensors and final controlling elements with complex 
components if the following conditions are applicable for the device: 
● The device is proven-in-use. 
● The user can configure only the process-related parameters, e.g. control range, signal 

direction in case of a fault, limiting values, etc. 
● The configuration level of the firmware is blocked against unauthorized operation. 
● The function requires SIL of less than 4. 
The device fulfills these conditions. 

See also 
Safety characteristics (Page 134) 

8.2 Device-specific safety instructions 

8.2.1 Safety function 

Safety function for pressure transmitters 
Measuring pressures is the safety function for SITRANS P. It is applicable for output current 
from 4 to 20 mA and ensures an accuracy of ± 2% of the measured value in this range. The 
safety function ensures that the diagnosis function responds within 4 seconds in the worst 
case scenario. 

 

WARNING  
The binding settings and conditions are listed in the "Settings" and "Safety characteristics" 
sections. 
These conditions must be met in order to fulfil the safety function. 

 
The calculated Mean Time Between Failures (MTBF) for the SITRANS P pressure 
transmitter is approximately 400 years.  
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See also 
Safety characteristics (Page 134) 

8.2.2 Requirements 

Requirements 
Functional safety has the following requirements: 
● Functional safety to SIL 2 under IEC 61508 or IEC 61511-1, from firmware version FW: 

from 11/02/03 
● Explosion protection for corresponding versions 
● Electromagnetic compatibility in compliance with EN 61326 

8.2.3 Settings 
The following settings must be adhered to after installing and commissioning as per the 
Operating Instructions:  

Operation/configuration 
While operating/configuring, ensure that the technical data of the pressure transmitter are 
adhered to in their respective version.  

Checking the safety function 
We recommend that: 
● You check the status for warnings and alarms. 
● You check the measurement value limits. 
● You simulate different current values. 
● You check the measuring accuracy that must be in the range of ± 2% for the safety 

function.  
– You check the zero point, e.g. in a pressure-less state, for gauge and differential 

pressure. 
– You check the zero point, e.g. with a defined pressure, for absolute pressure. 

Protection against configuration changes 
After parameterizing/commissioning: 
1. Set the lock mode in Mode 10 to write protection "L". 

Operation via keys and HART communication is blocked. 
2. Protect the keys from unintended change in the parameters, e.g. by lead-sealing. 
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8.2.4 Behavior in case of faults 

Repairs 
Defective devices should be sent in to the repair department with details of the fault and the 
cause. When ordering replacement devices, please specify the serial number of the original 
device. The serial number can be found on the rating plate. 
The address of the responsible SIEMENS repair center, contacts, spare parts lists, etc. can 
be found on the Internet.  

See also 
Services & Support (http://www.siemens.com/automation/services&support) 
Partner (http://www.automation.siemens.com/partner) 

8.2.5 Maintenance/Checking 

Interval 
We recommend that the functioning of the pressure transmitter be checked at regular 
intervals of one year.  

Checking the safety function 
We recommend that: 
● You check the status for warnings and alarms. 
● You check the measurement value limits. 
● You simulate different current values. 
● You check the measuring accuracy that must be in the range of ± 2% for the safety 

function. 
– You check the zero point, e.g. in a pressure-less state, for gauge and differential 

pressure. 
– You check the zero point, e.g. with a defined pressure, for absolute pressure. 

Checking safety 
You should regularly check the safety function of the entire safety circuit in line with IEC 
61508/61511. The testing intervals are determined during the calculation for each individual 
safety circuit in a system (PFDAVG). 

Electronics 
The safety function of the transmitter is ensured only with the electronics delivered by the 
factory. It cannot be replaced.  
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8.2.6 Safety characteristics 
The safety characteristics necessary for using the system are listed in the "SIL declaration of 
conformity". These values apply under the following conditions:  
● The SITRANS P pressure transmitter is only used in applications with a low demand rate 

for the safety function (low demand mode). 
● Communication with the HART protocol is used only for the following: 

– Device configuration 
– Reading diagnostic values 
– However, it is not used for operations critical to safety. In particular, the trace function 

must not be activated in safety related operation. 
● The safety-related parameters/settings have been entered by local operation or HART 

communication before commencing safety-instrumented operation. They are checked on 
the local display. 
(see "Settings" section) 

● The safety function test is concluded successfully. 
● The transmitter is blocked against unwanted and unauthorized changes/operation. 
● The current signal of 4 to 20 mA of the transmitter is evaluated by a safe system. 
● The calculation of fault rates is based on a Mean Time To Repair (MTTR) of eight hours.  

See also 
Settings (Page 132) 
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Commissioning 9
9.1 Safety notes for commissioning 
 

WARNING  
"explosion-proof" type of protection 
Devices with the "explosion-proof" type of protection may only be opened in the hazardous 
area only in a de-energized state. 

 
WARNING  

Hazardous areas 
If the transmitters are to be used as category 1/2 operational resources, please observe the 
type examination certificates or the test certifications applicable in your country. 

 
WARNING  

Incorrect or improper use of the shut-off modules can lead to serious physical injuries or 
considerable damage to property. 

 
WARNING  

Using toxic substances 
The transmitter should not be depressurized if toxic substances are being used. 

 
WARNING  

Intrinsically safe circuits 
With intrinsically-safe circuits, use only certified ammeters appropriate for the transmitter. 
"Intrinsically safe" 
If a non-conforming supply unit is used, the "fail-safe" type of protection will no longer be 
effective and the approval certification will be invalid. 
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WARNING  
Laying of cables 
Connect the devices that are operated in hazardous areas as per the stipulations applicable 
in your country, e.g. for Ex "d" and "nA", permanent cables must be laid. 

 
WARNING  

Devices with the common approval "Intrinsically safe" and "Flameproof" 
The following is applicable for devices with the common approval "Intrinsically safe" and 
"Flameproof" (EEx ia and EEx d):  
The type of protection that is not suitable must be permanently defaced on the type plate 
before commissioning. 

 
NOTICE  
Before commissioning, check the basic parameters.  
Due to changes in the operating functions, the display and the measurement output could 
be set such that the actual process pressure is not reproduced. 

 

9.2 Notes on commissioning 
 

 Note 
In order to obtain stable measured values, the transmitter must be allowed to warm up for at 
least 5 minutes after the power supply is switched on. 
The order data must match with the values given on the type plate. The transmitter is in 
operation as soon as the power supply is switched on.  
The following cases of commissioning can be taken as the typical examples. Changing the 
arrangements specified here may be practical depending on the system configuration. 

 

9.3 Introduction to commissioning 
Following commissioning, the transmitter is immediately ready for use.  
To obtain stable measured values, the transmitter needs to be allowed to warm up for five 
minutes or so after the power supply is switched on. 
The measuring span which can be set corresponds to the information on the nameplate. 
Even in the case of a customer-specific setting configured in the factory, the zero point and 
the limit point will appear on the nameplate. 
If need be, you can change the parameters by simple user operations on the device even 
during commissioning. 
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9.4 Gauge pressure, absolute pressure from the differential pressure 
series and absolute pressure from the gauge pressure series 

9.4.1 Commissioning for gases 

Overview 
Usual arrangement Special arrangement 

 
 

 
Measuring gases above the pressure 
tapping point 

Measuring gases below the pressure 
tapping point 

 
① Pressure transmitter 
② Shut-off module 
③ Shut-off valve to process 
④ Shut-off valve for test connection or for bleed screw 
⑤ Pressure line 
⑥ Shut-off valve 
⑦ Shut-off valve (optional) 
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⑧ Condensation vessel (optional) 
⑨ Drain valve 

Condition 
All valves are closed. 

Procedure 
To commission the transmitter for gases, proceed as follows: 
1. Open the shut-off valve for the test connection ③. 
2. Via the test connection of the shut-off module ②, apply the pressure corresponding to the 

start of scale value to the pressure transmitter ①. 
3. Check the start of scale value. 
4. If the start of scale value differs from the value desired, correct it. 
5. Close the shut-off valve for the test connection ④.. 
6. Open the shut-off valve ⑥ at the pressure tapping point. 
7. Open the shut-off valve for the process ③. 

9.4.2 Commissioning with steam or liquid 

Overview 

 
Figure 9-1 Measuring steam 
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① Pressure transmitter 
② Shut-off module 
③ Shut-off valve to process 
④ Shut-off valve for test connection or for bleed screw 
⑤ Pressure line 
⑥ Shut-off valve 
⑦ Drain valve 
⑧ Compensation vessel (steam only) 

Condition 
All valves are closed. 

Procedure 
To commission the transmitter for steam or liquid, proceed as follows: 
1. Open the shut-off valve for the test connection ④.  
2. Via the test connection of the shut-off module ②, apply the pressure corresponding to the 

start of scale value to the pressure transmitter ①. 
3. Check the start of scale value. 
4. If the start of scale value differs from the value desired, correct it. 
5. Close the shut-off valve for the test connection ④. 
6. Open the shut-off valve ⑥ at the pressure tapping point. 
7. Open the shut-off valve for the process ③. 

9.5 Differential pressure and flow rate 

9.5.1 Safety notes for commissioning with differential pressure and flow rate 
 

WARNING  
Ensure that the locking screw and/or the vent valve are connected and adequately fixed. 
Ensure that the valves are operated correctly and properly. 
If the lock screws are missing or are not sufficiently tight, and/or if the valves are operated 
incorrectly or improperly, it could lead to serious physical injuries or considerable damage 
to property. 
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WARNING  
Hot mediums 
In the case of hot mediums, the individual operational steps should be carried out one after 
the other. Otherwise, it could lead to excessive heating, thus causing damage to the valves 
and the transmitter. 

 

9.5.2 Commissioning in gaseous environments 

Overview 
 

Usual arrangement Special arrangement 

 

 
Transmitter above the differential 
pressure transducer 

Transmitter below the  
differential pressure transducer 
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① Pressure transmitter 
② Stabilizing valve 
③,④ Differential pressure valves 
⑤ Differential pressure lines 
⑥ Shut-off valves 
⑦ Blowout valves 
⑧ Condensation vessels (optional) 
⑨ Differential pressure transducer 

Condition 
All shut-off valves are closed.  

Procedure 
To commission the transmitter for gases, proceed as follows: 
1. Open both the shut-off valves ⑥ at the pressure tapping point. 
2. Open the stabilizing valve ②.  
3. Open the differential pressure valve (③ or ④). 
4. Check and if required correct the zero point when the start of scale value is 0 mbar 

(4 mA). 
5. Close the stabilizing valve ②.  
6. Open the other differential pressure valve (③ or ④). 
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9.5.3 Commissioning for liquids 

Overview 
 

Usual arrangement Special arrangement 

 
 

 
 

Transmitter below the differential 
pressure transducer  

Transmitter above the  
differential pressure transducer 

 
 

① Pressure transmitter 
② Stabilizing valve 
③,④ Differential pressure valves 
⑤ Differential pressure lines 
⑥ Shut-off valves 
⑦ Blowout valves 
⑧ Gas collector vessels (optional) 
⑨ Differential pressure transducer  
⑩ Vent valves 
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Condition 
All valves are closed. 

Procedure 
 

WARNING  
The transmitter should not be depressurized if toxic substances are being used. 

 
To commission the transmitter with liquids, proceed as follows: 
1. Open both the shut-off valves ⑥ at the pressure tapping point.  
2. Open the stabilizing valve ②.  
3. In the case of Transmitter below the differential pressure transducer Open both the 

blowout valves one after the other ⑦ until the air-free liquid emerges. 
In the case of a transmitter above the differential pressure transducer, open both the vent 
valves one after the other ⑩ until the liquid emerges. 

4. Close both the blowout valves ⑦ or vent valves ⑩. 
5. Open the differential pressure valve ③ and the vent valve at the plus chamber of the 

transmitter ① until the liquid emerges.  
6. Close the vent valve. 
7. Open the vent valve at the minus chamber of the transmitter ① until the liquid emerges. 
8. Close the differential pressure valve ③. 
9. Open the differential pressure valve ④ until the liquid emerges and then close it. 
10. Close the vent valve at the minus chamber of the transmitter ①. 
11. Open the differential pressure valve ③ by rotating it in half a turn. 
12. Check and if required correct the zero point in case of start of scale value 0 bar (4 mA). 
13. Close the stabilizing valve ②. 
14. Open the differential pressure valves (③ and ④) completely. 
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9.5.4 Commissioning with vapor 

Overview 

 
Figure 9-2 Measuring steam 

 
① Pressure transmitter 
② Stabilizing valve 
③,④ Differential pressure valves 
⑤ Differential pressure lines 
⑥ Shut-off valves 
⑦ Blowout valves 
⑧ Condensate pots 
⑨ Differential pressure transducer 
⑩ Insulation 
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Condition 
All valves are closed. 

Procedure 
 

CAUTION  
The measuring result is error-free only if the differential pressure lines ⑤ have equally high 
condensate columns with the same temperature. The zero calibration must be repeated if 
required if these conditions are fulfilled. If the shut-off valves ⑥ and the differential pressure 
valves ③ are open at the same time and the stabilizing valve ② is opened, there is a 
possibility of the transmitter ① being damaged due to the streaming vapor. 

 
To commission the transmitter for vapor, proceed as follows: 
1. Open both the shut-off valves ⑥ at the pressure tapping point.  
2. Open the stabilizing valve ②.  
3. Wait till the vapor in the differential pressure lines ⑤ and in the condensate pots ⑧ 

condenses. 
4. Open the differential pressure valve ③ and the vent valve at the plus chamber of the 

transmitter ① till the air-free condensate. 
5. Close the vent valve.  
6. Open the vent valve at the minus chamber of the transmitter ① till the air-free condensate 

goes out. 
7. Close the differential pressure valve ③. 
8. Open the differential pressure valve ④ till the air-free condensate goes out and then 

close it. 
9. Close the vent valve at the minus chamber ①. 
10. Open the differential pressure valve ③ by rotating it in half a turn. 
11. Check and if required correct the zero point in case of start of scale value 0 bar (4 mA). 
12. Close the stabilizing valve ②. 
13. Open the differential pressure valve ③ and ④ completely. 
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Service and maintenance 10
10.1 Notes for servicing 
 

 Note 
Depending on the use of the device and certain empirical values, determine a maintenance 
interval for the tests to be carried out repeatedly. 
The maintenance interval is influenced by the corrosion resistance depending on the site of 
use. 

 
 Note 

Checking the gaskets 
Check the gaskets of the pressure transmitter at regular intervals. Grease or replace the 
gaskets if required. 

 

10.2 Display in case of a fault 
Check the start of scale value of the device from time to time. 
Differentiate between the following in case of a fault: 
● The internal self test has detected a fault, e.g. sensor break, hardware fault/Firmware 

fault. 
Displays: 
– Digital display: "ERROR" display and ticker with an error text 
– Analog output: Factory setting: Failure current 3.6 or 22.8 mA 
Or depending on the parameterization 
– HART: detailed error breakdown for display in the HART communicator or SIMATIC 

PDM 
● Grave hardware faults, the processor is not functioning. 

Displays: 
– Digital display: no defined display 
– Analog output: failure current < 3.6 mA 

In case of defect, you can replace the electronic unit by following the warning notes and the 
provided instruction manual.  

