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MODEL OF DECLARATION OF CONFORMITY 
(Module H of the pressure equipment directive) 

 

 

 
NIRMAL INDUSTRIAL CONTROLS PVT.LTD. with registered office at 4, Nahur Industrial Estate, 
L.B.S.Marg, Mulund (W), Mumbai – 400 080. INDIA 
 
certifies under its sole responsibility that the item of equipment specified below has been designed, 
manufactured, inspected and tested as required by the relevant provisions of the Pressure Equipment 
Directive 2014/68/EU, transposed in the French law by the modified decree n° 99-1046 of 13 December 
1999. 
 
The item or equipment identified below has been subject to EC Unit verification (Module H of the pressure 
equipment directive) by Bureau Veritas - SA (notified body number 0062) which has issued the certificate 
of conformity  
 
 
EQUIPMENT: GAS PRESSURE REGULATOR 
 
 
Serial number(s) :  XXXXXX 
 
 
Technical standards and specifications used : EN 334 
 
 
 

                   NIRMAL INDUSTRIAL CONTROLS PVT. LTD. 
 
 
 
 
 
Place: MUMBAI 
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PRECAUTIONS 
 

A. GENERAL PRECAUTIONS 
 

 The apparatus described in this manual is a device subject to pressure installed in systems under pressure.  
 The apparatus in question is normally installed in systems for transporting flammable gases (natural gas, 

for example).  
 The apparatus be installed, operated and maintained in accordance with international and applicable 

codes and regulations, and Technical Manual instructions hereunder. 
 

CAUTION !!! 
 
NICPL will not be responsible for any untoward eventualities during the use of the apparatus if the apparatus is 
used or handled without  

a) going through this manual and/or  
b) Not following the specified instructions 

 
CAUTION !!! 
 
Person injury, equipment damage, or leakage due to escaping fluid or bursting of pressure containing parts 
may result if this regulator is over pressurized or is installed where service conditions could exceed the limits 
given in the specifications section, or where conditions exceed any ratings of the adjacent piping or piping 
components. 

 
 
B. PRECAUTIONS FOR THE OPERATORS 
 
Before proceeding with installation, commissioning or maintenance, operators must:   

 Examine the Safety Provisions applicable to the installation in which they must work;  
 Obtain the authorizations necessary for working when so required;  
 Use the necessary means of individual protection (helmet, goggles, etc.);  
 Ensure that the area in which they operate is fitted with the means of collective protection envisaged and 

with the necessary Safety indications.  
 

CAUTION!!! 
 

Only qualified personnel shall install or service a regulator. 
To avoid injury and damage, install the regulator in a safe location. 

 
 
C. HANDLING 
 
The handling of the apparatus and of its components must only be carried out after ensuring that the lifting device 
is adequate for the loads to lift (lifting capacity and functionality). The apparatus must be handled using the lifting 
points provided on the apparatus itself.  
Motorized means must only be used by the persons in charge of them. 
 

CAUTION!!! 
 
Appropriate care should be taken while handling to avoid damage to mounted accessories, pilots, tubing etc. 
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D. PACKING 
 
The packing for transportation of equipment and of relevant spare parts are designed and shaped to avoid damage 
to any part during transportation, warehousing and handling activities. Therefore the equipment and spare parts 
shall be kept into their packing until their installation in the final site. After packing is open, check that no damage 
occurred to any goods. If damage occurred inform the supplier and keep packing for any verification.  

 

 
E. INSTALLATION  
 
If the installation of the apparatus requires the application of compression fittings in the field, these must be 
installed following the instructions of the manufacturer of the fittings themselves. The choice of the fitting must be 
compatible with use specified for the apparatus and with specifications of the system when envisaged.  

 
 
CAUTION !!!  
 
Flush out all the pipelines before installation of regulator and check to be sure that the regulator has not been 
damaged or collected foreign material, during shipping. 

 

 
F. COMMISSIONING 
 
While commissioning, the risks associated with any discharges into the atmosphere of flammable or noxious gases 
must be assessed. In case of installations in natural gas distribution networks, the risk of the formation of explosive 
mixtures (gas/air) inside the piping must be considered. 
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CONFORMITY TO DIRECTIVE 2014/68/EU (PED)  
 
 
Gas Pressure regulators SERIES D53 according to the EN 334 are categorized as pressure accessory 
according to directive 2014/68/EU (PED).  
 
 
The regulator SERIES D53/S… when incorporating safety-shut (according to EN 14382) is categorized as 
safety accessory according to PED.  
 
 
 

 
CAUTION!!! 
 
The regulator with incorporated safety shut off should be used for all equipments / piping  
system which are classified in Category III and below in accordance with 2014/68/EU (PED) 
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1. 0  INTRODUCTION 

 
This manual proposes to provide the essential information for the installation, start-up, disassembly, reassembly 
and maintenance of the Regulators Series D53.  
This is also appropriate, however, to provide a brief illustration of the main features of the regulator and of its 
components.  
 
These are available in the followings versions 

 D53C  : Pressure Regulator 
 D53M : Monitor Regulator to be installed at upstream of Active Regulator 
 D53S : Pressure Regulator and Slam Shut Device combined in one unit 
 D53MS  : Monitor Regulator and Slam Shut Device combined in one unit 

 
1. 1 MAIN FEATURES 
 
The Series D53 pressure regulator is a pilot operated regulator for medium and high pressure.  

 
1. 2 SPECIFICATIONS 
 

 Design pressure: up to 100 bar;  
 Design temperature: -20 °C to +60 °C;  
 Range of the inlet pressure bpu: 0.5 to 100 bar; 
 Possible regulation range Wd: 0.5 to 50.0 bar (depending on the pilot installed) 
 Minimum differential pressure: 0.5 bar;  
 Accuracy class AC : up to 1.0 (according to EN 334) 
 Lock-up pressure zone class SZ: up to 2.5.  

 

Available Sizes & End connections : 
 
Size  : DN 25, 50, 80, 100, 150 , 200 , 250 
End Connection : Flanged end - PN 16, PN25, ANSI 150, ANSI 300, and ANSI 600 
 
 
Maximum Operating Inlet Pressure at average ambient temperature is, for 
PN 16  : 16 bar 
PN 25  : 25 bar 
ANSI 150 : 19 bar 
ANSI 300              : 48 bar 
ANSI 600              :                99 bar 

  
 

 
CAUTION!!! 
 
The pressure / temperature limits in this manual and other relevant applicable standard or code Limitation 

should not be exceeded. 
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1.3 OPERATION 
 
The regulator is operated by two stage pilot. The pilot reduces the inlet pressure Pe in two stages and provides 
constant motorization pressure Pm to operate the main regulator, Refer Fig. 1. 
 
In the absence of pressure, the plug (05) remains in the closed position by the spring (16), and rests on the molded 
seat (04). The upstream pressure, even if variable, does not change this position as the plug is balanced and is 
therefore subject to equal pressures, even if the sections are different. The plug rod (18) is also between two equal 
pressures, as the pressure upstream is also passed through the hole in plug rod (18) to the top piston chamber (H). 
 
The plug movement is controlled by the diaphragm (10) by the following forces acting on it:  

 Downwards: The force of the spring (16), the thrust deriving from the regulated pressure Pa in the top 
diaphragm chamber (E) and the weight of the diaphragm assembly & plug assembly. 

 Upwards: The thrust deriving from the motorization pressure Pm in the bottom diaphragm chamber (F), 
supplied by the pilot.  

 
The motorization pressure is obtained by drawing gas from the regulator at the upstream pressure. The gas is 
filtered through the Filter (41) and is subjected to initial reduction in the first Stage pilot, Refer Fig. 2 composed 
essentially of a plug (37), a spring (28A) and a diaphragm (34A) to a value, which depends on the pressure set-
point of the regulator. The pressure then passes to second stage pilot that controls pressure by means of a plug 
(35), a main spring (28B) and a diaphragm (34B) to the motorization pressure, Pm, which is supplied to bottom 
diaphragm chamber (F) of the main regulator. The regulation of Pm is obtained by the comparison of the force 
exerted by setting spring 28B of the pilot and the action of the regulated pressure, Pa, acting in the chamber below 
the diaphragm 34B.  
 
The set point can be changed by turning the adjustment set screw (31B); clockwise rotation increases Pm and 
therefore the regulated pressure, Pa; the opposite occurs when the set screw is turned anticlockwise.  
 
If, for example, the downstream pressure, Pa, drops during operation (because of an increase in the consumption 
or flow rate or a drop in the upstream pressure) an imbalance occurs at the diaphragm (34B) of the pilot, which is 
displaced to increase the opening by pressing the plug (35) downward. As a result, the motorization pressure 
value, Pm, increases and, by acting in the bottom chamber (F) of diaphragm (10) (fig.1) causes the plug (05) to 
move upwards and therefore an increase in the opening of the regulator until the set point of the regulated 
pressure, Pa, is restored. 
 
Vice versa, when the regulated pressure begins to increase, the force it exerts on the diaphragm (34B) of the pilot 
that moves the diaphragm (34B) upward displacing the plug (35), towards the closed position. The pressure, Pm, 
then drops because of the pressure transfer from bottom chamber (F) to top chamber (E) through the orifice (N), 
and the force exerted by the spring (16) causes the downward displacement of the plug (05), to restore the 
regulated pressure to the set point. In normal working conditions, the plug (35) of the pilot positions itself so that 
the motorization pressure value, Pm, is such as to maintain the downstream pressure value, Pa, around the set 
point. 
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 Figure 1 : TYPICAL D53 SERIES PRESSURE REGULATOR WITH PILOT VALVE  

 

Note: Tubing Connections C & D are to be made by Customer/User 
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 Figure 2 : PILOT VALVE  - TYPE DNP1    
 

SLAM SHUT-OFF VALVE OPERATION (REFER FIG.3) 
 

The Regulator having Slam Shut Device (Refer Fig. 3) attached to the main body .The control mechanism (E) i.e. 
Pilot-DNP12having linkage mechanism (B) which is connected to latching mechanism (F)  that hold the plug rod 
(14S) in open position. The sensing element is diaphragm (31S) which continuously monitors the line pressure 
which is to be safeguarded. This pilot is spring-cum-diaphragm type valve with under & over pressure shut-off 
arrangement and in case of over-pressurization or under-pressurization takes place, it gives signal pressure to pilot 
€ which in turn trips off the main valve. 
 
In normal condition the main valve remains in open position by holding the plug rod (14S) by latching 
arrangement (F) provided in device unit.  
 

Whenever the pressure monitored by (Pilot-DNP12) exceeds above its set intervention value, this pressure acts on 
below the diaphragm area (G ) , this results in diaphragm (31S) to move upward displacing the latching 
mechanism ( F ). Thus the upward movement of plug rod  (14S ) releases the ball (18S ) from the plug rod (14S)   , 
this results in upward movement of plug assembly (A) which closes the valve by the action of spring (9S). 
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RE-SETTING PROCEDURE (REFER FIG.3) 
 
To reset the device,  

1) Engage the reset lever (49S) slot in reset square head of connector rod (48S). 
2) Turn the reset lever (49S) slightly; this will open the pressure equalizing orifice in the plug rod (14S). 
3) Allow the pressure at inlet and outlet to equalize.  
4) Now turn the reset lever (49S) to fully towards open position i.e. in downward direction. After reaching the 

extreme position, press the push button (23S) to engage the latching mechanism (F). This can assured by 
hearing a latching sound before latching .With this it can be ensured that the latching mechanism has 
correctly latched in-place of plug rod (14S) which in turn is connected to plug assembly (A).  

5) Now remove the reset lever  (49S)from the connector rod (48S). 
Regulator is ready for operation  

 

 
CAUTION!!! 
The valve can be re-opened only by manual resetting. Before resetting the valve ensure that the cause for over-
pressurization is found and rectified.  

 

Figure 3: SLAM SHUT VALVE WITH PILOT VALVE – TYPE DN12 
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1.4 START-UP SETTINGS 

 

The Regulator Series D53 with pilots is having following regulation range. 
 
Table : 1 
 

Configuration. No. 
Regulator  

Set Pressure Range 
Safety Shut Off Device 

 Set Pressure Range 
Pilot Type. 

1 0.5 TO 2.0 Barg 1.6 TO 4.0 Barg 
DNP1 

2 1.5 TO 6.0 Barg 2.8 TO 5.4 Barg DNP1 

3 4.0 TO 18.0 Barg 4.6 TO 8.0 Barg DNP1 

4 10.0 TO 30.0 Barg 12.0 TO 22.0 Barg DNP1 

5 25.0 TO 50.0 Barg 26.0 TO 44.0 Barg DNP9 & DNP10 

 
Refer Figure 2 
 

The regulator is factory set at the pressure requested or ordered and normally, no setting is again required. 
However, if, due to unpredicted or unanticipated changes in the planned parameters, the regulator may required to 
set at different set point, this can be done by turning the set screw 31B of pilot DNP1.  

 For increasing the regulated pressure: Turn the set screw (31B) in clockwise direction. 
 For decreasing the regulated pressure: Turn the set screw (31B) in anti-clockwise direction. 

 
When desired setting has been set, the set screw shall be locked by tightening the lock nut provided and cap shall 
be placed over it. 
 
 
Refer Figure 2 & Figure 3 
 

Similarly, the Safety shut off device may required to set at different set point, this can be done by turning the set 
screw 51 (fig.3) of Pilot-TYPE DNP12. 
FOR OPSO ; 

 For increasing the regulated pressure: Turn the set screw (19S) in clockwise direction. 
 For decreasing the regulated pressure: Turn the set screw (19S) in anti-clockwise direction. 

 
FOR UPSO ; 

 For increasing the regulated pressure: Turn the set screw (20S) in clockwise direction. 
 For decreasing the regulated pressure: Turn the set screw (20S) in anti-clockwise direction. 

 
 
 

 

2.0 INSTALLATION 
 
2.1 GENERAL 
 

Pressure regulator does not require any supplementary upstream safety accessory for protection against 
overpressure compared with its design pressure PS, when upstream reducing station is sized for a max 
downstream incidental pressure MIPd < 1.1 PS.  
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2.2  PRE-INSTALLATION CHECKS 
 

Before installing the regulator it is necessary to ensure that:  
a. The regulator has been installed in vertical position, but be sure flow through the body is in the direction 

indicated by the arrow on the body 
b. The use of suitable gaskets and approved piping and bolting practices has been done; 
c. The regulator can be inserted in the space provided and that subsequent maintenance operations will be 

sufficiently practicable; 
d. The upstream and downstream piping is at the same level and capable of supporting the weight of the 

regulator; 
e. The inlet/outlet flanges of the piping are parallel; 
f. The inlet/outlet flanges of the regulator are clean and the regulator itself has not been subject to damage 

during transport; 
g. The gas supply to regulator has been cleaned by means of proper Filters / Separators / Scrubbers to avoid 

any technical failure & reasonable hazard of erosion or abrasion for pressure containing parts; 
h. The piping upstream has been cleaned or flushed for removal of residual impurities such as welding scale, 

sand, paint residues, water, etc; 
i. The regulator has been installed in non-seismic area and hasn’t to under go fire and thunderbolt action; 
j. The vent & drain arrangements has been provided adequately at upstream and downstream of the 

regulator. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4:  Typical Installation of D53 SERIES Regulator 
                (For sensing connections refer details under 2.3)  
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2.3  CONNECTING THE REGULATOR 
 

The connections between the apparatus and the main piping must be made using stainless steel pipe with 
minimum internal diameter of 8 mm.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5A   Installation in straight line 

Figure 5B   Installation with outlet header at 90o 
 
 

Tube & Fitting Sizes: FOR DNP1 Pilot Valve 
 

Tubing conn. Tube size Start Fitting size End fitting size Remarks 

A 3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD Supply Pr. to Pilot 

B 3/8” OD 3/8” NPTM x 3/8” OD 1/4” NPTM x 3/8” OD Motorization pressure, Pm 

C 3/8” OD 3/8” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Downstream signal to Pilot 

D 3/8” OD 1/2” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD 
Downstream signal to Main 

Regulator 

 
 
Note: Tubing Connections C & D are to be done by Piping contractor as per installation requirements. 
 
The regulator must be so installed that the flow is in the direction of the arrow on the body.
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Tube & Fitting Sizes: FOR DNP9 & DNP10 Pilot Valve 
 

Tube size Start Fitting size End fitting size Remarks 

3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD Supply Pr. to 1st Stage Pilot 

3/8” OD 1/4” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Motorization pressure, Pm 

3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD 1st Stage outlet to 2nd Stage Inlet  

3/8” OD 1/4” NPTM x 3/8” OD 1/4” NPTM x 3/8” OD Downstream signal to Pilot 

3/8” OD 1/2” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Downstream signal to Main Regulator 

 3/8” x 3/8” x 3/8” OD. Ferrule Tee  

 3/8” x 3/8” OD. Elbow  

 

For better performance of the regulator it is important that the downstream pressure sensing connections are 
taken from the distance shown in Fig. 5A & 5B and the gas velocity at the take offs must not exceed the values 
below. 
 For Downstream Pressure Pa > 1 bar;   Vmax = 40 m/s 
 For Downstream Pressure Pa < 1 bar;   Vmax = 25 m/s 
 

 
CAUTION !!! 
The gas velocity at any point must not exceed the following values in the piping :  

Unfiltered Gas : Vmax = 20 m/s 
Filtered Gas     : Vmax = 40 m/s 

 

 

 
3. 0 ACCESSORIES & CONFIGURATIONS 
 

3.1 RELIEF VALVE 
 
The relief valve is a safety device which releases a certain small quantity of gas to the atmosphere when the 
pressure at the control point exceeds the set-point as a result of short-lasting events such as, the very fast closing of 
the on/off valves and/or overheating of the gas with zero flow rate demand. The release of the gas to atmosphere 
can, for example, delay or block intervention of the slam-shut valve for transitory reasons deriving from damage to 
the regulator. 
 
The quantity of gas released depends on the extent of the over pressure with respect to the set point. The different 
models of the relief valve are available. 

 

3.2 SLAM SHUT DEVICE (Series SH4) 
 
Slam Shut off is a device which immediately blocks the gas flow by intervention if due to some failure, the 
downstream pressure reaches the set point. 
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When the slam shut incorporated into pressure regulator it is also to be considered as safety accessory according 
to Directive PED, cuts off the feeding of gas both to pressure regulator and to its pilots when the pressure increases 
/ decreases.  

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Typical Installation with Slam Shut Device SERIES SH4 

 
3.3 IN-LINE MONITOR 
 
In this configuration the monitor regulator is installed upstream of the main (active) regulator (refer Fig. 7 & 8) 
 
Although their roles are different, the two regulators are virtually identical from the point of view of their 
mechanical construction. The only difference is that the monitor is set at a higher pressure than the main active 
regulator. 
 
 
The in-line monitor is an emergency regulator which comes into operation to replace the active regulator if for any 
reason the down line pressure rise up to the value set for its intervention. 
 
 
Normally, Monitor remains wide open and Active regulator regulates the outlet pressure at the set value. If, in case 
of contingency, controlled pressure tends to rise, Monitor regulator takes over and regulates the controlled 
pressure at its set value, which is marginally higher than that of Active regulator. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7:  Typical Installation Active Monitor Configuration with DNP1 Pilot  
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Figure 7A:  Typical Installation Active Monitor Configuration with DNP9 & DNP10 Pilot  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 8 :  Typical Installation Active Monitor Configuration with DNP1 Pilot (Monitor with in-built Slam Shut) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8A:  Typical Installation Active Monitor Configuration with DNP9 & DNP10 Pilot (Monitor with in-built Slam Shut) 
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4.0 START UP INSTRUCTIONS 
 

4.1 GENERAL 
 
After installation, check that the inlet/outlet on-off valves, any by-pass and the bleed cock are closed. Before 
starting up, checking is recommended to ascertain that the conditions of use are in conformity with the 
specifications of the equipment. These specifications are recalled with the symbols on the plate fitted on the 
Regulator (Refer fig. 9).  

 

REGULATOR NAME PLATE SPECIMEN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAFETY SHUT OFF DEVICE NAME PLATE SPECIMEN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9 
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CAUTION !!! 
 

 
Do not use the Equipment for the parameters other than those for which it is ordered for. 
 

 

4.2 CHARGING THE GAS & LEAK TEST 
 
The charging of the gas must be carried out very gradually. Also to protect the regulator from possible damage, 
following operations must be avoided: 
- Pressuring the line through isolation valve located downstream of regulator. 
- De-pressuring the line through isolation valve located upstream of regulator. 

 
External leak tightness is assured if no bubbles form when a foam medium is applied on the pressurized 
component. 
 
The regulator and other devices (slam-shut, monitor) are normally supplied for the desired set-point. It is possible 
that the settings may have changed for various reasons (e.g., vibration during transport) while remaining within 
the values permitted by the springs used.  
 
We therefore recommend checking the settings using the procedures illustrated below. Table 2 gives the 
recommended set-points for the equipments in the various installation arrangements. The figures in these tables 
can be useful both when checking existing set-points and for modifying them if necessary later on.  
 
The installations consisting of two streams, we suggest testing one stream at a time, starting from the one with the 
lower set-point, known as the “stand-by” stream. The set-points of the equipments in this stream will obviously 
deviate from those specified in the Table 2.  
 

 

4.3  SET POINT SELECTION 
 

Before commissioning the regulator it must be checked that all the on/off valves (inlet, outlet, any by-pass) are 
closed and that the gas is at a temperature which will not lead to malfunctioning.  

 
Table : 2 

Recommended Set points of line equipments consisting of Regulator Active + Monitor + Slam-shut                         
(Over Pressure & Under Pressure) + Relief Valve 

Set-point       
Regulator      (Pas) 

bar 

Set-point       
MONITOR 

Set-point RELIEF-
VALVE 

Set-point SLAM-
SHUT (OPSO a) 

Set-point SLAM-
SHUT (UPSO b) 

0.5<Pas>2.1 Pas x 1.1 Pas x 1.3 Pas x 1.5 Pas x 0.75 bar c 

2.1<Pas>5 Pas x 1.1 Pas x 1.3 Pas x 1.4 Pas x 0.75 bar 

5<Pas>25 Pas x 1.05 Pas x 1.15 Pas x 1.3 Pas x 0.75 bar 

25<Pas>50 Pas x 1.05 Pas x 1.15 Pas x 1.3 Pas x 0.75 bar 
a
 OPSO : Over Pressure Shut Off 

b UPSO : Under Pressure Shut Off 
 
c Difference between Regulator set point (Pas) & UPSO shall be 0.3 bar minimum 
 

 
 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        21           M-D53(FC)/03/2018-R0 

5.0 COMMISSIONING 
 

5.1  COMMISSIONING THE REGULATOR 
 
If there is a relief valve 8 in the line, refer to point 3.1.  
 
Refer Figure 10. 

 
1) Keeping the bleed valve 7 partially open, gradually open the inlet isolation valve 1, to pressurize the 

complete pipe line. 
2) Check reading on the pressure gauge 6 that pressure does not exceed the setting of the regulator. If 

necessary, suspend the operation by closing inlet valve 1, opening the cap (30) of pilot 5 and completely 
reducing the load on the spring by turning the adjustment screw (31) appropriately. 

3) Close the bleed cock 7 and check that the downstream pressure, after increasing, settles at a value lower or 
equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the seat 
leakage.  

4) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the on-
off valves 1 and 9.  

5) Very slowly open the downstream isolation valve 9 until the line gets completely filled. If, at the beginning 
of this operation, the pressure in the line is much lower than the set-point, the opening of this valve 9 
should be done very gradually so as to avoid excess flow through the regulator installation.  

6)  
Figure 10 
 
 
 
 
 
 
   
 
 
 
Figure 10A 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

5.2 COMMISSIONING THE REGULATOR WITH IN-BUILT SLAM-SHUT OFF 
 
 

If there is a relief valve 8 in the line, refer to point 3.1. 
 

 

 
31B 
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5.2.1  To Check and adjust the intervention of the slam-shut as follows: (Refer Fig.11) 
 
 
- Keeping both the inlet & outlet isolation valves 1 & 9 closed, open the slam shut device by means of the lever 

provided with the equipment; 
- To operate slam shut device it is recommended to provide a controlled auxiliary pressure to pilot 5 externally;  

 Over Pressure Shut Off (Safety devices, which shut off if pressure exceeds the regulator setting) : slowly 
increase the auxiliary pressure and check the intervention value. If necessary, increase the intervention 
value by turning the adjustment screw clockwise, or anticlockwise to reduce the intervention value.  

 Over & Under Pressure Shut Off (Safety devices, which shut off if pressure exceeds or falls down the 
regulator setting) : slowly increase the auxiliary pressure and record the intervention value. Restore the 
pressure to the set-point established for the regulator, and carry out the slam-shut reset operation. Check 
intervention for pressure reduction by slowly reducing the auxiliary pressure. If necessary increase the 
intervention values for OPSO or UPSO by respectively turning the OPSO or UPSO adjusting screws 
clockwise and vice versa to reduce the intervention values.  

- Operate the shut off device at least 2-3 times and ensure proper functioning. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 11 

 

 
CAUTION !!! 
After checking the slam shut operation, re-connect the sensing line to the take-off point. 
 

 
N.B.: It is recommended to carry out the intervention tests atleast every 3 months.  

 
 

5.2.2  Commissioning Procedure for Regulator with safety shut off (Refer Fig.11) 

 
 

At the end of the slam-shut operation check, proceed as follows:  
1) Ensure that the slam-shut is in closed position.  
2) Gradually open the inlet isolation valve 1, to pressurize the complete pipe line. 
3) Then slowly reset the slam-shut device by operating the provided lever.  

 In case of OPSO safety shut off device, the device will get suddenly engaged in the open position.  
 In case of OPSO & UPSO safety shut off device; keep the lever turned and increase the outlet pressure 

to the desired regulator set-point. At this point, the lever can be released and slam-shut will stay in the 
open position; 

4) Partially open the bleed cock 7. 
5) Check reading on the pressure gauge 6 that pressure does not exceed the setting of the regulator. If 

necessary, suspend the operation by closing inlet valve 1, opening the cap (30) [Refer Fig. 10] of pilot  - 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        23           M-D53(FC)/03/2018-R0 

TYPE DNP1 and completely reducing the load on the spring by turning the adjustment screw (31B) 
appropriately. 

6) If necessary, open the cap (30) of pilot –TYPE DNP1 & adjust the setting by turning the adjustment screw 
(31B). 

7) Close the bleed cock 7 and check that the downstream pressure, after increasing, settles at a value lower or 
equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the seat 
leakage.  

8) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the on-
off valves 1  
 
 

9) Very slowly open the downstream isolation valve 9 until the line gets completely filled. If, at the beginning 
of this operation, the pressure in the line is much lower than the set-point, the opening of this valve 9 
should be done very gradually so as to avoid excess flow through the regulator installation. 

10) It is recommended to check that when the slam-shut is operated manually, the flow in the line stops 
completely.  

 
The procedure same as above should be followed even if separate shut off device Series SH4 mounted at regulator 
upstream. 
 
 

5.3 COMMISSIONING THE REGULATOR (ACTIVE) HAVING IN-LINE MONITOR WITH 
 SAFETY SHUT OFF 

 
If there is a relief valve 8 in the line, refer to point 3.1. 
 
 
5.3.1 To Check and adjust the intervention of the slam-shut refer point 5.2.1 
 
N.B.: It is recommended to carry out the intervention tests at least every 3 months. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. 

 

 
5.3.2  Commissioning Procedure for Regulator having in-line monitor with safety shut off 
 
Refer Fig. 12. 
 
At the end of the slam-shut check, proceed as follows:  

1) Ensure that the slam-shut is in closed position.  
2) Gradually open the inlet isolation valve 1, to pressurize the complete pipe line. 
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3) Then slowly reset the slam-shut device by operating the provided lever.  
 In case of OPSO safety shut off device, the device will get suddenly engaged in the open position.  
 In case of OPSO & UPSO safety shut off device; keep the lever turned and increase the outlet pressure 

to the desired regulator set-point. At this point, the lever can be released and slam-shut will stay in the 
open position; 
 

4) Partially open the bleed cock 12. 
 

5) Completely increase the setting of the pilot 8 by turning the adjustment screw clockwise to make the active 
regulator 7 fully open. 

6) Check that the setting of the pilot 4 corresponds to the selected set value of the monitor and adjust it to the 
desired if necessary. 

7) Reduce the setting of the pilot 8 to the selected set value of the active regulator. 
8) The monitor will remain fully open during operation. 
9) Close the bleed cock 12 and check that the downstream pressure, after increasing, settles at a value lower 

or equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the 
seat leakage.  

10) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the on-
off valves 1 and 11.  

11) Very slowly open the downstream isolation valve 11 until the line gets completely filled. If, at the 
beginning of this operation, the pressure in the line is much lower than the set-point, the opening of this 
valve 11 should be done very gradually so as to avoid excess flow through the regulator installation. 

12) It is recommended to check that when the slam-shut is operated manually, the flow in the line stops 
completely.  

 
The procedure same as above should be followed even if separate shut off device SERIES SH4 mounted at regulator 
upstream. 

 
 

6.0 TROUBLE-SHOOTING 
 
Various kinds of problems could come across with the Regulators, same are stated here under with the possible 
remedies advised. 
 
The foremost reasons developing that can give rise to the various problems depends upon 

 the conditions of the gas; 
 The natural ageing and wear of the materials.  

 
 

 
CAUTION !!! 
Only qualified personnel with appropriate knowledge about the subject should carry out  
installation or servicing of a regulator and handling only after reading the manual  

 

 
Unsuitable person should not be permitted or allowed to fiddle with the regulator. The maintenance personnel 
should be trained officially by our authorized representative, whenever necessary. 
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6.1 REGULATOR  
 
Table. 3 (Refer Fig. 14,14A , 14B & 15 ) 
 

PROBLEM PROBABLE CAUSES REMEDY 

Seat leakage i.e. 
Increase in 

downstream 
pressure during no 

flow (Q = 0) 

 
PILOT 
IInd Stage Disc [26] worned or damaged 
 
Ist Stage Diaphragm [34A] rupture 

 
 
Replace the disc 
 
Replace the diaphragm 
 

 
MAIN REGULATOR 
Molded seat  [03] damaged 
 
Plug guide [07] O-rings [8.13] damaged 
 
Ice formation between the seat [03] and the 
plug [05] 

 

 
 
Replace the Molded seat  
 
Replace the O-rings  
 
Increase the gas temp. to the regulator. 