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 669 of 747



Service and maintenance  
10.3 Modular structure 

 SITRANS P, DS III series with HART communication 
148 Operating Instructions, 12/2007, A5E00047092-06 

See also 
Modular structure (Page 148) 
Error display (Page 59) 

10.3 Modular structure 

Safety note 
 

NOTICE  
The structure of this device is modular. You can thus replace different parts with original 
spare parts. When replacing components, always adhere to the notes provided with the 
components to be replaced. 
This is especially applicable for devices that are used in hazardous areas. 

 

Related 
Both the individual components "Measuring cell" and "Electronics" always have a non-
volatile memory (EEPROM). Every EEPROM has a data structure that is permanently 
allocated to the measuring cel, or the electronics. Measuring cell data (e.g.: measuring 
range, measuring cell material, oil filling) are stored in the EEPROM of the measuring cell. 
Data of the electronics (e.g.: downscaling, electrical additional damping) is located in the 
EEPROM of the electronics. It is thus ensured that the data that is relevant for the remaining 
components is retained when replacing the electronic unit. 
Before starting the replacement work, you have the following setting options via HART: 
● After replacement, the common measuring range settings from the measuring cell or from 

the electronic unit are adopted. 
● A standard parameterization is carried out. 
The measuring accuracy in the specified measuring limits with a 1:1 downscaling can be 
reduced by the temperature error in unfavorable cases. 
In the course of further technical development, it is possible to implement advanced 
functions in the measuring cell or the electronic unit. This is indicated by modified Firmware 
statuses (FW). The Firmware status does not have an effect on the replaceability. The scope 
of functions however is limited to the functioning of the older components. 
If a combination of certain Firmware statuses of measuring cell and electronic unit is not 
possible due to technical reasons, the device identifies this status and goes into the "Fault 
current" status. This information is provided via the HART interface.  
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10.4 Notes for servicing of the remote seal 
The remote seal measuring system usually does not need servicing.  
If the mediums are contaminated, viscous or crystallized, it could be necessary to clean the 
diaphragm from time to time. Use only a soft brush and a suitable solvent to remove the 
deposits from the diaphragm. Do not use corrosive cleaning agents. Prevent the diaphragm 
from getting damaged due to sharp-edged tools.  
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Technical data 11
11.1 Overview of technical data 

Introduction 
The following overview of technical data provides you with a quick and easy access to 
relevant data and characteristic numbers. 
Remember that the tables partially contain the data of the three communication types HART, 
PROFIBUS and FoundationFieldbus. This data deviates in many cases. Therefore, adhere 
to the communication type used by you when using the technical data. 

Contents of the chapter 
● Input point (Page 152)  
● Output (Page 157)  
● Measuring accuracy (Page 158)  
● Operating conditions (Page 164)  
● Construction (Page 167)  
● Display, keyboard and auxiliary power (Page 171)  
● Certificates and approvals (Page 172)  
● HART communication (Page 173)  
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11.2 Input point 
 
DS III input with PMC connection 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Gauge pressure 

Measuring 
range 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test 
pressure 

Measuring 
span 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test pressure 

0.01 … 1 bar g 
(0.15 … 
14.5 psi g) 1) 

4 bar g 
(58 psi g) 

6 bar g 
(87 psi g) 

1 bar g 
(14.5 psi g) 1) 

4 bar g 
(58 psi g)  

6 bar g 
(87 psi g) 

0.04 … 4 bar g 
(0.58 … 
58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

4 bar g 
(58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

Measuring span 
(continuously adjustable) 
or measuring range, max 
permissible operating 
pressure and max. 
permissible test pressure 

0.16 … 
16 bar g (2.3 
… 232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 

16 bar g 
(232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 2) 
100 mbar a (1.45 psi a) 

• Measuring cell with 
inert liquid 2) 

100 mbar a (1.45 psi a) 

• Measuring cell with 
neobee 2) 

30 mbar a (0.44 psi a) 

Upper measuring limit 100 % of the max. measuring range 100% of maximum measuring span 
1) 1 bar g (14.5 psi g) only in PMC-Style Standard, not in Minibolt 
2) For PMC-Style Minibolt, the measuring span should not be less than 500 mbar 

 
 
Gauge pressure input 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Gauge pressure 

Measuring 
range 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test 
pressure 

Measuring 
span 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test pressure 

0.01 … 1 bar g 
(0.15 … 
14.5 psi g) 

4 bar g 
(58 psi g) 

6 bar g 
(87 psi g) 

1 bar g 
(14.5 psi g) 

4 bar g 
(58 psi g)  

6 bar g 
(87 psi g) 

0.04 … 4 bar g 
(0.58 … 
58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

4 bar g 
(58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

Measuring span 
(continuously adjustable) 
or measuring range, max 
permissible operating 
pressure (as per 
97/23/EC pressure device 
guideline) and max. 
permissible test pressure 
(as per DIN 16086) (for 
oxygen measurement 
max. 160 bar) 

0.16 … 
16 bar g (2.3 
… 232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 

16 bar g 
(232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 
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Gauge pressure input 
 HART PROFIBUS PA or Foundation Fieldbus 

0.63 … 63 bar 
g (9.1 … 
914 psi g) 

67 bar g 
(972 psi g) 

100 bar g 
(1450 psi g) 

63 bar g 
(914 psi g) 

67 bar g 
(972 psi g) 

100 bar g 
(1450 psi g) 

1.6 … 
160 bar g (23 
… 2321 psi g) 

167 bar g 
(2422 psi g) 

250 bar g 
(3626 psi g) 

160 bar g 
(2321 psi g) 

167 bar g 
(2422 psi g) 

250 bar g 
(3626 psi g) 

4 … 400 bar g 
(58 … 
5802 psi g) 

400 bar g 
(5802 psi g) 

600 bar g 
(8702 psi g) 

400 bar g 
(5802 psi g) 

400 bar g 
(5802 psi g) 

600 bar g 
(8702 psi g) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
30 mbar a (0.44 psi a) 

• Measuring cell with 
inert liquid 

30 mbar a (0.44 psi a) 

Upper measuring limit 100 % of the max. measuring range (for 
oxygen measurement max. 160 bar g 
(2321 psi g)) 

100 % of the max. measuring span (for oxygen 
measurement max. 160 bar g (2321 psi g)) 

Start of scale value between the measuring limits (continuously adjustable) 

 
 
gauge pressure input, with flush mounted diaphragm 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Gauge pressure 

Measuring 
range 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test 
pressure 

Measuring 
span 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test pressure 

8 … 
250 mbar g 
(0.12 … 
3.6 psi g) 

4 bar g 
(58 psi g) 

6 bar g 
(87 psi g) 

250 mbar g 
(3.6 psi g) 

4 bar g 
(58 psi g)  

6 bar g 
(87 psi g) 

0.01 … 1 bar g 
(0.15 … 
14.5 psi g) 

4 bar g 
(58 psi g) 

6 bar g 
(87 psi g) 

1 bar g 
(14.5 psi g) 

4 bar g 
(58 psi g)  

6 bar g 
(87 psi g) 

0.04 … 4 bar g 
(0.58 … 
58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

4 bar g 
(58 psi g) 

7 bar g 
(102 psi g) 

10 bar g 
(145 psi g) 

0.16 … 
16 bar g (2.3 
… 232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 

16 bar g 
(232 psi g) 

21 bar g 
(305 psi g) 

32 bar g 
(464 psi g) 

Measuring span 
(continuously adjustable) 
or measuring range, max 
permissible operating 
pressure and max. 
permissible test pressure 

0.6 … 63 bar g 
(9.1 … 
914 psi g) 

67 bar g 
(972 psi g) 

100 bar g 
(1450 psi g) 

63 bar g 
(914 psi g) 

67 bar g 
(972 psi g) 

100 bar g 
(1450 psi g) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
100 mbar a (1.45 psi a) 
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gauge pressure input, with flush mounted diaphragm 
 HART PROFIBUS PA or Foundation Fieldbus 
• Measuring cell with 

inert liquid 
100 mbar a (1.45 psi a) 

• Measuring cell with 
neobee 

30 mbar a (0.44 psi a) 

Upper measuring limit 100 % of the max. measuring range 100% of maximum measuring span 

 
 
Absolute pressure input (from the gauge pressure series) 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Absolute pressure 

Measuring 
range 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test 
pressure 

Measuring 
span 

Maximum 
permissible 
operating 
pressure 

Maximum 
permissible 
test pressure 

8.3 … 
250 mbar a 
(0.12 … 
3.6 psi a) 

1.5 bar a 
(21.8 psi a) 

6 bar a 
(87 psi a) 

250 mbar a 
(3.6 psi a) 

1.5 bar a 
(21.8 psi a) 

6 bar a 
(87 psi a) 

43 … 
1300 mbar a 
(0.62 … 
18.9 psi a) 

2.6 bar a 
(37.7 psi a) 

10 bar a 
(145 psi a) 

1.3 bar a 
(18.9 psi a) 

2.6 bar a 
(37.7 psi a) 

10 bar a 
(145 psi a) 

160 … 
5000 bar a 
(2.32 … 
72.5 psi a) 

10 bar a 
(145 psi a) 

30 bar a 
(435 psi a) 

5 bar a 
(72.5 psi a) 

10 bar a 
(145 psi a) 

30 bar a 
(435 psi a) 

Measuring span 
(continuously adjustable) 
or measuring range, max 
permissible operating 
pressure (as per 
97/23/EC pressure device 
guideline) and max. 
permissible test pressure 
(as per DIN 16086) 

1 … 30 bar a 
(14.5 … 
435 psi a) 

45 bar a 
(653 psi a) 

100 bar a 
(1450 psi a) 

3 bar a 
(435 psi a) 

45 bar a 
(653 psi a) 

100 bar a 
(1450 psi a) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
0 mbar a (0 psi a) 

• Measuring cell with 
inert liquid 

0 mbar a (0 psi a) 

 for process 
temperature -20°C < 
ϑ ≤ 60°C (-4°F < ϑ 
≤ +140°F) 

30 mbar a (0.44 psi a) 

 for process 
temperature 60°C < 
ϑ ≤ 100°C (max. 
85°C for measuring 
cell 30 bar) (140°F < 
ϑ ≤ 212°F (max. 
185°F for measuring 
cell 435 psi)) 

30 mbar a + 20 mbar a • (ϑ - 60°C)/°C 
(0.44 psi a + 0.29 mbar a • (ϑ - 108°F)/°F) 
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Absolute pressure input (from the gauge pressure series) 
 HART PROFIBUS PA or Foundation Fieldbus 
Upper measuring limit 100 % of the max. measuring range (for 

oxygen measurement max. 160 bar g 
(2321 psi g)) 

100 % of the max. measuring span (for oxygen 
measurement max. 160 bar g (2321 psi g)) 

Start of scale value between the measuring limits (continuously adjustable) 

 
 
Absolute pressure input (from the differential pressure series) 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Absolute pressure 

Measuring range Overload limits Measuring span Overload limits 
8.3 … 250 mbar a 
(0.12 … 3.6 psi a) 

32 bar a (464 psi a) 250 mbar a 
(3.6 psi a) 

32 bar a (464 psi a) 

43 … 1300 mbar a 
(0.62 … 18.9 psi a) 

32 bar a (464 psi a) 1300 mbar a 
(18.9 psi a) 

32 bar a (464 psi a) 

160 … 5000 bar a 
(2.32 … 72.5 psi a) 

32 bar a (464 psi a) 5 bar a (72.5 psi a) 32 bar a (464 psi a) 

1 … 30 bar a 
(14.5 … 435 psi a) 

160 bar a (2320 psi a) 30 bar a (435 psi a) 160 bar a (2320 psi a) 

Measuring span 
(continuously adjustable) 
or measuring range and 
max permissible 
operating pressure (as 
per 97/23/EC pressure 
device guideline) 

5.3 … 100 bar a 
(76.9 … 1450 psi a) 

160 bar a (2320 psi a) 
(for connection thread 
M10 and 7/16-20 UNF 
in the pressure caps) 

100 bar a 
(1450 psi a) 

160 bar a (2320 psi a) 
(for connection thread 
M10 and 7/16-20 UNF in 
the pressure caps) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
0 mbar a (0 psi a) 

• Measuring cell with 
inert liquid 

 

 for process 
temperature -20°C < 
ϑ ≤ 60°C (-4°F < ϑ 
≤ +140°F) 

30 mbar a (0.44 psi a) 

 for process 
temperature 60°C < 
ϑ ≤ 100°C (max. 
85°C for measuring 
cell 30 bar) (140°F < 
ϑ ≤ 212°F (max. 
185°F for measuring 
cell 435 psi)) 

30 mbar a + 20 mbar a • (ϑ - 60°C)/°C 
(0.44 psi a + 0.29 mbar a • (ϑ - 108°F)/°F) 

Upper measuring limit 100 % of the max. measuring range (for 
oxygen measurement max. 160 bar g 
(2321 psi g)) 

100 % of the max. measuring span (for oxygen 
measurement max. 160 bar g (2321 psi g)) 

Start of scale value between the measuring limits (continuously adjustable) 
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Differential pressure and flow rate input 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Differential pressure and flow rate 

Measuring range Maximum 
permissible 
operating pressure 

Measuring span Maximum permissible 
operating pressure 

1 … 20 mbar (0.4015 
… 8.031 inH2O) 

32 bar (464 psi) 20 mbar  
(8.031 inH2O) 

32 bar a (464 psi) 

1 … 60 mbar (0.4015 
… 24.09 inH2O) 

60 mbar 
(24.09 inH2O) 

2.5 … 250 mbar 
(1.004 … 100.4 inH2O)

250 mbar  
(100.4 inH2O) 

6 … 600 mbar 
(2.409 … 240.9 inH2O)

600 mbar  
(240.9 inH2O) 

16 … 1600 mbar 
(6.424 … 642.4 inH2O)

1600 mbar  
(642.4 inH2O) 

50 … 5000 mbar 
(20.08 … 2008 inH2O) 

5 bar  
(2008 inH2O) 

0.3 … 30 bar (4.35 … 
435 psi) 

160 bar (2320 psi) 

30 bar  
(435 psi) 

160 bar (2320 psi) 

2.5 … 250 mbar 
(1.004 … 100.4 inH2O)

250 mbar  
(100.4 inH2O) 

6 … 600 mbar 
(2.409 … 240.9 inH2O)

600 mbar  
(240.9 inH2O) 

16 … 1600 mbar 
(6.424 … 642.4 inH2O)

1600 mbar  
(642.4 inH2O) 

50 … 5000 mbar 
(20.08 … 2008 inH2O) 

5 bar  
(2008 inH2O) 

Measuring span 
(continuously adjustable) 
or measuring range and 
max permissible 
operating pressure (as 
per 97/23/EC pressure 
device guideline) 

0.3 … 30 bar (4.35 … 
435 psi) 

420 bar (6091 psi) 

30 bar  
(435 psi) 

420 bar (6091 psi) 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
-100% of the max. measuring range (-33% for measuring cell (435 psi)) or 30 mbar a 
(0.44 psi a) 

• Measuring cell with 
inert liquid 

 

 for process 
temperature -20°C < 
ϑ ≤ 60°C (-4°F < ϑ 
≤ +140°F) 

-100% of the max. measuring range (-33% for measuring cell (435 psi)) or 30 mbar a 
(0.44 psi a) 

 for process 
temperature 60°C < 
ϑ ≤ 100°C (max. 
85°C for measuring 
cell 30 bar) (140°F < 
ϑ ≤ 212°F (max. 
185°F for measuring 
cell 435 psi)) 

• -100% of the max. measuring range (-33% for measuring cell (435 psi)) 
• 30 mbar a + 20 mbar a • (ϑ - 60°C)/°C 

(0.44 psi a + 0.29 mbar a • (ϑ - 108°F)/°F) 
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Differential pressure and flow rate input 
 HART PROFIBUS PA or Foundation Fieldbus 
Upper measuring limit 100 % of the max. measuring range (for 

oxygen measurement max. 160 bar g 
(2321 psi g)) 

100 % of the max. measuring span (for oxygen 
measurement max. 160 bar g (2321 psi g)) 

Start of scale value between the measuring limits (continuously adjustable) 

 
 
Level input 
 HART PROFIBUS PA or Foundation Fieldbus 
Measured variable Level 

Measuring range Maximum permissible 
operating pressure 

Measuring span Maximum permissible 
operating pressure 

25 … 250 mbar  
(0.36 … 3.63 psi) 

250 mbar  
(3.63 psi) 

25 … 600 mbar 
(0.36 … 8.7 %) 

600 mbar (8.7 %) 

53 … 1600 mbar 
(0.77 … 23.2 psi) 

1600 mbar 
(23.2 psi) 

Measuring span 
(continuously adjustable) 
or measuring range and 
max permissible 
operating pressure (as 
per 97/23/EC pressure 
device guideline) 

160 … 5000 mbar 
(2.32 … 72.5 psi) 

see the mounting 
flange 

5 bar  
(72.5 psi) 

see the mounting flange 

Lower measuring limit   
• Measuring cell with 

silicon oil filling 
-100% of the max. measuring range or 30 mbar a (0.44 psi a) depending on the mounting 
flange 

• Measuring cell with 
inert liquid 

-100% of the max. measuring range or 30 mbar a (0.44 psi a) depending on the mounting 
flange 

Upper measuring limit 100 % of the max. measuring range  100% of maximum measuring span  
Start of scale value between the measuring limits continuously adjustable 

11.3 Output 
 
Output 
 HART PROFIBUS PA or Foundation Fieldbus 
Output signal 4 … 20 mA Digital PROFIBUS-PA or 

Foundation Fieldbus signal 
• Lower limit (continuously 

adjustable) 
3.55 mA, set to 3.84 mA in the factory – 

• Upper limit (continuously 
adjustable) 

23 mA, set to 20.5 mA or optionally 
22.0 mA in the factory 

– 

• Ripple (without HART 
communication) 

ISS ≤ 0.5 % of the max. output current – 

 settable time constants (T63) 0 … 100 s, in steps of 0.1 s 
set to 0.1 s in the factory 

0 … 100 s, in steps of 0.1 s 
set to 0.1 s in the factory 
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Output 
 HART PROFIBUS PA or Foundation Fieldbus 
• Current transmitter 3.55 … 23 mA – 
• Failure signal 3.55 … 23 mA – 
Load Resistor R [Ω] – 

 
 

– • Without HART communication 

UH Power supply in V  
• With HART communication  – 
 HART communicator R =230 … 500 Ω – 
 SIMATIC PDM R =230 … 1100 Ω – 
Characteristic curve • Linearly increasing or linearly decreasing 

• Linear increase or decrease or square root extracting increasing (only for 
DS III differential pressure and flow rate) 

Bus physics – IEC 61158-2 
Polarity-independent – Yes 

11.4 Measuring accuracy 
 
Measuring accuracy (as per EN 60770-1) DS III with PMC connection 
 HART PROFIBUS PA or Foundation Fieldbus 
Reference conditions • Rising characteristic curve 

• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

 • Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.075 % 
• r ≤ 10 ≤ (0.0029 • r + 0.071) % – 
• 10 < r ≤ 30 ≤ (0.0045 • r + 0.071) % – 
• 30 < r ≤ 100 *) ≤ (0.005 • r + 0.05) % – 
Repeatability Included in the measuring deviation 
Hysteresis Included in the measuring deviation 
Settling time T63  without electrical 
damping 

approx. 0.2 s 
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Measuring accuracy (as per EN 60770-1) DS III with PMC connection 
 HART PROFIBUS PA or Foundation Fieldbus 
Long-term drift at ±30°C (±54°F) In 5 years  

≤ (0.25 • r) % 
In 5 years 
≤ 0.25 % 

Effect of the ambient temperature 
(double values for measuring cell 
20 mbar g (0.29 psi g))  

As percentage 

• at -10 … +60°C (14 … 140°F) ≤ (0.1 • r + 0.1) % ≤ 0.3 % 
• at -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 

≤ (0.1 • r + 0.15) % per 10 K ≤ 0.25 % per 10 K 

Process temperature influence In pressure per temperature change 
• Temperature difference between 

process temperature and ambient 
temperature 

3 mbar per 10 K (0.04 psi per 10 K) 

Influence of mounting position In pressure per change in angle 
≤ 0.1 mbar g (0.00145 psi g) per 10° inclination 
correction via zero offset 

Power supply influence In percent per change in voltage  
0.005 % per 1 V 

– 

Measuring value resolution – 3 • 10-5 from the nominal measuring 
span 

*) not for 4 bar PMC Minibolt 
 
Measuring accuracy (as per EN 60770-1) gauge pressure 
 HART PROFIBUS PA or Foundation Fieldbus 

• Rising characteristic curve 
• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

Reference conditions 

• Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.075 % 
• r ≤ 10 ≤ (0.0029 • r + 0.071) % – 
• 10 < r ≤ 30 ≤ (0.0045 • r + 0.071) % – 
• 30 < r ≤ 100 ≤ (0.005 • r + 0.05) % – 
Repeatability Included in the measuring deviation 
Hysteresis Included in the measuring deviation 
Settling time T63  without electrical 
damping 

approx. 0.2 s 

Long-term drift at ±30°C (±54°F) In 5 years  
≤ (0.25 • r) % 

In 5 years 
≤ 0.25 % 
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Measuring accuracy (as per EN 60770-1) gauge pressure 
 HART PROFIBUS PA or Foundation Fieldbus 
Effect of the ambient temperature 
(double values for measuring cell 
20 mbar g (0.29 psi g))  

As percentage 

• at -10 … +60°C (14 … 140°F) ≤ (0.1 • r + 0.1) % ≤ 0.3 % 
• at -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 

≤ (0.1 • r + 0.15) % per 10 K ≤ 0.25 % per 10 K 

Influence of mounting position ≤ 0.05 mbar g (0.000725 psi g) per 10° inclination 
correction via zero offset 

Power supply influence In percent per change in voltage  
0.005 % per 1 V 

– 

Measuring value resolution – 3 • 10-5 from the nominal measuring 
span 

 
Gauge pressure measuring accuracy, with flush mounted diaphragm 
 HART PROFIBUS PA or Foundation Fieldbus 
Reference conditions • Rising characteristic curve 

• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

 • Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.075 % 
• r ≤ 10 ≤ (0.0029 • r + 0.071) % – 
• 10 < r ≤ 30 ≤ (0.0045 • r + 0.071) % – 
• 30 < r ≤ 100 ≤ (0.005 • r + 0.05) % – 
Settling time T63  without electrical 
damping 

approx. 0.2 s 

Long-term drift at ±30°C (±54°F) In 5 years  
≤ (0.25 • r) % 

In 5 years 
≤ 0.25 % 

Effect of the ambient temperature 
(double values for measuring cell 
20 mbar g (0.29 psi g))  

As percentage 

• at -10 … +60°C (14 … 140°F) ≤ (0.1 • r + 0.2) % ≤ 0.3 % 
• at -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 

≤ (0.1 • r + 0.15) % per 10 K ≤ 0.25 % per 10 K 

Process temperature influence In pressure per temperature change 
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Gauge pressure measuring accuracy, with flush mounted diaphragm 
 HART PROFIBUS PA or Foundation Fieldbus 
• Temperature difference between 

process temperature and ambient 
temperature 

3 mbar per 10 K (0.04 psi per 10 K) 

Influence of mounting position In pressure per change in angle 
0.4 mbar (0.006 psi) per 10° inclination 
Correction via zero offset 

Power supply influence In percent per change in voltage  
0.005 % per 1 V 

– 

Measuring value resolution – 3 • 10-5 from the nominal measuring 
span 

 
Absolute pressure measuring accuracy (from gauge and differential pressure series) 
 HART PROFIBUS PA or Foundation Fieldbus 
Reference conditions • Rising characteristic curve 

• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

 • Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.1 % 
• r ≤ 10 ≤ 0.1 % – 
• 10 < r ≤ 30 ≤ 0.2 % – 
Settling time T63  without electrical 
damping 

approx. 0.2 s 

Long-term drift at ±30°C (±54°F) per year ≤ (0.1 • r) % per year ≤ 0.1 % 
Effect of the ambient temperature 
(double values for measuring cell 
20 mbar g (0.29 psi g))  

As percentage 

• at -10 … +60°C (14 … 140°F) ≤ (0.1 • r + 0.2) % ≤ 0.3 % 
• at -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 

≤ (0.1 • r + 0.15) % per 10 K ≤ 0.25 % per 10 K 

Influence of mounting position In pressure per change of angle 
• for absolute pressure (from the gauge pressure series): 0.05 mbar 

(0.000725 psi) per 10° inclination 
• for absolute pressure (from the differential pressure series): 0.7 mbar 

(0.001015 psi) per 10° inclination 
Correction via zero offset 

Power supply influence In percent per change in voltage  
0.005 % per 1 V 

– 
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Absolute pressure measuring accuracy (from gauge and differential pressure series) 
 HART PROFIBUS PA or Foundation Fieldbus 
Measuring value resolution – 3 • 10-5 from the nominal measuring 

span 
 
Differential pressure and flow rate measuring accuracy 
 HART PROFIBUS PA or Foundation Fieldbus 

• Rising characteristic curve 
• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

Reference conditions 

• Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.075 
• r ≤ 10 ≤ (0.0029 • r + 0.071) % – 
• 10 < r ≤ 30 ≤ (0.0045 • r + 0.071) % – 
• 30 < r ≤ 100 ≤ (0.005 • r + 0.05) % – 
Square root extracting characteristic 
curve (flow rate > 50%) 

 ≤ 0.1 % 

• r ≤ 10 ≤ 0.1 % – 
• 10 < r ≤ 30 ≤ 0.2 % – 
square root extracting characteristic 
curve (flow rate 25 … 50%) 

 ≤ 0.2 % 

• r ≤ 10 ≤ 0.2 % – 
• 10 < r ≤ 30 ≤ 0.4 % – 
Settling time T63  without electrical 
damping 

• approx. 0.2 s 
• approx 0.3 s for measuring cell 20 and 60 mbar (0.29 and 0.87 psi) 

Long-term drift at ±30°C (±54°F) ≤ (0.25 • r) % per five years 
static pressure max. 70 bar g 
(1015 psi g) 

≤ 0.25 % per five years 
static pressure max. 70 bar g 
(1015 psi g) 

• Measuring cell 20 mbar (0.29 psi) ≤ (0.2 • r) % per year ≤ 0.2 % per year 
Effect of the ambient temperature 
(double values for measuring cell 
20 mbar g (0.29 psi g))  

As percentage 

• At -10 … +60°C (14 … 140°F) ≤ (0.08 • r + 0.1) % ≤ 0.3 % 
• At -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 

≤ (0.1 • r + 0.15) % per 10 K ≤ 0.25 % per 10 K 

Effect of static pressure   
• At the start of scale value ≤ (0.15 • r) % per 100 bar (1450 psi) ≤ 0.15% per 100 bar (1450 psi) 
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Differential pressure and flow rate measuring accuracy 
 HART PROFIBUS PA or Foundation Fieldbus 
 Measuring cell 20 mbar 

(0.29 psi) 
≤ (0.15 • r) % per 32 bar (464 psi) ≤ 0.15% per 32 bar (464 psi) 

• On the measuring span ≤ 0.2 % per 100 bar (1450 psi) 
 Measuring cell 20 mbar 

(0.29 psi) 
≤ 0.2 % per 32 bar (464 psi) 

Influence of mounting position In pressure per change of angle 
≤ 0.7 mbar (0.001015 psi) per 10° inclination 
Correction via zero offset 

Power supply influence In percent per change in voltage  
0.005 % per 1 V 

– 

Measuring value resolution – 3 • 10-5 from the nominal measuring 
span 

 
Level measuring accuracy 
 HART PROFIBUS PA or Foundation Fieldbus 

• Rising characteristic curve 
• Start of scale value 0 bar 
• Seal diaphragm: stainless steel 
• Measuring cell with silicon oil filling 
• Room temperature 25°C (77°F) 

Reference conditions 

• Measuring span ratio r 
r = maximum measuring span or set 
measuring span 

– 

Measurement deviation with cut-off 
point setting, including hysteresis and 
repeatability. 

 

Linear characteristic curve  ≤ 0.075 
• r ≤ 10 ≤ 0.15 % – 
• 10 < r ≤ 30 ≤ 0.3 % – 
• 30 < r ≤ 100 ≤ (0.0075 • r + 0.075) % – 
Settling time T63  without electrical 
damping 

approx. 0.2 s 

Long-term drift at ±30°C (±54°F) ≤ (0.25 • r) % per five years 
static pressure max. 70 bar g 
(1015 psi g) 

≤ 0.25 % per five years 
static pressure max. 70 bar g 
(1015 psi g) 

Ambient temperature influence  As percentage 
• At -10 … +60°C (14 … 140°F) 

(0.4 instead of 0.2 at 10 < r ≤ 30) 
  

 Measuring cell 
250 mbar (3.63 psi) 

≤ (0.5 • r + 0.2) % ≤ 0.7 % 

 Measuring cell 
600 mbar (8.7 psi) 

≤ (0.3 • r + 0.2) % ≤ 0.5 % 

 Measuring cell 1.6 and 5 bar 
(23.2 and 72.5 psi) 

≤ (0.25 • r + 0.2) % ≤ 0.45 % 
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Level measuring accuracy 
 HART PROFIBUS PA or Foundation Fieldbus 
• At -40 … -10°C and  

+60 … +85°C 
(-40 … 14°F and 140 … 185°F) 
(double values for 10 < r ≤ 30) 

  

 Measuring cell 
250 mbar (3.63 psi) 

≤ (0.25 • r + 0.15) %/10 K  
(≤ (0.25 • r + 0.15) %/18°F) 

≤ 0.4 %/10 K  
(≤ 0.4 %/18°F) 

 Measuring cell 
600 mbar (8.7 psi) 

≤ (0.15 • r + 0.15) %/10 K  
(≤ (0.15 • r + 0.15) %/18°F) 

≤ 0.3 %/10 K  
(≤ 0.3 %/18°F) 

 Measuring cell 1.6 and 5 bar 
(23.2 and 72.5 psi) 

≤ (0.12 • r + 0.15) %/10 K  
(≤ (0.12 • r + 0.15) %/18°F) 

≤ 0.27 %/10 K  
(≤ 0.27 %/18°F) 

Effect of static pressure   
• At the start of scale value   
 Measuring cell 250 mbar 

(0.29 psi) 
≤ (0.3 • r) % per nominal pressure ≤ 0.3 % per nominal pressure 

 Measuring cell 
600 mbar (8.7 psi) 

≤ (0.15 • r) % per nominal pressure ≤ 0.15 % per nominal pressure 

 Measuring cell 1.6 and 5 bar 
(23.2 and 72.5 psi) 