Increase in 
downstream 

pressure during 
flowing condition  

(Q > 0) 

 
PILOT 
IInd Stage Disc [26] worned or damaged 
 
IInd Stage Plug [35] stucked in the open 
position 
 
IInd stage Spring [23B] given up  
 

 
 
Replace disc 
 
Clean & check free movement 
 
Replace with new spring 

 

MAIN REGULATOR 
Molded seat [03] damaged 
 
Ice formation between the seat [03] and the 
plug [05] 
 
Deposition of Dirt on molded seat [03]  
 
Plug [05] jammed 
 
Diaphragm [10] fitted incorrectly 
 
Downstream sensing line chocked 
 
Plug guide [07] O-rings [8.13] damaged 
 
Set Pressure disturbed 
 

 
Replace the Molded seat 
 
Increase the gas inlet temp. to the Regulator 
 
Clean & Check gas quality & filtration 
 
 
Clean & Check free movement 
 
Fit the diaphragm properly 
 
Clean the sensing line 
 
Replace O-Rings 
 
Adjust set point referring start-up settings 
pt. 1.4 
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Drop in 
downstream 

pressure 

 
PILOT 
Ist stage setting low  
 
Pilot Filter element [41] clogged 
 
IInd Stage Diaphragm [34B] ruptured 
 
Leakage from Pilot feed line  
 

Increase setting by turning Ist stage 
adjusting screw [31A] clockwise 
 
 
Replace the filter mesh 
 
Replace the diaphragm 
 
Tighten the compression fittings or replace 
 

 
MAIN REGULATOR 
Plug [05] jammed 
 
Diaphragm [10] ruptured 
 
Insufficient supply from upstream 
 

 
Clean and check free movement 
 
Replace the diaphragm 
 
Increase inlet pressure or  clean line filter 
cartridges 
 
 

Functional 
inconsistency 

(Vibration, 
Pressure hunting, 

No Pressure at 
outlet) 

 
PILOT 
Friction in diaphragm [34B] and plug [35] 
or mis-alignment 
 
Worn diaphragm [34B] 
 
Spring [23A & 23B] slackened or un-
balanced 
 

 
 
Align the diaphragm and plug  
 
 
Replace diaphragm 
 
Replace or align the spring 
 

 
MAIN REGULATOR 
Plug guide [07] O-ring worn 
 
Friction between the Plug [05] and Plug 
guide [07] 
 
Friction in plug rod [18] or O-ring worn 
 
Spring [16] slackened or un-balance 
 
Active regulator and monitor set-points too 
close 
 

 
 
Replace the O-rings 
 
Align the Plug and check the O-rings 
 
 
Replace O-rings 
 
Replace or align the spring 
 
Increase the difference between two set-
points 
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Figure 13A : Pilot Valve – TYPE DNP1  
 
 
 
 
 
                                     

 
 
 

Figure 13A : Main Regulator 
 
 
 
 

SERIES D53 Regulator Main & Pilot Assemblies 
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SLAM SHUT OFF DEVICE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14:  SERIES D53 Regulator with Slam shut off Device combined in one unit 
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6.2 SLAM SHUT OFF DEVICE 
 
Table. 4 (Refer Fig. 14) 
 

PROBLEM POSSIBLE CAUSES REMEDY 

 
Not intervening in 
case of controlled 
pressure rise 

 
Setting of slam shut disturbed 
 
 
Insufficient sensing pressure 
 
 
Blockage of sensing line from Regulator outlet 
to Pilot-DNP12 
 
Pilot diaphragm rupture [31S] 

 
Set the set screw [19S] or [20S]  to 
suitable pressure (refer Table. 2) 
 
Open the root isolation  valve 
completely 
 
Clean the sensing line for possible 
blockage or choking 
 
Replace the ruptured diaphragm 
 

Seat Leakage in trip 
down condition 

 
‘O’ ring [32S] in the plug worn out 
 

 
Change the ‘O’ ring 

Resetting not possible 

 
The cause for rise or fall of the controlled 
pressure not attended 
 
Setting of slam shut disturbed 
 
 
Misalignment of latching arrangement 
 

 
Check & attend the cause for 
intervention 
 
Set the set screw [19S] or [20S]  to 
suitable pressure (refer Table. 2) 
 
Re-align the arrangement 

 
 
 

 
 

 
 
 

CAUTION !!! 
 
If the slam-shut has intervened, close the inlet & outlet isolation valves in the line and discharge  
the pressure before carrying out any operation. Eliminate the causes which gave rise to  
Intervention before reactivating it. 
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7.0 MAINTENANCE 
 

7.1 GENERAL 
 
The periodic inspection & maintenance shall be carried out according to the national or statutory regulations in 
addition to the instructions given herein. 
 
The maintenance frequency and nature depends mainly on the following attributes; 

 the quality of the gas (impurities, humidity, condensate, corrosive substances); 
 the efficiency of the filtration unit & liquid separator; 
 the cleanliness and conservation of the piping upstream from the regulator; 
 the level of reliability required from the regulating system; 
 the significance of regulating system functioning to the application. 

 
 
As a preventive maintenance practice , it is recommended to carry out preventive maintenance at-least once a 

year, leak test as per 4.2 & set point check as per 5.1 and incase of any problem carry out necessary maintenance as 
given hereunder. 
 

 
CAUTION !!! 
While starting the equipment for the first time, more frequent maintenance is required due to  
possibility of residual impurities such as welding scale, sand, paint residues, water inside the  
piping. 
 

 
The dismantling of the regulator should be started after ensuring the listed points: 

 a regulator is isolated from both upstream & downstream and regulator is totally de-pressurized; 
 a set of recommended original spares are available consisting the important ones such as diaphragms & 

soft seatings; 
 a set of wrenches is available. 

 
For easy traceability of the spare kits it is recommended to store the spares with identification tags giving 
reference of: 
- The Sr.No. & Tag No. of the regulator for which the spare parts are intended; 
- The part no. or position of parts in the assembly drawing. 
 

In case the maintenance is carried out by your own authorized & qualified personnel, we recommend putting 
reference markings, before the disassembly, especially on those parts which could have directional or reciprocal 
positioning problems while reassembling. The O-Rings and sliding mechanical components (stem, plug, etc.) must 
be lubricated, before the re-assembly, with a fine layer of silicone grease. Before re-commissioning of equipment, 
internal sealing (seat leakage) shall be verified at appropriate pressure to assure the internal sealing at the 
maximum expected operating pressure. Both verifications are essential to assure safe use at foreseen operating 
conditions; they have, anyhow, to comply with the national regulations in force.  
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SERIES D53 MAIN REGULATOR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14A :  Valve Size : DN 25 (1”) & DN 50 (2”)  
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SERIES D53 MAIN REGULATOR 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14B :  Valve Size : DN 80 (3”) & DN 200 (8”)  
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SERIES D53 PILOT VALVE  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Figure 15 : TYPE : DNP1  - FOR SET PRESSURE 0.5 BARG. – 30.0 BARG 
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PART LIST (SERIES D53 REGULATOR) 
Table 5: Refer Figure 14A, 14B & 15 

 
 47 Bolts  --    
 46 Allen bolts  --    
 45 Eye Bolt  1    
 44 Lock Nut   1    
 43 Indicator Boss 1    
 42 Cap – Ist Stage 1    

* 41 Filter Mesh 1    
 40 Tension Washer --    
 39 Nuts --    
 38 Stud / Bolt --    
 37 Plug – Ist Stage 1    

* 36 "O" Ring 4    
 35 Plug – IInd Stage 1    

* 34A & 34B  Diaphragm (Ist & IInd Stage) 1 + 1    
 33 Top Spring Washer  1    
 32 Spring Casing – Ist Stage 1    
 31A & 31B Set Screw (Ist & IInd Stage) 1 + 1    
 30 Cap – IInd Stage 1    
 29 Spring Casing – II Stage 1    
 28A & 28B Main Spring (Ist & IInd Stage) 1 + 1    
 27A & 27B Seat (Ist & IInd Stage) 1 + 1    

* 26 Disc – II Stage 1    
* 25 Disc – I Stage 1    
 24 Pilot Body 1    
 23A & 23B Bottom Spring (Ist & IInd Stage) 1 + 1    
 22 Inlet Adaptor 1    
 20 Plug Rod Guide Piece 1 66 Tension washer --- 
 19 Bolt 1 65 Bolts  --- 
 18 Plug Rod 1 64 Tension washer  --- 
 16 Spring 1 63 Nuts --- 
 15 Guide piece  1 62 Studs --- 
 14 Allen bolts  ----- 61 Nut s --- 
 13 Top Casing 1 60 Stud  --- 
 12 Diaphragm Washer 1 59 Tension washer  --- 
 11 Diaphragm Plate 1 58 Nut --- 

* 10 Diaphragm 1 57 Bolt --- 
 9 Bonnet 1 56 Nozzle 1 

* 8.0 – 8.15 ‘O’ rings 1 55 Diaphragm plate holder - II 1 
 7 Plug Guide 1 54 Diaphragm plate holder - I 1 
 6 Bottom Casing 1 53 Piston guide 1 
 5 Plug 1 52 Piston 1 
 4 Support plate 1 51 Indicator guide  1 

* 3 Molded Seat  1 50 Indicator rod 1 
 2 Bottom 1 *49 Teflon ring 2 
 1 Body 1 48 Tension washer  ----- 
SR. NO. DESCRIPTION QTY. SR. NO. DESCRIPTION QTY. 

BILL OF MATERIAL (Regulator & Pilot Valve –I ) 

 
(*) Marked parts are included in ”Spare part kit” recommended as stock. 
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SERIES D53 PILOT VALVE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

(*) Marked parts are included in ”Spare part kit” recommended as stock. 

 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        36           M-D53(FC)/03/2018-R0 

 

Figure 15A: TYPE : DNP9 & DNP10  - FOR SET PRESSURE 25.0 BARG. – 50.0 BARG. 
 
Maintenance Procedure is laid down for changing the spare parts, assembly and reassembly of the SERIES D53 
Regulator & Pilot. Preventative Maintenance recommended to be carried out during plant shut down. 

 

 
CAUTION !!! 
Before maintenance depressurize the Regulator assembly completely; 
Ensure that the upstream and downstream lines are isolated & pressure is zero. 

 

 
INITIAL OPERATIONS 
 
Following steps should be carried before proceeding with any maintenance procedure. 

1) Disconnect all the sensing lines connected to the pilot and main regulator by unscrewing the 
compression fittings. 

2) It is recommended to put reference markings on the tubing and fittings before disassembly, to prevent 
positioning problems while reassembling. 

3) Separate out the pilot from main regulator by loosening the bolts of the bracket. 
 

 

7.2 REGULATOR MAINTENANCE  
 
(Refer Fig.14A.) 
 

7.2.1. Disassembly of Diaphragm Unit 
 

a. Loosen the fasteners (57,58,59) fixing the diaphragm top casing (13) with bottom casing (6) 
b. Separate the top casing (13) from bottom casing (6) and ensure indicator rod doesn’t get damaged. 
c. Next carefully remove the indicator rod (50) from indicator guide (51). 
d. Remove piston (52) from piston guide (53). 
e. Next loosen the piston guide (53) from plug rod (18) and unscrew it completely. 
f. Remove whole diaphragm assembly from plug rod (18). 
g. Remove the Allen screws (46) holding the diaphragm plate holder I & II (54,55) . 
h. Separate the diaphragm plate holder I & II, (54,55) with removing diaphragm plate (11) and diaphragm 

washer (12). 
i. Remove the diaphragm (10). 
j. Clean all the disassembled metal parts followed by flushing the casing with dry compressed air. 
k. Replace the polymer parts via; diaphragm,(10)  O- Rings (8.4 , 8.5 , 8.6, 8.7) from the spare parts kit. 
l. The O-Ring and sliding mechanism must be lubricated with a fine layer of silicon greases before 

reassembly, the polymer parts required greases to hold them in their position or slots and also make them 
softer. 

 

7.2.2. Reassembly of Diaphragm Unit 
 

a. Replace the ‘O’-Ring (8.5, 8.6, 8.7) on top of plug rod (18), top piston (52), piston guide (53). 
b. Reassemble the diaphragm (10) between diaphragm plate holder I & II, (54,55) with diaphragm plate (11) 

and diaphragm washer (12). 
c. Tighten diaphragm plate holder I & II with Allen bolts (46) and ensure nozzle hole is aligned properly. 
d. Insert the diaphragm assembly in plug rod (18) and tighten with piston guide (53). 
e. Carefully reassembly the indicator rod (50) with indicator guide (51). 
f. Reassembly the top cover (13) with bottom casing (6) and ensure that the diaphragm is correctly 

positioned with respect to the bottom casing (6). 
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g. Resemble and fix the hex bolt and nut (57,58,59) 
 
7.2.3. Disassembly of Regulation unit (Plug assembly) 
 

a. Loosen the Nuts (60) fixing bonnet (9) with main regulator body (1). 
b. Lift up the diaphragm assembly from body appropriately by means of lifting arrangement on top casing 

(13). 
c. Carefully remove the plug assembly from body (1). 
d. Now loosen the Bolt (19) gradually till the spring (16) tension is fully released.  
e. Remove the plug (5) from plug guide (7). 
f. Next remove the plug guide (7) from the body (1) and remove the ‘O’ ring (8.13) & Teflon rings (49) form 

the respective groove. 
g. Clean all the disassembled metal parts followed by flushing the body with dry compressed air. 
h. Replace the molded seat (3) , if damaged. 
i. Replace the polymer parts i.e. O-Rings (8.0, 8.11, 8.12, and 8.13) & Teflon rings (49) from the spare parts 

kit. 
 

7.2.4. Reassembly of Regulation unit (Plug assembly) 
 

a. Position the plug guide (07), plug (5) ,spring (16)  and plug rod guide (20) correctly with plug rod (18). 
b. Ensure the free movement of plug (5) within the plug guide (07). 
c. Tighten the bolt (19) ensuring the correct initial compression of spring (16). 
d. Place the plug guide (7) on body (9) by positioning the O-rings (8.11, 8.12). 
e. Reassemble the bonnet (9) with plug assembly to body (01), by tightening the Nuts (60). 

 
To check the STEM SEALING, follow; both the disassembly procedure 7.2.1 & 7.2.3 above. Remove the push rod 
(18) from bonnet (09) and guide piece (20). Change the O-ring (8.6, 8.10) from the push rod (18) . Place the push 
rod (18) in the guide piece (20) and ensure proper movement of push rod in guide. For reassembly follow the 
procedure 7.2.2 & 7.2.4 above. 

 
7.2.5. Disassembly of Molded Seat from Body   
 

a. Loosen & remove the nuts (63) from the body (01). 
b. Now separate the bottom (02) from the body (01). 
c. Next with the means of Allen key , unscrew the Allen screws (14) from the body (01) in criss-cross pattern 

, this will result in separation of support plate (04) from body (01). 
d. Carefully remove the molded seats (03) from the body (01).  
e. Clean all the disassembled metal parts followed by flushing with dry compresses air. 
f. Replace the polymer parts i.e. ‘O’ rings (8.0, 8.15) from the spare part list. 

 
7.2.6. Reassembly of Molded Seat  
 

a. Lubricate and replace the ‘O’ ring (8.0) from the molded seat and (8.15) from the bottom (02).  
b. Insert molded seat (03) on the recess provided on the body (01) and position the ‘O’ ring (8.0). Again 

insert another molded seat (03) in the way as shown in figure 14A / 14B. 
c. Next clamp the molded seats (03) by means of support plate (04) and fix them by tightening the Allen 

screws (14) in criss-cross pattern. 
d. Next align bottom (02) with body (01) and reassemble them by tightening the nuts (63) in criss-cross 

pattern. 
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7.3 PILOT MAINTENANCE 
                                    
(Refer Figure 15 – TYPE DNP1) 

 
7.3.1. Disassembly of I st Stage assembly 
 

a. Loosen the fasteners (39,40) fixing spring casing (32) to pilot body (24). 
b. Remove the spring casing (32) carefully ensuring that spring tension is released completely while 

loosening the fixing bolts. DO NOT DISTURB THE FACTORY SETTING OF SET SCREW (31A) DURING 
DISASSEMBLY. 

c. Remove the diaphragm (34A) assembly along with spring (28A). 
d. Loosen the seat (27A) using box type spanner. 
e. Remove the seat (27A) carefully releasing the spring (23A) tension. 
f. Remove the plug (37), disc (25), and spring (23A). 
g. Clean all the disassembled metal parts followed by flushing the pilot body with dry compressed air. 

 
7.3.2. Reassembly of Ist Stage assembly 
 

a. Replace the polymer parts viz; disc (25), diaphragm (34A) from the spare part kit. 
b. Place the disc (25), spring (23) & plug (37) in the position and tighten the seat (27A) gently using box 

spanner. 
c. Ensure the movement of plug (37) inside the seat (27A) by pressing it. 
d. Positioning the diaphragm (34A) assembly correctly with a pin ascertaining that hole in the diaphragm 

(34A) matching with hole in pilot body (24) and casing (32). 
e. Reassemble the spring (28A) and spring casing (32). 
f. Tighten the fasteners fixing the spring casing (32) to pilot body (24). 

 
7.3.3. Disassembly of IInd Stage assembly 
 

a. Unscrew  & remove the cap (30) from the spring casing(29) 
b. Turn the set screw (31B) anticlockwise and loosen it completely and ensure spring tension (28B) is 

released. 
c. Loosen the fasteners (39) fixing spring casing (29) to pilot body (24). 
d. Remove the spring casing (29) along with spring (28B) and spring washer (33). 
e. Remove the diaphragm (34B) assembly. 
f. Loosen the seat (27B) using pliers fitted in the slots provided on seat. 
g. Remove the seat (27B) carefully until the spring (23) tension is released. 
h. Remove the plug (35), disc (26), and spring (23A). 
i. Clean all the disassembled metal parts followed by flushing the pilot body with dry compressed air. 

 
7.3.4. Reassembly of II nd Stage assembly 
 

a. Replace the polymer parts i.e. disc (26), diaphragm (34B), O-rings (36) from the spare part kit. 
b. Place the disc (26), spring (23) & plug (35) in the position and tighten the seat (27B) gently using pliers. 
c. Ensure the movement of plug (35) inside the seat (27B) by pressing it. 
d. Reassemble the diaphragm (34B) assembly, spring (28B), spring washer (33) and spring casing (29). 
e. Tighten the fasteners fixing the spring casing (29) to pilot body (24). 
f. Put the set screw (31B) in place and adjusting the set screw for the required pressure and tighten the lock 

nut (44) also refer start-up settings 1.4. 
g. Place the cap (30) at its position 

To clean or replace the Filter Mesh (41) in the pilot, unscrew inlet adaptor (22) from the body (24). Remove the 
filter, clean it with compressed air or replace it and tighten the adaptor (22) by properly positioning the filter 
inside the body. 
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7.3.5. Refer Figure 15A: DNP9 Type Pilot valve  
 
1st stage - Replacing Diaphragm & Soft seat 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.3.6. Refer Figure   : DNP10 Type Pilot valve  

 
2nd stage – Replacing Diaphragm & Soft seat 

a. Disconnect all feed and sensing line connections from the Pilot & Regulator by unscrewing the fittings. 
b. Separate the Pilot assembly from the regulator by slackening the fittings. 
c. Unscrew cap (41) and loosen screw (42) until all the spring tension is released. 
d. Loosen the fasteners (37) and remove Bottom (28) along with spring (31) and top spring washer (34). 
e.  Unscrew the lock nut (38) and remove diaphragm (32) along with diaphragm plate (29) from union piece 

(27).  
f. Next , loosen the fasteners (37A) and remove top cover (22) from the pilot body (21) along with spring 

(31) 
g. Unscrew the locking cap (26) , remove diaphragm plate (29) along with diaphragm (32) from the                        

union piece (27) 
h. Next by unscrewing, remove piston assembly, comprising of piston (23) & spring (31). 
i. Replace piston assembly, diaphragm (32), if necessary.   
j. Replace ‘O’ ring (36)  

For re-assembly, reverse the above sequence. 

 

k. Disconnect all feed and sensing line connections from the Pilot & Regulator by unscrewing the fittings. 
l. Separate the Pilot assembly from the regulator by slackening the fittings. 
m. Unscrew cap (41) and loosen screw (42) until all the spring tension is released. 
n. Loosen the fasteners (37) and remove Actuator (35) along with spring (31) and top spring washer (34) & 

Bottom spring washer (33). 
o.  Unscrew the lock nut (38) and remove diaphragm (32) along with diaphragm plate (29) from union piece 

(27).  
p. Next , loosen the fasteners (37A) and remove top cover (22) from the pilot body (21) along with spring 

(31) 
q. Unscrew the locking cap (26) , remove diaphragm plate (29) along with diaphragm (32) from the                        

union piece (27) 
r. Next by unscrewing, remove piston assembly, comprising of piston (23) & spring (31). 
s. Replace piston assembly, diaphragm (32), if necessary.   
t. Replace ‘O’ ring (36)  

For re-assembly, reverse the above sequence. 
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       SLAM SHUT OFF DEVICE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16 

  PART LIST (SLAM SHUT OFF DEVICE) 
52S PISTON 1 

51S O-RING 1 

50S O-RING 1 

49S RESETTING LEVER 1 

48S CONNECTOR ROD 1 

47S COUNTERSINK SCREWs 1 

46S CONNECTOR BODY  1 

45S SHAFT ROD 1 

44S ALLEN BOLT 1 

43S NUTS         1 

42S NUTS         1 

41S STUDS            1 
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40S ALLEN BOLT 1 

39S TEFLON RING 6 

38S TEFLON RING 1 

37S O-RING 1 

36S O-RING 1 

35S O-RING 2 

34S O-RING 8 

33S O-RING 8 

32S O-RING 10 

31S DIAPHRAGM - PILOT 10 

30S DIAPHRAGM PLATE 8 

29S TOP COVER  8 

28S BOTTOM CASING  4 

27S TOP GUIDE PIECE 1 

26S RESER MECHANISM 1 

25S PILOT - CASING BOX 1 

24S GUIDE TUBE 1 

23S PUSH BUTTON 1 

22S UPSO SPRING 1 

21S OPSO SPRING  1 

20S UPSO SET SCREW 1 

19S OPSO SET SCREW 1 

18S BALL 2 

17S SHAFT ROD 2 

16S CONNECTOR BUSH 1 

15S CONNECTOR GUIDE 1 

14S PLUG ROD 1 

13S GUIDE PIECE 1 

12S CIRCLIP 1 

11S TOP CASING 1 

10S TOP COVER 1 

9S MAIN SPRING -SSV SIDE 1 

8S BALANCING PLUG 1 

7S BOTTOM SPRING 1 

6S DISC 1 

5S BALANCING SEAT 1 

4S PLUG HOLDER 1 

3S PLUG  1 

2S PLUG CAP 1 

1S SSV SEAT  1 

(*) Marked parts are included in ”Spare part kit” recommended as stock. 
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7.4 SLAM SHUT OFF DEVICE MAINTENANCE  

 
(Refer Fig.16.) 

 
7.4.1. Disassembly of Main Valve unit (Plug assembly) 
 

a. Loosen the nuts (42S) fixing the top cover (10S) with body (01). 
b. Carefully separate the top cover (10S) with SSV assembly from body (01). 
c. Unscrew the plug cap (2S) from the plug assembly by turning it in the anti-clockwise direction.   
d. Next remove the ‘O’ring (32S) from the plug holder (4S). 
e. Now unscrew & remove the countersunk screws (47S) from the plug assembly unit. 
f. Gradually remove the plug holder (4S) from plug (3S) , this will result in removal of disc (6S) , balancing 

seat (5S) , spring (7S).  
g. Clean all the disassembled metal parts followed by flushing the body & top cover with dry compressed air. 
h. Replace the polymer parts i.e.; Disc (6S), O-ring (32S) from the spare parts kit. 

 
The O-Rings and sliding parts must be lubricated with a fine layer of silicone grease before reassembly, the 
polymer parts require grease to hold them in their positions or slots and also make them softer. 

 
7.4.2. Reassembly of Main Valve unit (Plug assembly) 
 

a. Re-fit the spring (7S) on the plug (3S)and lock-in position by screwing the balancing seat (5S). 
b. Place the disc (6S) on the plug holder groove and insert it in the plug (3S) and fix in position by tightening 

the countersunk screws (47S). 
c. Next place the ‘O’ ring (32S) on the plug (3S) and tighten it by screwing the plug cap (2S) 
d. Replace the ‘O ring (32S) between the top cover (10S) and body (01),if required from the spare kit. 
e. Reassemble the top cover (10S) with SSV assembly to body (01) by tightening the nuts uniformly (42S) 

in a criss-cross pattern.    
 
7.4.3. Disassembly of Pilot NP12 (Diaphragm Type - Diaphragm replacement) 
 

a. Turn the set screw (19S) & (20S) anticlockwise and loosen it completely to ensure the release of spring 
(21S, 22S) tension. 

b. Loosen the nuts (43S) uniformly and remove the Top cover (29S) attached to Bottom casing (28S). 
c. Loosen the Allen bolt (44S) and remove it from the push rod (45S) 
d. Now remove the existing diaphragm (31S) from the Top cover (29S). 
e. Next remove the diaphragm plate (30S). 
i. Clean all the disassembled metal parts followed by flushing the diaphragm casing with dry compressed air. 
f. Replace the polymer parts i.e. Diaphragm (31S) from the spare parts kit. 

For reassembly reverse the above sequence from steps ‘e’ to ‘a’. 
 
7.4.4. Disassembly of Pilot NP13 (Piston Type - O-ring replacement) – Refer figure  

 
g. Turn the set screw (19S) & (20S) anticlockwise and loosen it completely to ensure the release of spring 

(21S, 22S) tension. 
h. Loosen the nuts (43S) uniformly and remove the Top cover (29S) attached to Bottom casing (28S). 
i. Next remove the Piston (52S) from the Top cover (29S). 
j. Now remove the existing O-rings (51S & 52S) from the Top cover (29S). 
k. Clean all the disassembled metal parts followed by flushing the casing with dry compressed air. 
l. Replace the polymer parts i.e. O-rings (51S,52S) from the spare parts kit. 
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(Refer Fig.16.) 
 
7.4.1. Disassembly of Main Valve unit (Plug assembly) 
 

j. Loosen the nuts (83) fixing the top cover (76) with body (01). 
k. Carefully separate the top cover (76) from body (01). 
l. Unscrew the plug cap (73) from the plug assembly by turning it in the anti-clockwise direction.   
m. Next remove the ‘O’ring (8.17) from the plug holder (70) 
n. Now unscrew & remove the countersunk screws from the plug assembly. 
o. Gradually remove the plug holder (70) from plug (71) , this will result in removal of disc (8.19) , balancing 

seat (69) , spring (74)  
p. Clean all the disassembled metal parts followed by flushing the body & top cover with dry compressed air. 
q. Replace the polymer parts i.e.; Disc (8.19), O-ring (8.16,8.17) from the spare parts kit. 

 
The O-Rings and sliding parts must be lubricated with a fine layer of silicone grease before reassembly, the 
polymer parts require grease to hold them in their positions or slots and also make them softer. 

 
 
7.4.2. Reassembly of Main Valve unit (Plug assembly) 
 

f. Re-fit the spring (74) on the plug (71)and lock in position by screwing the balancing seat (69). 
g. Place the disc (8.19) on the plug holder groove and insert it in the plug (71) and fix in position by 

tightening the countersunk screws. 
h. Next place the ‘O’ ring (8.17) on the plug holder (70) and tighten it by screwing the plug cap (73) 
i. Replace the ‘O ring (8.16) between the top cover (76) and body (01). 
j. Reassemble the top cover (76) to body (01) by tightening the fasteners (83,84)    
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Following are the minimum Tools required to carry out maintenance and operation of unit. 

 

 7.5. LIST OF RECOMMENDED TOOLS 
 
 7.5.1 FOR MAIN VALVE. 

SR. NO. MODEL TOOL PICTURE SPANNER SIZE 

1 

MAIN 
VALVE 

Allen Key 

 

M4 

2 Allen Key 

 

M3 

3 
Open 

Spanner 

 

16 – 17 

4 
Box 

Spanner 

 

M19 

5 
Open 

Spanner 

 

18 - 19 

6 
Open 

Spanner 

 

24 – 27 

7 
Open 

Spanner 

 

20 - 22 
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7.5.2 FOR PILOT VALVE. 

 
 
 
 
 
 

FOR USE PILOT VALVE 

SR. NO. 
VALVE 

SIZE 
FASTNERS SIZE PICTURE SPANNER SIZE 

1 

D53 -PILOT 

SEAT HEX32 

 

BOX 
SPANNER-32 

2 CAP M10 

 

16-17 

3 SET SCREW M12 

 

18-19 

4 GRUB SCREW M6 

 

ALLEN KEY-3 

5 LOCK NUT M8 

 

12-13 

6 LOCK NUT M12 

 

18-19 

7 BOLT M10 

 

16-17 
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FINAL OPERATIONS 
 
Following steps should be carried after carrying out the maintenance. 

1) Mount the pilot on main regulator by fixing the bolts of the bracket. 
2) Reconnect all the sensing lines connected to the pilot and main regulator by screwing in the 

compression fittings. 
3) Lastly follow the procedure detailed in 4.2 for charging the gas and leak test. 
 

 

 
CAUTION !!! 
The vent connection provided in the pilot valve  spring casing should be free from blockages. 
 
After adjusting the set pressure lock the set screw by lock nut and put the cap over set screw. 

 

 
 

 
8.0 LIST OF RECOMMENDED SPARES 
 
 

8.1 REGULATOR UNIT 
 
Table 7.  (Refer Fig. 14 & 15.) 
 

MAIN REGULATOR PILOT TYPE : DNP1 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

3 Molded seat 1 25 Disc (Ist Stage) 1 

8 ‘O’ ring 14 26 Disc (IInd Stage) 1 

10 Diaphragm 1 34A & 34B Diaphragms 2 

49 Teflon Rings 14 36 O-Rings 4 

   41 Filter Mesh 1 

 
 
Table 8  (Refer Fig. 15) 
 

MAIN REGULATOR PILOT TYPE : DNP9 & DNP10 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

3 Molded seat 1 23 Piston 1 

8 ‘O’ ring 14 30 Soft seat disc 1 

10 Diaphragm 1 32 
Diaphragms (Ist & IInd 

Stage) 
2 

49 Teflon Rings 14 36 O-Rings 4 
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8.2 SLAM SHUT OFF DEVICE 
 
Table 9   (Refer Fig.16.) 
 

MAIN UNIT PILOT 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

6S Soft seating Disc 1 31S Pilot DNP12 - Diaphragm 1 

32S,34S,35s,36S,37S Set of “O” Rings 5    

51S , 52S Pilot DNP13 -                   
Set of “O” Rings 

1    

 
 
WHILE INQUIRING FOR SPARE PARTS, PROVIDE FOLLOWING DETAILS:  
Type of regulator  
Unit no. ( Serial no. ) & Year of manufacture  
Slam-shut (if assembled) 
Part no. 
Quantity desired  
Technical Manual (this document) reference i.e. MD53(FC)/05/2017/R2 

 
 
 
 
 
 
 
 
 
 
 

ANNOTATIONS 
 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Note : Disposal of Products / Parts 

   “The products or parts thereof are to be disposed–off in accordance with existing 
Government / Federal / State & local environment control regulations at authorized recycler 
regulations prevailing at location of use / disposal.” 
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___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 

 
 
  
 
The contents of this publication are presented for informational purpose and while every care has been taken to ensure 
their accuracy, they are not be constructed as warranties or guarantees, express or implied, regarding the products or 
services described herein or their use or applicability. We reserve the right to modify the designs or specifications of the 
products at any time without notice. 
 
 
For any assistance please contact us; our contact details are given under. 
 

NIRMAL INDUSTRIAL CONTROLS PVT. LTD. 
 
Office:  Samruddhi, Ist Floor, L.B.S.Marg, Mulund (W), 

Mumbai 400 080. INDIA 
Tel. : +91-22-2560 8668,  Fax. : +91-22-2568 2771 
E-mail: info@nirmalindustries.com, Web: www.nirmalindustries.com 

 
Factory:  Survey No. 136/1 (P), Asangaon, Tal. Shahapur 

Dist. Thane 421 601. INDIA 
Tel. : +91-2527-273 002,  Fax. : +91-2527-270 408 
E-mail : works@nirmalindustries.com  

 

 

mailto:info@nirmalindustries.com
http://www.nirmalindustries.com/
mailto:works@nirmalindustries.com
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MODEL OF DECLARATION OF CONFORMITY 
(Module H of the pressure equipment directive) 

 

 

 
NIRMAL INDUSTRIAL CONTROLS PVT.LTD. with registered office at 4, Nahur Industrial Estate, 
L.B.S.Marg, Mulund (W), Mumbai – 400 080. INDIA 
 
certifies under its sole responsibility that the item of equipment specified below has been designed, 
manufactured, inspected and tested as required by the relevant provisions of the Pressure Equipment 
Directive 2014/68/EU, transposed in the French law by the modified decree n° 99-1046 of 13 December 
1999. 
 