≤ (0.1 • r) % per nominal pressure ≤ 0.1 % per nominal pressure 

• On the measuring span ≤ (0.1 • r) % per nominal pressure ≤ 0.1 % per nominal pressure 
Influence of mounting position depending on the fill fluid in the mounting flange 
Power supply influence In percent per change in voltage  

0.005 % per 1 V 
 

Measuring value resolution – 3 • 10-5 from the nominal measuring 
span 

11.5 Operating conditions 
 
Rated conditions DS III with PMC connection 
Installation conditions  
Ambient temperature  
Note Observe the temperature class in hazardous areas. 
• Measuring cell with silicon oil 

filling 
-20 … +85°C (-4 … 185°F) 

• Digital display -30 … +85°C (-22 … 185°F) 
• Storage temperature -50 … +85°C (-58 … 185°F) 
Climate class  
• Condensation permitted 
Degree of protection (as per 
EN 60529) 

IP65 

Electromagnetic Compatibility  
• Interference emission and 

interference immunity 
As per EN 61326 and NAMUR NE 21 
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Rated conditions DS III with PMC connection 
Medium conditions  
• Process temperature -20 … +100°C (-4 … +212°F) 

 
Rated conditions for gauge pressure and absolute pressure (from the gauge pressure series) 
Installation conditions  
• Installation instruction Process connection vertically downward 
Ambient conditions  
• Ambient temperature  
Note Observe the temperature class in hazardous areas. 
 Measuring cell with silicon oil 

filling 
--40 … +100°C (-40 … 212°F) 

 Measuring cell with inert liquid -20 … +100°C (-40 … 212°F) 
 Digital display -30 … +85°C (-22 … 185°F) 
 Storage temperature -50 … +85°C (-58 … 185°F) 
• Climate class  
 Condensation Permitted 
• Degree of protection (as per 

EN 60529) 
IP65 

• Electromagnetic Compatibility  
 Interference emission and 

interference immunity 
As per EN 61326 and NAMUR NE 21 

Medium conditions  
• Process temperature  
 Measuring cell with silicon oil 

filling 
-40 … +100°C (-40 … 212°F) 

 Measuring cell with inert liquid -20 … +100°C (-40 … 212°F) 
 in conjunction with dust 

explosion protection 
-20 … +60°C (-4 … 140°F) 

 
Gauge pressure rated conditions, with flush mounted diaphragm 
Installation conditions  
Ambient temperature  
Note Observe the temperature class in hazardous areas. 
• Measuring cell with silicon oil 

filling 
-40 … +85°C (-40 … 185°F) 

• Measuring cell with inert liquid -40 … +85°C (-40 … 185°F) 
• Measuring cell with neobee -10 … +85°C (+14 … 185°F) 
• Digital display -30 … +85°C (-22 … 185°F) 
• Storage temperature -50 … +85°C (-58 … 185°F) 
Climate class  
• Condensation permitted 
Degree of protection 
In accordance with EN 60 529 

IP65, IP68 
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Gauge pressure rated conditions, with flush mounted diaphragm 
Electromagnetic Compatibility  
• Interference emission and 

interference immunity 
As per EN 61326 and NAMUR NE 21 

Medium conditions  
Process temperature  
• Measuring cell with silicon oil 

filling 
-40 … +150°C (-40 … 302°F)  
-40 … +200°C (-40 … 392°F) with temperature decoupler  
-10 … +250°C (+14 … 482°F) with temperature decoupler 

• Measuring cell with inert liquid -40 … +150°C (-40 … 302°F)  
-40 … +200°C (-40 … 392°F) with temperature decoupler  

• Measuring cell with neobee -10 … +150°C (+14 … 302°F)  
-40 … +200°C (-40 … 392°F) with temperature decoupler 

 
Rated conditions for absolute pressure (from the differential pressure series), differential pressure and flow rate 
Installation conditions  
• Installation instruction any 
Ambient conditions  
• Ambient temperature  
Note Observe the temperature class in hazardous areas. 
 Measuring cell with silicon oil 

filling 
-40 … +100°C (-40 … 212°F) 

 • Measuring cell 
30 bar (435 psi) 

• -40 … +85°C (-40 … +185°F) 
• for flow rate: -20 … +85°C (-4 … +185°F) 

 Measuring cell with neobee -20 … +100°C (-4 … 212°F) 
 Digital display -30  … +85°C (-22 … 185°F) 
 Storage temperature -50 … +85°C (-58 … 185°F) 
• Climate class  
 Condensation Permitted 
• Degree of protection (as per 

EN 60529) 
IP65 

• Electromagnetic Compatibility  
 Interference emission and 

interference immunity 
As per EN 61326 and NAMUR NE 21 

Medium conditions  
• Process temperature  
 Measuring cell with silicon oil 

filling 
-40 … +100°C (-40 … 212°F) 

 • Measuring cell 
30 bar (435 psi) 

• -40 … +85°C (-40 … +185°F) 
• for flow rate: -20 … +85°C (-4 … +185°F) 

 Measuring cell with inert liquid -20 … +100°C (-40 … 212°F) 
 • Measuring cell 

30 bar (435 psi) 
• -40 … +85°C (-40 … +185°F) 
• for flow rate: -20 … +85°C (-4 … +185°F) 

 In conjunction with dust 
explosion protection 

-20 … +60°C (-4 … +140°F) 
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Rated conditions for level 
Installation conditions  
• Installation instruction specified through the flange 
Ambient conditions  
• Ambient temperature  
Note Observe the allocation of the max. permissible operating temperature to the max. 

permissible operating pressure of the relevant flange connection. 
 Measuring cell with silicon oil 

filling 
-40 … +100°C (-40 … 212°F) 

 Digital display -30  … +85°C (-22 … 185°F) 
 Storage temperature -50 … +85°C (-58 … 185°F) 
• Climate class  
 Condensation Permitted 
• Degree of protection (as per 

EN 60529) 
IP65 

• Electromagnetic Compatibility  
 Interference emission and 

interference immunity 
As per EN 61326 and NAMUR NE 21 

Medium conditions  
• Process temperature  
 Measuring cell with silicon oil 

filling 
• Plus side: see the mounting flange 
• Minus side: -40 … +100°C (-40 … +212°F) 

11.6 Construction 
 
DS III construction with PMC connection 
Weight  approx 1.5 kg (3.3 lb) 
Material  
• Wetted parts materials  
 Gasket (standard) PTFE flat gasket 
 O-ring (minibolt) • FPM (Viton) 

• FFPM or NBR (optional) 
• Non-wetted parts materials  
 Electronics housing • Non-copper aluminum die casting GD-AlSi 12 or stainless steel precision 

casting, mat. no. 1.4408 
• Lacquer on polyester base 
• Type plate made of stainless steel 

 Mounting bracket Steel, zinc plated and yellow chrome plated or stainless steel 
Measuring cell filling • Silicone oil 

• Neobee M20 
• Inert liquid 
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DS III construction with PMC connection 
Process connection  
• Standard • Flush mounted 

• 11/2'' 
• PMC Standard design 

• Minibolt • Flush mounted 
• 1'' 
• PMC Minibolt design 

Electrical connection Cable inlet using the following screwed joints: 
• Pg 13.5 (adapter) 
• M20 x 1.5 
• ½-14 NPT 
• Han 7D/Han 8U plug connector 
• M12 connector 

 
Construction for gauge pressure and absolute pressure (from the gauge pressure series) 
Weight  approx 1.5 kg (3.3 lb) 
Material  
• Wetted parts materials  
 Connection pins Stainless steel, mat. no. 1.4404/316L or Hastelloy C4, mat. no. 2.4610 
 Oval flange Stainless steel, mat. no. 1.4404/316L 
 Seal diaphragm Stainless steel, material no. 1.4404/316L or Hastelloy C276, material no. 2.4819 
• Non-wetted parts materials  
 Electronics housing • Non-copper aluminum die casting GD-AlSi 12 or stainless steel precision 

casting, mat. no. 1.4408 
• Lacquer on polyester base 
• Type plate made of stainless steel 

 Mounting bracket Steel, zinc plated and yellow chrome plated or stainless steel 
Measuring cell filling • Silicone oil 

• Neobee M20 
• Inert liquid 
(max. 160 bar g (2320 psi g) for oxygen measurement) 

Process connection Connection pin G1/2A as per DIN EN 837-1; female thread 1/2-14 NPT or oval 
flange (PN 160 (MWP 2320 psi g)) with fastening screw thread M10 as per 
DIN 19213 or 7/16-20 UNF as per EN 61518 

Electrical connection Screw terminals 
Cable inlet using the following screwed joints: 
• Pg 13.5 (adapter) 
• M20 x 1.5 
• ½-14 NPT or Han 7D/Han 8U plug connector 
• M12 connector 

 
Construction for gauge pressure, with flush mounted diaphragm 
Weight  approx. 1.5 … 13.5 kg (3.3 … 30 lb) 
Material  
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Construction for gauge pressure, with flush mounted diaphragm 
• Wetted parts materials  
 Process connection Stainless steel, mat. no. 1.4404/316L 
 Seal diaphragm Stainless steel, mat. no. 1.4404/316L 
• Non-wetted parts materials  
 Electronics housing • Non-copper aluminum die casting GD-AlSi 12 or stainless steel precision 

casting, mat. no. 1.4408 
• Lacquer on polyester base 
• Type plate made of stainless steel 

 Mounting bracket Steel, zinc plated and yellow chrome plated or stainless steel 
Measuring cell filling • Silicone oil 

• Neobee M20 
• Inert liquid 

Process connection • Flanges as per EN and ASME 
• F&B and pharma flange 
• Bioconnect/Biocontrol 
• PMC style 

Electrical connection Cable inlet using the following screwed joints: 
• Pg 13.5 (adapter) 
• M20x1.5 
• ½-14 NPT 
• Han 7D/Han 8U plug connector 
• M12 connector 

 
Construction for absolute pressure (from the gauge pressure series), differential pressure and flow rate 
Weight  approx. 4.5 kg (9.9 lb) 
Material  
• Wetted parts materials  
 Seal diaphragm Stainless steel, mat. no. 1.4404/316L, Hastelloy C276, mat. no. 2.4819, Monel, 

mat. no. 2.4360, tantalum or gold 
 Pressure caps and locking 

screw 
Stainless steel, mat. no. 1.4408 to PN 160, mat. no. 1.4571/316Ti for PN 420, 
Hastelloy C4, 2.4610 or Monel, mat. no. 2.4360 

 O-ring FPM (Viton) or optionally: PTFE, FEP, FEPM and NBR 
• Non-wetted parts materials  
 Electronics housing • Non-copper aluminum die casting GD-AlSi 12 or stainless steel precision 

casting, mat. no. 1.4408 
• Lacquer on polyester base 
• Type plate made of stainless steel 

 Pressure cap screws Steel, zinc plated and yellow chrome plated or stainless steel 
 Mounting bracket Steel, zinc plated and yellow chrome plated or stainless steel 
Measuring cell filling • Silicone oil 

• Neobee M20 
• Inert liquid 
(max. 160 bar g (2320 psi g) for oxygen measurement) 
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Construction for absolute pressure (from the gauge pressure series), differential pressure and flow rate 
Process connection Female thread 1/4-18 NPT and flat connection with fastening screw thread M10 as 

per DIN 19213 (M12 for PN 420 (MWP 6092 psi)) or 7/16-20 UNF as per EN 61518 
Electrical connection Screw terminals 

Cable inlet using the following screwed joints: 
• Pg 13.5 (adapter) 
• M20 x 1.5 
• ½-14 NPT or Han 7D/Han 8U plug connector 
• M12 connector 

 
Construction for level 
Weight   
• as per EN (pressure transmitter 

with mounting flange, without 
tube) 

approx 11 … 13 kg (24.2 … 28.7 lb) 

• as per ASME (pressure 
transmitter with mounting flange, 
without tube) 

approx 11 … 18 kg (24.2 … 39.7 lb) 

Material  
• Wetted parts materials  
 Plus side  
 • Seal diaphragm on the 

mounting flange 
Stainless steel, mat. no. 1.4404/316L, Monel 400, mat. no. 2.4360, Hastelloy B2, 
mat. no. 2.4617, Hastelloy C276, mat. no. 2.4819, Hastelloy C4, mat. no. 2.4610, 
tantalum, PTFE, ECTFE 

 • Sealing surface smooth as per EN 1092-1, form B1 or ASME B16.5 RF 125 … 250 AA for stainless 
steel 316L, EN 2092-1 form B2 or ASME B16.5 RFSF for the remaining materials 

 Sealing material in the pressure 
caps 

 

 • for standard applications Viton 
 • for underpressure 

applications on the mounting 
flange 

Copper 

 Minus side  
 • Seal diaphragm Stainless steel, mat. no. 1.4404/316L 
 • Pressure caps and locking 

screws 
Stainless steel, mat. no. 1.4408 

 • O-ring FPM (Viton) 
• Non-wetted parts materials  
 Electronics housing • Non-copper aluminum die casting GD-AlSi 12 or stainless steel precision 

casting, mat. no. 1.4408 
• Lacquer on polyester base 
• Type plate made of stainless steel 

 Pressure cap screws Steel, zinc plated and yellow chrome plated or stainless steel 
Measuring cell filling Silicone oil 
• Mounting flange fill fluid Silicon oil or a different design 
Process connection  
• Plus side Flange as per EN and ASME 
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Construction for level 
• Minus side Female thread 1/4-18 NPT and flat connection with fastening screw thread M10 as 

per DIN 19213 (M12 for PN 420 (MWP 6092 psi)) or 7/16-20 UNF as per EN 61518 
Electrical connection Screw terminals 

Cable inlet using the following screwed joints: 
• Pg 13.5 (adapter) 
• M20 x 1.5 
• ½-14 NPT or Han 7D/Han 8U plug connector 
• M12 connector 

11.7 Display, keyboard and auxiliary power 
 

Display and user interface 
Keys 3 for on-site programming directly at the device 
Digital display • Installed 

• Cover with inspection window (optional) 
 
Auxiliary power UH 
 HART PROFIBUS PA or Foundation Fieldbus 
Terminal voltage at transmitter • DC 10.5 V … 45 V 

• In the case of intrinsically safe 
operation 10.5 V … 30 V DC 

– 

Ripple USS ≤ 0.2 V (47 … 125 Hz) – 
Noise Ueff ≤ 1.2 V (0.5 … 10 Hz) – 
Auxiliary power – Bus-powered 
Separate supply voltage – Not necessary 
Bus voltage   
• Not  – 9 … 32 V 
• For intrinsically safe operation – 9 … 24 V 
Current consumption   
• Max. basic current – 12.5 mA 
• Starting current ≤ basic current – Yes 
• Max. current in event of fault – 15.5 mA 
Error shut-down electronics (FDE) 
present 

– Yes 

 
 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 693 of 747



Technical data  
11.8 Certificates and approvals 

 SITRANS P, DS III series with HART communication 
172 Operating Instructions, 12/2007, A5E00047092-06 

11.8 Certificates and approvals 
 
Certificates and approvals 
 HART PROFIBUS PA or Foundation Fieldbus 
Classification according to Pressure 
Equipment Directive (PED 97/23/EC) 

• for gases of Fluid Group 1 and liquids of Fluid Group 1; meets requirements of 
Article 3 Para. 3 (good engineering practice) 

• only for flow rate: 
for gases of Fluid Group 1 and liquids of Fluid Group 1; fulfills the basic safety 
requirements as per article 3, Para 1 (appendix 1); classified as category III, 
module H conformity evaluation by TÜV Nord 

Water, waste water In preparation 
Explosion protection  
• Intrinsic safety "i" PTB 99 ATEX 2122 
 Identifier  II 1/2 G EEx ia/ib IIB/IIC T6 
 Permissible ambient temperature -40 … +85°C (-40 … +185°F) temperature class T4 

-40 … +70°C (-40 … +158°F) temperature class T5 
-40 … +60°C (-40 … +140°F) temperature class T6 

 Connection To a certified intrinsically safe circuit 
with the max. values: 
Ui = 30 V, Ii = 100 mA, 
Pi = 750 mW, Ri = 300 Ω 

FISCO supply unit 
Ui = 17.5 V, Ii = 380 mA, Pi = 5.32 W 
Linear barrier 
Ui = 24 V, Ii = 250 mA, Pi = 1.2 W 

 Effective inner capacitance: Ci = 6 nF Ci = 1.1 nF 
 Effective inner inductance: Li = 0.4 mH Li = 7 µH 
• Flameproof enclosure 

encapsulation "d" 
PTB 99 ATEX 1160 

 Identifier  II 1/2 G EEx d IIC T4/T6 
 Permissible ambient temperature -40 … +85°C (-40 … +185°F) temperature class T4 

-40 … +60°C (-40 … +140°F) temperature class T6 
 Connection To a circuit with the operating values: 

UH = DC 10.5 … 45 V 
To a circuit with the operating values: 
UH = DC 9 … 32 V 

• Dust explosion protection for Zone 
20 

PTB 01 ATEX 2055 

 Identifier  II 1 D IP65 T 120°C,  II 1/2 D IP65 T 120°C 
 Permissible ambient temperature -40 ... +85 °C (-40 ... +185 °F) 
 max. surface temperature 120°C (248°F) 
 Connection To a certified intrinsically safe circuit 

with the max. values: 
Ui = 30 V, Ii = 100 mA, 
Pi = 750 mW, Ri = 300 Ω 

FISCO supply unit 
Ui = 17.5 V, Ii = 380 mA, Pi = 5.32 W 

 Effective inner capacitance: Ci = 6 nF Ci = 1.1 nF 
 Effective inner inductance: Li = 0.4 mH Li = 7 µH 
• Dust explosion protection for Zone 

21/22 
PTB 01 ATEX 2055 

 Identifier  II 2 D IP65 T 120°C 
 Connection To a circuit with the operating values: 

UH = DC 10.5 … 45 V; Pmax = 1.2 W 
To a circuit with the operating values: 
UH = DC 9 … 32 V; Pmax = 1.2 W 
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Certificates and approvals 
 HART PROFIBUS PA or Foundation Fieldbus 
• Type of protection "n" (Zone 2) TÜV 01 ATEX 1696 X 
 Identifier  II 3 G EEx nA L IIC T4/T5/T6 

only for gauge pressure, with flush mounted diaphragm:  
 II 3 G EEx nL IIC T4/T5/T6 

 Connection "nA" Un = 45 V n = 32 V 
 Connection "nL" Un = 45 V FISCO supply unit 

Ui = 32 V, Ii = 515 mA, Pi = 5.25 W 
 Effective inner capacitance: Ci = 6 nF Ci = 1.1 nF 
 Effective inner inductance: Li = 0.4 mH Li = 7 µH 
• Explosion protection in accordance 

with FM 
Certificate of Compliance 3008490 

 Designation (XP/DIP) or IS; NI; S CL I, DIV 1, GP ABCD T4 ... T6; CL II, DIV 1, GP EFG; CL III; CL I, ZN 0/1 AEx ia 
IIC T4 ... T6; CL I, DIV 2, GP ABCD T4 ... T6; CL II, DIV 2, GP FG; CL III 

 Permissible ambient temperature Ta = T4: -40 ... +85°C (-40 ... +185°F) 
Ta = T5: -40 ... +70°C (-40 ... +158°F) 
Ta = T6: -40 ... +60°C (-40 ... +140°F) 

 Entity parameters As per "control drawing" 
A5E00072770A: 
Ui = 30 V, Ii = 100 mA,  
Pi = 750 mW, Ri = 300 Ω,  
Ci = 6 nF, Li = 0.4 mH 

As per "control drawing" 
A5E00072770A: 
Umax = 17.5 V, Imax = 380 mA,  
Pmax = 5.32 W,  
Cmax = 6 nF, Lmax = 0.4 mH 

• Explosion protection as per CSA Certificate of Compliance 1153651 
 Designation (XP/DIP) or (IS) CL I, DIV 1, GP ABCD T4 ... T6; CL II, DIV 1, GP EFG; CL III;  ia IIC T4 ... T6: 

CL I, DIV 2, GP ABCD T4 ... T6; CL II, DIV 2, GP FG; CL III 
 Permissible ambient temperature Ta = T4: -40 ... +85°C (-40 ... +185°F) 

Ta = T5: -40 ... +70°C (-40 ... +158°F) 
Ta = T6: -40 ... +60°C (-40 ... +140°F) 

 Entity parameters As per "control drawing" A5E00072770A: 
Ui = 30 V, Ii = 100 mA, Pi = 750 mW, Ri = 300 Ω,  
Li = 0.4 mH, Ci = 6 nF 

11.9 HART communication 
 

HART communication 
Load for a  
• HART communicator connection 230 … 1100 Ω 
• HART modem 230 … 500 Ω 
Cable 2-wire, shielded: ≤ 3.0 km (1.86 miles), multi-

wired, shielded: ≤ 1.5 km (0.93 miles) 
Protocol HART Version 5.x 
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HART communication 
PC/laptop requirements IBM-compatible, user memory > 32 MB,  

hard disk > 70 MB, depending on the type of 
modem: RS 232 interface or USB connection, 
VGA graphic 

Software for computer SIMATIC PDM 
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Dimension drawings 12
12.1 SITRANS P, DS III series for gauge pressure and absolute pressure 

from the gauge pressure series 

 
Figure 12-1 Pressure transmitter SITRANS P, DS III HART series for absolute pressure, from gauge 

pressure series, dimensions in mm (inch) 

 
① Electronic side, digital display (greater design length for cover with inspection window) 
② Process connection: 

• 1/2-14 NPT, 
• Connection pin G1/2A or 
• Oval flange 

③ Connection side 
④ Electrical connection: 

• Screwed point Pg 13,5 (adapter)2)3), 
• Screwed point M20 x 1,53), 
• Screwed point 1/2-14 NPT 
• Han 7D/Han 8U2)3) plug connector 
• M12 connector 

⑤ Protective cap of the operating buttons 
⑥ Blanking plug 
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⑦ Screw cover - lock bracket (only for "explosion-proof" type of protection, not shown in the 
drawing) 

⑧ Mounting bracket (optional) 
1) Take additional 20 mm (0.79 inch) thread length into account 
2) Not with "Explosion-proof" type of protection 
3) Not for "FM + CSA [is + XP]" type of protection 
4) For Pg 13,5 with adapter approx 45 mm (1.77 inch) 
5) Minimum distance when rotating 

 

12.2 SITRANS P, DS III series for differential pressure, flow rate and 
absolute pressure from the differential pressure series 

 
Figure 12-2 Pressure transmitter SITRANS P, DS III HART series for differential pressure and flow rate, dimensions in mm 

(inch) 

 
① Electronic side, digital display (greater design length for cover with inspection window) 
② Connection side 
③ Electrical connection: 

• Screwed point Pg 13,5 (adapter)2)3), 
• Screwed point M20 x 1,53), 
• Screwed point 1/2-14 NPT 
• Han 7D/Han 8U2)3) plug connector 
• M12 connector 
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④ Protective cap of the operating buttons 
⑤ Blanking plug 
⑥ Screw cover - lock bracket (only for "explosion-proof" type of protection, not shown in the 

drawing) 
⑦ Mounting bracket (optional) 
⑧ Electrical connection: 

• Screwed point Pg 13,5 (adapter)2)3), 
• Screwed point M20 x 1,53), 
• Screwed point 1/2-14 NPT or 
• Han 7D/Han 8U2)3) plug connector 

⑨ Lateral ventilation for gas measurement (addition H02) 
⑩ Sealing plug, with valve (optional) 
⑪ Lateral ventilation for liquid measurement 
⑫ Process connection: 1/4-18 NPT (EN 61518) 
1) Take additional 20 mm (0.79 inch) thread length into account 
2) Not with "Explosion-proof" type of protection 
3) Not for "FM + CSA [is + XP]" type of protection 
4) 92 mm (3.62 inch) minimum distance for rotating the pointer 
5) For Pg 13,5 with adapter approx 45 mm (1.77 inch) 

 
Figure 12-3 Pressure transmitter SITRANS P, DS III HART series for differential pressure and flow 

rate with caps for vertical differential pressure lines, dimensions in mm (inch) 

 
① Electronic side, digital display (greater design length for cover with inspection window) 
② Connection side 
③ Electrical connection: 

• Screwed point Pg 13,5 (adapter)2)3), 
• Screwed point M20 x 1,53), 
• Screwed point 1/2-14 NPT or 
• Han 7D/Han 8U2)3) plug connector 

④ Protective cap of the operating buttons 
⑤ Blanking plug 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 699 of 747



Dimension drawings  
12.2 SITRANS P, DS III series for differential pressure, flow rate and absolute pressure from the differential 
pressure series 

 SITRANS P, DS III series with HART communication 
178 Operating Instructions, 12/2007, A5E00047092-06 

⑥ Screw cover - lock bracket (only for "explosion-proof" type of protection, not shown in the 
drawing) 

⑦ Sealing plug, with valve (optional) 
⑧ Process connection: 1/4-18 NPT (EN 61518) 
1) Take additional 20 mm (0.79 inch) thread length into account 
2) Not with "Explosion-proof" type of protection 
3) Not for "FM + CSA [is + XP]" type of protection 
4) 92 mm (3.62 inch) minimum distance for rotating the pointer 
5) 74 mm (2.9 inch) for PN ≥ 420 (MWP ≥ 6092 psi) 
6) 91 mm (3.6 inch) for PN ≥ 420 (MWP ≥ 6092 psi) 
7) 219 mm (8.62 inch) for PN ≥ 420 (MWP ≥ 6092 psi) 
8) For Pg 13,5 with adapter approx 45 mm (1.77 inch) 
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12.3 SITRANS P, DS III series for level 

 
Figure 12-4 Pressure transmitter SITRANS P, DS III HART series for level, including mounting flange, dimensions in mm 

(inch) 

 
① Electrical connection: 

• Screwed point Pg 13,5 (adapter)2)3), 
• Screwed point M20 x 1,53), 
• Screwed point 1/2-14 NPT 
• Han 7D/Han 8U2)3) plug connector 
• M12 connector 

② Protective cap of the operating buttons 
③ Blanking plug 
④ Electronic side, digital display (greater design length for cover with inspection window) 
⑤ Protective cap of the operating buttons 
⑥ Connection side 
⑦ Sealing plug with valve (optional) 
⑧ Screw cover - lock bracket (only for "explosion-proof" type of protection, not shown in the 

drawing) 
⑨ Process connection: Minus side 1/4-18 NPT (EN 61518) 
1) Take additional 20 mm (0.79 inch) thread length into account 
2) Not with "Explosion-proof" type of protection 
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3) Not for "FM + CSA [is + XP]" type of protection 
4) 92 mm (3.62 inch) minimum distance for rotating the pointer 
5) For Pg 13,5 with adapter approx 45 mm (1.77 inch) 

 

12.4 SITRANS P, DS III series (flush mounted) 

 
Figure 12-5 SITRANS P DS III (flush mounted) 

 
① Electronics side, "digital display" option ④ Protective caps for buttons  
② Connection side, "analog display" option ⑤ Blanking plug 
③ Cable gland  ⑥ Screw cover - lock bracket, only for flameproof 

encapsulation, not shown in the dimension drawings 
  ⑦ Process connection  
1) Take additional 20 mm (approx.) thread length into account 
4) Minimum distance for turning without display and [ ] with display 

The screen consists of a SITRANS P DS III with an example flange. On this screen, the 
height is divided into H1 and H2.  

 
H1 Height of the device up to a defined cut 
H2 Height of the flange up to this defined cut 

In the flange dimensions, only the height H2 is specified. 
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12.4.1 Note 3A and EHDG 
 

 Note 
The SITRANS P, DS III series is approved by "EHEDG". The SITRANS P300 is approved by 
"EHEDG" and "3A" for example. 
The same flanges and flush mounted connections are used for both the pressure 
transmitters. The connections for both the abovementioned approvals are thus specified. 
Since the SITRANS P, DS III series transmitter is not approved by "3A", the connections 
marked with "3A" are not applicable for the SITRANS P, DS III series. 

 

12.4.2 Connections as per EN and ASME 

Flange as per EN 
 

EN 1092-1 
DN PN ⊘D H2 
25 40 115 mm (4.5'') 
25 100 140 mm (5.5'') 
40 40 150 mm (5.9'') 
40 100 170 mm (6.7'') 
50 16 165 mm (6.5'') 
50 40 165 mm (6.5'') 
80 16 200 mm (7.9'') 

 

 

80 40 200 mm (7.9'') 

Approx. 52 mm (2'') 

Threaded connections 
 

G2" as per DIN 3852 
DN PN ⊘D H2  

 

2'' 63 78 mm (3.1'') Approx. 52 mm (2'') 
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Flanges as per ASME 
 

ASME B 16.5 
DN CLASS ⊘D H2 
1'' 150 110 mm (4.3'') 
1'' 300 125 mm (4.9'') 
1 1/2'' 150 130 mm (5.1'') 
1 1/2'' 300 155 mm (6.1'') 
2'' 150 150 mm (5.9'') 
2'' 300 165 mm (6.5'') 
3'' 150 190 mm (7.5'') 
3'' 300 210 mm (8.1'') 
4'' 150 230 mm (9.1'') 

 

 

4'' 300 255 mm (10.0'') 

Approx. 52 mm (2'') 

12.4.3 F&B and pharma flange 

Connections as per DIN 
 

DIN 11851 
DN PN ⊘D H2 
25 40 63 mm (2.5'') 
32 40 70 mm (2.8'') 
40 40 78 mm (3.1'') 
50 25 92 mm (3.6'') 

 

 
80 25 127 mm (5'') 

Approx. 52 mm (2'') 

Approvals 3A1) 

1) If the transmitter is approved by 3A, use only 3A-approved sealing rings. 