The item or equipment identified below has been subject to EC Unit verification (Module H of 
the pressure equipment directive) by Bureau Veritas - SA (notified body number 0062) which has issued 
the certificate of conformity  
 
 
EQUIPMENT: GAS PRESSURE REGULATOR 
 
 
Serial number(s) :  XXXXXX 
 
 
Technical standards and specifications used : EN 334 
 
 
 

                   NIRMAL INDUSTRIAL CONTROLS PVT. LTD. 
 
 
 
 
 
Place: MUMBAI 
 

 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        4           M-D53(FC)/05/2017/R2 

 
 

PRECAUTIONS 
 

A. GENERAL PRECAUTIONS 
 

 The apparatus described in this manual is a device subject to pressure installed in systems under 
pressure.  

 The apparatus in question is normally installed in systems for transporting flammable gases (natural gas, 
for example).  

 The apparatus be installed, operated and maintained in accordance with international and applicable 
codes and regulations, and Technical Manual instructions hereunder. 

 

CAUTION !!! 
 
NICPL will not be responsible for any untoward eventualities during the use of the apparatus if the apparatus is 
used or handled without  

a) going through this manual and/or  
b) Not following the specified instructions 

 
CAUTION !!! 
 
Person injury, equipment damage, or leakage due to escaping fluid or bursting of pressure containing parts 
may result if this regulator is over pressurized or is installed where service conditions could exceed the limits 
given in the specifications section, or where conditions exceed any ratings of the adjacent piping or piping 
components. 

 
 
B. PRECAUTIONS FOR THE OPERATORS 
 
Before proceeding with installation, commissioning or maintenance, operators must:   

 Examine the Safety Provisions applicable to the installation in which they must work;  
 Obtain the authorizations necessary for working when so required;  
 Use the necessary means of individual protection (helmet, goggles, etc.);  
 Ensure that the area in which they operate is fitted with the means of collective protection envisaged and 

with the necessary Safety indications.  
 

CAUTION!!! 
 

Only qualified personnel shall install or service a regulator. 
To avoid injury and damage, install the regulator in a safe location. 

 
 
C. HANDLING 
 
The handling of the apparatus and of its components must only be carried out after ensuring that the lifting device 
is adequate for the loads to lift (lifting capacity and functionality). The apparatus must be handled using the lifting 
points provided on the apparatus itself.  
Motorized means must only be used by the persons in charge of them. 
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CAUTION!!! 
 
Appropriate care should be taken while handling to avoid damage to mounted accessories, pilots, tubing etc. 

 
 

D. PACKING 
 
The packing for transportation of equipment and of relevant spare parts are designed and shaped to avoid 
damage to any part during transportation, warehousing and handling activities. Therefore the equipment and 
spare parts shall be kept into their packing until their installation in the final site. After packing is open, check that 
no damage occurred to any goods. If damage occurred inform the supplier and keep packing for any verification.  

 

 
E. INSTALLATION  
 
If the installation of the apparatus requires the application of compression fittings in the field, these must be 
installed following the instructions of the manufacturer of the fittings themselves. The choice of the fitting must be 
compatible with use specified for the apparatus and with specifications of the system when envisaged.  

 
 
CAUTION !!!  
 
Flush out all the pipelines before installation of regulator and check to be sure that the regulator has not been 
damaged or collected foreign material, during shipping. 

 

 
F. COMMISSIONING 
 
While commissioning, the risks associated with any discharges into the atmosphere of flammable or noxious 
gases must be assessed. In case of installations in natural gas distribution networks, the risk of the formation of 
explosive mixtures (gas/air) inside the piping must be considered. 
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CONFORMITY TO DIRECTIVE 2014/68/EU (PED)  
 
 
Gas Pressure regulators SERIES D53 according to the EN 334 are categorized as pressure accessory 
according to directive 2014/68/EU (PED).  
 
 
The regulator SERIES D53/S… when incorporating safety-shut (according to EN 14382) is categorized 
as safety accessory according to PED.  
 
 
 

 
CAUTION!!! 
 
The regulator with incorporated safety shut off should be used for all equipments / piping  
system which are classified in Category III and below in accordance with 2014/68/EU (PED) 
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1. 0  INTRODUCTION 

 
This manual proposes to provide the essential information for the installation, start-up, disassembly, reassembly 
and maintenance of the Regulators Series D53.  
This is also appropriate, however, to provide a brief illustration of the main features of the regulator and of its 
components.  
 
These are available in the followings versions 

 D53/E…  : Pressure Regulator 
 D53/F… : Monitor Regulator to be installed at upstream of Active Regulator 
 D53/S…  : Pressure Regulator and Slam Shut Device combined in one unit 
 D53/H…  : Monitor Regulator and Slam Shut Device combined in one unit 

 
1. 1 MAIN FEATURES 
 
The Series D53 pressure regulator is a pilot operated regulator for medium and high pressure.  

 
1. 2 SPECIFICATIONS 
 

 Design pressure: up to 100 bar;  
 Design temperature: -20 °C to +60 °C;  
 Range of the inlet pressure bpu: 0.5 to 100 bar; 
 Possible regulation range Wd: 0.5 to 50.0 bar (depending on the pilot installed) 
 Minimum differential pressure: 0.5 bar;  
 Accuracy class AC : up to 1.0 (according to EN 334) 
 Lock-up pressure zone class SZ: up to 2.5.  

 

Available Sizes & End connections : 
 
Size  : DN 25, 50, 80, 100, 150 
End Connection : Flanged end - PN 16, PN25, ANSI 150, ANSI 300, and ANSI 600 
 
 
Maximum Operating Inlet Pressure at average ambient temperature is, for 
PN 16  : 16 bar 
PN 25  : 25 bar 
ANSI 150 : 19 bar 
ANSI 300              : 48 bar 
ANSI 600              :                 99 bar 
  
 

 
CAUTION!!! 
 
The pressure / temperature limits in this manual and other relevant applicable standard or code Limitation 

should not be exceeded. 
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1.3 OPERATION 
 
The regulator is operated by two stage pilot. The pilot reduces the inlet pressure Pe in two stages and provides 
constant motorization pressure Pm to operate the main regulator, Refer Fig. 1. 
 
In the absence of pressure, the plug (05) remains in the closed position by the spring (16), and rests on the 
molded seat (04). The upstream pressure, even if variable, does not change this position as the plug is balanced 
and is therefore subject to equal pressures, even if the sections are different. The plug rod (18) is also between 
two equal pressures, as the pressure upstream is also passed through the hole in plug rod (18) to the top piston 
chamber (H). 
 
The plug movement is controlled by the diaphragm (10) by the following forces acting on it:  

 Downwards: The force of the spring (16), the thrust deriving from the regulated pressure Pa in the top 
diaphragm chamber (E) and the weight of the diaphragm assembly & plug assembly. 

 Upwards: The thrust deriving from the motorization pressure Pm in the bottom diaphragm chamber (F), 
supplied by the pilot.  

 
The motorization pressure is obtained by drawing gas from the regulator at the upstream pressure. The gas is 
filtered through the Filter (41) and is subjected to initial reduction in the first Stage pilot, Refer Fig. 2 composed 
essentially of a plug (37), a spring (28A) and a diaphragm (34A) to a value, which depends on the pressure set-
point of the regulator. The pressure then passes to second stage pilot that controls pressure by means of a plug 
(35), a main spring (28B) and a diaphragm (34B) to the motorization pressure, Pm, which is supplied to bottom 
diaphragm chamber (F) of the main regulator. The regulation of Pm is obtained by the comparison of the force 
exerted by setting spring 28B of the pilot and the action of the regulated pressure, Pa, acting in the chamber 
below the diaphragm 34B.  
 
The set point can be changed by turning the adjustment set screw (31B); clockwise rotation increases Pm and 
therefore the regulated pressure, Pa; the opposite occurs when the set screw is turned anticlockwise.  
 
If, for example, the downstream pressure, Pa, drops during operation (because of an increase in the consumption 
or flow rate or a drop in the upstream pressure) an imbalance occurs at the diaphragm (34B) of the pilot, which is 
displaced to increase the opening by pressing the plug (35) downward. As a result, the motorization pressure 
value, Pm, increases and, by acting in the bottom chamber (F) of diaphragm (10) (fig.1) causes the plug (05) to 
move upwards and therefore an increase in the opening of the regulator until the set point of the regulated 
pressure, Pa, is restored. 
 
Vice versa, when the regulated pressure begins to increase, the force it exerts on the diaphragm (34B) of the pilot 
that moves the diaphragm (34B) upward displacing the plug (35), towards the closed position. The pressure, Pm, 
then drops because of the pressure transfer from bottom chamber (F) to top chamber (E) through the orifice (N), 
and the force exerted by the spring (16) causes the downward displacement of the plug (05), to restore the 
regulated pressure to the set point. In normal working conditions, the plug (35) of the pilot positions itself so that 
the motorization pressure value, Pm, is such as to maintain the downstream pressure value, Pa, around the set 
point. 
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 Figure 1 : TYPICAL D53 SERIES PRESSURE REGULATOR WITH PILOT VALVE  

 

Note: Tubing Connections C & D are to be made by Customer/User 
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 Figure 2 : PILOT VALVE  - TYPE DNP1    

 
The Regulator having Slam Shut Device (Refer Fig. 3) attached to the main body  is common for both. The control 
mechanism (Pilot-DNP4) is having latching arrangement that hold the main valve stem in open position. The 
sensing element is pilot regulator (Pilot-DNP5) which continuously monitors the line pressure which is to be 
safeguarded. This pilot is spring diaphragm type valve and in case of over-pressurization it gives signal pressure 
to control mechanism which in turn trips off the main valve. 
 
In normal condition the (Pilot-DNP4) remains in close position. The main valve remains in open position by 
holding the plug rod 14 by rack 21 through ball catch arrangement in Pilot-DNP5.  
 

Whenever the pressure monitored by (Pilot-DNP5) exceeds above its set intervention value the diaphragm 48 
move upward displacing the plug 47. Thus the pressure passes to (Pilot-DNP4) diaphragm 27 pressing it along 
with push rod 25, pressing the ball 41. The rack 21 latched by the ball gets released resulting in downward 
movement of plug 7 and plug rod 14 by closing the valve. The visual indicator 32 will indicate the position as 
CLOSE. The valve can also be shut off manually by pushing the knob 33 on (Pilot-DNP4). 
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RESETTING OF SLAM SHUT OFF DEVICE (REFER FIG.3) 
 
To reset the valve to open position first engage the reset lever (handle provided with device) in the reset square 
slot of pinion 88. Turn the reset shaft slightly, this opens the pressure equalizing orifice in the plug rod 77. Allow 
the pressure at the inlet & outlet to equalize. Now, the reset lever can be swung easily to open position. Once the 
shaft reaches to fully open position, it is automatically latched in that position. The visual indicator 94 will 
indicate the position as OPEN. 
 

 
CAUTION!!! 
The valve can be re-opened only by manual resetting. Before resetting the valve ensure that the cause for over-
pressurization is found and rectified.  

 

Figure 3: SLAM SHUT VALVE WITH PILOT VALVE – TYPE DNP4 & TYPE DNP5  
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1.4 START-UP SETTINGS 

 

The Regulator Series D53 with pilots is having following regulation range. 
 
Table : 1 
 

Configuration. No. 
Regulator  

Set Pressure Range 
Safety Shut Off Device 

 Set Pressure Range 
Pilot Type. 

1 0.5 TO 2.0 Barg 1.0 TO 5.0 Barg 
DNP1 

2 1.5 TO 6.0 Barg 5.0 TO 10.0 Barg DNP1 

3 4.0 TO 18.0 Barg 6.0 TO 15.0 Barg DNP1 

4 10.0 TO 30.0 Barg 10.0 TO 25.0 Barg DNP1 

5 25.0 TO 50.0 Barg 24.0 TO 55.0 Barg DNP9 & DNP10 

 
Refer Figure 2 
 

The regulator is factory set at the pressure requested or ordered and normally, no setting is again required. 
However, if, due to unpredicted or unanticipated changes in the planned parameters, the regulator may required 
to set at different set point, this can be done by turning the set screw 31B of pilot DNP1.  

 For increasing the regulated pressure: Turn the set screw (31B) in clockwise direction. 
 For decreasing the regulated pressure: Turn the set screw (31B) in anti-clockwise direction. 

 
Refer Figure 2 & Figure 3 
 

Similarly, the Safety shut off device may required to set at different set point, this can be done by turning the set 
screw 51 (fig.3) of Pilot-TYPE DNP5. 

 For increasing the regulated pressure: Turn the set screw (116) in clockwise direction. 
 For decreasing the regulated pressure: Turn the set screw (116) in anti-clockwise direction. 

 
 
When desired setting has been set, the set screw shall be locked by tightening the lock nut provided and cap shall 
be placed over it. 
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2.0 INSTALLATION 
 
2.1 GENERAL 
 

Pressure regulator does not require any supplementary upstream safety accessory for protection against 
overpressure compared with its design pressure PS, when upstream reducing station is sized for a max 
downstream incidental pressure MIPd < 1.1 PS.  

 
2.2  PRE-INSTALLATION CHECKS 
 

Before installing the regulator it is necessary to ensure that:  
a. The regulator has been installed in vertical position, but be sure flow through the body is in the direction 

indicated by the arrow on the body 
b. The use of suitable gaskets and approved piping and bolting practices has been done; 
c. The regulator can be inserted in the space provided and that subsequent maintenance operations will be 

sufficiently practicable; 
d. The upstream and downstream piping is at the same level and capable of supporting the weight of the 

regulator; 
e. The inlet/outlet flanges of the piping are parallel; 
f. The inlet/outlet flanges of the regulator are clean and the regulator itself has not been subject to damage 

during transport; 
g. The gas supply to regulator has been cleaned by means of proper Filters / Separators / Scrubbers to 

avoid any technical failure & reasonable hazard of erosion or abrasion for pressure containing parts; 
h. The piping upstream has been cleaned or flushed for removal of residual impurities such as welding 

scale, sand, paint residues, water, etc; 
i. The regulator has been installed in non-seismic area and hasn’t to under go fire and thunderbolt action; 
j. The vent & drain arrangements has been provided adequately at upstream and downstream of the 

regulator. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4:  Typical Installation of D53 SERIES Regulator 
                (For sensing connections refer details under 2.3)  
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2.3  CONNECTING THE REGULATOR 
 

The connections between the apparatus and the main piping must be made using stainless steel pipe with 
minimum internal diameter of 8 mm.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5A   Installation in straight line 

Figure 5B   Installation with outlet header at 90o 
 
 

Tube & Fitting Sizes: FOR DNP1 Pilot Valve 
 

Tubing conn. Tube size Start Fitting size End fitting size Remarks 

A 3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD Supply Pr. to Pilot 

B 3/8” OD 3/8” NPTM x 3/8” OD 1/4” NPTM x 3/8” OD Motorization pressure, Pm 

C 3/8” OD 3/8” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Downstream signal to Pilot 

D 3/8” OD 1/2” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD 
Downstream signal to Main 

Regulator 

 
 
Note: Tubing Connections C & D are to be done by Piping contractor as per installation requirements. 
 
The regulator must be so installed that the flow is in the direction of the arrow on the body.
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Tube & Fitting Sizes: FOR DNP9 & DNP10 Pilot Valve 
 

Tube size Start Fitting size End fitting size Remarks 

3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD Supply Pr. to 1st Stage Pilot 

3/8” OD 1/4” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Motorization pressure, Pm 

3/8” OD 1/4” NPTM x 3/8” OD 3/8” NPTM x 3/8” OD 1st Stage outlet to 2nd Stage Inlet  

3/8” OD 1/4” NPTM x 3/8” OD 1/4” NPTM x 3/8” OD Downstream signal to Pilot 

3/8” OD 1/2” NPTM x 3/8” OD 1/2” NPTM x 3/8” OD Downstream signal to Main Regulator 

 3/8” x 3/8” x 3/8” OD. Ferrule Tee  

 3/8” x 3/8” OD. Elbow  

 

For better performance of the regulator it is important that the downstream pressure sensing connections are 
taken from the distance shown in Fig. 5A & 5B and the gas velocity at the take offs must not exceed the values 
below. 
 For Downstream Pressure Pa > 1 bar;   Vmax = 40 m/s 
 For Downstream Pressure Pa < 1 bar;   Vmax = 25 m/s 
 

 
CAUTION !!! 
The gas velocity at any point must not exceed the following values in the piping :  

Unfiltered Gas : Vmax = 20 m/s 
Filtered Gas     : Vmax = 40 m/s 

 

 

 
3. 0 ACCESSORIES & CONFIGURATIONS 
 

3.1 RELIEF VALVE 
 
The relief valve is a safety device which releases a certain small quantity of gas to the atmosphere when the 
pressure at the control point exceeds the set-point as a result of short-lasting events such as, the very fast closing 
of the on/off valves and/or overheating of the gas with zero flow rate demand. The release of the gas to 
atmosphere can, for example, delay or block intervention of the slam-shut valve for transitory reasons deriving 
from damage to the regulator. 
 
The quantity of gas released depends on the extent of the over pressure with respect to the set point. The 
different models of the relief valve are available. 
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3.2 SLAM SHUT DEVICE (Series SH4) 
 
Slam Shut off is a device which immediately blocks the gas flow by intervention if due to some failure, the 
downstream pressure reaches the set point . 
 
When the slam shut incorporated into pressure regulator it is also to be considered as safety accessory according 
to Directive PED, cuts off the feeding of gas both to pressure regulator and to its pilots when the pressure 
increases / decreases.  

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Typical Installation with Slam Shut Device SERIES SH4 

 
3.3 IN-LINE MONITOR 
 
In this configuration the monitor regulator is installed upstream of the main (active) regulator (refer Fig. 7 & 8) 
 
Although their roles are different, the two regulators are virtually identical from the point of view of their 
mechanical construction. The only difference is that the monitor is set at a higher pressure than the main active 
regulator. 
 
 
The in-line monitor is an emergency regulator which comes into operation to replace the active regulator if for 
any reason the down line pressure rise up to the value set for its intervention. 
 
 
Normally, Monitor remains wide open and Active regulator regulates the outlet pressure at the set value. If, in 
case of contingency, controlled pressure tends to rise, Monitor regulator takes over and regulates the controlled 
pressure at its set value, which is marginally higher than that of Active regulator. 
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Figure 7:  Typical Installation Active Monitor Configuration with DNP1 Pilot  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7A:  Typical Installation Active Monitor Configuration with DNP9 & DNP10 Pilot  
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Figure 8 :  Typical Installation Active Monitor Configuration with DNP1 Pilot (Monitor with in-built Slam Shut) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8A:  Typical Installation Active Monitor Configuration with DNP9 & DNP10 Pilot (Monitor with in-built Slam Shut) 
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4.0 START UP INSTRUCTIONS 
 

4.1 GENERAL 
 
After installation, check that the inlet/outlet on-off valves, any by-pass and the bleed cock are closed. Before 
starting up, checking is recommended to ascertain that the conditions of use are in conformity with the 
specifications of the equipment. These specifications are recalled with the symbols on the plate fitted on the 
Regulator (Refer fig. 9).  

 

REGULATOR NAME PLATE SPECIMEN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAFETY SHUT OFF DEVICE NAME PLATE SPECIMEN 
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Figure 9 
CAUTION !!! 

 

 
Do not use the Equipment for the parameters other than those for which it is ordered for. 
 

 
 

4.2 CHARGING THE GAS & LEAK TEST 
 
The charging of the gas must be carried out very gradually. Also to protect the regulator from possible damage, 
following operations must be avoided: 
- Pressuring the line through isolation valve located downstream of regulator. 
- De-pressuring the line through isolation valve located upstream of regulator. 

 
External leak tightness is assured if no bubbles form when a foam medium is applied on the pressurized 
component. 
 
The regulator and other devices (slam-shut, monitor) are normally supplied for the desired set-point. It is 
possible that the settings may have changed for various reasons (e.g., vibration during transport) while remaining 
within the values permitted by the springs used.  
 
We therefore recommend checking the settings using the procedures illustrated below. Table 2 gives the 
recommended set-points for the equipments in the various installation arrangements. The figures in these tables 
can be useful both when checking existing set-points and for modifying them if necessary later on.  
 
The installations consisting of two streams, we suggest testing one stream at a time, starting from the one with 
the lower set-point, known as the “stand-by” stream. The set-points of the equipments in this stream will obviously 
deviate from those specified in the Table 2.  
 

 

4.3  SET POINT SELECTION 
 

Before commissioning the regulator it must be checked that all the on/off valves (inlet, outlet, any by-pass) are 
closed and that the gas is at a temperature which will not lead to malfunctioning.  
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Table : 2 

Recommended Set points of line equipments consisting of Regulator Active + Monitor + Slam-shut                         
(Over Pressure & Under Pressure) + Relief Valve 

Set-point       
Regulator      (Pas) 

bar 

Set-point       
MONITOR 

Set-point RELIEF-
VALVE 

Set-point SLAM-
SHUT (OPSO a) 

Set-point SLAM-
SHUT (UPSO b) 

0.5<Pas>2.1 Pas x 1.1 Pas x 1.3 Pas x 1.5 Pas x 0.75 bar c 

2.1<Pas>5 Pas x 1.1 Pas x 1.3 Pas x 1.4 Pas x 0.75 bar 

5<Pas>25 Pas x 1.05 Pas x 1.15 Pas x 1.3 Pas x 0.75 bar 

25<Pas>50 Pas x 1.05 Pas x 1.15 Pas x 1.3 Pas x 0.75 bar 

 
a
 OPSO : Over Pressure Shut Off 

b UPSO : Under Pressure Shut Off 
 
c Difference between Regulator set point (Pas) & UPSO shall be 0.3 bar minimum 
 

 

5.0 COMMISSIONING 
 

5.1  COMMISSIONING THE REGULATOR 
 
If there is a relief valve 8 in the line, refer to point 3.1.  
 
Refer Figure 10. 

 
1) Keeping the bleed valve 7 partially open, gradually open the inlet isolation valve 1, to pressurize the 

complete pipe line. 
2) Check reading on the pressure gauge 6 that pressure does not exceed the setting of the regulator. If 

necessary, suspend the operation by closing inlet valve 1, opening the cap (30) of pilot 5 and completely 
reducing the load on the spring by turning the adjustment screw (31) appropriately. 

3) Close the bleed cock 7 and check that the downstream pressure, after increasing, settles at a value lower 
or equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the 
seat leakage.  

4) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the 
on-off valves 1 and 9.  

5) Very slowly open the downstream isolation valve 9 until the line gets completely filled. If, at the 
beginning of this operation, the pressure in the line is much lower than the set-point, the opening of this 
valve 9 should be done very gradually so as to avoid excess flow through the regulator installation.  
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6)  
Figure 10 
 
 
 
 
 
 
   
 
 
 
Figure 10A 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

5.2 COMMISSIONING THE REGULATOR WITH IN-BUILT SLAM-SHUT OFF 
 
 

If there is a relief valve 8 in the line, refer to point 3.1. 
 

 
5.2.1  To Check and adjust the intervention of the slam-shut as follows: (Refer Fig.11) 
 
 
- Keeping both the inlet & outlet isolation valves 1 & 9 closed, open the slam shut device by means of the lever 

provided with the equipment; 
- To operate slam shut device it is recommended to provide a controlled auxiliary pressure to pilot 5 

externally;  
 Over Pressure Shut Off (Safety devices, which shut off if pressure exceeds the regulator setting) : slowly 

increase the auxiliary pressure and check the intervention value. If necessary, increase the intervention 
value by turning the adjustment screw clockwise, or anticlockwise to reduce the intervention value.  

 Over & Under Pressure Shut Off (Safety devices, which shut off if pressure exceeds or falls down the 
regulator setting) : slowly increase the auxiliary pressure and record the intervention value. Restore the 
pressure to the set-point established for the regulator, and carry out the slam-shut reset operation. Check 
intervention for pressure reduction by slowly reducing the auxiliary pressure. If necessary increase the 
intervention values for OPSO or UPSO by respectively turning the OPSO or UPSO adjusting screws 
clockwise and vice versa to reduce the intervention values.  

- Operate the shut off device at least 2-3 times and ensure proper functioning. 

 
31B 
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Figure 11 

 

 
CAUTION !!! 
After checking the slam shut operation, re-connect the sensing line to the take-off point. 
 

 
N.B.: It is recommended to carry out the intervention tests atleast every 3 months.  

 
 

5.2.2  Commissioning Procedure for Regulator with safety shut off (Refer Fig.11) 

 
 

At the end of the slam-shut operation check, proceed as follows:  
1) Ensure that the slam-shut is in closed position.  
2) Gradually open the inlet isolation valve 1, to pressurize the complete pipe line. 
3) Then slowly reset the slam-shut device by operating the provided lever.  

 In case of OPSO safety shut off device, the device will get suddenly engaged in the open position.  
 In case of OPSO & UPSO safety shut off device; keep the lever turned and increase the outlet pressure 

to the desired regulator set-point. At this point, the lever can be released and slam-shut will stay in 
the open position; 

4) Partially open the bleed cock 7. 
5) Check reading on the pressure gauge 6 that pressure does not exceed the setting of the regulator. If 

necessary, suspend the operation by closing inlet valve 1, opening the cap (30) [Refer Fig. 10] of pilot  - 
TYPE DNP1 and completely reducing the load on the spring by turning the adjustment screw (31B) 
appropriately. 

6) If necessary, open the cap (30) of pilot –TYPE DNP1 & adjust the setting by turning the adjustment screw 
(31B). 

7) Close the bleed cock 7 and check that the downstream pressure, after increasing, settles at a value lower 
or equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the 
seat leakage.  

8) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the 
on-off valves 1  
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9) Very slowly open the downstream isolation valve 9 until the line gets completely filled. If, at the 
beginning of this operation, the pressure in the line is much lower than the set-point, the opening of this 
valve 9 should be done very gradually so as to avoid excess flow through the regulator installation. 

10) It is recommended to check that when the slam-shut is operated manually, the flow in the line stops 
completely.  

 
The procedure same as above should be followed even if separate shut off device Series SH4 mounted at regulator 
upstream. 

 
 

5.3 COMMISSIONING THE REGULATOR (ACTIVE) HAVING IN-LINE MONITOR WITH 
 SAFETY SHUT OFF 

 
If there is a relief valve 8 in the line, refer to point 3.1. 

 
 
5.3.1 To Check and adjust the intervention of the slam-shut refer point 5.2.1 
 
N.B.: It is recommended to carry out the intervention tests at least every 3 months. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. 

 

 
5.3.2  Commissioning Procedure for Regulator having in-line monitor with safety shut off 
 
Refer Fig. 12. 
 
At the end of the slam-shut check, proceed as follows:  

1) Ensure that the slam-shut is in closed position.  
2) Gradually open the inlet isolation valve 1, to pressurize the complete pipe line. 
3) Then slowly reset the slam-shut device by operating the provided lever.  

 In case of OPSO safety shut off device, the device will get suddenly engaged in the open position.  
 In case of OPSO & UPSO safety shut off device; keep the lever turned and increase the outlet pressure 

to the desired regulator set-point. At this point, the lever can be released and slam-shut will stay in 
the open position; 
 

4) Partially open the bleed cock 12. 
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5) Completely increase the setting of the pilot 8 by turning the adjustment screw clockwise to make the 

active regulator 7 fully open. 
6) Check that the setting of the pilot 4 corresponds to the selected set value of the monitor and adjust it to 

the desired if necessary. 
7) Reduce the setting of the pilot 8 to the selected set value of the active regulator. 
8) The monitor will remain fully open during operation. 
9) Close the bleed cock 12 and check that the downstream pressure, after increasing, settles at a value lower 

or equal to that of setting of the pilot / regulator assembly. If it does not settle, remedy the causes of the 
seat leakage.  

10) After taking remedial action, by using a foaming agent, check the tightness of all the joints between the 
on-off valves 1 and 11.  

11) Very slowly open the downstream isolation valve 11 until the line gets completely filled. If, at the 
beginning of this operation, the pressure in the line is much lower than the set-point, the opening of this 
valve 11 should be done very gradually so as to avoid excess flow through the regulator installation. 

12) It is recommended to check that when the slam-shut is operated manually, the flow in the line stops 
completely.  

 
The procedure same as above should be followed even if separate shut off device SERIES SH4 mounted at 
regulator upstream. 

 
 

6.0 TROUBLE-SHOOTING 
 
Various kinds of problems could come across with the Regulators, same are stated here under with the possible 
remedies advised. 
 
The foremost reasons developing that can give rise to the various problems depends upon 

 the conditions of the gas; 
 The natural ageing and wear of the materials.  

 
 

 
CAUTION !!! 
Only qualified personnel with appropriate knowledge about the subject should carry out  
installation or servicing of a regulator and handling only after reading the manual  

 

 
Unsuitable person should not be permitted or allowed to fiddle with the regulator. The maintenance personnel 
should be trained officially by our authorized representative, whenever necessary. 
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6.1 REGULATOR  
 
Table. 3 (Refer Fig. 14,14A , 14B & 15 ) 
 

PROBLEM PROBABLE CAUSES REMEDY 

Seat leakage i.e. 
Increase in 

downstream 
pressure during no 

flow (Q = 0) 

 
PILOT 
IInd Stage Disc [26] worned or damaged 
 
Ist Stage Diaphragm [34A] rupture 

 
 
Replace the disc 
 
Replace the diaphragm 
 

 
MAIN REGULATOR 
Molded seat  [03] damaged 
 
Plug guide [07] O-rings [8.13] damaged 
 
Ice formation between the seat [03] and the 
plug [05] 

 

 
 
Replace the Molded seat  
 
Replace the O-rings  
 
Increase the gas temp. to the regulator. 

Increase in 
downstream 

pressure during 
flowing condition  

(Q > 0) 

 
PILOT 
IInd Stage Disc [26] worned or damaged 
 
IInd Stage Plug [35] stucked in the open 
position 
 
IInd stage Spring [23B] given up  
 

 
 
Replace disc 
 
Clean & check free movement 
 
Replace with new spring 

 

MAIN REGULATOR 
Molded seat [03] damaged 
 
Ice formation between the seat [03] and the 
plug [05] 
 
Deposition of Dirt on molded seat [03]  
 
Plug [05] jammed 
 
Diaphragm [10] fitted incorrectly 
 
Downstream sensing line chocked 
 
Plug guide [07] O-rings [8.13] damaged 
 
Set Pressure disturbed 
 

 
Replace the Molded seat 
 
Increase the gas inlet temp. to the Regulator 
 
Clean & Check gas quality & filtration 
 
 
Clean & Check free movement 
 
Fit the diaphragm properly 
 
Clean the sensing line 
 
Replace O-Rings 
 
Adjust set point referring start-up settings 
pt. 1.4 
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Drop in 
downstream 

pressure 

 
PILOT 
Ist stage setting low  
 
Pilot Filter element [41] clogged 
 
IInd Stage Diaphragm [34B] ruptured 
 
Leakage from Pilot feed line  
 

Increase setting by turning Ist stage 
adjusting screw [31A] clockwise 
 
 
Replace the filter mesh 
 
Replace the diaphragm 
 
Tighten the compression fittings or replace 
 

 
MAIN REGULATOR 
Plug [05] jammed 
 
Diaphragm [10] ruptured 
 
Insufficient supply from upstream 
 

 
Clean and check free movement 
 
Replace the diaphragm 
 
Increase inlet pressure or  clean line filter 
cartridges 
 
 

Functional 
inconsistency 

(Vibration, 
Pressure hunting, 

No Pressure at 
outlet) 

 
PILOT 
Friction in diaphragm [34B] and plug [35] 
or mis-alignment 
 
Worn diaphragm [34B] 
 
Spring [23A & 23B] slackened or un-
balanced 
 

 
 
Align the diaphragm and plug  
 
 
Replace diaphragm 
 
Replace or align the spring 
 

 
MAIN REGULATOR 
Plug guide [07] O-ring worn 
 
Friction between the Plug [05] and Plug 
guide [07] 
 
Friction in plug rod [18] or O-ring worn 
 
Spring [16] slackened or un-balance 
 
Active regulator and monitor set-points too 
close 
 

 
 
Replace the O-rings 
 
Align the Plug and check the O-rings 
 
 
Replace O-rings 
 
Replace or align the spring 
 
Increase the difference between two set-
points 
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Figure 13A : Pilot Valve – TYPE DNP1  
 
 
 
 
 
                                     

 
 
 

Figure 13A : Main Regulator 
 
 
 
 

SERIES D53 Regulator Main & Pilot Assemblies 
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SLAM SHUT OFF DEVICE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 14:  SERIES D53 Regulator with Slam shut off Device combined in one unit 

 

 

 

Pilot - DNP4 

Pilot – DNP5 
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6.2 SLAM SHUT OFF DEVICE 
 
Table. 4 (Refer Fig. 14) 
 

PROBLEM POSSIBLE CAUSES REMEDY 

 
Not intervening in 
case of controlled 
pressure rise 

 
Setting of slam shut disturbed 
 
 
Insufficient sensing pressure 
 
 
Blockage of sensing line from Regulator outlet 
to Pilot-DNP4 
 
Pilot diaphragm rupture [113] 

 
Set the set screw [116] to suitable 
pressure (refer Table. 2) 
 
Open the root isolation  valve 
completely 
 
Clean the sensing line for possible 
blockage or chocking 
 
Replace the ruptured diaphragm 
 

Seat Leakage in trip 
down condition 

 
‘O’ ring [8.17] in the plug worn out 
 

 
Change the ‘O’ ring 

Resetting not possible 

 
The cause for rise or fall of the controlled 
pressure not attended 
 
Setting of slam shut disturbed 
 
 
Misalignment of latching arrangement 
 

 
Check & attend the cause for 
intervention 
 
Set the set screw [116] to suitable 
pressure (refer Table. 2) 
 
Re-align the arrangement 

 
 
 

 
 

 
 
 

CAUTION !!! 
 
If the slam-shut has intervened, close the inlet & outlet isolation valves in the line and discharge  
the pressure before carrying out any operation. Eliminate the causes which gave rise to  
Intervention before reactivating it. 
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7.0 MAINTENANCE 
 

7.1 GENERAL 
 
The periodic inspection & maintenance shall be carried out according to the national or statutory regulations in 
addition to the instructions given herein. 
 
The maintenance frequency and nature depends mainly on the following attributes; 

 the quality of the gas (impurities, humidity, condensate, corrosive substances); 
 the efficiency of the filtration unit & liquid separator; 
 the cleanliness and conservation of the piping upstream from the regulator; 
 the level of reliability required from the regulating system; 
 the significance of regulating system functioning to the application. 

 
 
As a preventive maintenance practice , it is recommended to carry out preventive maintenance at-least once a 

year, leak test as per 4.2 & set point check as per 5.1 and incase of any problem carry out necessary maintenance 
as given hereunder. 
 

 
CAUTION !!! 
While starting the equipment for the first time, more frequent maintenance is required due to  
possibility of residual impurities such as welding scale, sand, paint residues, water inside the  
piping. 
 

 
The dismantling of the regulator should be started after ensuring the listed points: 

 a regulator is isolated from both upstream & downstream and regulator is totally de-pressurized; 
 a set of recommended original spares are available consisting the important ones such as diaphragms & 

soft seatings; 
 a set of wrenches is available. 

 
For easy traceability of the spare kits it is recommended to store the spares with identification tags giving 
reference of: 
- The Sr.No. & Tag No. of the regulator for which the spare parts are intended; 
- The part no. or position of parts in the assembly drawing. 
 

In case the maintenance is carried out by your own authorized & qualified personnel, we recommend putting 
reference markings, before the disassembly, especially on those parts which could have directional or reciprocal 
positioning problems while reassembling. The O-Rings and sliding mechanical components (stem, plug, etc.) must 
be lubricated, before the re-assembly, with a fine layer of silicone grease. Before re-commissioning of equipment, 
internal sealing (seat leakage) shall be verified at appropriate pressure to assure the internal sealing at the 
maximum expected operating pressure. Both verifications are essential to assure safe use at foreseen operating 
conditions; they have, anyhow, to comply with the national regulations in force.  
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SERIES D53 MAIN REGULATOR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14A :  Valve Size : DN 25 (1”) & DN 50 (2”)  
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SERIES D53 MAIN REGULATOR 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14B :  Valve Size : DN 80 (3”) & DN 200 (8”)  
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SERIES D53 PILOT VALVE  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Figure 15 : TYPE : DNP1  - FOR SET PRESSURE 0.5 BARG. – 30.0 BARG 
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PART LIST (SERIES D53 REGULATOR) 
Table 5: Refer Figure 14A, 14B & 15 

 
 47 Bolts  --    
 46 Allen bolts  --    
 45 Eye Bolt  1    
 44 Lock Nut   1    
 43 Indicator Boss 1    
 42 Cap – Ist Stage 1    

* 41 Filter Mesh 1    
 40 Tension Washer --    
 39 Nuts --    
 38 Stud / Bolt --    
 37 Plug – Ist Stage 1    

* 36 "O" Ring 4    
 35 Plug – IInd Stage 1    

* 34A & 34B  Diaphragm (Ist & IInd Stage) 1 + 1    
 33 Top Spring Washer  1    
 32 Spring Casing – Ist Stage 1    
 31A & 31B Set Screw (Ist & IInd Stage) 1 + 1    
 30 Cap – IInd Stage 1    
 29 Spring Casing – II Stage 1    
 28A & 28B Main Spring (Ist & IInd Stage) 1 + 1    
 27A & 27B Seat (Ist & IInd Stage) 1 + 1    

* 26 Disc – II Stage 1    
* 25 Disc – I Stage 1    
 24 Pilot Body 1    
 23A & 23B Bottom Spring (Ist & IInd Stage) 1 + 1    
 22 Inlet Adaptor 1    
 20 Plug Rod Guide Piece 1 66 Tension washer --- 
 19 Bolt 1 65 Bolts  --- 
 18 Plug Rod 1 64 Tension washer  --- 
 16 Spring 1 63 Nuts --- 
 15 Guide piece  1 62 Studs --- 
 14 Allen bolts  ----- 61 Nut s --- 
 13 Top Casing 1 60 Stud  --- 
 12 Diaphragm Washer 1 59 Tension washer  --- 
 11 Diaphragm Plate 1 58 Nut --- 

* 10 Diaphragm 1 57 Bolt --- 
 9 Bonnet 1 56 Nozzle 1 

* 8.0 – 8.15 ‘O’ rings 1 55 Diaphragm plate holder - II 1 
 7 Plug Guide 1 54 Diaphragm plate holder - I 1 
 6 Bottom Casing 1 53 Piston guide 1 
 5 Plug 1 52 Piston 1 
 4 Support plate 1 51 Indicator guide  1 

* 3 Molded Seat  1 50 Indicator rod 1 
 2 Bottom 1 *49 Teflon ring 2 
 1 Body 1 48 Tension washer  ----- 
SR. NO. DESCRIPTION QTY. SR. NO. DESCRIPTION QTY. 

BILL OF MATERIAL (Regulator & Pilot Valve –I ) 

 
(*) Marked parts are included in ”Spare part kit” recommended as stock. 
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SERIES D53 PILOT VALVE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15A: TYPE : DNP9 & DNP10  - FOR SET PRESSURE 25.0 BARG. – 50.0 BARG. 

 

  

(*) Marked parts are included in ”Spare part kit” recommended as stock. 
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Maintenance Procedure is laid down for changing the spare parts, assembly and reassembly of the SERIES D53 
Regulator & Pilot. Preventative Maintenance recommended to be carried out during plant shut down. 

 

 
CAUTION !!! 
Before maintenance depressurize the Regulator assembly completely; 
Ensure that the upstream and downstream lines are isolated & pressure is zero. 

 

 
INITIAL OPERATIONS 
 
Following steps should be carried before proceeding with any maintenance procedure. 

1) Disconnect all the sensing lines connected to the pilot and main regulator by unscrewing the 
compression fittings. 

2) It is recommended to put reference markings on the tubing and fittings before disassembly, to 
prevent positioning problems while reassembling. 

3) Separate out the pilot from main regulator by loosening the bolts of the bracket. 
 
 

7.2 REGULATOR MAINTENANCE  
 
(Refer Fig.14A.) 
 

7.2.1. Disassembly of Diaphragm Unit 
 

a. Loosen the fasteners (57,58,59) fixing the diaphragm top casing (13) with bottom casing (6) 
b. Separate the top casing (13) from bottom casing (6) and ensure indicator rod doesn’t get damaged. 
c. Next carefully remove the indicator rod (50) from indicator guide (51). 
d. Remove piston (52) from piston guide (53). 
e. Next loosen the piston guide (53) from plug rod (18) and unscrew it completely. 
f. Remove whole diaphragm assembly from plug rod (18). 
g. Remove the Allen screws (46) holding the diaphragm plate holder I & II (54,55) . 
h. Separate the diaphragm plate holder I & II, (54,55) with removing diaphragm plate (11) and diaphragm 

washer (12). 
i. Remove the diaphragm (10). 
j. Clean all the disassembled metal parts followed by flushing the casing with dry compressed air. 
k. Replace the polymer parts via; diaphragm,(10)  O- Rings (8.4 , 8.5 , 8.6, 8.7) from the spare parts kit. 
l. The O-Ring and sliding mechanism must be lubricated with a fine layer of silicon greases before 

reassembly, the polymer parts required greases to hold them in their position or slots and also make 
them softer. 

 

7.2.2. Reassembly of Diaphragm Unit 
 

a. Replace the ‘O’-Ring (8.5, 8.6, 8.7) on top of plug rod (18), top piston (52), piston guide (53). 
b. Reassemble the diaphragm (10) between diaphragm plate holder I & II, (54,55) with diaphragm plate 

(11) and diaphragm washer (12). 
c. Tighten diaphragm plate holder I & II with Allen bolts (46) and ensure nozzle hole is aligned properly. 
d. Insert the diaphragm assembly in plug rod (18) and tighten with piston guide (53). 
e. Carefully reassembly the indicator rod (50) with indicator guide (51). 
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f. Reassembly the top cover (13) with bottom casing (6) and ensure that the diaphragm is correctly 
positioned with respect to the bottom casing (6). 

g. Resemble and fix the hex bolt and nut (57,58,59) 
 
7.2.3. Disassembly of Regulation unit (Plug assembly) 
 

a. Loosen the Nuts (60) fixing bonnet (9) with main regulator body (1). 
b. Lift up the diaphragm assembly from body appropriately by means of lifting arrangement on top casing 

(13). 
c. Carefully remove the plug assembly from body (1). 
d. Now loosen the Bolt (19) gradually till the spring (16) tension is fully released.  
e. Remove the plug (5) from plug guide (7). 
f. Next remove the plug guide (7) from the body (1) and remove the ‘O’ ring (8.13) & Teflon rings (49) 

form the respective groove. 
g. Clean all the disassembled metal parts followed by flushing the body with dry compressed air. 
h. Replace the molded seat (3) , if damaged. 
i. Replace the polymer parts i.e. O-Rings (8.0, 8.11, 8.12, and 8.13) & Teflon rings (49) from the spare parts 

kit. 

 
7.2.4. Reassembly of Regulation unit (Plug assembly) 
 

a. Position the plug guide (07), plug (5) ,spring (16)  and plug rod guide (20) correctly with plug rod (18). 
b. Ensure the free movement of plug (5) within the plug guide (07). 
c. Tighten the bolt (19) ensuring the correct initial compression of spring (16). 
d. Place the plug guide (7) on body (9) by positioning the O-rings (8.11, 8.12). 
e. Reassemble the bonnet (9) with plug assembly to body (01), by tightening the Nuts (60). 

 
To check the STEM SEALING, follow; both the disassembly procedure 7.2.1 & 7.2.3 above. Remove the push rod 
(18) from bonnet (09) and guide piece (20). Change the O-ring (8.6, 8.10) from the push rod (18) . Place the push 
rod (18) in the guide piece (20) and ensure proper movement of push rod in guide. For reassembly follow the 
procedure 7.2.2 & 7.2.4 above. 
 
7.2.5. Disassembly of Molded Seat from Body   
 

a. Loosen & remove the nuts (63) from the body (01). 
b. Now separate the bottom (02) from the body (01). 
c. Next with the means of Allen key , unscrew the Allen screws (14) from the body (01) in criss-cross 

pattern , this will result in separation of support plate (04) from body (01). 
d. Carefully remove the molded seats (03) from the body (01).  
e. Clean all the disassembled metal parts followed by flushing with dry compresses air. 
f. Replace the polymer parts i.e. ‘O’ rings (8.0, 8.15) from the spare part list. 

 
7.2.6. Reassembly of Molded Seat  
 

a. Lubricate and replace the ‘O’ ring (8.0) from the molded seat and (8.15) from the bottom (02).  
b. Insert molded seat (03) on the recess provided on the body (01) and position the ‘O’ ring (8.0). Again 

insert another molded seat (03) in the way as shown in figure 14A / 14B. 
c. Next clamp the molded seats (03) by means of support plate (04) and fix them by tightening the Allen 

screws (14) in criss-cross pattern. 
d. Next align bottom (02) with body (01) and reassemble them by tightening the nuts (63) in criss-cross 

pattern. 
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7.3 PILOT MAINTENANCE 
                                    
(Refer Figure 15 – TYPE DNP1) 

 
7.3.1. Disassembly of I st Stage assembly 
 

a. Loosen the fasteners (39,40) fixing spring casing (32) to pilot body (24). 
b. Remove the spring casing (32) carefully ensuring that spring tension is released completely while 

loosening the fixing bolts. DO NOT DISTURB THE FACTORY SETTING OF SET SCREW (31A) DURING 
DISASSEMBLY. 

c. Remove the diaphragm (34A) assembly along with spring (28A). 
d. Loosen the seat (27A) using box type spanner. 
e. Remove the seat (27A) carefully releasing the spring (23A) tension. 
f. Remove the plug (37), disc (25), and spring (23A). 
g. Clean all the disassembled metal parts followed by flushing the pilot body with dry compressed air. 

 
7.3.2. Reassembly of Ist Stage assembly 
 

a. Replace the polymer parts viz; disc (25), diaphragm (34A) from the spare part kit. 
b. Place the disc (25), spring (23) & plug (37) in the position and tighten the seat (27A) gently using box 

spanner. 
c. Ensure the movement of plug (37) inside the seat (27A) by pressing it. 
d. Positioning the diaphragm (34A) assembly correctly with a pin ascertaining that hole in the diaphragm 

(34A) matching with hole in pilot body (24) and casing (32). 
e. Reassemble the spring (28A) and spring casing (32). 
f. Tighten the fasteners fixing the spring casing (32) to pilot body (24). 

 
7.3.3. Disassembly of IInd Stage assembly 
 

a. Unscrew  & remove the cap (30) from the spring casing(29) 
b. Turn the set screw (31B) anticlockwise and loosen it completely and ensure spring tension (28B) is 

released. 
c. Loosen the fasteners (39) fixing spring casing (29) to pilot body (24). 
d. Remove the spring casing (29) along with spring (28B) and spring washer (33). 
e. Remove the diaphragm (34B) assembly. 
f. Loosen the seat (27B) using pliers fitted in the slots provided on seat. 
g. Remove the seat (27B) carefully until the spring (23) tension is released. 
h. Remove the plug (35), disc (26), and spring (23A). 
i. Clean all the disassembled metal parts followed by flushing the pilot body with dry compressed air. 

 
7.3.4. Reassembly of II nd Stage assembly 
 

a. Replace the polymer parts i.e. disc (26), diaphragm (34B), O-rings (36) from the spare part kit. 
b. Place the disc (26), spring (23) & plug (35) in the position and tighten the seat (27B) gently using pliers. 
c. Ensure the movement of plug (35) inside the seat (27B) by pressing it. 
d. Reassemble the diaphragm (34B) assembly, spring (28B), spring washer (33) and spring casing (29). 
e. Tighten the fasteners fixing the spring casing (29) to pilot body (24). 
f. Put the set screw (31B) in place and adjusting the set screw for the required pressure and tighten the 

lock nut (44) also refer start-up settings 1.4. 
g. Place the cap (30) at its position 
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To clean or replace the Filter Mesh (41) in the pilot, unscrew inlet adaptor (22) from the body (24). Remove the 
filter, clean it with compressed air or replace it and tighten the adaptor (22) by properly positioning the filter 
inside the body. 

 
 
7.3.5. Refer Figure 15A: DNP9 Type Pilot valve  
 
1st stage - Replacing Diaphragm & Soft seat 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.3.6. Refer Figure   : DNP10 Type Pilot valve  

 
2nd stage – Replacing Diaphragm & Soft seat 

a. Disconnect all feed and sensing line connections from the Pilot & Regulator by unscrewing the fittings. 
b. Separate the Pilot assembly from the regulator by slackening the fittings. 
c. Unscrew cap (41) and loosen screw (42) until all the spring tension is released. 
d. Loosen the fasteners (37) and remove Bottom (28) along with spring (31) and top spring washer (34). 
e.  Unscrew the lock nut (38) and remove diaphragm (32) along with diaphragm plate (29) from union piece 

(27).  
f. Next , loosen the fasteners (37A) and remove top cover (22) from the pilot body (21) along with spring 

(31) 
g. Unscrew the locking cap (26) , remove diaphragm plate (29) along with diaphragm (32) from the                        

union piece (27) 
h. Next by unscrewing, remove piston assembly, comprising of piston (23) & spring (31). 
i. Replace piston assembly, diaphragm (32), if necessary.   
j. Replace ‘O’ ring (36)  

For re-assembly, reverse the above sequence. 

 

k. Disconnect all feed and sensing line connections from the Pilot & Regulator by unscrewing the fittings. 
l. Separate the Pilot assembly from the regulator by slackening the fittings. 
m. Unscrew cap (41) and loosen screw (42) until all the spring tension is released. 
n. Loosen the fasteners (37) and remove Actuator (35) along with spring (31) and top spring washer (34) & 

Bottom spring washer (33). 
o.  Unscrew the lock nut (38) and remove diaphragm (32) along with diaphragm plate (29) from union piece 

(27).  
p. Next , loosen the fasteners (37A) and remove top cover (22) from the pilot body (21) along with spring 

(31) 
q. Unscrew the locking cap (26) , remove diaphragm plate (29) along with diaphragm (32) from the                        

union piece (27) 
r. Next by unscrewing, remove piston assembly, comprising of piston (23) & spring (31). 
s. Replace piston assembly, diaphragm (32), if necessary.   
t. Replace ‘O’ ring (36)  

For re-assembly, reverse the above sequence. 

 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        42           M-D53(FC)/05/2017/R2 

       SLAM SHUT OFF DEVICE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16 
 

  PART LIST (SLAM SHUT OFF DEVICE) 
 

 116 Set screw  1 

 115 Spring casing 1 

 114 Spring  1 

* 113 Diaphragm  1 

* 112 Plug 1 

 111 Pilot – DNP5 body  1 

 110 Tension washer  -- 

 109 Nuts  -- 

 108 Studs  ----- 

 107 Tension washer  ----- 

 106 Nuts  ----- 

 105 Studs  ----- 
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 104 Knob 1 

 103 Push Button rod  1 

 102 Silencer  1 

 101 Diaphragm washer  1 

 100 Diaphragm plate   1 

 99 Diaphragm  1 

 98 Bonnet  1 

 97 Top casing  1 

 96 Push rod  1 

 95 Indicator Cap 1 

 94 Indicator  1 

 93 Cap 1 

 92 Support plate  1 

 91 Rack 1 

 90 Support piece –I 1 

 89 Pilot- DNP4 Body 
Np$Body  

1 

 88 Allen bolt ---- 

 87 Spring 1 

 86 Spring washer  1 

 85 Ball 1 

 84 Tension washer  ----- 

 83 Nuts  ----- 

 82 Studs ---- 

 81 Lock Nut  1 

 80 Yoke 1 

 79 Connector  1 

 78 Lock nut 1 

 77 Plug rod 1 

 76 Top cover 1 

 75 Main Plug Spring  1 

 74 Spring 1 

 73 Plug Cap 1 

 72 Countersunk Screw 1 

 71 Plug 1 

 70 Balancing Seat 1 

  * 8.19 
Disc  

Disc 1 

  * 8.17 
‘O’; i 

‘O’ ring 1 

    * 8.16 ‘O’ ring 1 

 01 Body 1 

SR. NO. DESCRIPTION QTY. 

BILL OF MATERIAL (Slam Shut Off Device Assembly) 

 
 
 
(*) Marked parts are included in ”Spare part kit” recommended as stock. 
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7.4 SLAM SHUT OFF DEVICE MAINTENANCE  

 
(Refer Fig.16.) 

 
7.4.1. Disassembly of Main Valve unit (Plug assembly) 
 

a. Loosen the nuts (83) fixing the top cover (76) with body (01). 
b. Carefully separate the top cover (76) from body (01). 
c. Unscrew the plug cap (73) from the plug assembly by turning it in the anti-clockwise direction.   
d. Next remove the ‘O’ring (8.17) from the plug holder (70) 
e. Now unscrew & remove the countersunk screws from the plug assembly. 
f. Gradually remove the plug holder (70) from plug (71) , this will result in removal of disc (8.19) , 

balancing seat (69) , spring (74)  
g. Clean all the disassembled metal parts followed by flushing the body & top cover with dry compressed 

air. 
h. Replace the polymer parts i.e.; Disc (8.19), O-ring (8.16,8.17) from the spare parts kit. 

 
The O-Rings and sliding parts must be lubricated with a fine layer of silicone grease before reassembly, the 
polymer parts require grease to hold them in their positions or slots and also make them softer. 

 
 
7.4.2. Reassembly of Main Valve unit (Plug assembly) 
 

a. Re-fit the spring (74) on the plug (71)and lock in position by screwing the balancing seat (69). 
b. Place the disc (8.19) on the plug holder groove and insert it in the plug (71) and fix in position by 

tightening the countersunk screws. 
c. Next place the ‘O’ ring (8.17) on the plug holder (70) and tighten it by screwing the plug cap (73) 
d. Replace the ‘O ring (8.16) between the top cover (76) and body (01). 
e. Reassemble the top cover (76) to body (01) by tightening the fasteners (83,84)    

 
7.4.3. Disassembly of sensing element (Pilot-III assembly) 
 

a. Turn the set screw (116) anticlockwise and loosen it completely to ensure the release of spring (114) 
tension. 

b. Unscrew the spring casing (115) to detach it from body (111). 
c. Remove the spring (114) and diaphragm (113) assembly. 
d. Loosen the nut fixing diaphragm (113) with plug (112). 
e. Remove the washer on diaphragm (113). 
i. Clean all the disassembled metal parts followed by flushing the pilot body & casing with dry compressed 

air. 
f. Replace the polymer parts i.e. Diaphragm (113) & plug (112) from the spare parts kit. 
 
 

7.4.4. Reassembly of sensing element (Pilot-III assembly) 
 

a. Reassemble the plug (112) & diaphragm (113) fixing with washer & nut. 
b. Position the plug (112), diaphragm (113) assembly inside the body (111) correctly. 
c. Place the spring (114) over the diaphragm assembly. 
d. Tighten the spring casing (115) by screwing it to body (111). 
e. Put the set screw (116) in place for adjusting the pressure. 
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SLAM SHUT OFF DEVICE 
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 116 Set screw  1 

 115 Spring casing 1 

 114 Spring  1 

* 113 Diaphragm  1 

* 112 Plug 1 

 111 Pilot – DNP5 body  1 

 110 Tension washer  -- 

 109 Nuts  -- 

 108 Studs  ----- 

 107 Tension washer  ----- 

 106 Nuts  ----- 

 105 Studs  ----- 

 104 Knob 1 

 103 Push Button rod  1 

 102 Silencer  1 

 101 Diaphragm washer  1 

 100 Diaphragm plate   1 

 99 Diaphragm  1 

 98 Bonnet  1 

 97 Top casing  1 

 96 Push rod  1 

 95 Indicator Cap 1 

 94 Indicator  1 

 93 Cap 1 

 92 Support plate  1 

 91 Rack 1 

 90A Support piece –I 1 

 89 Pilot- DNP4 Body 
Np$Body  

1 

 88A,88B,88C Allen bolt ---- 

 87 Spring 1 

 86,86A Spring washer  1 

 85 Ball 1 

 84 Tension washer  ----- 

 83 Nuts  ----- 

 82 Studs ---- 

 81 Lock Nut  1 

 80 Yoke 1 

 79 Connector  1 

 78,78A Lock nut 1 

 77 Plug rod 1 

 76 Top cover 1 

 75 Main Plug Spring (SSV Side) 1 

 74 Spring 1 

 73 Plug Cap 1 

 72 Countersunk Screw 1 

 71 Plug 1 

 70 Balancing Seat 1 

  * 8.19  Disc 1 

  * 8.17  ‘O’ ring 1 

    * 8.16 ‘O’ ring 1 
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 7A Plug guide  

 4.0 Support plate  

 3.1 Seat ( SSV seat)  

 3.0 Seat ( PRV Molded seat )  

 01 Body 1 

SR. NO. DESCRIPTION QTY. 

BILL OF MATERIAL (Slam Shut Off Device Assembly) 

 
 

(Refer Fig.16.) 
 
7.4.1. Disassembly of Main Valve unit (Plug assembly) 
 

j. Loosen the nuts (83) fixing the top cover (76) with body (01). 
k. Carefully separate the top cover (76) from body (01). 
l. Unscrew the plug cap (73) from the plug assembly by turning it in the anti-clockwise direction.   
m. Next remove the ‘O’ring (8.17) from the plug holder (70) 
n. Now unscrew & remove the countersunk screws from the plug assembly. 
o. Gradually remove the plug holder (70) from plug (71) , this will result in removal of disc (8.19) , 

balancing seat (69) , spring (74)  
p. Clean all the disassembled metal parts followed by flushing the body & top cover with dry compressed 

air. 
q. Replace the polymer parts i.e.; Disc (8.19), O-ring (8.16,8.17) from the spare parts kit. 

 
The O-Rings and sliding parts must be lubricated with a fine layer of silicone grease before reassembly, the 
polymer parts require grease to hold them in their positions or slots and also make them softer. 

 
 
7.4.2. Reassembly of Main Valve unit (Plug assembly) 
 

f. Re-fit the spring (74) on the plug (71)and lock in position by screwing the balancing seat (69). 
g. Place the disc (8.19) on the plug holder groove and insert it in the plug (71) and fix in position by 

tightening the countersunk screws. 
h. Next place the ‘O’ ring (8.17) on the plug holder (70) and tighten it by screwing the plug cap (73) 
i. Replace the ‘O ring (8.16) between the top cover (76) and body (01). 
j. Reassemble the top cover (76) to body (01) by tightening the fasteners (83,84)    
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Following are the minimum Tools required to carry out maintenance and operation of unit. 

 

 7.5. LIST OF RECOMMENDED TOOLS 
 
 7.5.1 FOR MAIN VALVE. 

SR. NO. MODEL TOOL PICTURE SPANNER SIZE 

1 

MAIN 
VALVE 

Allen Key 

 

M4 

2 Allen Key 

 

M3 

3 
Open 

Spanner 

 

16 – 17 

4 
Box 

Spanner 

 

M19 

5 
Open 

Spanner 

 

18 - 19 

6 
Open 

Spanner 

 

24 – 27 

7 
Open 

Spanner 

 

20 - 22 
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7.5.2 FOR PILOT VALVE. 

 
 
 

FOR USE PILOT VALVE 

SR. NO. 
VALVE 

SIZE 
FASTNERS SIZE PICTURE SPANNER SIZE 

1 

D53 -PILOT 

SEAT HEX32 

 

BOX 
SPANNER-32 

2 CAP M10 

 

16-17 

3 SET SCREW M12 

 

18-19 

4 GRUB SCREW M6 

 

ALLEN KEY-3 

5 LOCK NUT M8 

 

12-13 

6 LOCK NUT M12 

 

18-19 

7 BOLT M10 

 

16-17 
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FINAL OPERATIONS 
 
Following steps should be carried after carrying out the maintenance. 

1) Mount the pilot on main regulator by fixing the bolts of the bracket. 
2) Reconnect all the sensing lines connected to the pilot and main regulator by screwing in the 

compression fittings. 
3) Lastly follow the procedure detailed in 4.2 for charging the gas and leak test. 
 

 

 
CAUTION !!! 
The vent connection provided in the pilot valve  spring casing should be free from blockages. 
 
After adjusting the set pressure lock the set screw by lock nut and put the cap over set screw. 

 

 
 

 
8.0 LIST OF RECOMMENDED SPARES 
 
 

8.1 REGULATOR UNIT 
 
Table 7.  (Refer Fig. 14 & 15.) 
 

MAIN REGULATOR PILOT TYPE : DNP1 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

3 Molded seat 1 25 Disc (Ist Stage) 1 

8 ‘O’ ring 14 26 Disc (IInd Stage) 1 

10 Diaphragm 1 34A & 34B Diaphragms 2 

49 Teflon Rings 14 36 O-Rings 4 

   41 Filter Mesh 1 

 
 
Table 8  (Refer Fig. 15) 
 

MAIN REGULATOR PILOT TYPE : DNP9 & DNP10 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

3 Molded seat 1 23 Piston 1 

8 ‘O’ ring 14 30 Soft seat disc 1 

10 Diaphragm 1 32 
Diaphragms (Ist & IInd 

Stage) 
2 

49 Teflon Rings 14 36 O-Rings 4 



TECHNICAL MANUAL – User’s Guide 
 
SERIES D53 - GAS PRESSURE REGULATORS                            

                        51           M-D53(FC)/05/2017/R2 

 
 

8.2 SLAM SHUT OFF DEVICE 
 
Table 9   (Refer Fig.16.) 
 

MAIN UNIT PILOT 

PART NO. DESCRIPTION QTY. PART NO. DESCRIPTION QTY. 

10 Soft seating Disc 1 27 Pilot-I Diaphragm 1 

15 Set of “O” Rings 6 47 Pilot-II Plug 1 

   48 Pilot-II Diaphragm 1 

 
 
WHILE INQUIRING FOR SPARE PARTS, PROVIDE FOLLOWING DETAILS:  
Type of regulator  
Unit no. ( Serial no. ) & Year of manufacture  
Slam-shut (if assembled) 
Part no. 
Quantity desired  
Technical Manual (this document) reference i.e. MD53(FC)/05/2017/R2 

 
 
 
 
 
 
 
 
 
 
 

ANNOTATIONS 
 

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

Note : Disposal of Products / Parts 

   “The products or parts thereof are to be disposed–off in accordance with existing 
Government / Federal / State & local environment control regulations at authorized recycler 
regulations prevailing at location of use / disposal.” 
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__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________

__________________________________ 

 
 
 
 
 
 
 
 
 
The contents of this publication are presented for informational purpose and while every care has been taken to ensure 
their accuracy, they are not be constructed as warranties or guarantees, express or implied, regarding the products or 
services described herein or their use or applicability. We reserve the right to modify the designs or specifications of the 
products at any time without notice. 
 
 
For any assistance please contact us; our contact details are given under. 
 

NIRMAL INDUSTRIAL CONTROLS PVT. LTD. 
 