 
 

DIN 11864-1 
DN PN ⊘D H2 
25 40 52 mm (2'') 
40 40 65 mm (2.6'') 
50 40 78 mm (3.1'') 

 

 

100 40 130 mm (5.1'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 
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DIN 11864-2 

DN PN ⊘D H2 
25 40 70 mm (2.8'') 
40 40 82 mm (3.2'') 
50 40 94 mm (3.7'') 

 

 100 40 159 mm (6.3'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

 
 

DIN 11864-3 
DN PN ⊘D H2 
25 40 50.5 mm (2'') 
40 40 64 mm (2.5'') 
50 40 77.5 mm (3.1'') 

 

 

100 40 130 mm (5.1'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

 
 

Tri-Clamp as per DIN 32676 
DN PN ⊘D H2 
20 16 34 mm (1.3'') 
25 16 50.5 mm (2'') 
32 16 50.5 mm (2'') 
40 16 50.5 mm (2'') 
50 16 64 mm (2.5'') 
65 10 91 mm (3.6'') 
80 10 106 mm (4.2'') 

 

 

100 40 119 mm (4.7'') 

Approx. 52 mm (2'') 

Approvals 3A 

Other connections 
 

Varivent® connector 
DN PN ⊘D H2 
25-32 40 66 mm (2.6'') 

 

 

40-125 40 84 mm (3.3'') 
Approx. 52 mm (2'') 

Approvals 3A, EHEDG 
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BioconnectTM connector 
 

BioconnectTM screwed joint 
DN PN ⊘D H2 
25 16 55 mm (2.2'') 
50 16 82 mm (3.2'') 

 

 

100 16 145 mm (5.7'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

 
 

BioconnectTM flange connector 
DN PN ⊘D H2 
25 16 85 mm (3.3'') 
50 16 110 mm (4.3'') 

 

 
100 16 175 mm (6.9'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

 
 

BioconnectTM clamp connector 
DN PN ⊘D H2 
25 16 50.4 mm (1.9'') 
40 16 64 mm (2.5'') 
50 16 77.4 mm (3'') 
65 10 90.9 mm (3.6'') 
80 10 106 mm (4.2'') 

 

 
100 10 119 mm (4.7'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

Other connections 
 

BiocontrolTM connector 
DN PN ⊘D H2 
50 16 90 mm (3.5'') 
65 16 120 mm (4.7'') 

 

 

80 16 140 mm (5.5'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 
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Connect STM flanged joint 

DN PN ⊘D H2 
25 16 97 mm (3.8'') 
32 16 105 mm (4.1'') 
40 16 115 mm (4.5'') 
50 16 125 mm (4.9'') 
65 10 145 mm (5.7'') 
80 10 155 mm (6.1'') 

 

 

100 10 180 mm (7.1'') 

Approx. 52 mm (2'') 

Approvals 3A, EHEDG 

 

12.4.4 PMC Style 

Connections for the paper industry 
 

PMC Style Standard 
DN PN ⊘D H2 
– – 40.4 mm (1.6'') Approx. 52 mm (2'') 

 

 

M44x1.25 cap nut 

 
 

PMC-Style Minibolt 
DN PN ⊘D H2  

 

– – 26.3 mm (1'') Approx. 52 mm (2'') 
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12.4.5 Special connections 

Tank connection 
 

TG52/50 and TG52/150 
DN PN ⊘D H2 
TG52/50 
25 40 63 mm (2.5'') Approx. 63 mm (2.5'') 
TG52/150 

 

 
25 40 63 mm (2.5'') Approx. 170 mm (6.7'') 
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Spare parts/accessories 13
13.1 Order data 

In order to ensure that the ordering data you are using is not outdated, the latest ordering 
data is always available on the Internet: 

See also 
Catalog process instrumentation (http://www.siemens.com/processinstrumentation/catalogs) 

 
Selection and order data Order no. 
CD "sitrans p - pressure transmitters" with documentation in 
German/English/French/Spanish/Italian, etc. 

A5E00090345 

HART modem  
• With serial interface RS232 7MF4997-1DA1) D) 
• With USB interface 7MF4997-1DB1) D) 
Weld-in support for PMC connection  
For DS III and P300 series  
• PMC Style Standard: Thread 1½" 7MF4997-2HA 
• PMC-Style Minibolt: flush mounted 1" 7MF4997-2HB 
Gaskets for PMC connection, (1 set = 5 pieces)  
• PTFE gasket for PMC Style Standard: Thread 1½" 7MF4997-2HC 
• Viton gasket for PMC Style Minibolt: flush mounted 1" 7MF4997-2HD 
Weld-in adapter for PMC connection  
For connection of weld-in support delay during welding for:  
• PMC Style Standard: Thread 1½" 7MF4997-2HE 
• PMC-Style Minibolt: flush mounted 1" 7MF4997-2HF 

 
 

Selection and order data Order no. 
Mounting bracket and fastening parts  
For DS III, DS III PA and DS III FF series  
For gauge pressure transmitter (7MF403.-.....-..C.)  
For transmitter for absolute pressure (7MF423.-.....-..C.)  
• Made of steel 7MF4997-1AB 
• Made of stainless steel 7MF4997-1AH 
Mounting bracket and fastening parts  

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 709 of 747



Spare parts/accessories  
13.1 Order data 

 SITRANS P, DS III series with HART communication 
188 Operating Instructions, 12/2007, A5E00047092-06 

Selection and order data Order no. 
For DS III, DS III PA and DS III FF series  
For gauge pressure transmitter (7MF403.-.....-..A., -..B. and -..D.)  
For transmitter for absolute pressure (7MF423.-.....-..A., -..B. and -
..D.) 

 

• Made of steel 7MF4997-1AC 
• Made of stainless steel 7MF4997-1AJ 
Mounting bracket and fastening parts  
For DS III, DS III PA and DS III FF series  
Differential pressure transmitter with flange thread  
• Made of steel  
 For thread M10 (7MF433.-... and 7MF443.-...) 7MF4997-1AD 
 For thread M12 (7MF453.-...) 7MF4997-1AE 
• Made of stainless steel  
 For thread M10 (7MF433.-... and 7MF443.-...) 7MF4997-1AK 
 For thread M12 (7MF453.-...) 7MF4997-1AL 
Mounting bracket and fastening parts  
For DS III, DS III PA and DS III FF series  
Differential and absolute transmitter with  
flange thread 7/16-20 UNF  
(7MF433.-..., 7MF443.-... and 7MF453.-...) 

 

• Made of steel 7MF4997-1AF 
• Made of stainless steel 7MF4997-1AM 
Cover  
For DS III, DS III PA and DS III FF series  
• Made of aluminum die casting, including gasket  
 Without inspection window 7MF4997-1BB 
 With inspection window 7MF4997-1BE 
• Made of stainless steel, including gasket  
 Without inspection window 7MF4997-1BC 
 With inspection window 7MF4997-1BF 
Analog display  
• Scale 0 ... 100% 7MF4997-1BN 
• Customer-specific scale division as per the plain text 

specifications 
7MF4997-1BP-Z 
Y20: ................ 

Digital display  
For DS III, DS III PA and DS III FF series  
Including the fastening material 7MF4997-1BR 
Measuring point label  
• not labelled (five pieces) 7MF4997-1CA 
• labelled (one piece)  

Specifications as per Y01 or Y02, Y15 and Y16  
(refer to SITRANS P transmitter) 

7MF4997-1CB-Z 
Y..: ................ 
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Selection and order data Order no. 
Fastening screws, 50 pieces for: 
• Measuring point label 
• Earthing and connecting terminals 
• Digital display 

7MF4997-1CD 

Locking screws, (1 set = 2 pieces) for pressure cap  
• Made of stainless steel 7MF4997-1CG 
• Made of Hastelloy 7MF4997-1CH 
Vent valves, complete (1 set = 2 pieces)  
• Made of stainless steel 7MF4997-1CP 
• Made of Hastelloy 7MF4997-1CQ 
Electronic  
• For DS III series 7MF4997-1DK 
• For DS III PA series 7MF4997-1DL 
• For DS III FF series 7MF4997-1DM 
Network card  
• For DS III series 7MF4997-1DN 
• For DS III PA and DS III FF series 7MF4997-1DP 
Sealing rings for pressure caps off  
• FPM (Viton) 7MF4997-2DA 
• PTFE (Teflon) 7MF4997-2DB 
• FEP (with silicon core, suitable for food) 7MF4997-2DC 
• FFPM (Kalrez, Compound 4079) 7MF4997-2DD 
• NBR (Buna N) 7MF4997-2DE 

 
1) Available from stock 
D) Subject to export regulations AL: N, ECCN, EAR99H 
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13.2 Order data for SIMATIC PDM 
 

Selection and order data Order no. 
SIMATIC PDM Single Point 
SIMATIC PDM Single Point V6.0 6ES7 658-3HX06-0YA5 
 for operating and parameterizing one field device at a time, 

Communication via PROFIBUS DP/PA or HART modem, incl. 1 
TAG, 
neither functional nor expandable via TAGOption/PowerPack  
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Floating License for one user  
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

SIMATIC PDM Basic 
SIMATIC PDM Basic V6.0  
 for operating and parameterizing field devices and components, 

communication via 
PROFIBUS DP/PA, HARTModem/Interface, RS 232, 
Modbus, SIREC-Bus, SIPART DR, incl. 4 TAGs  
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

 • Floating License for one user 6ES7 658-3AX06-0YA5 
 • Rental License for 50 hours 6ES7 658-3AX06-0YA6 
Functional options for SIMATIC PDM V6.0 
Integration in STEP 7 / SIMATIC PCS 7  
 required only when the integration of SIMATIC PDM in HW Config 

is to be used  
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions 

 

 • Floating License for one user 6ES7 658-3BX06-2YB5 
Routing via S7-400  

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 712 of 747



 Spare parts/accessories 
 13.2 Order data for SIMATIC PDM 

SITRANS P, DS III series with HART communication 
Operating Instructions, 12/2007, A5E00047092-06 191 

Selection and order data Order no. 
 in five languages (German, English, French, Italian and Spanish), 

can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions 

 

 • Floating License for one user 6ES7 658-3CX06-2YB5 
Communication via Standard HART-Multiplexer  
 in five languages (German, English, French, Italian and Spanish), 

can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions 

 

 • Floating License for one user 6ES7 658-3EX06-2YB5 
TAG options/ PowerPacks 
SIMATIC PDM TAG-Option  
 for TAG expansion, in addition to SIMATIC PDM Basic V6.0 

in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Floating License for one user 
Delivery form: 
License Key Disk, Certificate of License, Terms and Conditions 

 

 • up to 128 TAGs 6ES7 658-3XA06-2YB5 
 • up to 512 TAGs 6ES7 658-3XB06-2YB5 
 • up to 1,024 TAGs 6ES7 658-3XC06-2YB5 
 • up to 2,048 TAGs 6ES7 658-3XD06-2YB5 
SIMATIC PDM PowerPack  
 for subsequent TAG expansion of all SIMATIC PDM product 

configurations V6.0 
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Floating License for one user 
Delivery form: 
License Key Disk, Certificate of License, Terms and Conditions 

 

 • from 128 TAGs to 512 TAGs 6ES7 658-3XB06-2YD5 
 • from 512 TAGs to 1.024 TAGs 6ES7 658-3XC06-2YD5 
 • from 1,024 TAGs to 2,048 TAGs 6ES7 658-3XD06-2YD5 
 • from 2.048 TAGs to TAGs unlimited 6ES7 658-3XH06-2YD5 

ST39 Bundamba STP Compressor STC-GO 10SV-GL210 OM Manual

Q-Pulse Id: TMS577 Active: 16/02/2015 Page 713 of 747



Spare parts/accessories  
13.2 Order data for SIMATIC PDM 

 SITRANS P, DS III series with HART communication 
192 Operating Instructions, 12/2007, A5E00047092-06 

Selection and order data Order no. 
Pre-defined SIMATIC PDM V6.0 product configurations for special applications 
SIMATIC PDM Service V6.0 6ES7 658-3JX06-0YA5 
 Complete pack for stand-alone users in the service, with: 

• SIMATIC PDM Basic V6.0 
• Option "128 TAGs" 
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional, Floating License for one user 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

SIMATIC PDM S7 V6.0 6ES7 658-3KX06-0YA5 
 Complete pack for use in an SIMATIC S7 project planning 

environment, with 
• SIMATIC PDM Basic V6.0 
• Option "Integration in STEP 7/PCS 7" 
• Option "128 TAGs" 
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional, Floating License for one user 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

SIMATIC PDM PCS 7 V6.0 6ES7 658-3LX06-0YA5 
 Complete pack for integration in the engineering toolset of the 

SIMATIC PCS 7 engineering system 
Floating License for one user, with 
• SIMATIC PDM Basic 
• Option "Integration in STEP 7 / PCS 7" 
• Option "Routing via S7-400" 
• Option "128 TAGs" 
in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

Demo-software 
SIMATIC PDM Demo V6.0 6ES7 658-3GX06-0YC8 
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Selection and order data Order no. 
 without online communication and memory functionality 

in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional 
Delivery form: 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

SIMATIC PDM Upgrade/Update Service 
SIMATIC PDM Upgrade from V5.x to V6.0 6ES7 651-5CX06-0YE5 
 for all product versions and combinations 

in five languages (German, English, French, Italian and Spanish), 
can be run on Windows 2000 Professional or 
Windows XP Professional, Floating License for one user 
Delivery form: 
License Key Disk, Emergency Key Disk, Certificate of License, 
Terms and Conditions; 
2 CDs with SIMATIC PDM V6.0 and Device Library and an 
additional Microsoft ServicePacks and Tools DVD 

 

SIMATIC PDM Software Update Service 6ES7 658-3XX00-0YL8 
 One-year subscription with automatic extension 

Condition: current software version 
 

Plug-in line for PROFIBUS 6ES7 901-4BD00-0XA0 
 designed with two 9-pin Sub-D connectors; max. transmission 

rate 12 Mbit/s; 3 m 
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Appendix A
A.1 Certifications 

The certifications are enclosed as a loose collection of operating instructions or on CD.. 

A.2 Literature and standards 
 

No. Standard Description 
/1/ IEC 61508 

Section 1-7 
Functional safety of following systems: 
• Safety-instrumented 
• Electrical 
• Electronic 
• Programmable 
Target group: 
Manufacturers and suppliers of equipment 

/2/ IEC 61511 
Section 1-3 

Functional safety - Safety systems for the process industry 
Target group: 
Planners, constructors and users 
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A.3 SIL Declaration of Conformity 
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A.4 exida proven in use 
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A.5 Overview of HART operating structure 
The following overview applies to the HART communicator operating structure.  