Office:  Samruddhi, Ist Floor, L.B.S.Marg, Mulund (W), 

Mumbai 400 080. INDIA 
Tel. : +91-22-2560 8668,  Fax. : +91-22-2568 2771 
E-mail: info@nirmalindustries.com, Web: www.nirmalindustries.com 

 
Factory:  Survey No. 136/1 (P), Asangaon, Tal. Shahapur 

Dist. Thane 421 601. INDIA 
Tel. : +91-2527-273 002,  Fax. : +91-2527-270 408 
E-mail : works@nirmalindustries.com  

 
 
 
 
 

 

mailto:info@nirmalindustries.com
http://www.nirmalindustries.com/
mailto:works@nirmalindustries.com
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CR-02, CREEP RELIEF VALVE 

 
Instruction Manual  

                          

                      

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 FIGURE 1:  CR-02, CREEP RELIEF VALVE 

 

 Pilot valve Body : Stainless Steel  

 Actuator : Stainless steel  

 Diaphragm : Nitrile  

 Valve disc : Nitrile  

 Spring : Spring steel  

 Diaphragm plate :  Stainless steel  

 Set screw : Stainless Steel  

 

        Note: - Other M.O.C and Polymer on request. 

 

Designed for Pressure regulators control, this Creep 

Relief valve is a single staged, diaphragm operated for gas 

pressure regulator. 

 

 Valve size: 1/4” and 1/2”  

 Body Rating: Up to Class 300# 

 End connection: Screwed (NPT)  

 Set pressure range: 1.0 – 5.0 barg. 

 5.0 – 10.0 barg. 

                                      6.0 – 15.0 barg.  

                                      10.0 – 25.0 barg.    

 Temperature capabilities : -20°C to 60°C  

 

  PRODUCT DESCRIPTION 

  TECHNICAL SPECIFICATION 

STANDARD MATERIAL OF CONSTRUCTION  

 

 

INSTALLATION 

a. Check the data on the Name plate and verify the parameters are compatible with actual working 

conditions. 

b. Install in regulation with regulator instruction manual  

c. Before servicing, cut-off valve inlet and outlet and release any trapped pressurized gas. Use suds to 

check that there are no leaks. 
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CR-02, CREEP RELIEF VALVE 

 
Instruction Manual   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  DIMENSIONS   

 Replacing Diaphragm & Plug  

a. De – Pressurize the valve & unscrew the Set screw (06) along with lock 
Nut (08) to de-energize spring (09) tension. 

b. Separate Actuator (02) from Body (01) by rotating Actuator (02) in anti- 
clock wise direction. 

c. Remove Spring washer (05), spring (09) from Diaphragm plate (04). 
d. Separate Diaphragm assembly along with Plug with assembly from body 

(01) along with Spacer (07). 
e. Loosen Nylon locknut (11), and remove Diaphragm Plate (04) and 

Diaphragm (10) from Plug Holder (12) and replace new Diaphragm. 
f. Remove Plug (03) from Plug Holder (12) by removing Split Pin (13) and 

replace new Plug from spares. 
For Re-assembly, reverse the above sequence. 

FIGURE: 3 

NIRMAL INDUSTRIAL CONTROLS PVT. LTD. 

1st floor, Samriddhi, L.B.S. Marg 

Mulund (W), Mumbai 400 080 

Phone No.: 91-22-67746200 Fax : 91-22-25682771 

E mail: info@nirmalindustries.com 

Website: www.nirmalindustries.com 

 
 

 

   MAINTENANCE  

FIGURE 2: CR-02, CREEP RELIEF VALVE 

For any assistance contact us, on details as given under, 

 

CR – 02, Creep Relief Valve 

C 20.0 

 D 65.0 

H 170.0 

Weight 1.9 kg 

 

SR.NO DESCRIPTION MATERAIL QTY 

1 BODY STAINLESS STEEL 1 

2 ACTUATOR STAINLESS STEEL 1 

3 PLUG NITRILE 1 

4 DIAPHRAGM PLATE STAINLESS STEEL 1 

5 SPRING WASHER STAINLESS STEEL 1 

6 SET SCREW STAINLESS STEEL 1 

7 SPACER BRASS 1 

8 LOCKNUT STAINLESS STEEL 1 

9 SPRING  SPRING STEEL 1 

10 DIAPHRAGM  NITRILE 1 

11 NYLON LOCK NUT STAINLESS STEEL 1 

12 PLUG HOLDER STAINLESS STEEL 1 

13 SPLIT PIN STAINLESS STEEL 1 

 

 

Note:  Dimensions are in “mm” 

 Note : Disposal of Products / Parts 

   “The products or parts thereof are to be disposed–off 
in accordance with existing Government / Federal / 
State & local environment control regulations at 
authorized recycler regulations prevailing at location of 
use / disposal.” 
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Copyrights, Notices and Trademarks 

 

 
© Copyright 2016 by Honeywell, Inc. 

Revision 3, March 2016 
 

 

 

While the information in this document is presented in good faith and believed to be 

accurate, Honeywell disclaims any implied warranties of merchantability and fitness for a 

particular purpose and makes no express warranties except as may be stated in the written 

agreement with and for its customers. In no event is Honeywell liable to anyone for any 

indirect, special, or consequential damages. The information and specifications in this 

document are subject to change without notice. 

 

Honeywell, TDC 3000, SFC, Smartline, PlantScape, Experion PKS, and TotalPlant are 

registered trademarks of Honeywell International Inc. Other brand or product names are 

trademarks of their respective owners. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Honeywell Process Solutions 
1250 W Sam Houston Pkwy S 

Houston, TX 77042
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About This Manual 
 

This manual is a detailed how to reference for installing, piping, wiring, configuring, starting up, 

operating, maintaining, calibrating, and servicing Honeywell’s family of STT850 Temperature 

Transmitters.  Users who have a Honeywell STT850 SmartLine Temperature Transmitter 

configured for HART protocol or Honeywell’s Digitally Enhanced (DE) are referred to the 

STT850 SmartLine Series HART/DE Option User’s Manual, document number 34-TT-25-06. 

Users who have a Honeywell STT850 SmartLine Temperature Transmitter configured for 

Fieldbus operation are referred to the STT850 SmartLine Series Fieldbus Option User’s Manual, 

document number (34-TT-25-07). 

 

The configuration of your Transmitter depends on the mode of operation and the options selected 

for it with respect to operating controls, displays and mechanical installation. This manual 

provides detailed procedures to assist first-time users, and it further includes keystroke 

summaries, where appropriate, as quick reference or refreshers for experienced personnel. 

 

To digitally integrate a Transmitter with one of the following systems: 

 

 For the Experion PKS, you will need to supplement the information in this document with the 

data and procedures in the Experion Knowledge Builder. 

 For Honeywell’s TotalPlant Solutions (TPS), you will need to supplement the information in this 

document with the data in the PM/APM SmartLine Transmitter Integration Manual, which is 

supplied with the TDC 3000 book set. (TPS is the evolution of the TDC 3000). 

 

 

Release Information:  

 

STT850 SmartLine Temperature Transmitter User Manual, Document # 34-TT-25-03,  

Rev 1, March 2014   1st Release  

Rev, 2 November 2014  Foundation Fieldbus features added 

Rev, 3 March 2016 CVD, Digital Output, W5W26, Housing w/o plug, angle  

 Brackets, NAMUR 89 Approval and Nic 120 & Cu 10 inputs 

added. Advanced diagnostics and Display menus updated. 
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References 

The following list identifies publications that may contain information relevant to the information 

in this document. 

 

STT850 SmartLine Temperature Transmitter Quick Start Installation Guide, Document  

# 34-TT-25-04 

STT850 SmartLine Temperature Transmitter with HART Communications Options Safety 

Manual, # 34-TT-25-05 

STT850 SmartLine Temperature Transmitter HART/DE Option User’s Manual, Document  

# 34-TT-25-06 

STT850 Transmitter with FOUNDATION Fieldbus Option Installation & Device Reference 

Guide, Document # 34-TT-25-07 

MC Toolkit User Manual, for 400 or later, Document # 34-ST-25-20 

PM/APM SmartLine Transmitter Integration Manual, Document # PM 12-410 

STT850 Series Temperature, Transmitter, Agency IS Control Drawing50091227 

Smart Field Communicator Model STS 103 Operating Guide, Document # 34-ST-11-14 

 

Patent Notice 

The Honeywell STT850 SmartLine Temperature Transmitter family is covered by one or more of the 

following U. S. Patents: 5,485,753; 5,811,690; 6,041,659; 6,055,633; 7,786,878; 8,073,098; and other 

patents pending.  

 

 

Support and Contact Information 

 

For Europe, Asia Pacific, North and South America contact details, refer to the back page of this 

manual or the appropriate Honeywell Solution Support web site: 

 

Honeywell Corporate  www.honeywellprocess.com 

 

Honeywell Process Solutions https://www.honeywellprocess.com/smartline-temperature/ 

 

Training Classes  http://www.automationccollege.com 

 

 

Telephone and Email Contacts 

 

Area Organization Phone Number 

United States and 

Canada 
Honeywell Inc. 

1-800-343-0228  Customer Service 

1-800-423-9883 Global Technical Support 

Global Email 

Support 

Honeywell Process 

Solutions 
ask-ssc@honeywell.com 

 

http://www.honeywellprocess.com/
https://www.honeywellprocess.com/en-US/explore/products/instrumentation/temperature-transmitters-and-sensors/smartline-temperature/Pages/default.aspx
http://www.automationccollege.com/
mailto:ask-ssc@honeywell.com
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Symbol Descriptions and Definitions 

The symbols identified and defined in the following table may appear in this document. 

 

Symbol Definition 

 

ATTENTION: Identifies information that requires special consideration.  

 

TIP: Identifies advice or hints for the user, often in terms of performing a 
task.  

CAUTION Indicates a situation which, if not avoided, may result in equipment or work 
(data) on the system being damaged or lost, or may result in the inability to 

properly operate the process. 

 

 

CAUTION: Indicates a potentially hazardous situation which, if not avoided, 
may result in minor or moderate injury. It may also be used to alert against 

unsafe practices.  

CAUTION symbol on the equipment refers the user to the product manual for 
additional information. The symbol appears next to required information in 

the manual. 

 

 

WARNING: Indicates a potentially hazardous situation, which, if not avoided, 
could result in serious injury or death. 

WARNING symbol on the equipment refers the user to the product manual 
for additional information. The symbol appears next to required information 

in the manual. 

 

WARNING, Risk of electrical shock: Potential shock hazard where 
HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or 60 VDC 

may be accessible. 

 

ESD HAZARD: Danger of an electro-static discharge to which equipment may 
be sensitive. Observe precautions for handling electrostatic sensitive 

devices. 

 

Protective Earth (PE) terminal: Provided for connection of the protective 
earth (green or green/yellow) supply system conductor. 

 

Functional earth terminal: Used for non-safety purposes such as noise 
immunity improvement. NOTE: This connection shall be bonded to 

Protective Earth at the source of supply in accordance with national local 
electrical code requirements. 

 

 

Earth Ground: Functional earth connection. NOTE: This connection shall be 
bonded to Protective Earth at the source of supply in accordance with 

national and local electrical code requirements. 

 

 

Chassis Ground: Identifies a connection to the chassis or frame of the 
equipment shall be bonded to Protective Earth at the source of supply in 

accordance with national and local electrical code requirements. 

continued  
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Symbol Description 

 

The Factory Mutual® Approval mark means the equipment has been rigorously 
tested and certified to be reliable.  

 

The Canadian Standards mark means the equipment has been tested and meets 
applicable standards for safety and/or performance. 

 

The Ex mark means the equipment complies with the requirements of the 
European standards that are harmonized with the 94/9/EC Directive (ATEX 
Directive, named after the French "ATmosphere EXplosible"). 
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1 Introduction 

1.1. Overview 
This section is an introduction to the physical and functional characteristics Honeywell’s family of 

STT850 SmartLine Temperature Transmitters.  

1.2. Features and Options 
The STT850 SmartLine Temperature Transmitter is available in a variety of models for measuring 

Thermocouples, RTD, Millivolts, and Volt or ohm sensor types. Table 1 lists the protocols, Human-

Machine Interface (HMI), materials, approvals, and mounting bracket options for the STT850. 

 

Table 1 – Features and Options 

Feature/Option Standard/Available Options 

Communication Protocols HART version 7, Digitally Enhanced (DE), Fieldbus 

Human-Machine Interface (HMI) 

Options (Basic and Advanced Display) 

Basic and Advanced Digital Display 

Three-button programming (optional) 

Basic display language: English only 

Advanced display languages: English, German, French, 

Spanish, Turkish, Italian, Chinese, Japanese and Russian 

Calibration Single 

Approvals (See Appendix C for details.) ATEX, CSA, FM, IECx, NEPSI 

Mounting Brackets 
Pipe mounting and wall mounting brackets in carbon steel 

and 316 stainless steel. 

Integration Tools Experion 

1.1.1 Physical Characteristics 

As shown in Figure 1, the STT850 is packaged in one major assembly: the Electronics Housing. The 

elements in the Electronic Housing are connected to the process sensors, measure the process 

variables, respond to setup commands and execute the software and protocol for the different 

temperature measurement types. Figure 2 shows the assemblies in the Electronics Housing with 

available options.  
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Figure 1 – STT850 Major Assemblies 

 

 
Figure 2 – Electronics Housing Components 

 

1.1.2 Functional Characteristics 

The Transmitter measures process Temperature and outputs a signal proportional to the measured 

process variable (PV). Available output communication protocols include 4 to 20mA, Honeywell 

Digitally Enhanced (DE), HART, and FOUNDATION Fieldbus. 
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An optional 3-button assembly is available to set up and make adjustments to the Transmitter. In 

addition, a Honeywell Multi-Communication (MC) Toolkit (not supplied with the Transmitter) can 

facilitate setup and adjustment procedures in the case of HART and DE. Certain adjustments can be 

made through an Experion Station or a Universal Station if the Transmitter is digitally integrated with 

Honeywell’s Experion or TPS/TDC 3000 control system for HART and DE transmitters. 

1.3. STT850 SmartLine Transmitter NamePlate 
The Transmitter nameplate mounted on the bottom of the electronics housing (see Figure 1) lists its 

model number, physical configuration, electronics options, accessories, certifications, and 

manufacturing specialties. Figure 3 is an example of a typical Temperature Transmitter nameplate. 

The model number format consists of a Key Number with several table selections.  

 

  
Figure 3 –Typical STT850 NamePlate 

 

You can readily identify the series and basic Transmitter type from the key number. The letter in the 

third digit represents one of these basic transmitter types: 

 

 T = Temperature   

 

For a complete selection breakdown, refer to the appropriate Specification and Model Selection 

Guide provided as a separate document. 

1.4. Safety Certification Information 
An “approvals” nameplate is located on the bottom of the Electronics Assembly; see Figure 1for 

exact location. The approvals nameplate contains information and service marks that disclose the 

Transmitter compliance information. Refer to Appendix C of this document for safety certification 

requirements and details. 

1.5. Transmitter Adjustments 
For HART and DE variants, Span adjustments are possible in STT850 SmartLine Temperature 

Transmitters with the optional three-button assembly located at the top of the Electronic Housing (see 

Figure 2). 

 

For HART and DE you can also use the Honeywell MC Toolkit or other third-party hand-held to 

make any adjustments to an STT850 SmartLine Temperature Transmitter. Alternately, certain 

adjustments can be made through the Experion or Universal Station, if the Transmitter is digitally 

integrated with a Honeywell Experion or TPS system. In case of Fieldbus (FF) variants, adjustments 

can be made using any Fieldbus compliant DCS or Asset management system including Honeywell 

Experion PKS and Honeywell FDM. Any Fieldbus compliant third party handheld configuration may 

also be used. 

  

Key I II III IV V VI VII VIII IX

STT850 - _ - _ - _ - _ _ _ - _ _ _ - _ - _ _ _ _ - _ _, _ _, _ _ - X X X X
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1.6. Display Options 
The STT850 SmartLine Temperature Transmitter has two display options: Basic and Advanced; see Table 2. 

 

Table 2 – Available Display Characteristics 

Basic Display  Suitable for basic process needs 

 360o rotation in 90o increments 

 8 configurable screens 

 2 lines,16 characters 

 Standard units of measurement:  °F, °C, °R, K, Ω, mV & % (Custom Units 
available for Fieldbus variant) 

 Diagnostic messaging 

Advanced Display  Suitable for custom and complex process needs 

 360° rotation in 90° increments  

 Three (3) configurable screen formats with configurable rotation timing 

o Large process variable (PV) 

o PV with bar graph 

o PV with trend (1-999 hours (allows 31 days), configurable) 

 Eight (8) screens with 3-30 seconds rotation timing 

 Standard engineering units (Custom Units available for Fieldbus variant) 

 Diagnostic alerts and diagnostic messaging  

 Multiple language support: 

o EN, FR, DE, ES, RU, IT, TR 

o EN, CH (Kanji), JP 

 Supports 3-button configuration and calibration 

 Supports transmitter messaging, and maintenance mode indications 

1.7. Optional 3-Button Assembly 
The optional 3-Button Assembly provides the following features and capabilities: 

 

 Increment, decrement, and enter key functions. 

 With the menu-driven display: 

o Comprehensive on-screen menu for navigation. 

o Transmitter configuration (for HART and DE). 

o Transmitter calibration (for HART and DE). 

o Display configuration. 

o Set span parameters (for HART and DE). 

o Viewing transmitter parameters 
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2 Application Design 

1.8. Overview 
This section discusses the considerations involved with deploying a Honeywell STT850 SmartLine 

Temperature Transmitter in a process system. The following areas are covered: 

 

 Safety 

 Input and output data 

 Reliability 

 Environmental limits 

 Installation considerations 

 Operation and maintenance 

 Repair and replacement 

1.9. Safety 

2.1.1 Accuracy 

The STT850 SmartLine Temperature Transmitter (Transmitter) measures the temperature of a process 

and reports the measurement to a receiving device. Refer to STT850 Specification, 34-TT-03-14. 

2.1.2 Diagnostic Messages 

Transmitter standard diagnostics are reported in the two basic categories listed in Table 3. Problems 

detected as critical diagnostics drive the analog output to the programmed burnout level for HART 

and DE. Problems detected as non-critical diagnostics may affect performance without driving the 

analog output to the programmed burnout level (for HART and DE only). Informational messages 

(not listed in Table 3) report various Transmitter status or setting conditions. The messages listed in 

Table 3 are specific to the Transmitter, exclusive of those associated with HART and DE protocols. 

HART and DE diagnostic messages are listed and described in the STT850 SmartLine Temperature 

Transmitter HART/DE Option User Manual, document number 34-TT-25-06. 
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Table 3 – STT850 Standard Diagnostics Messages 

Critical Diagnostics 
(Failure Conditions) 

Non-Critical Diagnostics (Warning Conditions) 

Temperature Sensor Module 

Failure 

Excess Cal 1 Correct 

(Excess LRV Correct and/or Span correct for Sensor Input 1) 

Sensor Input 1 Failure Excess Cal 2 correct 

(Excess LRV Correct and/or Span correct for Sensor Input 2) 

Sensor Input 2 Failure Input 1 Out of Range 

(Sensor Input 1 Under Range or Over Range) 

Communication Module Failure Input 2 Out of Range 

(Sensor Input 2 Under Range or Over Range) 

Sensor Comm. Timeout Sensor Module Over Temperature 

 Cold Junction Out of Range Error 

 Sensor Input 1 Open 

 Sensor Input 1 TB5 Open      

 Sensor Input 1 TB6 Open      

 Sensor Input 1 TB7 Open      

 Sensor Input 1 TB9 Open      

 Sensor Input 2 Open 

 Sensor Input 2 TB8 Open      

 No Factory Calibration 

 Supply voltage Fault 

(External Supply voltage Fail) 

 Communication Module Over Temperature 

 No DAC compensation 

 Unreliable communication between Sensor and Comm 

Modules 

 Display NVM fault 

 Excess Delta 

 Internal Power failure for Communication Module 

 

2.1.3 Safety Integrity Level (SIL) 

The STT850 is intended to achieve sufficient integrity against systematic errors by the manufacturer’s 

design. A Safety Instrumented Function (SIF) designed with this product must not be used at a SIL 

level higher than the statement, without “prior use” justification by the end user or diverse technology 

redundancy in the design. Refer to the STT850 Safety Manual, 34-TT-25-05, for additional 

information. The Fieldbus variant of STT850 is not SIL certified. 
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3 Installation and Startup 

1.10. Installation Site Evaluation 
Evaluate the site selected for the STT850 SmartLine Transmitter installation with respect to the 

process system design specifications and Honeywell’s published performance characteristics for your 

particular model. Some parameters that you may want to include in your site evaluation are: 

 

 Environmental Conditions: 

o Ambient Temperature 

o Relative Humidity 

 Potential Noise Sources: 

o Radio Frequency Interference (RFI) 

o Electromagnetic Interference (EMI) 

 Vibration Sources 

o Pumps 

o Motorized System Devices (e.g., pumps) 

o Valve Cavitation 

 Process Parameters 

o Temperature 

o Maximum Sensor Input Ratings 

1.11. Honeywell MC Toolkit 
In preparation for post-installation processes, refer to the MC Toolkit User Manual, Document # 34-

ST-25-20, for battery conditioning and device operation and maintenance information. 

1.12. Display Installation Precautions 
Temperature extremes can affect display quality. The display can become unreadable at temperature 

extremes; however, this is only a temporary condition. The display will again be readable when 

temperatures return to within operable limits. 

 

The display update rate may increase at cold temperature extremes, but as with readability, normal 

updating resumes when temperatures are within limits for full operability. 
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1.13. Mounting STT850 SmartLine Temperature Transmitters 

3.1.1 Summary 

Transmitter models can be attached to a two-inch (50 millimeter) vertical or horizontal pipe using 

Honeywell’s optional angle. Honeywell’s optional wall mounting bracket is also shown below: 

 

For Housing with Adaptor refer to Honeywell drawings 50095917 (Pipe mount), 50095918 (Wall 

mount) and 50124813 (Angle pipe mount) for detailed mounting specifications. 

For Housing without adaptor refer to Honeywell drawings 32306827 (No-Adaptor, Pipe mount), 

32306828 (No-adaptor, Wall mount) and 50124813 (No-adaptor angle pipe mount). 

 

Figure 4 shows typical bracket-mounted installations.  

 

        

 
HORIZONTAL PIPE MOUNTING           VERTICAL PIPE MOUNTING            WALL PIPE MOUNTING 

 

 
HORIZONTAL ANGLE PIPE MOUNTING           VERTICAL ANGLE PIPE MOUNTING 

Figure 4 – Typical Bracket Mounted Installations 
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3.1.2 Mounting Dimensions 

Refer to Honeywell drawing number 50094836 for detailed dimensions of the transmitter assembly. 

Abbreviated overall dimensions are also shown on the Specification Sheets for the transmitter 

models. This section assumes that the mounting dimensions have already been taken into account and 

the mounting area can accommodate the Transmitter. 

Refer to Honeywell drawing numbers 50095917 (Pipe Mount) and 50095918 (Wall Mount) for 

detailed mounting specifications. 

3.1.3 Bracket Mounting Procedure 

 

1. Align the two mounting holes in the transmitter with the two slots in the mounting bracket 

and assemble the (2) M8 hex cap screws, (2) lockwashers and (2) flat washers provided. 

Rotate transmitter assembly to the desired position and torque the M8 hex cap screws to 27,0 

Nm/20,0 Lb-ft maximum. 

2. Pipe Mount Option: Refer to Figure 5. Position the bracket on a 2-inch (50.8 mm) horizontal 

or vertical pipe, and install a “U” bolt around the pipe and through the holes in the bracket. 

Secure the bracket with the nuts, flat washers and lock washers provided. 

3. Wall Mount Option: Position the bracket on the mounting surface at the desired location and   

secure the bracket to the mounting surface using the appropriate hardware (Wall mounting 

hardware requirements to be determined and supplied by the end user). 

 

 

HORIZONTAL PIPE                   VERTICAL PIPE 

 

Figure 5 – Pipe Mounting Bracket Secured to a Horizontal or Vertical Pipe 
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1.14. Wiring a Transmitter 

3.1.4 Loop Power Overview 

The transmitter is designed to operate in a two-wire power/current loop with loop resistance and 

power supply voltage within the HART or DE operating range shown in Figure 6. 

 

 
 

Figure 6 – HART and DE Transmitter Operating Ranges 
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For DE operation, add 2.0 V to these values. The Fieldbus transmitter operates from 9-32 V and does 

not require a loop resistance. 

Loop wiring is connected to the Transmitter by simply attaching the positive (+) and negative (–) loop 

wires to the positive (+) and negative (–) terminals on the Transmitter terminal block in the 

Electronics Housing. Connect the Loop Power wiring shield to earth ground only at the power supply 

end. Note that the Transmitter is not polarity-sensitive. 

 

 
Figure 7 – Transmitter 9-Screw Terminal Board and Grounding Screw 

 

As shown in Figure 7, each Transmitter has an internal terminal to connect it to earth ground. 

Optionally, a ground terminal can be added to the outside of the Electronics Housing. Grounding the 

Transmitter for proper operation is required, as doing so tends to minimize the possible effects of 

noise on the output signal and affords protection against lightning and static discharge. An optional 

lightning terminal block can be installed in place of the non-lightning terminal block for Transmitters 

that will be installed in areas that are highly susceptible to lightning strikes. As noted above, the Loop 

Power wiring shield should only be connected to earth ground at the power supply end. 

 Wiring must comply with local codes, regulations and ordinances. Grounding may be 
required to meet various approval body certification, for example CE conformity. Refer to 
Appendix A of this document for details. 

 
Note: Terminal #3 is for loop test and is not applicable for Fieldbus option.  
Terminal #4 is for Digital Output and is not applicable for Fieldbus option. 

 

For HART and DE the Transmitter is designed to operate in a two-wire power/current loop with loop 

resistance and power supply voltage within the operating range; see Figure 6. With an optional 

remote meter, the voltage drop for this must be added to the basic power supply voltage requirements 

to determine the required Transmitter voltage (VXMTR) and maximum loop resistance (RLOOP MAX). 
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Additional consideration is required when selecting intrinsic safety barriers to ensure that they will 

supply at least minimum Transmitter voltage (VXMTR MIN), including the required 250 ohms of 

resistance (typically within the barriers) needed for digital communications. 

 

Transmitter loop parameters are as follows: 

RLOOP MAX = maximum loop resistance (barriers plus wiring) that will allow proper Transmitter 

operation and is calculated as RLOOP MAX = (VSUPPLY MIN – VXMTR MIN - VSM)    21.8 mA. 

 

In this calculation: 

VXMTR MIN = 11.8 V (HART) or 13.8V (DE) VSM = 2.3 V, remote meter  

 

Note that VSM should only be considered if a remote meter will be connected to the transmitter. 

The positive and negative loop wires are connected to the positive (+) and negative (–) terminals on 

the terminal block in the Transmitter Electronics Housing. 

 

Barriers can be installed per Honeywell’s instructions for Transmitters to be used in intrinsically safe 

applications. 

3.1.5 Digital System Integration Information 

DE transmitters that are to be digitally integrated to Honeywell’s Total Plant Solution (TPS) system 

will be connected to the Temperature Transmitter Interface Module in the Process Manager, 

Advanced Process Manager or High Performance Process Manager through a Field Termination 

Assembly. Details about the TPS system connections are given in the PM/APM SmartLine 

Transmitter Integration Manual, PM12-410, which is part of the TDC 3000X system bookset. 

 

If you are digitally integrating a Transmitter in an Allen Bradley Programmable Logic Controller 

(PLC) process system, the same Field Terminal Assembly (FTA) and wiring procedures used with 

Honeywell’s TPS system are also used with the Allen-Bradley 1771 and 1746 platforms.  

3.1.6 Wiring Variations 

The above procedures are used to connect power to a Transmitter. For loop wiring, sensor wiring and 

external wiring, detailed drawings are provided for Transmitter installation in non-intrinsically safe 

areas and for intrinsically safe loops in hazardous area locations.  

If you are using the Transmitter with Honeywell’s TPS system, see PM/APM Smartline Transmitter 

Integration Manual, PM12-410, which is part of the TDC 3000X system bookset. 

3.1.7 Loop Wiring Procedure 

1. See Figure 7, above, for parts locations. Loosen the end cap lock using a 1.5 mm Allen wrench.  

2. Remove the end cap cover from the terminal block end of the Electronics Housing. 

3. Feed loop power leads through one end of the conduit entrances on either side of the 

Electronics Housing. The Transmitter accepts up to 16 AWG wire. 

4. Plug the unused conduit entrance with a conduit plug appropriate for the environment. 

5. Connect the positive loop power lead to the positive (+) terminal #1 and the negative loop 

power lead to the negative (-) terminal #2. Note that the Transmitter is not polarity-sensitive. 

6. Replace the end cap, and secure it in place. 
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3.1.8 Grounding and Lightning Protection 

Connect a wire from the Earth Ground Clamp or to the Internal Ground Connection (see Figure 7) to 

Earth Ground to make the protection effective. Use a size 8 AWG or (8.37mm2) bare or green 

covered wire for this connection. 

For ungrounded Thermocouple, mV, RTD or ohm inputs connect the input wiring shield(s) to the 

Internal Ground Connection shown in Figure 7. 

 

For grounded Thermocouple inputs, connect the Internal Ground Connection shown in Figure 7 to the 

same earth ground as used by the thermocouple. 

 

As noted above, the Loop Power wiring shield should only be connected to earth ground at the power 

supply end. 

3.1.9 Supply Voltage Limiting Requirements 

If your Transmitter complies with the ATEX 4 directive for self-declared approval per 94/9EC, the 

power supply has to include a voltage-limiting device. Voltage must be limited such that it does not 

exceed 42 V DC. Consult the process design system documentation for specifics. 

3.1.10 Process Sealing 

The STT850 SmartLine Temperature Transmitter is CSA-certified as a Dual Seal device in 

accordance with ANSI/ISA–12.27.01–2003, “Requirements for Process Sealing Between Electrical 

Systems and Flammable, or Combustible Process Fluids.” 

3.1.11 Explosion-Proof Conduit Seal 

 When installed as explosion proof in a Division 1 Hazardous Location, keep covers 
tight while the Transmitter is energized. Disconnect power to the Transmitter in the non-
hazardous area prior to removing end caps for service. 

When installed as non-incendive equipment in a Division 2 hazardous location, disconnect 
power to the Transmitter in the non-hazardous area, or determine that the location is non-
hazardous before disconnecting or connecting the Transmitter wires. 

 

Transmitters installed as explosion proof in Class I, Division 1, Group A Hazardous (classified) 

locations in accordance with ANSI/NFPA 70, the US National Electrical Code, with 1/2 inch conduit 

do not require an explosion-proof seal for installation.  If 3/4 inch conduit is used, a LISTED 

explosion proof seal to be installed in the conduit, within 18 inches (457.2 mm) of the transmitter. 
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3.1.12 Input Sensor Wiring 

 

Connect the input sensors as shown in Figures below:  
 

Figure 8 – HART/DE/FF Single Input Wiring Diagram. 

 
 

 

Figure 8 – HART/DE/FF Single Input Wiring Diagram 

RTD Thermocouple, mV and Ohm Connections 
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Figure 9 – DE Dual Input Wiring Diagram 

o Resistance temperature detector (RTD) measurements use the 3 or 4 wire approach.  

o Dual-input units wired for a 4-wire RTD will automatically disable Input 2. 

o To minimize common noise problems in the application, a strap/jumper should be 

wired between terminals 6 and 8. 

For differential T/C operation on DE Models, a second strap/jumper should be wired between 

terminals 6 and 7. Do not install this strap for Non-DE models. The output for differential operation is 

calculated as T/C 1 - T/C 2. 

o  
 

 

 

Figure 9 – DE Dual Input Wiring Diagram 

Thermocouple and RTD Connections (not applicable to single input sensor) 

 

Figure 10 - HART/FF Dual Input Wiring Diagram 

o For External C/J compensation, the first input is a thermocouple type and the second 

input is a 3-wire PT100 ohm RTD 

o The STT850 can have different sensor types on its inputs for split range or averaging 

applications 
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Figure 10 - HART/FF Dual Input Wiring Diagram 

Remote C/J and Mixed Sensors Connections 
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Digital Output is available only on HART transmitters.  The Digital Output should not use the same 

power supply as used to support the 4-20mA transmitter output.  See Figure 11 and Figure 12. 

For Intrinsically Safe (IS) applications, the 4-20mA and the Digital Output must use separate IS 

Barriers. 

 

  
Figure 11 – Digital Output Connections for mA Load (HART only) 

 

 

 
Figure 12 – Digital Output Connections for PLC Counting Pulse (HART only) 
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1.15. Startup 

3.1.13 Overview 

This section identifies typical start up tasks associated with several generic temperature measurement 

applications. It also includes the procedure for running an optional analog output check. 

 

3.1.14 Startup Tasks 

After completing the installation and configuration tasks for a Transmitter, you are ready to start up the 

process loop. Startup usually includes:  

 

 Setting initial resistance (RTD sensor types only) 

 Reading inputs and outputs 

 Applying process inputs to the transmitter. 

 

You can also run an optional output check to wring out an analog loop and check out individual 

Process Variable (PV) outputs in Digitally Enhanced (DE) mode before startup. 

The actual steps in a startup procedure vary based on the type of Transmitter and the measurement 

application. In general, the procedures in this section are based on using Honeywell MC Toolkit, with 

a HART or DE variant, to check the Transmitter input and output under static process conditions, and 

make adjustments as required initiating full operation with the running process.  

Note: Checks can be made using the optional three-button assembly, if your Transmitter is so 

equipped. Operation with the three-button assembly is discussed in the “Operation” section of this 

manual. 

3.1.15 Output Check Procedures 

The Output Check comprises the following procedures: 

 

 The Loop Test procedure checks for continuity and the condition of components in the output 

current loop.  

 The Trim DAC Current procedure calibrates the output of the Digital-to-Analog converter for 

minimum (0%) and maximum (100%) values of 4 mA and 20 mA, respectively. This 

procedure is used for Transmitters operating online in analog mode to ensure proper 

operation with associated circuit components (for example, wiring, power supply, control 

equipment). Precision test equipment (an ammeter or a voltmeter in parallel with precision 

resistor) is required for the Trim DAC Current procedure. 

 The Apply Values procedure uses actual Process Variable (PV) input levels for calibrating 

the range of a Transmitter. The PV is carefully adjusted to stable minimum and maximum 

levels, and the Lower Range Limit Value (LRV) and Upper Range Limit Value (URV) are 

then set by commands from the MC Toolkit. 

 
The Transmitter does not measure the given PV input or update the PV output while it 
operates in the Output mode. 
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3.1.16 Constant Current Source Mode Procedure 

 
Figure 13 – Current Loop Test Connections 

 

1. Refer to Figure 13 for test connections. Verify the integrity of electrical components in the output 

current loop. 

2. Establish communication with the Transmitter. For these procedures, the values of components in 

the current loop are not critical if they support reliable communication between the Transmitter 

and the Toolkit. 

3. On the Toolkit, display the Output Calibration box. 

4. In the Output Calibration box, select the Loop Test button; the LOOP TEST box will be 

displayed.  

5. Select the desired constant-level Output: 0 %, 100 %, or Other (any between 0 % - 100 %). 
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6. Select the Set button. A box will be displayed asking Are you sure you want to place the 

transmitter in output mode? 

 With the Transmitter in Analog mode, you can observe the output on an externally-
connected meter or on a local meter. 

7. Select the Yes button. Observe the output current at the percentage you selected in Step 5. 

8. To view the monitor display, navigate back from the LOOP TEST display, and select the 

MONITOR display. A Confirm popup will be displayed. 

9. Select Yes to continue. This concludes the Startup procedure. 
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4 Operation 

1.16. Overview 
This section provides the information and processes involved for both Digitally Enhanced (DE) and 

HART and Foundation Fieldbus (FF) operation using the 3-button option.  

1.17. Three-Button Operation 
The STT850 optional three-button interface provides a user interface and operation capability without 

opening the transmitter.  

Figure 14 shows the location of the three-button option and the labels for each button. 

 

 
Figure 14 – Three-Button Option 
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Table 4 – Three-Button Option Functions 

Physical 
Button 

Basic Display Advanced Display Action 

Left            

 

Increment  
 
 
Previous Menu Item 

Increment  
 
 
Move cursor Up                        

Scroll to previous menu item in an active list. 
 

Scroll through alphanumeric list to desired 
character (ex. for entering Tag names or 
numeric values) 

Center       

 

Decrement 
 
Next Menu Item 

Decrement  
 
Move cursor Down                   

Scroll to next menu item in an active list. 
 

Scroll through alphanumeric list to desired 
character (ex. for entering Tag names or 
numeric values) 

Right         

 

Select displayed 
menu item for 
activation or editing 

Enter Call up the Main Menu. 
Call up a lower-level menu. 
Select an item for data entry. 
Confirm a data entry operation 

Activate the service associated with a 
selected menu item. 

 

4.1.1 Menu Navigation 

The behavior of the buttons is the same for both the Basic and Advanced Displays.  The user must 

press  button to call up the Main Menu.  To exit the Main Menu and return to the PV display 

screen, select <EXIT>. 

 

When on a lower level menu, return to the menu above by selecting <Return>. Alternately, the (up 

symbol) and (down symbol) buttons can be pressed simultaneously to return to the menu above. 

When on the highest level menu, or when using the basic display menu, pressing the (up symbol) and 

(down symbol) buttons simultaneously will exit the menu and return to the PV display. Use the  and 

 buttons to scroll through the list of menu items.  Press the  button to select an item for data entry 

or activation. When an item is selected for data entry or activation, the cursor will jump to the lower 

line of the LCD (Basic Display) or call up a pop-up window (Advanced Display) to allow editing of 

the value. No action is taken against a menu item until the   button is pressed. 

 

If a user presses the  button to begin a data entry operation, they must press another button within 

10 seconds or the transmitter firmware will assume that the user wants to abort the operation or has 

walked away from the transmitter.  After 10 seconds with no action, the data entry will time out and 

the original value of the parameter will be preserved. 

 

If no button presses occur within 60 seconds, menu access will time out and the transmitter will exit 

the menu and return to the PV display. 

4.1.2 Data Entry 

Data entry is performed from left to right.  Select a character / digit by pressing  or  buttons, and 

then press  to advance to the next character position to the right.  Select the cross-hatch character ▒ 

to terminate the entry or if the final character is already a space character, just press  again. 
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All numeric entries are clamped at the low or high limit if needed.  You can determine the low and 

high limit for a parameter by selecting either the ▲ or ▼ character while the cursor is positioned over 

the left-most digit and press  button.  The Display will show the selected limit. 
 

Table 5 – Three-Button Data Entry 

 
Screen 
Symbol 

Numeric data entry Text entry 

▲ 
Display the high limit for this parameter. 
This symbol only appears in the left-most 
position of the data entry field. 

Not Available  

▼ 
Display the low limit for this parameter. 
This symbol only appears in the left-most 
position of the data entry field. 

Not Available  

▒ Terminate the numeric entry Terminate the text entry 

0 thru 9, 
Minus, 
Decimal 

These characters are used to enter 
numeric values. The minus sign only 
appears in the left-most digit. 

These characters can be used to 
create custom tags and unit labels 

A thru Z, 
0 thru 9 
special 
symbols 

Not Available 
These characters can be used to 
create custom tags and unit labels 

4.1.3 Editing a Numeric Value 

Editing a Numeric Value 

Editing of a numeric value is a digit-by-digit process, starting with the left-most digit. 

 

1. Press  to begin the edit process. 

2. The Basic Display will show the current value of the item on the lower line, left justified. The 

Advanced Display will show the current value of the item in a pop-up window in the middle 

of the screen 

3. Press the  or  buttons to select the desired digit, and then press  to advance to the next 

digit to the right. 

4. After the last digit has been entered, press  one more time to write the new value to the 

transmitter. 

4.1.4 Selecting a new setting from a list of choices 

Use the procedure described below to select a new setting for parameters that present a list of choices 

(e.g., Screen Format, Display Units, etc.). 

1. Press  to begin the edit process.  

a. The Basic Display will show the current setting of the item on the lower line, left 

justified. 

b. The Advanced Display will show the current setting of the item in a pop-up window.   

2. Press the  or  buttons to scroll through the list of choices.  

3. Press  to make your selection.  The new selection will be stored in the transmitter and will 

be displayed on the lower line, right justified. 

 



 

Page 24 STT850 Temperature Transmitter User’s Manual Revision 3 

4.1.5 The Advanced Display Menus 

The Advanced Display menus are organized into three levels, as shown by Table 6. There is a 

<Return> menu item at each level that allows the user to return to the previous level. 

 

Table 6 – Advanced Display Main Menu Structure 

Level 1 Level 2 Level 3 

<Exit> n/a n/a 

Diagnostics 
Critical 
Non-Critical 

For details go to the Diagnostics Menu table 

Display Setup 

LCD Contrast 
Common Setup 
Screen 1 
Screen 2 
… 
Screen 8 

For details go to the Display Setup Menu 
table. 
 
Note that the Advanced Display supports the 
configuration of up to 8 different screens. 

Calibration 

Cal Points  
Set Time Stamp 
S1 CVD Cal Pts 
S2 CVD Cal Pts 
S1 Cal Hi/Lo (HART only) 
S2 Cal Hi/Lo (HART only) 
Reset Cal 1&2 Corr 
(HART only) 
LRV/URV Reset Correct 
(DE only) 
DAC Trim (HART/DE) 
Loop Test (HART/DE) 

For details go to the Calibration Menu table. 

Transmtr Setup 

Device Setup 
HART Setup 
HART Date 
Sensor Setup 
Sensor 1 CVD (HART/FF) 
Sensor 2 CVD (HART/FF) 
Digital Output (HART only) 
Range values (FF only) 
LRV (HART/DE) 
URV (HART/DE) 
MRV (HART only) 
Set LRV (HART/DE) 
Set URV (HART/DE) 
Dev Install Date (HART/FF) 
S1 Install Date (HART/FF) 
S2 Install Date (HART/FF) 

For details go to the Transmitter Setup Menu 
table. 

Information 
Display 
Comm Module 
Sensor Module 

For details go to the Information Menu table. 
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Table 7 –Diagnostics Menu 

All Diagnostics menu items are Read Only. 

All instances of #2 reference Dual Inputs 
                                                                                                                                                                                                                                        

Critical 

<Return> 

Active Diags # # Description 

Sensor Module 
OK 
FAULT 

 
FAULT: There is a problem with the 
Sensor Module 

Comm Module 

OK 
FAULT 

 
FAULT: There is a problem with the 
Electronics Module (HART, DE, or 
Fieldbus) 

Sensor Comm 

OK 
FAULT 

 
FAULT: There is a problem with the 
interface between the Sensor Module 
and the Electronics Module. 

Input 1 
OK 
FAULT 

 
FAULT: There is a problem with the 
Input 1 sensor 

Input 2 (Dual Inputs 
only) 

OK 
FAULT 

 
FAULT: There is a problem with the 
Input 2 sensor 

                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Non-Critical 
 
 
 
 
 
 
 
 
 
 
 
 
 

<Return> 

Active Diags # # 
Shows the number of Non-Critical 
Diagnostics that are currently active 

Cal 1 Correct 
OK 
EXCESSIVE 

 
EXCESSIVE:  Input applied exceeds 
5% of expected value 

Cal 2 Correct (Dual 
Inputs only) 
(HART/FF only) 

OK 
EXCESSIVE 

 
EXCESSIVE:  Input applied exceeds 
5% of expected value  

Sensor Temp 

OK 
OUT OF RANGE                                              

 
Electronics temperature is greater 

than 85C 

Input 1 Range 
OK 
OUT OF RANGE 

OUT OF RANGE: Input 1 
temperature is greater than Sensor 1 
URL or less than Sensor 1 LRL 

Input 2 Range (Dual 
Inputs only) 

OK 
OUT OF RANGE 

 
OUT OF RANGE: Input 2 
temperature is greater than Sensor 2 
URL or less than Sensor 2 LRL 

CJ Range 

OK 
OUT OF RANGE 

OUT OF RANGE: Cold Junction 
temperature is greater than 85C or 
less than -40C. 

Input 1 
OK 
OPEN 

 
OPEN: Input 1 is open.   

Input 2  
(Dual Inputs only) 

OK 
OPEN 

 
OPEN: Input 2 is open.  

Input 1 TB5   
OK 
OPEN 

OPEN: Input 1 Terminal TB5 is open.  
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Non-Critical 

Input 1 TB6 
OK 

OPEN 
OPEN: Input 1 terminal TB6 is open  

Input TB7  
OK  
OPEN 

OPEN: Input 2 Terminal TB7 is open 
(RTD and Ohm sensors only) 

Input 1 TB8       

OK  
OPEN     

OPEN: Input 1 terminal TB8 is open  
Applicable to RTD 4 wire 
configuration for Sensor 1 RTD or 
Sensor 1 Ohm input 

Input 2 TB8 
OK  
OPEN     

OPEN: Input 2 terminal TB8 is open  
Applicable to dual input model 

Input 2 TB9 
OK  
OPEN     

OPEN: Input 2 terminal TB9 is open 
Applicable to dual input model 

Factory Cal 
OK 
NO FACTORY CAL 

 
The transmitter has not been 
calibrated by the factory.  

Supply Voltage 

OK 
LOW OR HIGH 

 
LOW: Supply voltage is below the 
low specification limit. 
HIGH:  Supply voltage is above the 
high specification limit. 

Comm Module Temp 

OK 
OVER TEMP 

 
OVER TEMP: Electronics 

temperature is greater than 85C or 

less than -40C. 

DAC Temp Comp 
HART/DE only 

OK 
NO 
COMPENSATION 

 
The DAC has not been compensated 
for temperature effects. This is a 
factory operation.  

Sensor Comm 

OK 
SUSPECT                                        

 
SUSPECT: The interface between 
the Temperature Sensor Module and 
the Electronics Module is 
experiencing intermittent 
communication failures. 

Display Setup 
HART only 

OK 
NVM Corrupt 

 
NVM Corrupt: The Display memory is 
corrupt.  

Excess: Delta (Dual 
Inputs only) 
(HART/FF only) 

OK 
EXCESSIVE 

 
EXCESSIVE: Delta value exceeds 
Delta Limit 

Internal Power 
(HART only) 

OK 
LOW OR HIGH 

 
LOW:  Internal power is below 2.9V” 
and “HIGH: Internal power is above 
3.2V.  

Digital Output 
ON 
OFF 

State of Digital Output 
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Table 8 –Display Setup Menus 

<Return> Return to the Level 1 menu 

LCD 
Contrast 

<Return> 

Set Contrast # # 
Adjust the LCD contrast level. 
Range from 0 to 9. 
Default: 5 

Press  to 
enter menu 
selection 

 and  to 
select 
number. 

 to enter 
and shift to 
next digit 
 
 
 
 

Common 
Setup 

<Return> 

Set Password #### 

Enter Display configuration 
password.  Default: 0000.   
This value disables the 
password. All other values 
enable the password.  When 
enabled, a prompt to enter the 
password is presented only on 
the first parameter 
successfully accessed to 
change after entering the 
menu. 

Language 

English, French, 
German, Spanish, 
Italian, Turkish, 
Russian 

Select the language for the 
Display. 
Default: English 

Rotation Time # # 

Time duration, in seconds, that 
each configured screen is 
shown before moving to the 
next screen. 
Range: 3 to 30 seconds 
Default: 10 seconds 

Screen Rotate 
Yes 
No 

Select to enable or disable the 
automatic rotation of Screens 

Units °C, °F, °R, K 
Select the ranging and 
calibration temperature units 

Screens 
1 through 8 

<Return> 

Screen 
Format 

None 

Select the Screen format from 
the list. 

PV 

PV & Bar Graph 

PV & Trend  

Trend Hours ## 

Select the amount of historic 
data visible on the Trendscreen. 
Range: 1 to 999 hours (allows 
31 days). 
Applies to the “PV & Trend” 
format only 

PV Selection 
(HART/DE 
only) 

Loop PV 

Select the Process Variable 
(PV) that will be shown on the 
screen. Sensor Resistance is 
only available for RTDs and 
will read 0 for thermocouples. 

Sensor 1 

Sensor 2 

CJ Temperature 

Sensor 1 Resistance 

Sensor 2 Resistance 

Loop Output 

Percent Output 
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Screens 
1 through 8 
(continued ..) 

Display 
Units 

oR, K, oC, oF 
Select the Display Units for the 
selected PV.  

 
 
 
 
 
 

Press  to enter 
menu selection 

 and  to select 
number. 

 to enter and 
shift to next digit 
 
 
 
 

Custom 
Units 
DE/FF only 

 
Enter Custom Units using any 
alphanumeric value up to 14 
characters long. 

Decimals 

None 

Select the decimal resolution 
for the PV.   

X.X 

X.XX 

X.XXX 

Disp Low 
Limit 

######### 
Enter the lower limit shown on 
the Bar Graph or Trend screen 
 

Disp High 
Limit 

######### 
Enter the upper limit shown on 
the Bar Graph or Trend screen. 

Custom Tag  
Enter Custom Tag using any 
alphanumeric value up to 14 
characters long. 

 

Table 9 –Calibration Menus 

<Return> Return to the Level 1 menu 

Cal Points 
(HART/FF 
only) 

<Return> 

S1 Cal Lo Pt Calibration low point for Sensor 1 

S1 Cal Hi Pt Calibration high point for Sensor 1 

S2 Cal Lo Pt (Dual Inputs only) Calibration low point for Sensor 2 

S2 Cal Hi Pt (Dual Inputs only) Calibration high point for Sensor 2  

Set Time 
Stamp 
(HART only) 

<Return> 

Hour # # These selections allow the 
user to enter a time stamp 
for the Zero Correct, LRV 
Correct, URV Correct, and 
Reset Corrects. This time 
stamp can be read via 
HART and Fieldbus 
communications. 

Press  to enter 
menu selection 

 and  to select 
number. 
 

 and  to select 
from list. 

 to enter 

Minute # # 

Year # # # # 

Month 
January thru  
December 

Day # # 

S1 CVD Cal 
Points 
(HART or FF) 
Applicable for 
Pt100, Pt200, 
Pt500 and 
Pt1000 RTDs 
only. 

<Return> 

S1 Cal Lo (Ω) 
 
CVD Calibration low point for Sensor 1 (Ohms) 
 

S1 Cal Hi (Ω) CVD Calibration high point for Sensor 1 (Ohms) 

S2 CVD Cal 
Points 
(HART or FF) 
Applicable for 
Pt100, Pt200, 
Pt500 and 
Pt1000 RTDs 
only. 

<Return> 

S2 Cal Lo (Ω) CVD Calibration low point for Sensor 2 (Ohms) 

S2 Cal Hi (Ω) CVD Calibration high point for Sensor 2 (Ohms) 
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S1 Cal Lo 
Corr  
(HART only) 

<Return> 

Do S1 Cal Lo 

Executing this selection corrects the Input 1 
Calibration Low Point based on the input 
measurement. 
The current live value of the Input 1 Sensor is 
shown on this display so the user can easily 
see the effect of the correction. 

Press  to enter 
menu selection 
Scroll to Do Cal 

Press  to initiate 

S1 Cal Hi 
Corr  
(HART only) 

<Return> 

Do S1 Cal Hi 

Executing this selection corrects the Input 1 
Calibration High Point based on the input 
measurement. 
The current live value of the Input 1 Sensor is 
shown on this display so the user can easily 
see the effect of the correction. 

Press  to enter 
menu selection 
Scroll to Do Cal 

Press  to initiate 

S2 Cal Lo 
Corr  
(Dual Inputs 
only) 
(HART only) 

<Return> 

Do S2 Cal Lo 

Executing this selection corrects the Input 2 
Calibration Low Point based on the input 
measurement. 
The current live value of the Input 2 sensor is 
shown on this display so the user can easily 
see the effect of the correction. 

Press  to enter 
menu selection 
Scroll to Do Cal 

Press  to initiate 

S2 Cal Hi 
Corr  
(Dual Inputs 
only) 
(HART only) 

<Return> 

Do S2 Cal Hi 

Executing this selection corrects the Input 2 
Calibration High Point based on the input 
measurement. 
The current live value of the Input 2 sensor is 
shown on this display so the user can easily 
see the effect of the correction. 

Press  to enter 
menu selection 
Scroll to Do Cal 

Press  to initiate 

Reset Cal 1 
Corr  
(HART only) 

<Return> 

Reset S1 
Corr 

Executing this selection resets the Sensor 1 and 
calibrations back to Factory values. 

Press  to enter 
menu selection 
Scroll to Reset 
Cals 

Press  to initiate 

Reset Cal 2 
Corr  
(Dual Inputs 
only)  
(HART only) 

<Return> 

Reset S2 
Corr 

Executing this selection resets the Sensor 2 
calibrations back to Factory values. 

Press  to enter 
menu selection 
Scroll to Reset 
Corrects 

Press  to initiate 

LRV Correct 
(DE only) 

<Return>   

Do LRV 
Correct 

Executing this selection corrects the LRV based 
on the input pressure. 
The current live value of the primary pressure 
input is shown on this display so the user can 
easily see the effect of the LRV correction. 

Press  to enter 
menu selection 
Scroll to Do LRV 
Correct 

Press  to initiate 

URV Correct 
(DE only) 

<Return>   

Do URV 
Correct 

Executing this selection corrects the URV based 
on the input pressure. 
The current live value of the primary pressure 
input is shown on this display so the user can 
easily see the effect of the URV correction. 

Press  to enter 
menu selection 
Scroll to Do URV 
Correct 

Press  to initiate 
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Reset 
Corrects 
(DE only) 

<Return>   

Reset 
Corrects 

Executing this selection Resets the Zero, LRV, 
and URV Corrects back to Factory values 

Press  to enter 
menu selection 
Scroll to Reset 
Corrects 

Press  to initiate 

DAC Trim 
 
Note: Loop 
must be 
removed from 
Automatic 
Control 
(HART/DE 
only) 

<Return> 

Trim Zero  
 

This selection will calibrate the loop zero output  
to 4.000 mA  
Connect a current meter to the transmitter to 
monitor the loop output. 
When you press Enter, the transmitter will set 
the loop output to 4 mA.  When the prompt 
“Enter reading” appears, enter the value shown 
on the current meter (in milliamps) and press 
Enter again. The transmitter will adjust the DAC 
output to 4mA. 

 
 
 
 
 

Press  to enter 
menu selection 
Scroll to Trim 
Zero or Trim Span 
 

Press  to initiate 

 and  to 
select 
number. 

 to enter and 
shift to next digit 

 
 
 

 

 

Trim Span 
 

This selection will calibrate the loop span output  
to 20.000 mA 
Connect a current meter to the transmitter to 
monitor the loop output. 
When you press Enter, the transmitter will set 
the loop output to 20 mA.  When the prompt 
“Enter reading” appears, enter the value shown 
on the current meter (in milliamps) and press 
Enter again. The transmitter will adjust the DAC 
output to 20 mA. 

Set DAC 
Normal 

This selection allows the loop to be returned to 
its Normal mode (Automatic Control) after 
performing the Trim operation. 

Press  to enter 
menu selection 
Scroll to Set DAC 
Normal 

Press  to initiate 

Loop Test 
 
Note: Loop 
must be 
removed from 
Automatic 
Control 
(HART/DE 
only) 

<Return> 

Set DAC 
Output 

This selection allows the user to force the DAC 
output to any value between 3.8 and 20.8 mA. 
Note: This selection will put the DAC into Fixed 
Output Mode. 

Press  to enter 
menu selection 
Scroll to Set DAC 
Output 

Press  to initiate 

 and  to select 
number. 

 to enter and 
shift to next digit 

Set DAC 
Normal 

This selection allows the loop to be returned to 
its Normal mode (Automatic Control) after 
performing the Set DAC Output operation 

Press  to enter 
menu selection 
Scroll to Set DAC 
Normal 

Press  to initiate 
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Table 10 –Transmitter Setup Menus 

<Return>  Return to the Level 1 menu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Device 
Setup 

<Return> 

Tag ID 
(HART/DE only) 

 
Enter Tag ID name up to 8 
characters long.   = any 
Alphanumeric value 

 
 
 
 
 
 
 
 
 
 
 
 

Press  to 
enter menu 
selection 

 and  to 
select 
Alphanumeric 

 to enter 
and shift to 
next 
character to 
the right. 
 
 
 
 
 
 
 

Damping (sec) 
(HART/DE only) 

##. # 

Selection applies digital filtering to 
suppress noise effects on the PV.  
The limits for this value are 0.0 to 
32.0 seconds 

NAMUR Output 
(HART/DE only) 

Disabled 
Disabling sets the loop output and 
burnout levels to the Honeywell 
levels 

Enabled 
Enabling sets the loop output and 
burnout levels to the NAMUR 
levels 

Loop Ctrl Mode  
(Dual Inputs only) 
(HART/DE only) 
(Read only for DE) 

Average, 
Differential, 
Sensor 1, 
Sensor 2, 
Split-Range, 
Redundant 

Mode of Loop control 

Loop Ctrl Src   
(HART only) 

Sensor 1,  
Sensor 2 

Input sensor currently controlling 
the Loop 

Delta Limit  
(Dual Inputs only) 
(HART/FF only) 
 

####.## 

User can configure the Delta 
Limit.  If the Critical Excess Delta 
Detection has also been enabled, 
the critical fault will be set when 
the PV Delta (Sensor 1-Sensor 2 
value) exceeds the Delta Limit." 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bumpless Damping 
(HART/FF only) 
 

##.# Damping value for the transition 
of Loop Control between Sensors 
when Loop Ctrl Mode is Split-
Range or Redundant 

Hysteresis  
(Dual Inputs only) 
(HART/FF only) 

###.## 

Hysteresis value relative to the 
MRV for the transition of Loop 
Control between Sensors when 
Loop Ctrl Mode is Split-Range 

Break Detect* 
Enable, 
Disable 

When enabled, adds a constant 
bias value to the Sensor 2 
measured value to equate it to the 
Sensor 1 measured value at the 
moment selected. 

 
* Spurious readings may occur if Break Detect is off in delta mode 
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Device 
Setup 

Match PVs (Dual 
Inputs only) 
(HART/FF only) 

 
Match PVs value for when Loop 
Ctrl Mode is in Redundant mode 

 
 
 
 

Press  to 
enter menu 
selection 

 and  to 
select 
Alphanumeric 

 to enter 
and shift to 
next 
character to 
the right. 

Latching 
Enabled, 
Disabled 

When enabled, causes all critical 
sensor input failures to latch to the 
Critical Fault state.  The fault may 
only be cleared by device reset.  
When disabled, the critical sensor 
input failure will be cleared if the 
input recovers. 

CJ Source 

Determines the source of the Cold Junction 
compensation for Thermocouple Sensor types. 
Valid range of -40 to +85°C.  Out of Range warning 
generated for temperatures between -45 and -50°C 
and between +85 and +90°C.  Suspect Input failure 
generated for temperatures below -50°C and 
above +90°C 

Internal Uses internal CJ sensor. 

External 
Uses a Pt100 RTD on Input 2 as 
the CJ source.  

Fixed 
User configurable value for CJ 
temperature. 

Fixed CJ Value  ####.## 

When CJ Type is Fixed, specifies 
the Cold Junction temperature 
value for thermocouple Sensor 
types.  Degrees Celsius. Range of 
-50.0°C to 90.0°C  

HART 
Setup 
(HART 
only) 

<Return> 

Disabled when Loop Control Mode is disabled 

Device ID Unique for each device  Read Only 

Universal Rev HART Revision  Read Only 

Field Device Rev For DD/DTM compatibility  Read Only 

Final Assy Num Asset tracking number  

Loop mA Disabled for Multidrop  

 Poll Address  0 (default) to 63  

 PV Units  Units of transmitted PV  

 SV Units Units of transmitted SV  

HART Date 
(HART 
only) 

<Return> 

Year # # # # Enter the current year  

Month 
January through 
December 

Select the current 
month 

 

Day # #  
Enter the day of the 
month 

Select the current day  

Write Date  
Press ENTER to write 
the HART Date to the 
Transmitter 
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Sensor Setup 
 

<Return> 

Sensor 1 Type  
mV, TC, RTD, 
Ohm 

Select Sensor Type1. 
Database updates take 30 
seconds to complete. Do not 
interrupt power. 

Press ↵ to 
enter menu 
selection 
  
↑ and ↓ to 
select entry.  

↵ to enter 

Sensor 1 ID 
(HART/FF only) 

Sensor ID for 
Input 1  

Select Sensor ID for Input n 
for selected Sensor Type. 
(Input 1 selection or dual 
input model). See Note 1. 
Database updates take 30 
seconds to complete. Do not 
interrupt power. 

Sensor 2 Type 
(Dual Inputs only) 
(HART/FF only)  

mV, TC, RTD, 
Ohm 

Select Sensor Type. 
Database updates take 30 
seconds to complete. Do not 
interrupt power. 

Sensor 2 ID 
(Dual Inputs only) 
(HART/FF only) 

Sensor ID for 
Input 2  

Select Sensor ID for Input n 
for selected Sensor Type. 
(Input 1 selection or dual 
input model) See Note 1. 
Database updates take 30 
seconds to complete. Do not 
interrupt power. 

S1 Type 
(HART/FF only) 

2-Wire, 3-Wire, 
4-Wire 

Select the number of lead 
wires for Sensor 1 

S1 Lead Res 
(HART/FF only) 

####.## 
Sensor 1 lead wire 
resistance valve 

Sensor 1 Bias 
(HART/FF only) 

####.## 
Bias on the measured value 
for Sensor 1 

S2 Type  (Dual 
Inputs only) 
(HART/FF only) 

2-Wire, 3-Wire, 
4-Wire 

Select the number of lead 
wires for Sensor 2 

S2 Lead Res 
(Dual Inputs only) 
(HART/FF only) 

####.## 
Sensor 2 lead wire 
resistance valve. (only if 
RTD type is 2 wire) 

Sensor 2 Bias 
(Dual Inputs only) 
(HART/FF only) 

####.## 
Bias on the measured value 
for Sensor 2 

Sensor 1 CVD 
(HART or FF) 
Applicable for 
Pt100, Pt200, 
Pt500 and 
Pt1000 RTDs 
only. 

Sensor 1 CVD 
Enabled, 
Disabled 

Callendar - van Dusen RTD coefficients for 
Sensor 1. See Note 1 

Sensor 1 R0 ####.#### 
Resistance at 0°C CVD 
coefficient. See Note 1 

Press ↵ to 
enter menu 
selection 
↑ and ↓ to 
select entry. 

↵ to enter 

Sensor 1 Alpha #.######### Alpha CVD coefficient 

Sensor 1 Delta #.###### Delta CVD coefficient 

Sensor 1 Beta #.####### Beta CVD coefficient 

Write S1 CVD 
Press ENTER to write all Sensor 1 CVD coefficients to the 
transmitter   
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Sensor 2 CVD 
(HART or FF) 
Applicable for 
Pt100, Pt200, 
Pt500 and 
Pt1000 RTDs 
only. 

Sensor 2 CVD 
Enabled, 
Disabled 

Callendar - van Dusen RTD coefficients for 
Sensor 2. See Note 1 

Sensor 2 R0 ####.#### 
Resistance at 0°C CVD 
coefficient 

Press ↵ to 
enter menu 
selection 
↑ and ↓ to 
select entry. 