2 Online 1 (PV meas)  *) 
2 (PV) status 
3 Module type 
4 Identification 1 Operation Unit 1 Tag 

2 Long Tag --> M **) 
3 Descriptor 
4 Message 
5 Date 

2 Device 1 Manufacturer 
2 Model 
3 Device identification 
4 Distributor 
5 MLFB Order Number  1 MLFB Order No -->  M 
6 Measurement type 
7 Fabrication-No 
8 Final asembly number 
9 Sensor serial number 

10 Revisions 1 Universal rev. 
2 Field device rev. 
3 Software rev. 
4 Hardware rev. 

3 Basic Parameters 1 Pressure unit 

2 LSL (Lower Sensor Limit) 
3 USL (Upper Sensor Limit) 
4 Minimum Span 
5 LRV (Lower Range Value) 
6 URV (Upper Range Value)) 
7 Pressure damping 
8 Pressure xfer function xfer = transfer 

5 Config Inp/Outp 1 Quick-Setup & Meas. 1 PV, Current, Status 1 (PV meas)   *) 
2 AO (analogue output) 
3 (PV) % range 
4 Status            see  ---> 6 Diagnosis/Service 
5 Measurement type 

2 Meas.Val. &  Status 1 Pressure Values 1 Pressure 
2 Pres status 
3 Untrimmed pressure 
4 Untrimmed pres status 

2 Temperature Values 1 Sens-Temp 
2 Sens-Temp status 
3 Electr-Temp 
4 Electr-Temp status 

3 Level, Vol, Mass Values 1 Level 
(shown if valid items) 2 Level status 

3 Volume 
4 Volume status 
5 Mass 
6 Mass status 

4 Vol-, Mass- & Flow 1 Vol-Flow 
(shown if valid items) 2 Vol-Flow status 

3 Mass-Flow 
4 Mass-Flow status 

5 Appl & Stat 1 Customer 
(shown if valid items) 2 Customer Status 

3 Quick-Setup 1 Tag 
2 Ext TAG -->  M 
3 PV is 
4 (PV) unit 
5 Position correction  1   Position corr -->  M 
6 LRV 
7 URV 
8 Pressure damping 
9 Pressure xfer function 

2 Input 1 Config Pres/Temp 1 Pressure sensor 1 Pressure 
2 Untrimmed pres 
3 Pressure units 1 Pres abs/rel 

2 Pressure unit 
3 Untrimmed pres unit 

2 Temperature sensor 1 Sens-Temp 
2 Electr-Temp 
3 Temp units 1 Sens-Temp unit 

2 Electr-Temp unit 
3 Pres units          see --> 1 Pressure sensor 
4 Temp units         see --> 1 Temperature sensor 

2 Display Process Variables 1 Prozess variables 1 (PV measurement) 
2 (PV) %rnge 
3 A  O 
4 (SV measurement) 
5 (TV measurement) 
6 (QV measurement) 

3 Meas Switch/Mapper 1 measurement 
2 PV is 
3 SV is 
4 TV is 
5 QV is 
6 (measurement) config 1 Input scaling 1 Pres abs/rel 

e.g. Level 2 Pressure unit 
3 Input LRV 
4 Input URV 

2 Level scaling 1 Level unit 
e.g. Level scaling 2 Level LRV 

3 Level URV to be continued  
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3 Volume scaling 1 Volume unit 
2 Vol LRV 
3 Vol URV 
2 Density unit 
3 Density 
3 Mass unit 

6 (measurement) config 1 Input scaling 1 Pres abs/rel 
e.g. Flow 

e.g. Level
6 (measurement) config
continuance

3 Meas Switch/Mapper
continuance

2 Input
continuance

5 Config Inp/Outp
continuance

2 Pressure unit 
3 Input LRV 
4 Input URV 

2 Flow scaling 1 Vol flow unit 
2 Vol flow LRV 
3 Vol flow URV 
2 Density unit 
3 Density 
3 Mass flow unit 

6 (measurement) config 1 Input scaling 1 Pres abs/rel 
e.g. Customer 2 Pressure unit 

3 Input LRV 
4 Input URV 

3 Customer scaling 1 Cust unit (5 Ch) 
2 Cust LRV 
3 Cust URV 

7 Unser linearization 1 Special Curve status      --> only if meas not pres 
if Level, Flow or Customer 2 No curve points 
this is valid - otherwise not 3 Setup special char -->  M 

4 Display special char -->  M 
4 Meas.Limits & Span 1 Module range 

2 Active Device Variables 1 Pressure   1 Pressure unit 
2 Pres USL 
3 Pres LSL 
4 Trimpoint sum 
5 Pres min.span 

2 Sens-Temp 1 Sens-Temp unit 
2 Sens-Temp USL 
3 Sens-Temp LSL 
4 Sens-Temp min.span 

3 Electr-Temp 1 Electr-Temp unit 
2 Electr-Temp USL 
3 Electr-Temp LSL 
4 Electr-Temp min.span 

4 Untrimmed Pres  1 Untrimmed Pres unit 
2 Untrimmed Pres USL 
3 Untrimmed Pres LSL 
4 Untr Pres min.span 

additional if measurement 5 Level 1 Level unit 
is mapped to level 2 Level USL 

3 Level LSL 
4 Level min.span 

additional if measurement 6 Volume 1 Volume unit 
is mapped to level 2 Volume USL 

3 Volume LSL 
4 Volume min.span 

additional if measurement 7 Mass 1 Mass unit 
is mapped to level 2 Mass USL 

3 Mass LSL 
4 Mass min.span 

additional if measurement 5 Vol-Flow 1 Vol-Flow unit 
is mapped to flow 2 Vol-Flow USL 

3 Vol-Flow LSL 
4 Vol-Flow min.span 

additional if measurement 6 Mass-Flow 1 Mass-Flow unit 
is mapped to flow 2 Mass-Flow USL 

3 Mass-Flow LSL 
4 Mass-Flow min.span 

additional if measurement 5 Customer 1 (PV) unit 
is mapped to customer 2 Customer  USL 

3 Customer  LSL 
4 Customer min. span 

3 Output 1 Analog output 1 Analog output 
2 Percent range 
3 Zero and Span 1 Zero/Span set 1 Apply values >1 
4 Pres xfer function 2 Out Scaling PV      >2 
5 Startpoint square root 

>1 Out Scaling PV 1 Unit 
2 LRV 
3 URV 
4 LSL 
5 USL 

>2 Apply values 1 Apply values -->  M 
6 Current Limits 1 Lower AO Limit 

2 Upper AO Limit 
7 Alarms 1 AO Alarm Type 

2 Alarm LRV 
3 Alarm URV 

2 Sensor trim points 1 Lower sensor trim point 
2 Upper sensor trim point 

3 HART output 1 Polling address 
2 Num request preambles 
3 Num response preambles 

4 Local meter 1 Meter type 
2 Unit tracking 
3 Local Display unit to be continued  
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4 LCD Settings 1 LCD Scaling, if On: 2 LCD Unit 
5 Bargraph 3 LCD LRV 

4 LCD URV 
6 Access Control 1 Lokal keys control mode 

2 Write protect 
3 Set write protect -->  M 

5 Mech. Construction 

4 Local Meter

1 No of electronic changes 
Mech = mechanical 2 Design 1 Sensor 1 Fill fluid 

2 Isolation material 
3 O   ring material 
4 Module range 

2 Remote Seal 1 Number remote seal (RS) 
2 RS type 
3 RS isolator material 
4 RS fill fluid 
5 Extension length 
6 Extension type 
7 Capillar length 

3 Process Connection 1 Process Connection 
2 DrainVent / plug mat 
3 DrainVent / plug pos 
4 Process flange bolt 
5 Flange type 
6 Flange material 

4 Electronic Connection 1 Electr housing material 
2 Electr connection 

7 Diagnosis/Service 1 Status 1 Status summary
2 Extended device status
3 Simulation status
4 Hardw/Firmw status 1 Status group 2

2 Status group 3
3 Status group 4
4 Status group 5

5 Diag Alarm Status 1 Status group 15
2 Status group 16

6 Diag Warn Status 1 Status group 19
2 Status group 20

2 Device 1 Selftest/Reset 1 Selftest --> M
2 Display Test --> M
3 Master reset --> M
4 Changes Config 1 Config changed counter

2 Sensor trim 1 Restore mfgr trims  --> M mfgr = manufacturer
2 Sensor trim 1 Sensor trim points 1 Lower sensor trim point

2 Upper sensor trim point
2 Sensor trim 1 Pres zero trim--> M

2 Lower sensor trim --> M
3 Upper sensor trim --> M

3 Trimpoint summary
3 Trim analog output 1 D/A trim --> M

2 Scaled D/A trim --> M
4 Position correction 1 Position corr  --> M

3 Simulation/Test 1 Loop test --> M Simulation AO
2 Inputs --> M Simulation Fixed / Ramp

4 Access Control 1 Local keys control mode
2 Write protect
3 Set write protect --> M

3 Diagnostic settings 1 W/A time unit W/A = warning/alarm
2 Calib interval 1 Calib status

2 W/A acknowledge --> M
3 Calib timer 1 Calib time

2 Reset timer --> M
4 Calib warning
5 Calib alarm
6 W/A activation

3 Service interval 1 Service status
2 W/A acknowledge --> M
3 Service timer 1 Service time

2 Reset timer --> M
4 Service warning
5 Service alarm
6 W/A activation

4 AO saturation 1 AO alarm type
2 Saturation alarm
3 Alarm duration
4 Alarm activation

5 Limiter setup 1 Display limiter --> M
2 Setup limiter --> M
3 Limiter status --> M
4 Limiter: Ack W/A --> M Ack = acknowledge
5 CmpCnt: Ack W/A --> M CmpCnt = 
6 Reset counter. --> M Comparation Counter

4 View 1 Operating hours 1 Operating hours Electr
2 Operating hours Sensor

3 Min/Max pointer 1 Pressure pointer 1 Pres max
2 Pres min
3 Reset pointer --> M

2 Electr-Temp pointer 1 Electr-Temp max
2 Electr- Temp min
3 Reset pointer --> M

3 Sens-Temp pointer 1 Sens-Temp max
2 Sens-Temp min
3 Reset pointer --> M

6 Certif  &  Approv 1 Explos. Protection
Certif = Certification
Explos = Explosion

Approv = Approval

continuance
5 Config Inp/Outp
continuance
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A.6 Pressure equipment directive 
The monitoring of the design, dimensioning, testing and manufacture to ensure it is in 
accordance with Module H (comprehensive quality assurance) by TÜV North as the 
appointed body.  

General       

The pressure equipment directive 97/23/EC applies to the align-
ment of the statutory orders of the European member states for 
pressure equipment. Such equipment in the sense of the direc-
tive includes vessels, pipelines and accessories with a maxi-
mum permissible pressure of more than 0.5 bar above atmos-
pheric.
The pressure equipment directive can be used starting Novem-
ber 29, 1999, and is compulsory starting May 29, 2002.

Division according to the danger potential
Equipment is divided in line with the pressure equipment direc-
tive according to the danger potential (medium/pressure/vo-
lume/nominal diameter) into the categories I to IV or Article 3 Pa-
ragraph 3.
The following criteria are decisive for assessment of the danger 
potential, and are also shown in Diagrams 1 to 4 and 6 to 9:

Fuelled pressure equipment or equipment heated in another 
manner are shown separately in Diagram 5.

Note:
Liquids according to Article 3 are those liquids whose steam 
pressure is not more than 0.5 bar above standard atmospheric 
pressure (1013 mbar) at the maximum permissible temperature.

Division of media (liquid/gaseous) into the fluid groups

Fluids are divided according to Article 9 into the following fluid 
groups:

Conformity rating

Pressure equipment of categories I to IV must comply with the 
safety requirements of the directive and be assigned the CE 
symbol.

They must comply with a conformity rating procedure according 
to Appendix III of the directive.

Pressure equipment according to Article 3 Paragraph 3 must be 
designed and manufactured in agreement with the sound engi-
neering practice SEP applying in a member country, and must 
not be assigned a CE symbol (CE symbols from other directives 
are not affected).

Siemens has carried out a conformity rating, assigned a CE sym-
bol, and issued a declaration of conformity for its products (pro-
viding the equipment is not within the context of Article 3 
Paragraph 3).

Supervision of the design, dimensioning, testing and manufac-
ture is carried out according to module H (comprehensive qual-
ity assurance).

Notes:
• Equipment designed for media with a high danger potential 

(e.g. gases of fluid group 1) may also be used for media with 
a lower danger potential (e.g. gases of fluid group 2, or liquids 
of fluid groups 1 and 2).

• The pressure equipment directive according to Article 1 Para-
graph 1 does not apply to equipment such as e.g. mobile off-
shore plants, ships, aircraft, water supply and waste water net-
works, nuclear plants, rockets and pipelines outside industrial 
plants.

• Fluid group Group 1 or 2

• Aggregate state Liquid or gaseous

• Type of pressurized equipment
- Vessel

- Pipeline

Product of pressure and volume 
(PS * V [barL])
Nominal diameter, pressure or 
product of pressure and nominal 
diameter (PS * DN)

The maximum permissible temperature for the used liquids 
is the maximum process temperature which can occur, as 
defined by the user. This must be within the limits defined for 
the equipment.

Group 1

Potentially
explosive
R phrases: 
e.g.: 2, 3 (1, 4, 
5, 6, 9, 16, 18, 
19, 44)

Highly toxic 
R phrases: 
e.g.: 26, 27, 28, 
39 (32)

Highly
flammable
R phrases: 
e.g.: 12 (17)

Toxic
R phrases: 
e.g.: 23, 24, 25 
(29, 31)

Readily
flammable 
R phrases: 
e.g.: 11, 15, 17 
(10, 30)

Fire 
stimulating
R phrases: 
e.g.: 7, 8, 9 
(14, 15, 19)

Flammable if the maximum permissible temperature is above the flash 
point.

Group 2

All fluids not belonging to Group 1.
Also applies to fluids which are e.g. dangerous to the environment, cor-
rosive, dangerous to health, irritant or carcinogenic (if not highly toxic).

 
Figure A-1 Pressure equipment directive, sheet 1 
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Diagrams

• Gases of fluid group 1
• Vessels according to Article 3 Number 1.1 Letter a) First dash
• Exception: unstable gases belonging to Categories I and II 

must be included in Category III.

• Gases of fluid group 2
• Vessels according to Article 3 Number 1.1 Letter a) Second 

dash
• Exception: fire extinguishers and bottles for breathing appara-

tus: at least Category III.

• Liquids of fluid group 1
• Vessels according to Article 3 Number 1.1 Letter b) First dash

• Liquids of fluid group 2
• Vessels according to Article 3 Number 1.1 Letter b) Second 

dash
• Exception: modules for producing warm water

• Fuelled pressure equipment or equipment heated in another 
manner above 110 °C and liable to overheating. 

• Vessel according to Article 3 Number 1.2
• Exception: pressure cooker, test procedure at least according 

to Category III.  
Figure A-2 Pressure equipment directive, sheet 2 
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• Gases of fluid group 1
• Pipelines according to Article 3 Number 1.3 Letter a) First dash
• Exception: unstable gases belonging to Categories I and II 

must be included in Category III.

• Gases of fluid group 2
• Pipelines according to Article 3 Number 1.3 Letter a) Second 

dash
• Exception: liquids at temperatures > 350 °C belonging to Cat-

egory II must be included in Category III.

• Liquids of fluid group 1
• Pipelines according to Article 3 Number 1.3 Letter b) First dash 

• Liquids of fluid group 2
• Pipelines according to Article 3 Number 1.3 Letter b) Second 

dash  
Figure A-3 Pressure equipment directive, sheet 3 
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List of abbreviations B
List of abbreviations 

Table B-1 Variables 

Abbreviation In full Meaning 

PV Primary variable  
SV Secondary variable   
TV Tertiary variable  
QV Quarternary variable  

 

Table B-2 Units 

Abbreviation In full Meaning 

bar a bar absolute Unit of pressure for absolute pressure 
bar g bar gauge Unit of pressure for gauge pressure 
lb Pfund (engl.: Pound) Unit of weight 
psi a psi absolute Unit of pressure for absolute pressure 
psi g psi gauge Unit of pressure for gauge pressure 

 

Table B-3 Other abbreviations 

Abbreviation In full Meaning 

PED Pressure equipment directive  
HART Highway Addressable Remote 

Transducer 
Standard protocol for the transmission of information between field 
device and automation system 

MA Start of scale value  
ME Full scale value  
NFPA National Fire Protection 

Association 
 

F&B Food and beverage industry  
PDM Engl.: Process Device Manager  
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B.1 Functional safety 
 
Abbreviation Full term in English Meaning 
FIT Failure in Time Frequency of failure  

Number of faults withing 109 hours 
HFT Hardware Fault Tolerance Hardware fault tolerance: 

Capability of a function unit to continue executing a required 
function in the presence of faults or deviations. 