↵ to enter 

Sensor 2 Alpha #.######### Alpha CVD coefficient  

Sensor 2 Delta #.###### Delta CVD coefficient  

Sensor 2 Beta #.####### Beta CVD coefficient  

Write S2 CVD 
Press ENTER to write all Sensor 2 CVD coefficients to the 
transmitter   

 
 
 
 
 
Digital Output 
(HART only) 
 
 
 
 
 
 

<Return>    

Physical DO Yes, No Presence of physical DO Read Only 

Alarm Type 1 None  

Type of Alarm 

 None 

 PV High 

 PV Low  

 Critical Diagnostic 

 Redundant Input Active 

 Rate of Change* 

 Deviation* 

*Available 
only with 
Advanced 
Diagnostics 
Option. 
See Note 2 
below 

Alarm Type 2 None  

Type of Alarm 

 None 

 PV High 

 PV Low  

 Critical Diagnostic 

 Redundant Input Active 

 Rate of Change* 

 Deviation* 

*Available 
only with 
Advanced 
Diagnostics 
Option.  
See Note 2 
below 

Setpoint 1 ####.# 
Setpoint for PV High/Low 
Alarm Type 1.  

Press ↵ to 
enter menu 
selection   
↑ and ↓ to 
select 
Alphanumeri

c ↵ to enter 
and shift to 
next 
character to 
the right. 

Setpoint 2 ####.# 
Setpoint for PV High/Low 
Alarm Type 2. 

Alarm Hysteresis ###.##  

Hysteresis in percent of PV 
range where alarm activates. 
Applies to PV High/Low, Rate 
of Change and Deviation 
alarm types. 

Deviation ###.#  
Deviation above or below 
setpoint. Available only with 
Advanced Diagnostics Option. 

Alarm Latching 
Enable, 
Disable, Clear
  

Latching state of active alarm. 
Clear is a momentary 
selection that clears a latched 
alarm if the alarm condition no 
longer exists. 

 

Alarm Blocking 
Enable, 
Disable  

Suppresses alarm until after 
the first occurrence of any 
alarm condition after power 
on. Applies to PV High/Low, 
Rate of Change and Deviation 
alarm types. 
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Range Values  
(FF only) 
 

Type 
(Dual Inputs only) 

Sensor 1, 
Sensor 2,  
Average, 
Differential, 
Redundant, 
Split Range 

The range for the selected 
type is shown 

 
Press ↵ to 
enter menu 
selection 
  
↑ and ↓ to 
select entry.  

↵ to enter 

 

LRV 
####.## Lower Range value for Type 

selected 

URV 
####.## Upper Range value for Type 

selected 

MRV 
(Dual Inputs only) 

####.## Middle Range value  
(Applicable for Split Range 
type only) 

Units °C, °F, °R, K  Read only 

LRV  
(HART/DE 
only) 

<Return> 

 
###. ## 

The limit for the Lower Range Value is the 
Lower Range Limit (LRL) of the selected Sensor 
ID. 

Press  to enter 
menu selection 

 to execute 

URV 
(HART/DE 
only) 

<Return> 

###. ##  

 
The limit for the Upper Range Value is the 
Upper Range Limit (URL) of the selected 
Sensor ID. 

Press  to enter 
menu selection 

 to execute 

MRV  
(Dual Inputs 
only)  
HART only 

<Return> 

###.## 

Limits are the minimum URL and maximum LRL 
of the selected Sensor 1 and Sensor 2 IDs.  
Determines the point of transition of Loop 
Control between Sensor 1 and Sensor 2 for 
Split-Range Loop Control Mode. 

Press  to enter 
menu selection 

 to execute 

Set LRV 
(HART/DE 
only) 

<Return>  

 
ATTENTION: Executing this service will set the Lower Range 
Value (LRV) equal to the Input 1 measurement 

Press  to enter 
menu selection 

 to execute  

Set URV 
(HART/DE 
only) 

<Return>  

 
ATTENTION: Executing this service will set the Upper Range 
Value (URV) equal to the Input 1 measurement 

Press  to enter 
menu selection 

 to execute 
Note 1:  Changing the RTD ID (Pt100, Pt200, Pt500, Pt1000) will automatically disable CVD and set the CVD 

coefficients to their default values for the RTD type selected. 
 
Note 2: The Setpoint for the Rate of Change Alarm is configured in terms of PV change per minute. The STT850 

monitors the PV change as a rolling window two seconds long and pro-rates this value in terms of PV change per 
minute. If the rate of change measured during any two second window exceeds the configured Setpoint value 
then the alarm will turn on. If Alarm Latching is disabled, then once the rate of change value falls below the 
configured Setpoint and Hysteresis values, the alarm will turn off. If latching is enabled, then the alarm will not 
turn off until the unit is reset or the alarm is cleared via the Alarm Latching Clear function. 
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Dev Install 
Date  
(HART/FF only) 

<Return> 

Year 
HART only 

# # # # 

Enter the current year.   
This item will only be visible if no 
Install Date has been written to 
the transmitter. 

 

Month 
HART only 

January  through  
December 

Select the current month. 
This item will only be visible if no 
Install Date has been written to 
the transmitter. 

 

Day HART 
only 

# # 

Enter the day of the month. 
This item will only be visible if no 
Install Date has been written to 
the transmitter. 

 

Install Date 
 

dd-mm-yyyy 

If no Install Date has been set in 
the transmitter, this value is a 
preview of the Year, Month, and 
Day entered above.  Otherwise, 
this is the Install Date that was 
previously written to the 
transmitter.  

 

Write Date 
HART only 

Press ENTER to write the Install Date to the transmitter.   
 
CAUTION: The Install Date can only be written once in 
the life of the transmitter.  You cannot erase or overwrite 
the Install Date once it has been written. 

 

S1  Install 
Date  
(HART/FF only) 
 

<Return> 

Year # # # # 

Enter the current year.   
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Month 
January  thru 
December 

Select the current month. 
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Day # # 

Enter the day of the month. 
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Write Date Press ENTER to write the Install Date to the transmitter.  

S2 Install Date 
(Dual Inputs 
only)  
(HART/FF only) 
 

<Return> 

Year # # # # 

Enter the current year.   
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Month 
January  thru 
December 

Select the current month. 
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Day # # 

Enter the day of the month. 
This item will only be visible if no Install 
Date has been written to the 
transmitter. 

 

Write Date Press ENTER to write the Install Date to the transmitter.  
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Table 11 –Information Menus 

<Return>  Return to the Level 1 menu 

Display 
<Return>  

Firmware Version The firmware version of the Display Module 
Read 
Only 

Comm Module 

<Return>  

Firmware Version The firmware version of the Electronics Module 
Read 
Only 

Software Rev 
(HART/DE only) 

The firmware version number of the Electronics 
Module as displayed via the HART and DE 
protocols 

Read 
Only 

Protocol 

The communications protocol of the transmitter: 

 HART: HART protocol 

 DE: Honeywell DE protocol 

 FF: Foundation Fieldbus 

Read 
Only 

Serial Number  
(FF only) 

Serial number of the Fieldbus Comms module 
Read 
Only 

Sensor Module 

<Return>  

Firmware Version The firmware version of the Sensor Module  
Read 
Only 

Model Key Identifies the type and range of the transmitter 
Read 
Only 

Units 

The Engineering Units for the LRL and URL. 
 
Note that you can change these Units from the 
Transmitter Setup menu, if desired (Transmitter 
Setup\Parameters\Units) 

Read 
Only 

S1 LRL The Lower Range Limit of the Input 1 Sensor 
Read 
Only 

S1 URL The Upper Range Limit of the Input 1 Sensor 
Read 
Only 

S2 LRL (Dual 
Inputs only) 
(HART/FF only) 

The Lower Range Limit of the Input 2 Sensor 
Read 
Only 

S2 URL (Dual 
Inputs only) (HART 
/FF only) 

The Upper Range Limit of the Input 2 Sensor 
Read 
Only 
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4.1.6 The Basic Display Menu 

 

The Basic Display Menu is implemented as one long single-level menu and will “wrap around” when 

it reaches the start or end of the menu. Operation is as follows: 

 

Press the  button to call up the Menu. 

1. Select <Exit Menu> and press  to exit the Menu. 

2. Use the  and  buttons to scroll through the list of menu items. 

3. Press the  button to select an item for data entry or activation. When an item is selected for 

data entry or activation, the cursor will jump to the lower line of the LCD to allow editing of 

the value. No action is taken against a menu item until the user presses the  button.  

4. If you want to abort a data entry operation, simply refrain from pushing any buttons for 10 

seconds; the data entry operation will time out and the original value of the selected item will 

be preserved. 

 

Table 12 – The Basic Display Menus 

'#' in "Screen #" indicates the screen numbers 1, 2, 3, 4, 5, 6, 7, 8 

'n' in "Sensor n" indicates the Input numbers 1, 2 

 

LCD Contrast »»»»» 
Adjust the LCD contrast level. 
Range from » (1)   to   »»»»»»»»» (9) 
Default: »»»»»»» (7) 

 
 
 
 
 
 
 
 
 
 
Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  

↵ to enter   
 
 
 
 
 
 
 
 
 
 
 

Rotation Time   

Screen Rotate 
Enabled 
Disabled 

Select to enable or disable the 
automatic rotation of Screens 

Select Screen 
(HART/DE) 

1 through 8 
Select Screen to configure. 

Screen # 
(HART/DE) 

Enabled/Disabled 
Select to enable or disable the screen 
for display and configuration 

Screen # PV 
(HART/DE) 

Loop PV 
Sensor 1    
Sensor 2    
CJ Temperature    
Sensor 1 Resistance    
Sensor 2 Resistance    
Loop Output    
Percent Output    

Select the Process Variable (PV) that 
will be shown on the screen.   
Sensor Resistance is only available 
for RTDs and will read 0 for 
thermocouples 

Screen Decimal 
(HART/DE) 

None 

Select the PV decimal resolution to be 
shown on selected screen from list.   

X.X 

X.XX 

X.XXX 

Screen Units 
(HART/DE) 
(Writable only for  
TC/RTD inputs) 

°C, °F,°R, K  
Choose appropriate engineering units 
from list 

Range/Cal Units 
(HART/DE/FF) 
(Visible for TC and 
RTD inputs only) 

°C, °F, °R, K 
 

Select the ranging and calibration 
temperature units 
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Select Input 
(HART/FF) 
(Dual input only) 

1, 2 
Select Input number to configure, 
referred to as "n" in subsequent menu 
items 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  

↵ to enter   
 
 
 
 

Sensor n Type 
(FF  read only) 

mV, TC, RTD, Ohm Select Sensor Type. Database 
updates take 30 seconds to complete. 
Do not interrupt power. 

Sensor n ID 
(HART/FF)  
(FF read only) 

Sensor Identifier 

Select Sensor ID for Input n for 
selected Sensor Type. (Input 1 
selection or dual input model). 
Database updates take 30 seconds to 
complete. Do not interrupt power.  

Sens n  Wire Type 
(HART/FF) 
(FF read only) 

2-Wire, 3-Wire, 4-Wire 
Select the number of lead wires for 
RTD and Ohm sensors. 

Sens nLead  
(HART/FF) 
(FF read only) 

####.## 
Sensor lead wire resistance value. 
(only if RTD type is 2 wire) 

Sensor n Bias 
(HART/FF) 
(FF read only) 

####.## Bias on the measured value 

Sens n Cal Lo Pt 
(HART/FF) 
(FF read only) 

####.## Calibration low point for Sensor n 

Sens n Cal Hi Pt 
(HART/FF) 
(FF read only) 

####.## Calibration high point for Sensor n 

Do Sens n Cal Lo 
(HART/DE) 

Confirm 
Executing this selection corrects the 
Cal Low Point based on the input 
measurement 

Do Sens n Cal Hi 
(HART/DE) 

Confirm 
Executing this selection corrects the 
Cal High Point based on the input 
measurement 

Sensor n LRV 
(FF only) 

####.## 
Lower Range Value representing 0% 
output 

Read Only 
Parameter 

Sensor n URV 
(FF only) 

####.## 
Upper Range Value representing 
100% output 

Read Only 
Parameter 

Reset Sens n Cal 
(HART/DE) 

Confirm 
Executing this selection Resets the 
LRV, and URV Corrects back to 
Factory values 

 
 
 

Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  

↵ to enter   
 
 
 

 
Sensor n CVD  
(HART or FF) 
Applicable for 
Pt100, Pt200, 
Pt500 and Pt1000 
RTDs only. 

Enabled, Disabled 
Callendar - van Dusen RTD 
coefficients for Sensor n 

Match PVs 
(HART only) 

Enabled, Disabled 

For Redundant Loop Control Mode. 
When enabled, adds a constant bias 
value to the Sensor 2 measured value 
to equate it to the Sensor 1 measured 
value at the moment selected. 
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Break Detect  
(FF read only) 

Enabled, Disabled 
Enable or disable detection of Input 
wire break 

 
 
 
 
 
 

Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  

↵ to enter 
 

Latching 
(FF read only) 

Enabled, Disabled 

When enabled, causes all critical 
sensor input failures to latch to the 
Critical Fault state.  The fault may 
only be cleared by device reset.  
When disabled, the critical sensor 
input failure will be cleared if the input 
recovers. 

CJ Type 
(FF read only) 

Internal, External, Fixed 
Determines the source of the Cold 
Junction compensation for 
thermocouple Sensor types. 

Fixed CJ Value 
(FF read only) 

 ####.## 

When CJ Type is Fixed, specifies the 
Cold Junction temperature value for 
thermocouple Sensor types.  Degrees 
Celsius. Fixed CJ temperatures below 
-50 degrees have no effect on 
measured values. 

Loop Ctrl Mode  
(HART/DE)  
(DE read only) 
(Dual input only) 

Average, Difference, 
Sensor 1, Sensor 2, 
Split-Range, Redundant 

Mode of Loop control  

Loop Source  
(HART/DE) 
(Dual input only) 

 Sensor 1, Sensor 2 
Input sensor currently controlling the 
Loop 

Read Only 
Parameter 

LRV (HART/DE) 
URV (HART/DE) 

#. ##  
#. ## 

The limits  are: 
the Lower Range Limit (LRL) and the 
Upper Range Limit (URL) of the 
selected Sensor 1 ID 

 
 
 
 
 
 
 
 
 
 

Press ↵ to 
enter 
menu 
selection 
   
↑ and ↓ to 
select 
digit.  

↵ to enter 
 
 
 
 
 
 
 
 
 

Set LRV 
(HART/DE) 

Set Lower Range Value 
ATTENTION: Executing this service 
will set the Lower Range Value (LRV) 
equal to the input pressure 

Set URV 
(HART/DE) 
 

Set Upper Range Value 
ATTENTION: Executing this service 
will set the Upper Range Value (URV) 
equal to the input pressure 

MRV (HART/FF) 
(FF read only) 

Set Middle Range Value 

Limits are the minimum URL and 
maximum LRL of the selected Sensor 
1 and Sensor 2 IDs.  Determines the 
point of transition of Loop Control 
between Sensor 1 and Sensor 2 for 
Split-Range Loop Control Mode.   

Hysteresis 
(HART/FF) 
(FF read only) 

###.## 

Hysteresis value relative to the MRV 
for the transition of Loop Control 
between Sensors when Loop Ctrl 
Mode is Split-Range 

Bumpless 
Damping 
(HART/FF) 
(FF read only) 

##.# 

Damping value for the transition of 
Loop Control between Sensors when 
Loop Ctrl Mode is Split-Range or 
Redundant 

Damping 
(HART/DE) 

#. ## 

Selection applies digital filtering to 
suppress noise effects on the PV. 
The limits for this value are 0.0 to 
32.0 seconds 
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NAMUR Output 
(HART/DE) 

Enabled 
Disabled 

Disabling sets the loop output and 
burnout levels to the Honeywell levels 

 
 
 
 
 
 
 

Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  
↵ to enter   
 

DAC Zero Trim 
(HART/DE) 
 
Note: Loop must 
be removed from 
Automatic Control 

DAC Zero Trim 

This selection allows the loop zero 
output 4mA value to be trimmed. 
 
Note: You must connect a current 
meter to the transmitter to monitor the 
loop output. 

DAC Span Trim 
(HART/DE) 
 
Note: Loop must 
be removed from 
Automatic Control 

DAC Span Trim 

This selection allows the loop span 
output 20mA value to be trimmed. 
 
Note: You must connect a current 
meter to the transmitter to monitor the 
loop output. 
 

Loop Test 
(HART/DE) 
 
Note: Loop must 
be removed from 
Automatic Control 

Loop Test 
12.000 

This selection allows the user to force 
the DAC output to any value between 
3.8 and 20.8 mA. 
Note: This selection will put the DAC 
into Fixed Output Mode, as indicated 
by the flashing output value.  
Navigation away from this menu item 
will return the loop to Normal 
(Automatic) Mode. 

Alarm Type 1 

None 
PV High  
PV Low  
Critical Diagnostic 
Redundant Input Active 
Rate of Change* 
Deviation*  
(*Available only with 
Advanced Diagnostics 
Option). 

Type of alarm. 
Read Only 
Parameter 

Alarm Type 2 

Tag ID (HART/DE)  
Enter Tag ID name up to 8 characters 
long. 
  = any Alphanumeric value 

Press ↵ to 
enter 
menu 
selection 
  
↑ and ↓ to 
select 
entry.  

↵ to enter 

HART Device ID 
(HART only) 

Unique for each device  Unique ID for device 
Read Only 
Parameter 

HART PV Units  
(HART only) 

Units of transmitted PV 
Units for the Primary Variable 
(Writable - for TC/RTD inputs  
Read only - mV and Ohm) 

 

Press ↵ to 
enter 
menu 
selection 

HART SV Units  
(HART only) 

Units of transmitted SV Units for the Secondary Variable 
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Install Date 
(HART only) 

DD MM YYYY 

This selection allows the user to enter 
the date a transmitter is installed.  
The Install Date is entered in 
sequence of Day, Month, and Year, 
followed by the new date and the 
prompt Write Date to confirm the 
entry. 
CAUTION: The Install Date can only 
be written once in the life of the 
Transmitter. You cannot erase or 
overwrite the Install Date once it has 
been written.   

  
↑ and ↓ to 
select 
entry.  
↵ to enter   
 

Firmware 
Display 
Electronics 
Sensor 

Menu item shows the current 
Firmware versions of the Display, 
Electronics Module and the Sensor 
Module 

Read Only 
Parameter 

Protocol HART, DE, FF 
Menu item shows the 
communications protocol 

Read Only 
Parameter 

Model Key 
(HART/FF) 

 
 

Identifies the type and range of the 
transmitter 

Read Only 
Parameter 

<Exit Menu> 

 

4.1.7 Selecting a new setting from a list of choices 

Use the procedure described below to select a new setting for parameters that present a list of choices 

(e.g., PV Display, Temperature Units, etc.) 

1. Press  to begin the edit process. The Basic Display will show the current setting of the item 

on the lower line, left justified.  

2. Press the  or  buttons to scroll through the list of choices. 

3. Press  to make your selection.  The new selection will be stored in the transmitter and 

displayed on the lower line, right justified.  
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1.18. Three Button Operation with no Display Installed 
When there is no Display installed, the buttons can be used to perform a Zero or Span adjustment of 

the Transmitter.  Caution should be taken to insure these adjustments are only made when the correct 

input values are applied. This feature is not available in the Fieldbus transmitter variant. 

4.1.8 Zero Adjustment 

This adjustment is the same as performing a Set LRV using the Display. 

 

1. Connect a current meter or voltmeter as shown in Figure 13 to monitor the PV output of the 

Transmitter. 

2. Using an accurate input source, apply a signal equivalent to the Transmitter LRV. 

3. Press the Down (↓ ) and Zero (  ) buttons together to set the Zero. 

4. Verify that the output is now 4 mA.  

4.1.9 Span Adjustment 

This adjustment is the same as performing a Set URV using the Display. 

 

1. Connect a current meter or voltmeter as shown in Figure 13 to monitor the PV output of the 

Transmitter. 

2. Using an accurate input source, apply a signal equivalent to the desired Upper Range Value 

of the transmitter. 

3. Press the Down (↓) and Span (   ) buttons together to set the span. 

4. Verify that the PV output is now 20 mA. 

 You can also use the MCT 202 Toolkit to make any adjustments to an STT850 
SmartLine Temperature Transmitter. Alternately, certain adjustments are possible through 
an Experion Station or Universal Station, if the STT850 is digitally integrated with either of 
these stations. 
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1.19. Changing the Default Failsafe Direction 
For HART or DE the transmitters are shipped with a default failsafe direction of upscale. This means 

that the Transmitter output will set the current output to upscale failsafe (maximum output) upon 

detection of a critical status. You can change the direction from upscale failsafe to downscale failsafe 

(minimum output) by moving the top jumper located in the Electronics module. 

4.1.10 DE and Analog Differences 

Failsafe operation is somewhat different between DE and analog operation: 

 

 Analog operation – Upscale failsafe drives the Transmitter output to 21.8 mA. Downscale 

failsafe drives the Transmitter output to 3.6 mA. 

 DE operation – Upscale failsafe causes the Transmitter to generate a + infinity digital 

signal. Downscale failsafe causes the Transmitter to generate a – infinity digital signal. 

 

The Transmitter electronics module interprets either signal as not-a-number and initiates its own 

configured failsafe action for the control system. 

4.1.11 Procedure to Establish Failsafe Operation 

 The failsafe direction display accessible via the Toolkit shows only the state of the 
jumper as it correlates to analog Transmitter operation. Failsafe action for the DE control 
system may be configured to operate in a manner different from analog, as indicated by the 
state of the Transmitter jumper. 

 

The integrated circuits in the Transmitter PWA are vunerable to damage by stray 
static discharges when removed from the Electronics Housing. Minimize the possibility of 
static discharge damage when handling the PWA as follows: 

Do not touch terminals, connectors, component leads, or circuits when handling the PWA. 

When removing or installing the PWA, handle it by its edges or bracket section only. If you 
need to touch the PWA circuits, be sure you are grounded by staying in contact with a 
grounded surface or by wearing a grounded wrist strap. 

When the PWA is removed from the Transmitter, put it in an electrically conductive bag, or 
wrap it in aluminum foil to protect it. 

 

The following procedure outlines the steps for positioning the write protect and failsafe jumpers on 

the electronics module. See Figure 15 for the locations of the failsafe and write protect jumpers.  

 

Note: The Fieldbus variant has simulation and write protect jumpers in the same location and their 

positions are described in Table 14Error! Reference source not found.. See Section 4.1.12, Write 

Protect Jumper on Foundation Fieldbus (FF) 
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Figure 15 – Locating the Failsafe and Write Protect Jumpers 

 

Table 13 – HART and DE Failsafe and Write Protect Jumpers 

Jumper 
Arrangements 

Description 

 

Failsafe = UP (High) 

Write Protect = OFF (Not Protected) 

 

Failsafe = DOWN (Low) 

Write Protect = OFF (Not Protected) 

 

Failsafe = UP (High) 

Write Protect = ON (Protected) 

 

Failsafe = Down (Low) 

Write Protect = On (Protected) 

1. Turn OFF Transmitter power (Power removal is only required in accordance with 

area safety approvals.  Power removal is only required in Class 1 Div 1 

Explosionproof and Class 1 Div 2 environments).  

2. Loosen the end cap lock, and unscrew the end cap from the electronics side of the 

Transmitter housing.  

3. If equipped with a Display module, carefully depress the two tabs on the sides of the 

Display Module, and pull it off.  
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4. If necessary, unplug the interface connector from the Communication module. Do not 

discard the connector. 

5. Set the Failsafe Jumper (top jumper) to the desired position (UP or DOWN). See 

Table 13 and Figure 15 for jumper positioning. 

6. If applicable, re-install the Display module as follows:  

 Orient the display as desired.  

 Install the Interface Connector in the Display module such that it will mate 

with the socket for the display in the Communication module.  

 Carefully line up the display, and snap it into place. Verify that the two tabs 

on the sides of the display latch. 

NOTE: Installing a Display Module into a powered transmitter may cause a temporary upset 

to the loop output value. 

  Orient the Display for proper viewing through the end cap window.  
You can rotate the meter mounting orientation in 90 o increments. 

7. Restore transmitter power if removed. 

 

4.1.12 Write Protect Jumper on Foundation Fieldbus (FF) 

On Foundation Fieldbus transmitters there is no Failsafe jumper selection but there is a Write Protect 

jumper. The bottom jumper sets the Write Protect. The default setting is OFF (Un-protected). 

When set to the On (Protected) position, Changed configuration parameters cannot be written to the 

transmitter. When set to the OFF (Un-protected) position, Changed configuration parameters can be 

written to the transmitter. 
 

 

ATTENTION: Electrostatic Discharge (ESD) hazards. Observe precautions for handling 

electrostatic sensitive devices. 

 

WARNING! PERSONAL INJURY: Risk of electrical shock. Disconnect power before 

proceeding. HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or 60 

VDC may be accessible. Failure to comply with these instructions could result in death 

or serious injury. 

Step Action 

1 Turn OFF Transmitter power. 

2 
Loosen the end-cap lock, and unscrew the end cap from the Electronics side of the 

Transmitter housing. 

3 

If applicable, carefully depress the tabs on the sides of the Display Module and pull it 

off. If necessary, move the interface connector from the Communication Module to the 

display module to provide the preferred orientation of the display module in the window. 

4 
Set the Write Protect jumper (Bottom jumper) to the desired behavior (Protected or 

Unprotected). See Table 14Error! Reference source not found. for jumper positioning. 

5 Screw on the end cap and tighten the end-cap lock.   

6 Turn ON Transmitter power. 
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Table 14 – Fieldbus Simulation and Write Protect Jumpers 

Image  Description 

 

Fieldbus Simulation Mode = OFF 

Write Protect = OFF (Not Protected) 

 

Fieldbus Simulation Mode = OFF 

Write Protect = ON (Protected) 

 

Fieldbus SIM Mode = ON 

Write Protect = OFF (Not Protected) 

1.20. Monitoring the Basic and Advanced Displays 
This section describes the information shown on the operator screens of the Advanced and Basic 

Displays. 

4.1.13 Basic Display 

Figure 16 illustrates the Basic Display format with Process Variable (PV).  

 

 The PV value is user-configurable. This field has 7 characters. The maximum allowable 

numeric value is 9999999 or -999999. If fractional decimals are configured, the fractional 

positions will be dropped, as required. If the PV value exceeds the above limits, it is divided 

by 1000 and “K” is appended to the result, allowing a maximum value with multiplier of 

999999K or -99999K. 

 Process Variable Tag is user-configurable from a HART Host. This field has 14 characters. 

 Engineering Units. This field is user-configurable when measuring temperature.  

(Custom Units option is available for Fieldbus only) 

 

 
Figure 16 – Basic Display with Process Variable Format 

4.1.14 Advanced Displays 

As shown in Figure 17 , the Advanced Display provides three formats. Table 15 lists and describes 

the fields in each of the three Advanced Display formats.  Essentially, all three formats provide the 

same information, but with the following differences:  

 

 Bar Graph. User Configurable 126 segment Bar Graph with range settings. The Bar Graph 

displays the current value of the configured PV. 

 PV Trend. User-configurable display period from one hour to 999 hours (allowing 31 days). 

The chart displays minimum, maximum, and average of the configured PV over the selected 

trend period. 
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Advanced Display Advanced Display Advanced Display 
with process variable with Bar graph with Trending   

       
Figure 17 – Advanced Display Formats with the Process Variable 

 

Table 15 – Advanced Displays with PV Format Display Indications 

Display Indicator What It Means 

Diagnostic / 
Maintenance  
 
These indicators are 
displayed in the upper 
left corner of the 
screen when the 
associated conditions 
are present in the 
transmitter. 

D    Diagnostic condition present 
This indicator is displayed any time a diagnostic is present in the 
transmitter, either Critical or Non-Critical.  If a Critical Diagnostic is 
present, the message “Critical Diag” will flash at the top of the 
screen and the appropriate Diagnostic screen will be inserted into 
the normal screen rotation. 
 

    
 

To determine which Non-Critical diagnostics are active, use the 
local buttons to call up the Non-Critical diagnostics menu (Main 
Menu\Diagnostics\Non-Critical.  Refer to  

Table 10Table 10 for details concerning the Non-Critical 

diagnostics. 
 

M   Maintenance Mode is active 
For HART and DE, this indicator is set by the Experion DCS. For 

Fieldbus, the transmitter internally sets this mode. When this 

Mode is active, a screen with the text “Available for Maintenance” 
will be inserted into the normal screen rotation to make it easy to 
identify transmitters that are available for maintenance. 
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PV Value User Configurable. This field has 7 characters. 
Maximum allowable numeric value of 9999999 or -999999. 
If fractional decimals are configured, the fractional positions will be 
dropped as required.  
If the PV exceeds the values above limits, the PV is divided by 1000 and 
“K” is appended to the result, allowing a maximum value with multiplier of 
999999K or -99999K 

PV Status: Good    The transmitter is operating normally 
 
Bad       The transmitter has detected a fault condition. 

The PV Status field will flash when this condition is present and 
the PV Value will be displayed on a black background as shown 
below: 

 

 
 
Unc Uncertain  (this status is only available for Fieldbus transmitters) 
             The PV Value is outside of normal limits. 
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PV Function Block 
Mode 

The Function Block Mode is only displayed for Foundation Fieldbus 
transmitters.  The eight possible Modes are shown below. 

OOS Out Of Service 
Auto Automatic 
Man Manual 
Cas Cascade 

RCas Remote Cascade 
Rout Remote Output 
IMan Initialization Manual 
LO Local Override 

Process Variable Tag User Configurable. This field has 14 characters 

 
 
 
 
 
Engineering Units 

User Configurable. This field has 2 characters in case of HART and DE 
Note: In case of Fieldbus, this field has 8 characters to configure Custom 
Units , which is applicable when Units configured to “Custom” from host) 
 

Temperature 

o C 

o F 

o R 

K (Kelvin) 

Other: 

(%) percent 

(mV) millivolt 

mA (milliampere) 

Custom - applicable to FF only 

Bar Graph The limits of the bar graph are user-configurable for each screen. 
 

Trend graph The limits of the trend graph are user-configurable for each screen. 
The amount of time visible on the Trend graph is also configurable. 

 

4.1.15 Button operation during monitoring 

 

When the operator screens are active on the Advanced Display, the Increment and Decrement buttons 

( and ) can be used to move to the next or previous operator screen without waiting for the rotation 

time to expire.  Pressing the Enter button (  ) will call up the Main Menu. 
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5 Maintenance 

1.21. Overview 
This section provides information about preventive maintenance and replacing damaged parts. The 

topics covered in this section are: 

 

 Replacement of damaged parts such as the Electronics Modules. 

1.22. Preventive Maintenance Practices and Schedules 
The STT850 SmartLine Transmitter does not require any specific maintenance at regularly scheduled 

intervals.  

Maintenance of the STT850 is limited to ensuring that connections, seals and mounting are tight and 

secure. There are no moving parts or adjustments and hence no reason to open the field housing 

except to inspect for corrosion or conductive dust entry which could later affect reliable operation. 

The transmitter modules themselves should never be opened. 

 

1.23. Replacing the Communication Module 
The Communication module includes a connector to the optional Display module. This section 

includes the procedure to replace the Communication module. 

 

 The transmitter does not have to be removed from service to replace the Comm 
Module 

 Please take appropriate steps to avoid ESD damage when handling the 
Communication and Display Module assemblies 

 

Refer to Figure 18 for parts locations. 

 

 
Figure 18 – PWA Replacement 



 

Page 52 STT850 Temperature Transmitter User’s Manual Revision 3 

1. Turn OFF Transmitter power (Power removal is only required in accordance with 

area safety approvals.  Power removal is only required in Class 1 Div 1 

Explosionproof and Class 1 Div 2 environments).  