MooN "M out of N" voting  Classification and description of the safety-instrumented system 
in terms of redundancy and the selection procedures used. 
A safety-instrumented system or part that consists of "N" 
independent channels. The channels are connected to each 
other in such a way that "M" channels are in each case 
sufficient for the device to perform the safety instrumented 
function. 
Example: 
Pressure measurement: 1oo2 architecture. A safety-
instrumented system decides that a specified pressure limit has 
been exceeded if one out of two pressure sensors reaches this 
limit. In a 1oo1 architecture, there is only one pressure sensor. 

MTBF Mean Time Between Failures Average period between two failures 
MTTR Mean Time To Restoration Average period between the occurrence of a fault in a device or 

system and restoration of functionality 
PFD Probability of Failure on Demand Probability of dangerous failures of a safety function on demand
PFDAVG Average Probability of Failure on 

Demand 
Average probability of dangerous failures of a safety function on 
demand 

SFF Safe Failure Fraction Proportion of safe failures:  
Proportion of failures without the potential to bring the safety-
instrumented system into a dangerous or non-permissible 
functional status. 

SIL Safety Integrity Level The international standard IEC 61508 defines four discrete 
Safety Integrity Levels (SIL 1 to SIL 4). Each level corresponds 
to a range of probability for failure of a safety function. The 
higher the Safety Integrity Level of the safety-instrumented 
system, the lower the probability that it will not execute the 
required safety functions.  

SIS Safety Instrumented System A safety-instrumented system (SIS) executes the safety 
functions that are required to achieve or maintain a safe status 
in a system. It consists of a sensor, logic unit/control system 
and final controlling element. 

TI Test Interval  Testing interval of the protective function 
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Glossary 

ATEX 
ATEX is an abbreviation of the French term "Atmosphère explosible" (potentially explosive 
atmosphere). ATEX stands for both EC directives in the area of explosion protection: ATEX 
product directive 94/9/EC and ATEX operating directive 1999/92/EC. 

Auxiliary power supply 
Auxiliary power supply refers to an electrical supply or reference voltage which some 
electrical circuits require apart from the standard supply. The auxiliary power supply can, for 
example, be specially stabilized, have a particular level or polarity and/or other properties 
which are important for the correct functioning of switch components. 

Auxiliary voltage 
→ Auxiliary power supply 

Dangerous failure 
Failure with the potential to bring the safety-instrumented system into a dangerous or non-
functional status. 

EEPROM 
EEPROM (Electrically Erasable Programmable Read-Only Memory): a non-volatile, 
electronic memory module. 
EEPROMs are often used where individual bytes of data (e.g. configuration data or runtime 
meters) change over time and must be stored safely in the event of a mains power failure. 

Fail-safe 
The capability of a control to maintain the safe state of the controlled device, e.g. machine, 
process, or to bring the device to a safe state even when faults/failures occur. 

Failure/Fault 
Failure: 
A resource is no longer capable of executing a required function. 
Fault: 
Undesired state of a resource indicated by the incapability of executing a required function. 
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Fault 
→ Failure/Fault 

Fault tolerance 
Fault tolerance N means that a device can execute the intended task even when N faults 
exist. The device fails to execute the intended function in case of N+1 faults. 

Final controlling element 
Converter that converts electrical signals into mechanical or other non-electrical variables. 

Firmware 
Firmware (FW) is software, which is embedded in a chip in electronic devices – unlike 
software that is stored on hard disks, CD ROMs or other media. These days, firmware is 
mostly stored in a flash memory or EEPROM. 
Firmware usually contains the elementary functions for controlling the device, as well as 
input and output routines. 

Frequency shift keying 
Frequency shift keying in a simple form of modulation in which the digital values 0 and 1 are 
represented by two different frequencies. 

Frequency Shift Keying (FSK) 
→ Frequency shift keying 

HART 
HART (Highway Addressable Remote Transducer) is a standardized, widely used 
communications system used to structure industrial fieldbusses. The communications 
system provides digital communications for multiple participants (field devices) via a 
common databus. HART is based especially on the equally widely used 4/20 mA standard 
for the transfer of analog sensor signals. The cabling from existing older systems can be 
used directly and both systems operated in parallel. 
HART specifies several protocol levels in the OSI model. It facilitates the transfer of process 
and diagnostics data and control signals between field devices and high-level control 
systems. Standardized parameter sets can be used for the manufacture-independent 
operation of all HART devices. 
Typical applications include transmitters for measuring mechanical and electrical 
dimensions. 

Non-volatile memory 
→ EEPROM 
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Risk 
The combination of probability of a damage occurring and its magnitude. 

Safety function 
Defined function executed by a safety-instrumented system with the objective of achieving or 
maintaining a safe system status taking into account a defined dangerous occurrence. 
Example: 
Limit pressure monitoring 

Safety Instrumented Function 
→ SIF 

Safety Integrity Level 
→ SIL 

Safety-instrumented system 
A safety-instrumented system executes the safety functions that are required to achieve or 
maintain a safe status in a system. It consists of a sensor, logic unit/control system and final 
controlling element. 
Example: 
A safety-instrumented system is made up of a pressure transmitter, a limit signal sensor and 
a control valve. 

Sensor 
Converter that converts mechanical or other non-electrical variables into electrical signals. 

SIF 
A part/function of a safety-instrumented system that reduces the risk of a dangerous failure 
occurring. 

SIL 
The international standard IEC 61508 defines four discrete Safety Integrity Levels (SIL) from 
SIL 1 to SIL 4. Each level corresponds to the probability range for the failure of a safety 
function. The higher the SIL of the safety-instrumented system, the higher probability that the 
required safety function will work. 
The achievable SIL is determined by the following safety characteristics: 
● Average probability of dangerous failure of a safety function in case of demand (PFDAVG) 
● Hardware fault tolerance (HFT) 
● Safe failure fractions (SFF) 
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srli2 
→ srlin2 

srlin2 
"srli2" or "srlin2" is a type of square root extracting characteristic curve for the output current. 
This characteristic curve type is proportional to the flow rate, linear in two levels up to the 
application point and has a pre-defined application point of 10%. 
"srli2" or "srlin2" are synonymous and technically, there is no difference in them. The 
abbreviation "srli2" is used in sections that refer to the on-site operation of the pressure 
transmitter. The reason for this abbreviation is that the digital display of the pressure 
transmitter is restricted to five characters. The abbreviation "srlin2" is used for HART 
operation. 
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Index 

A 
Acknowledgement, 120 
Ambient temperature, 164, 165, 166, 167 

Influence, 159, 160, 161, 162, 163 
Analog output, 105 
Analog output block, 105 
Analog output stage, 93 
Arrow display, 60 
Assembly 

At electrostatic risk, 12 

B 
Bar graph, 113 
Basic variables, 55 
Blind adjustment, 108 
Bridge output voltage, 22, 23, 24 

C 
Calibration 

Current transmitter, 115 
Sensor, 113 

Calibration interval, 120 
Calibration timer, 120 
Certificate, 195 
Certification, 195 
Characteristic curve 

lin, 82 
srli2, 82 
srlin, 82 
sroff, 82 

characteristics 
Safety, 134 

Checking, 133 
Commissioning, 136 
Configuration data, 117 
Connector 

M12, 52 
Constant current operation, 78, 109 
Control system, 129 
Correct usage, 11 

Current limit, 110 
Current transmitter, 78, 109 

D 
Device variable, 61, 101 

DV, 94 
Device view, 18 
Diagnostic interrupt, 109, 119 
Diagnostic warning, 119 
Differential pressure, 16, 17, 82, 118 
Display of unit, 58 
Downscaling, 66 
DV 

Device variable, 94 
Dynamic variable (DV), 93 

E 
Electrical damping, 109 
Electromagnetic Compatibility, 164, 165, 166, 167 

Compatibility, 132 
Electronics, 133 
Electrostatic Sensitive Devices (ESD), 12 
EMC, 164, 165, 166, 167 
Error display, 59 

F 
Factory calibration, 116 
Failure current, 109 
Failure signal, 129 
Fast recording of measured values, 109 
Fast Response Mode, 109 
Fill liquid, 22, 24, 25 
Final controlling element, 129 
Firmware, 9 
Firmware version 

Safety Integrity Level, 132 
Flameproof enclosure, 12 
Flange, 24, 35 
Full scale value 

Set, 66 
Function chart, 26 
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H 
Han plug, 52 
HART 

Modem, 15 
HART communicator, 91 
Hazardous area, 11 
History, 9 

I 
Input scaling, 96, 98, 101 
Install 

Remote seal, 38 
Installation, 31, 32 
Intrinsic safety, 12 

K 
Keyboard lock, 80 

L 
L (level), 97 
LCD scaling, 106 
Level, 17 
Limit monitor, 125 
lin, 82, 118 
Load, 158 

M 
M12 connector, 52 
MA 

Start of scale value, 94 
Maintenance, 133 
Mapper, 93,  (Also see: Variable mapper) 
Mass, 95, 97 
ME 

Full scale value, 94 
Mean Time Between Failures, 131 
Measured value display, 65 
Measured value display, 85 
Measured value status, 102 
Measuring accuracy, 132 
Measuring cell 

Absolute pressure, 26 
Differential pressure and flow rate, 23 
Gauge pressure, 22 
Level, 24 

Measuring mode, 66, 92, 94, 98 

Measuring mode selector, 93, 94 
Measuring span, 66 
Message 

OVER, 61 
UNDER, 61 

Modular structure, 148 
More information, 10 
Mounting bracket, 32 
Mounting flange, 24 
MTTR, 134 

O 
Operating structure, 203 
operation 

Local, 65 
Output scaling, 96, 101 
Output scaling, 99 

P 
Pair of min/max pointer, 120 
Pairs of values, 99, 101 
PED, 206 
Plug 

Han, 52 
Position correction, 77 
Precautions, 11 
Pressure equipment directive 

Conformity evaluation, 206 
Diagrams, 207, 208 
Hazard potential, 206 

Pressure simulation, 124 
Pressure unit, 113 
Primary variable, 61 
Process connection, 17 
Product information on the Internet, 10 
PV 

Primary variable, 94 

Q 
Qualified personnel, 13 
QV 

Quarternary variable, 94 

R 
Ramp function, 123, 125 
Remote seal 
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Description, 28 
Install, 38 
Maintenance, 149 

Response time, 121 
Root application point, 83, 98 

S 
Safety 

Checking, 133 
Safety function, 131 

Checking, 132, 133 
Safety Integrity Level, 132 
Saturation limit, 110 
Sensor, 129 
sensor calibration, 113 
Service timer, 120 
Settings, 132 
Shut-off valve, 139, 141, 143, 144, 145 
Signal range, 61 
Simulation, 120, 123 
srli2, 82 
srlin, 82, 118 
srlin2, 118 
sroff, 82, 118 
Stabilizing valve, 141, 143, 145 
Start of scale value 

Set, 66 
Stop time, 121 
Structure, 17 
SV 

Secondary variable, 94 

T 
Tank connection, 186 
Technical data, 132 
Test certification, 11 
Trim 

Lower sensor calibration, 114 
Upper sensor calibration, 114 

Turning range, 46 
TV 

Tertiary variable, 94 
Type of protection 

Flameproof enclosure, 12 
Intrinsic safety, 12 
Limited energy nL (zone 2), 12 
Non-sparking nA (zone 2), 12 

V 
Variable mapper, 93 
Vent valve, 117, 143, 145 
Volume, 97 

W 
Working reliability regulation, 11 
worldwide 

Contact person, 10 
Worldwide contact person, 10 
Write protection, 80, 132 

Z 
Zero point calibration, 77, 108 
Zone 2, 12 
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Performance Certificate for STC−GO Compressor

Explanation of line types

Compressor type: STC−GO(10−SV−GL210)

Build number: 9088

Order Number: 62009088

Order Name: Bundamba

Testmotor: SIEMENS

Type of test motor: 1LG6 318−2MB90−Z

Serial number of test motor:1301/115426201

Curves valid for nominel conditions:

Inlet Pressure: 1.01700 [bar]

Inlet Temperature: 313.15 [K]

Relative Humidity: 60.0 [%]

Motor Speed: 2982. [1/min]

Accepted by: MOW

Siemens A/S, Turbomachinery Solutions (STS)

Test day: 15−06−2013

Average test condition

Inlet Pressure: 1.00658 [bar]

Inlet Temperature: 299.04 [K]

Relative Humidity: 36.4 [%]

Motor Speed: 2999. [1/min]

Used evaluation standards for Compressor:

ISO5389/VDI2045

Used evaluation standards for Volumeflow:

ISO 5167−1:1991/Amd.1:1998(E)
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Performance Certificate for STC−GO Compressor

Explanation of line types

Compressor type: STC−GO(10−SV−GL210)

Build number: 9088

Order Number: 62009088

Order Name: Bundamba

Testmotor: SIEMENS

Type of test motor: 1LG6 318−2MB90−Z

Serial number of test motor:1301/115426201

Curves valid for nominel conditions:

Inlet Pressure: 1.01100 [bar]

Inlet Temperature: 293.15 [K]

Relative Humidity: 60.0 [%]

Motor Speed: 2982. [1/min]

Accepted by: MOW

Siemens A/S, Turbomachinery Solutions (STS)

Test day: 15−06−2013

Average test condition

Inlet Pressure: 1.00658 [bar]

Inlet Temperature: 299.04 [K]

Relative Humidity: 36.4 [%]

Motor Speed: 2999. [1/min]

Used evaluation standards for Compressor:

ISO5389/VDI2045

Used evaluation standards for Volumeflow:

ISO 5167−1:1991/Amd.1:1998(E)
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Performance Certificate for STC−GO Compressor

Explanation of line types

Compressor type: STC−GO(10−SV−GL210)

Build number: 9088

Order Number: 62009088

Order Name: Bundamba

Testmotor: SIEMENS

Type of test motor: 1LG6 318−2MB90−Z

Serial number of test motor:1301/115426201

Curves valid for nominel conditions:

Inlet Pressure: 1.01100 [bar]

Inlet Temperature: 293.15 [K]

Relative Humidity: 36.0 [%]

Motor Speed: 2982. [1/min]

Accepted by: MOW

Siemens A/S, Turbomachinery Solutions (STS)

Test day: 15−06−2013

Average test condition

Inlet Pressure: 1.00658 [bar]

Inlet Temperature: 299.04 [K]

Relative Humidity: 36.4 [%]

Motor Speed: 2999. [1/min]

Used evaluation standards for Compressor:

ISO5389/VDI2045

Used evaluation standards for Volumeflow:

ISO 5167−1:1991/Amd.1:1998(E)
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Performance Certificate for STC−GO Compressor

Explanation of line types

Compressor type: STC−GO(10−SV−GL210)

Build number: 9088

Order Number: 62009088

Order Name: Bundamba

Testmotor: SIEMENS

Type of test motor: 1LG6 318−2MB90−Z

Serial number of test motor:1301/115426201

Curves valid for nominel conditions:

Inlet Pressure: 1.01100 [bar]

Inlet Temperature: 273.15 [K]

Relative Humidity: 60.0 [%]

Motor Speed: 2982. [1/min]

Accepted by: MOW

Siemens A/S, Turbomachinery Solutions (STS)

Test day: 15−06−2013

Average test condition

Inlet Pressure: 1.00658 [bar]

Inlet Temperature: 299.04 [K]

Relative Humidity: 36.4 [%]

Motor Speed: 2999. [1/min]

Used evaluation standards for Compressor:

ISO5389/VDI2045

Used evaluation standards for Volumeflow:

ISO 5167−1:1991/Amd.1:1998(E)
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