 When removing the Communications Module with power applied, the loop 

will go to 0V.  Likewise, installing a Communications Module into a 

transmitter with power applied will cause the loop output value to go to 12 ma 

for several seconds then the loop output value will go to the configured value 

based on the PV input.  

 Installing a Display Module into a powered transmitter may cause a temporary 

upset to the loop output value. 

 

2. Loosen the end cap lock, and unscrew the end cap from the electronics side of the 

Transmitter housing. 

3. If equipped with a Display module, carefully depress the two tabs on the sides of the 

Display Module, and pull it off.  

4. If necessary, unplug the Display interface connector from the Communication 

module. Do not discard the connector. 

5. Loosen the two retaining screws, and carefully pull the Communication module from 

the Electronics compartment.  

6. Carefully, insert the Communication module into the Electronics compartment.  

7. Tighten the two Communication module retaining screws.  

8. Refer to the SmartLine User's Manual to change the FAILSAFE (HART and DE 

only), READ/WRITE, and SIM-OFF/SIM-ON configuration settings. 

9. If applicable, re-install the Display module as follows:  

a) Orient the display as desired.  

b) Install the Interface Connector in the Display module such that it will mate with the 

socket for the display in the Communication module.  

c) Carefully line up the display, and snap it into place. Verify that the two tabs on the 

sides of the display latch. 

  Orient the Display for proper viewing through the end cap window.  
You can rotate the meter mounting orientation in 90 o increments. 

10. Apply Parker Super O-ring Lubricant or equivalent to the end cap O-ring before 

installing the end cap. Reinstall the End Cap and tighten the End Cap locking screw. 

11. Installing Optional External Configuration Button Assembly. 

a) Loosen (Do Not Remove) both top nameplate screws and pivot nameplate 90°. 

b) Align the protrusion on the button assembly with the matching opening in the 

housing and snap the button assembly into the housing.  

c) Rotate the nameplate back to the original position, and tighten the nameplate screws. 
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(Steps 13 - 16 required for Field Upgrades Only) 

12. Loosen the End Cap locking screw and unscrew the End Cap from the Field Wiring 

side of the transmitter housing. 

13. Select the proper Communication/External Configuration upgrade kit label from the 

label strip provided and adhere to the inside of  the Field Wiring compartment End 

Cap. 

14. Apply Parker Super O-ring Lubricant or equivalent to the end cap o-ring before 

installing the end cap. Reinstall the End Cap and tighten the end cap locking screw 

15. Install external upgrade label (i.e. DEVICE MODIFIED…..) provided on outside of 

housing as shown in Figure 18. 

16. Restore power if removed. 

17. Check the settings of the Transmitter Setup and Display Setup parameters to make 

sure that the transmitter is configured correctly for your application. Refer to the 

STT850 HART/DE manual (34-TT-25-06) for details on HART and DE transmitters. 

Refer to STT850 Fieldbus manual (34-TT-25-07) for additional information about 

Fieldbus transmitters. 

18. If applicable, verify External Button Configuration operation. 

 

Installation is complete. 
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6 Calibration 

1.24. Recommendations for Transmitter Calibration 
The STT850 SmartLine Temperature Transmitter does not require periodic calibration to maintain 

accuracy. Typically, calibration of a process-connected Transmitter will degrade, rather than augment 

the capability of a smart Transmitter. For this reason, it is recommended that a Transmitter be 

removed from service before calibration. Moreover, calibration must be accomplished in a controlled, 

laboratory-type environment, using certified precision equipment. 

1.25. Calibration Procedures 
For a Transmitter operating in analog mode, you must calibrate its output signal measurement range 

using any compatible hand-held communicator or a local display. 

 

One calibration option is to use the Honeywell MC Toolkit (MCT). Refer to the MC Toolkit User 

Manual, Document # 34-ST-25-20.  

 

Calibration information and procedures for a Transmitter operating in the HART/DE mode are 

provided in the STT850 Series HART/DE Option User’s Manual, document number 34-TT-25-06, 

Section on “Calibration.” For Foundation Fieldbus calibration information refer to Foundation 

Fieldbus STT850 Temperature Transmitter User’s Guide, 34-TT-25-07 
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7 Troubleshooting 

1.26. Overview 
Troubleshooting involves responding to error messages, primarily displayed by the MC Toolkit. Error 

messages that may occur on the Transmitter’s local display are fairly self-explanatory and intuitive. 

However, this section covers the diagnostic messages that indicate critical conditions. Other than the 

critical conditions, additional detail is not provided. If you require assistance, contact your distributor 

or Honeywell Technical Support. All other messages are covered by the MC Toolkit Users’ Manual. 

1.27. Critical Diagnostics Screens 
When a Critical Diagnostic is present in the Transmitter, the Advanced Display will show one or 

more of the screens pictured in Figure 19.  These screens will be inserted into the normal screen 

rotation and displayed between the user-defined operator screens.  A description of the diagnostic 

conditions is given Table 16, along with suggested actions for resolving the problem. 

 

Temperature Sensor fault              Comm Module fault        Temperature Sensor Comm fault 
 

 

Figure 19 – Local Display Fault Diagnostic Conditions 

 

The Basic Display will display the message CRITICAL FAULT on the top line of the LCD and the 

appropriate diagnostic text on the lower line. 
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7.1.1 Fault Conditions and Recommended Corrective Actions 

 

Table 16 – Fault Conditions and Recommended Corrective Actions. 

Condtion Analysis 
Recommended Corrective 

Action 

Electronics Module 
Fault.  
A critical failure has 
been detected on the 
HART, DE, or Fieldbus 
Electronics Module. 

Use a HART, DE, or Fieldbus 
communicator to read the detailed 
status information from the transmitter. 
Refer to the appropriate communicator 
manual for more information about the 
possible failure causes. 

Cycle power to the 
transmitter. 
If the problem continues to 
occur replace the Electronics 
Module. 

Temperature Sensor 
Module Fault.  
A critical failure has 
been detected on the 
Temperature Sensor 
Module. 

Use a HART, DE, or Fieldbus 
communicator to read the detailed 
status information from the transmitter. 
Refer to the appropriate communicator 
manual for more information about the 
possible failure causes.   

If the diagnostic status 
indicates an input problem 
(burnout, out of range, etc.), 
correct the root error and then 
cycle power to the transmitter.  
If the problem continues to 
occur replace the 
Temperature Sensor Module.   

Temperature Sensor 
Comm Fault.  
Cannot communicate 
with the Temperature 
Sensor Module. 

Use a HART, DE, or Fieldbus 
communicator to read the detailed 
status information from the transmitter. 
Refer to the appropriate communicator 
manual for more information about the 
possible failure causes.   

Cycle power to the 
transmitter.  
If the problem continues to 
occur replace the 
Temperature Sensor Module 
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8 Parts List 

1.28. Overview 
Individually saleable parts for the various Transmitter models are listed in this section. Some parts are 

illustrated for identification. Parts are identified and listed in the corresponding tables as follows: 

 

 Individually saleable parts are indicated in each figure by key number callout.  

 Parts that are supplied in kits are indicated in each illustration by key number callout with the 

letter K prefix. 

Table 17 is a summarized list of recommended spare parts. 

 

Table 17 – Summary List of Recommended Spare Parts 

Part Number Description 
Figure 

No. 
Key 
No. 

1-10 
Unit

s 

10-
100 

Units 

100-
1000 
Units 

 Electronics Housing Assembly      

50086423-501 
 
50086423-502 
50086423-503 
50086423-504 
50086423-505 
 
50086423-506 
 

HART Electronics Module Without REED Sensor 
PWA 
HART Electronics Module With REED Sensor PWA 
DE Electronics Module Without REED Sensor PWA 
DE Electronics Module With REED Sensor PWA 
FieldBus Electronics Module Without REED Sensor 
PWA 
FieldBus Electronics Module With REED Sensor 
PWA 

 
Figure 

21 

5 1 1-2 2-4 
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Part Number Description 
Figure 

No. 
Key 
No. 

1-10 
Unit

s 

10-
100 

Units 

100-
1000 
Units 

50049911-502 
50049846-503 
50087087-503 

Basic Display Module 
Advanced Display Module 
Advanced Display Module, East Asia (CH, JP) 

 
Figure 

21 

4 1 1-2 2-4 

50086421-501 
 
50086421-502 
 
50086421-503 
 
50086421-504 
 
50086421-505 
 
 
50086421-506 

HART/DE Temperature/Terminal Block Assy 
Without Lightning Protection, Single Input 
HART/DE Temperature/Terminal Block Assy 
Without Lightning Protection, Dual Input 
HART/DE Temperature/Terminal Block Assy With 
Lightning Protection, Single Input 
HART/DE Temperature/Terminal Block Assy With 
Lightning Protection, Dual Input 
HART/DE Temperature/Terminal Block Assy 
Without Lightning Protection, Single Input w/Digital 
Output 
HART/DE Temperature/Terminal Block Assy With 
Lightning Protection, Single Input,w/Digital Output 

Figure 
22 

3 1 1 1-2 

50086421-507 
 

50086421-508 
 

50086421-509 
 

50086421-510 
 

FieldBus Temperature/Terminal Block Assy Without 
Lightning Protection, Single Input 
FieldBus Temperature/Terminal Block Assy Without 
Lightning Protection, Dual Input 
Temperature/Terminal Block Assy With Lightning 
Protection, Single Input 
FieldBus Temperature/Terminal Block Assy With 
Lightning Protection, Dual Input 

Figure 
22 

3 1 1 1-2 
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Figure 20 – Pipe and Wall Bracket Parts 

 
Pipe Mounting Bracket Carbon Steel 

Pipe Mounting Bracket 316 SS 

Angle Pipe Mounting Bracket Carbon Steel 

Angle Pipe Mounting Bracket 316 SS 

Marine Approved Mounting Bracket 316 SS 

Wall Mounting Bracket Carbon Steel 

Wall Mounting Bracket 316 SS 

 

Table 18 – Pipe, Wall and Angle Bracket Parts  

(Refer to Figure 20) 

Key 
No. 

Part Number Description 
Quantity 
Per Unit 

1 50090524-501 Carbon Steel Pipe Bracket Mounting kit for all models 1 

2 50090524-503 316 Stainless Steel Pipe Bracket Mounting kit for all models 1 

3 50092363-501 Carbon Steel Wall Bracket Mounting kit for all models 1 

4 50092363-503 316 Stainless Steel Wall Bracket Mounting kit for all models 1 

5 30752770-007 Carbon Steel Angle Pipe Bracket Mounting kit for all models 1 

6 30752770-407 316 Stainless Steel Angle Pipe Bracket Mounting kit for all models 1 
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Figure 21 – Electronic Housing, Display End 

 

 

Table 19 – Transmitter Major Assemblies 

(Refer to  

Figure 21, Figure 22) 
Key 
No. 

Part Number Description 
Quantity 
Per Unit 

1 
50049858-501 
50049858-521 

End Cap (Aluminum) 
End Cap (Stainless Steel) 

1 

2 
50049832-501 
50049832-521 

End Cap, Display (Aluminum) 
End Cap, Display (Stainless Steel) 

1 
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3 

50086421-501 
 
50086421-502 
 
50086421-503 
 
50086421-504 
 
50086421-505 
 
50086421-506 
 
50086421-507 
 
50086421-508 
 
50086421-509 
 
50086421-510 
 

HART/DE Temperature/Terminal Block Assy Without Lightning 
Protection, Single Input 
HART/DE Temperature/Terminal Block Assy Without Lightning 
Protection, Dual Input 
HART/DE Temperature/Terminal Block Assy With Lightning 
Protection, Single Input 
HART/DE Temperature/Terminal Block Assy With Lightning 
Protection, Dual Input 
HART/DE Temperature/Terminal Block Assy Without Lightning 
Protection, Single Input w/Digital Output 
HART/DE Temperature/Terminal Block Assy With Lightning 
Protection, Single Input,w/Digital Output 
FieldBus Temperature/Terminal Block Assy Without Lightning 
Protection, Single Input 
FieldBus Temperature/Terminal Block Assy Without Lightning 
Protection, Dual Input 
FieldBus Temperature/Terminal Block Assy With Lightning 
Protection,Single Input 
FieldBus Temperature/Terminal Block Assy With Lightning 
Protection,Dual Input 

1 

4 
50049911-502 
50049846-503 

Basic Display for Temperature 
Advanced Display for Temperature 

1 

5 50086423--501 
50086423--502 
50086423--503 
50086423--504 
50086423--505 
50086423--506 

HART Electronics Module Assembly (PWA) without Reed sensor 
HART Electronics Module Assembly (PWA) with Reed sensor         
DE Electronics Module Assembly (PWA) without Reed sensor 
DE Electronics Module Assembly (PWA) with Reed sensor           
FF Electronics Module Assembly (PWA) without Reed sensor 
FF Electronics Module Assembly (PWA) with Reed sensor         

1 

6 50049915-501 External  Zero, Span & Config Buttons (HART and DE) 1 

K1 30757503-005 Electronics housing seals kit (includes O-rings)  
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Figure 22 – Electronic Housing, Terminal Block End 
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Appendix A. PRODUCT CERTIFICATIONS 

 

A1.  Safety Instrumented Systems (SIS) Installations 
For Safety Certified Installations, please refer to STT850 Safety Manual 34-TT-25-05 for installation 

procedure and system requirements. 

A2.  European Directive Information (CE Mark) 
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A3.  Hazardous Locations Certifications 
 

MSG 
CODE 

AGENCY TYPE OF PROTECTION COMM 
OPTION 

Electrical 
Parameters 

Ambient 
Temperature 

A 
FM  
Approvals 
TM (USA) 

Explosion proof, Certificate:  
3051269: 
Class I, Division 1, Groups A, B, C, 
D; 
Dust Ignition Proof: 
Class II, III, Division 1, Groups E, 
F, G; T4 
 
Class 1, Zone 1, AEx d IIC T4 Gb 
Class 2, Zone 21, AEx tb IIIC T 
95oC IP 66 Db 

4-20 mA/ 
DE/HART/ FF/ 
PROFIBUS 

Note 1 

-50oC to 85oC 
With Display: 
     -20oC to 70oC 
 

Intrinsically Safe, Certificate:  
3051269: 
Class I, II, III, Division 1, Groups 
A, B, C, 
D, E, F, G; T4 
 
Class I Zone 0 AEx ia IIC T4 Ga 
FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART 
/FF/ 
PROFIBUS 

Note 2 

-50oC to 70oC 
With Display: 
     -20oC to 70oC 
 

Non-Incendive, Certificate:  
3051269: 
Class I, Division 2, Groups A, B, C, 
D; T4 
Class I Zone 2 AEx nA IIC T4 Gc 
AEx nA IIC T4 

4-20 mA/ 
DE/HART 
/FF/ 
PROFIBUS 

Note 1 

-50oC to 85oC 
With Display: 
     -20oC to 70oC 
 

Standards: FM 3600:2011; ANSI/ ISA 60079-0: 2013 
FM 3615:2006; ANSI/ ISA 60079-1 : 2009 
FM 3616 : 2011 ; ANSI/ ISA 60079-31 : 2009 
FM 3610:2010; ANSI/ ISA 60079-11 : 2013 
FM 3810 : 2005 ; FM 3611:2004; ANSI/ ISA 60079-15 : 2012 ;  
FM 3810 : 2005 ; NEMA 250 : 2003 ; ANSI/ IEC 60529 : 2004 

Enclosure: Type 4X/ IP66/ IP67 ALL ALL ALL 

B CSA-Canada 

Explosion proof, Certificate:  
2689056: 

Class I, Division 1, 
Groups A, B, C, D; 
Dust Ignition Proof: 
Class II, III, Division 1, 
Groups E, F, G; T4 

 
 Zone 1 Ex d IIC T4 Gb 
Ex tb IIIC T 95oC IP 66 Db 
DIP A21 Class II, III 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 
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Intrinsically Safe, Certificate:  
2689056: 
Class I, II, III, Division 1, Groups 
A, B, C, 
D, E, F, G; T4 
 
Ex ia IIC T4 Ga 

FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 2 -50oC to 70oC 

Non-Incendive, Certificate:  
2689056: 
Class I, Division 2, Groups A, B, 
C, D; T4 
 
Class I Zone 2 Ex nA IIC T4 Gc 
Ex nA IIC T4 Gc 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Enclosure: Type 4X/ IP66/ IP67  ALL ALL ALL 

Standards: CSA C22.2 No. 0-10; CSA 22.2 No. 25-1966 (reaffirmed 2009);  
CSA C22.2 No. 30-M1986 (reaffirmed 2012); CSA C22.2 No. 94-M91;  
CSA C22.2 No. 142-M1987 (reaffirmed 2009); CSA-C22.2No.157-92 
(reaffirmed 2012);  
C22.2 No. 213-M1987(reaffirmed 2012); C22.2 No. 60529-05 
C22.2 No. CSA 60079-0:2011; C22.2 No. 60079-1: 2011; C22.2 No. 60079-11: 
2011; 
C22.2 No. 60079-15: 2012; C22.2 No. 60079-31: 2012; 
 
ANSI/ ISA12.12.01-2012; ANSI/ ISA 60079-0 (12.00.01): 2009 ;  
ANSI/ ISA 60079-1 (12.22.01): 2009 ; ANSI/ ISA 60079-11(12.02.01) : 2012; 
ANSI/ ISA 60079-26 (12.00.03) : 2011; ANSI/ ISA 60079-15(12.12.02) : 2012 ; 
ANSI/ ISA 60079-27 (12.02.04) : 2006; ANSI/ ISA 60079-31(12.10.03) : 2009 ; 
FM Class 3615: Aug 2006; FM Class 3616: Dec 2011; ANSI/ IEC 60529 : 
Edition 2.1 
ANSI/ UL 913:  Edition 7;  ANSI/ UL 916 : Edition 4 ; 

C ATEX 

Flameproof, Sira 14ATEX2046X: 
II 2 G Ex d IIC T4 Gb 
II 2 D Ex tb IIIC T 95oC Db IP 66/ 
IP67 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Intrinsically Safe, Sira 
14ATEX2046X: 
II 1 G Ex ia IIC T4 Ga 
FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 2 

-50oC to 70oC 
 
FISCO: 
     -50oC to 45oC 

Enclosure: IP66/ IP67 ALL ALL ALL 

Standards: EN 60079-0: 2012; EN 60079-1 : 2007; EN 60079-31 : 2009 
EN 60079-11: 2011; EN 60079-26 : 2006; EN 60529 : 2000 + A1 

Non Sparking, Sira 
14ATEX4052X: 
II 3 G Ex nA IIC T4 Gc 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Enclosure: IP66/ IP67 ALL ALL ALL 

Standards: EN 60079-0: 2012; EN 60079-15 : 2010; IEC 60529 : 2009 with Corr 3 
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D IECEx 

Flameproof, SIR 14.0020X 
Ex d IIC T4 Gb 
Ex tb IIIC T 95oC IP 66/ 
IP67 

4-20 mA/ 
DE/HART/ 
FF 

Note 1 -50oC to 85oC 

Intrinsically Safe, SIR 14.0020X 
Ex ia IIC T4 Ga 
FISCO Field Device (Only 
for FF Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/ FF 

Note 2 
-50oC to 70oC 
FISCO: 
     -50oC to 45oC 

Non Sparking, SIR 14.0020X 
Ex nA IIC T4 Gc 

4-20 mA/ 
DE/HART/ FF 

Note 1 -50oC to 85oC 

Enclosure: IP66/ IP67 ALL ALL ALL 

Standards: IEC 60079-0: 2011, Edition 6; IEC 60079-1 : 2007-04, Edition 6;  
IEC 60079-11 : 2011, Edition 6; IEC 60079-15 : 2010, Edition 4 
IEC 60079-26 : 2006, Edition 2; IEC 60079-31 : 2008, Edition 1 
IEC 60529 : 2009 with Corr 3 

E 
SAEx 
(South 
Africa) 

Flameproof:   
Ex d IIC T4 Gb 
Ex tb IIIC T 85oC IP 66 Db 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Intrinsically Safe: 
Ex ia IIC T4 Ga 
FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 2 -50oC to 70oC 

Non Sparking: 
Ex nA IIC T4 Gc 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Enclosure: IP66/ IP67 ALL ALL ALL 

F INMETRO 

Flameproof:   
Ex d IIC T4 Gb 
Ex tb IIIC T 95oC IP 66 Db 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Intrinsically Safe: 
Ex ia IIC T4 Ga 
FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 2 -50oC to 70oC 

Non Sparking: 
Ex nA IIC T4 Gc 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Enclosure: IP66/ IP67 ALL ALL ALL 

G 
NEPSI 
(CHINA) 

Flameproof:   
Ex d IIC T4 Gb 
Ex tb IIIC T 85oC IP 66 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Intrinsically Safe: 
Ex ia IIC T4 
FISCO Field Device (Only for FF 
Option) 
Ex ia IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 2 -50oC to 70oC 

Non Sparking: 
Ex nA IIC T4 

4-20 mA/ 
DE/HART/FF 

Note 1 -50oC to 85oC 

Enclosure: IP66/ IP67 ALL ALL ALL 
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Notes  
1. Operating Parameters:  

4-20 mA/DE/HART (Loop Terminal) 
Terminals 1, 2:  Voltage= 11 to 42 V Current= 4-20 mA Normal (3.8 – 23 mA Faults) 

OPTIONAL DIGITAL OUTPUT: 
Terminals 4 and 9:  Voltage 4 to 30 V Current 40 ma max 
 
FF (Loop Terminal) 
Voltage= 9 to 32 V  Current=  25 mA  
 
2. Intrinsically Safe Entity Parameters  
For details see Control Drawing on page 67. 
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A4.  Marking ATEX Directive 

General:  
 
The following information is provided as part of the labeling of the transmitter:  
• Name and Address of the manufacturer  
• Notified Body identification: DEKRA Quality B.V., Arnhem, the Netherlands  

 
• For complete model number, see the Model Selection Guide for the particular model of 
Temperature Transmitter.  
• The serial number of the transmitter is located on the Housing data-plate. The first two 
digits of the serial number identify the year (02) and the second two digits identify the week 
of the year (23); for example, 0223xxxxxxxx indicates that the product was manufactured in 
2002, in the 23 rd week.  

 

Apparatus Marked with Multiple Types of Protection  
 
The user must determine the type of protection required for installation the equipment. The 
user shall then check the box [�] adjacent to the type of protection used on the equipment 
certification nameplate. Once a type of protection has been checked on the nameplate, the 
equipment shall not then be reinstalled using any of the other certification types.  

 
WARNINGS and Cautions:  

 
Intrinsically Safe and Non-Incendive Equipment:  

WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR USE IN 
HAZARDOUS LOCATIONS.  

 
Explosion-Proof/ Flameproof:  

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAY BE PRESENT  
 
Non-Incendive Equipment:  

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAYBE PRESENT  
 
All Protective Measures:  

WARNING: FOR CONNECTION IN AMBIENTS ABOVE 60oC USE WIRE RATED 105oC 
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A.5  Conditions of Use” for Ex Equipment”, Hazardous 
Location Equipment or “Schedule of Limitations”: 

Consult the manufacturer for dimensional information on the flameproof joints for repair.  
 

Painted surface of the STT850 may store electrostatic charge and become a source of 
ignition in applications with a low relative humidity less than approximately30% relative 
humidity where the painted surface is relatively free of surface contamination such as dirt, 
dust or oil. Cleaning of the painted surface should only be done with a damp cloth.  

 
Intrinsically Safe: Must be installed per drawing 50091227  

 
Division 2: This equipment is suitable for use in a Class I, Division 2, Groups A, B, C, D; T4 or 
Non-Hazardous Locations Only.  
 
The installer shall provide transient over-voltage protection external to the equipment such 
that the voltage at the supply terminal of the equipment does not exceed 140% of the 
voltage rating of the equipment. 

 
The enclosure is manufactured from low copper aluminium alloy. In rare cases, ignition 
sources due to impact and friction sparks could occur. This shall be considered during 
Installation, particularly if equipment is installed a Zone 0 location.  

 
If a charge-generating mechanism is present, the exposed metallic part on the enclosure is 
capable of storing a level of electrostatic that could become incendive for IIC gases. 
Therefore, the user/ installer shall implement precautions to prevent the buildup of 
electrostatic charge, e.g. earthing the metallic part. This is particularly important if 
equipment is installed a Zone 0 location. 
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A.6 Control Drawing 
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Glossary 

AWG  American Wire Gauge 

CVD Callendar Van Duesen is an equation that describe the relationship between 

resistance (R) and temperature (t) of platinum resistance thermometers (RTD) 

DE  Digital Enhanced Communications Mode 

EMI  Electromagnetic Interference 

FF Foundation Fieldbus 

FTA  Field Termination Assembly 

Hz  Hertz 

LRL  Lower Range Limit 

LRV  Lower Range Value 

mAdc  Milliamperes Direct Current 

mV  Millivolts 

Nm  Newton.meters 

NVM  Non-Volatile Memory 

PM  Process Manager 

PV  Process Variable 

PWA  Printed Wiring Assembly 

RFI  Radio Frequency Interference 

RTD  Resistance Temperature Detector 

T/C  Thermocouple 

URL  Upper Range Limit 

URV  Upper Range Value 

US  Universal Station 

Vac  Volts Alternating Current 

Vdc  Volts Direct Current 
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Sales and Service 

For application assistance, current specifications, pricing, or name of the nearest Authorized Distributor, contact one 
of the offices below.  

 

ASIA PACIFIC 
Honeywell Process Solutions, 

(TAC) hfs-tac-
support@honeywell.com 

 
Australia 
Honeywell Limited 
Phone: +(61) 7-3846 1255 
FAX: +(61) 7-3840 6481 
Toll Free 1300-36-39-36 
Toll Free Fax: 
1300-36-04-70 
 
China – PRC - Shanghai 
Honeywell China Inc. 
Phone: (86-21) 5257-4568 
Fax: (86-21) 6237-2826 
 

Singapore 
Honeywell Pte Ltd. 
Phone: +(65) 6580 3278 
Fax: +(65) 6445-3033 
 
South Korea 
Honeywell Korea Co Ltd 
Phone: +(822) 799 6114 
Fax: +(822) 792 9015 

 

EMEA 
Honeywell Process Solutions, 

Phone: + 80012026455 or  
+44 (0)1344 656000 

 

Email: (Sales)  

FP-Sales-Apps@Honeywell.com  

or  

(TAC)  

hfs-tac-support@honeywell.com 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

AMERICA’S 
Honeywell Process Solutions, 

Phone: (TAC) 1-800-423-9883 or 
215/641-3610 

(Sales) 1-800-343-0228 

 

Email: (Sales)   

FP-Sales-Apps@Honeywell.com 

 or  

(TAC)   

hfs-tac-support@honeywell.com 
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For more information 
To learn more about SmartLine Transmitters,  
visit www.honeywellprocess.com 
Or contact your Honeywell Account Manager 
 
 

 

Process Solutions 
Honeywell  

1250 W Sam Houston Pkwy S 
Houston, TX 77042 
 

 

Honeywell Control Systems Ltd 
Honeywell House, Skimped Hill Lane  
Bracknell, England, RG12 1EB 
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June 2016Quick Start Guide
1.0 About this guide
This Quick Start Guide provides basic guidelines for Rosemount 5300 Series 
Transmitters. Refer to the Rosemount 5300 Reference Manual for more 
instructions. Manuals are available electronically on 
EmersonProcess\Rosemount.com.

Failure to follow safe installation and service guidelines could result in death or serious injury.
 Make sure the transmitter is installed by qualified personnel and in accordance with applicable code of 

practice.
 Use the equipment only as specified in this Quick Start Guide and the Reference Manual. Failure to do so 

may impair the protection provided by the equipment.
 Any substitution of non-authorized parts or repair, other than exchanging the complete transmitter head 

or probe assembly, may jeopardize safety and is prohibited.

Explosions could result in death or serious injury.
 Verify that the operating environment of the transmitter is consistent with the appropriate hazardous 

locations specifications. See “Product certifications” on page 23.
 To prevent ignition of flammable or combustible atmospheres, disconnect power before servicing.
 Before connecting a HART®, FOUNDATION™ Fieldbus, or Modbus® based communicator in an explosive 

atmosphere, make sure the instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices. 

 To avoid process leaks, only use O-rings designed to seal with the corresponding flange adapter.

Electrical shock can result in death or serious injury.
 Avoid contact with the leads and terminals. High voltage that may be present on leads can cause electrical 

shock.
 Make sure the main power to the Rosemount 5300 Series Transmitter is off and the lines to any other 

external power source are disconnected or not powered while wiring the transmitter.
 Ground device on non-metallic tanks (e.g. fiberglass tanks) to prevent electrostatic charge build-up.

Probes with non-conducting surfaces
Probes covered with plastic and/or with plastic discs may generate an ignition-capable level of electrostatic 
charge under certain extreme conditions. Therefore, when the probe is used in a potentially explosive 
atmosphere, appropriate measures must be taken to prevent electrostatic discharge.

Eliminate the risk of ESD discharge prior to dismounting the transmitter head from the probe.
Probes may generate an ignition- capable level of electrostatic charge under extreme conditions. 
During any type of installation or maintenance in a potentially explosive atmosphere the responsible person 
should make sure that any ESD risks are eliminated before attempting to separate the probe from the 
transmitter head. 
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2.0 Confirm system readiness (4-20 mA only)

2.1 Confirm HART revision capability
If using HART-based control or asset management systems, confirm the HART 7 
capability of such systems prior to commissioning and installation. Not all 
systems are capable of communicating with the HART Revision 7 protocol. This 
transmitter can be configured for either HART Revision 5 or 7.

2.2 Confirm correct Device Driver 
 Verify that the correct Device Driver (DD/DTM™) is loaded on your systems to 

ensure proper communication. See Table 1.
 Download the Device Driver from www.rosemount.com/LevelSoftware

2.3 Switch HART revision mode
If the HART configuration tool is not capable of communicating with HART 
Revision 7, the device will load a generic menu with limited capability.

To switch the HART revision mode from the Generic Menu:

1. Go to Manual Setup > Device Information > Identification > Message.

2. In the Message field, enter “HART5” or “HART7”.

Table 1.  Rosemount 5300 Device Revisions and Files

Firmware version(1)

1.Firmware version is printed on the transmitter head label, e.g. SW 2E0.

Find Device Driver

HART universal revision Device revision(2)

2.Device revision is printed on the transmitter head label, e.g. HART Dev Rev 4.

2F0 and later
7 4

5 3

2A2 - 2D2 5 3
3
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3.0 Mount transmitter on tank

For flexible single lead probes ordered with weight unmounted (option code 
WU), refer to section “Adjust probe length” on page 20 before mounting the 
transmitter.

3.1 Threaded / flange / Tri Clamp tank connection

Step 1: Seal and protect the threads
Use anti-seize paste or PTFE tape according to your site procedures.

Only for NPT threaded tank connection.

Step 2: Mount the device on tank
NPT Flange

Gasket
4
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Step 2: Continued...

Step 3: Adjust display orientation (optional)

Step 4: Tighten the nut 

Tri Clamp BSP/G

GasketGasket

Torque 30 Lbft (40 Nm)
5



June 2016Quick Start Guide
3.2 Remote housing

Step 1: Carefully remove the transmitter

Step 2: Mount the probe on tank

Step 3: Mount the remote connection on the probe

Gasket

Torque 30 Lbft (40 Nm)
6
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Step 4: Mount the bracket to the pipe

Step 5: Fasten the housing support

Step 6: Mount the transmitter head

4X

Vertical pipe

Horizontal pipe
a. b. c.

3X

Torque 30 Lbft (40 Nm)
7
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3.3 Bracket mounting

Step 1: Mount the bracket to the pipe/wall

On pipe

On wall
Use screws suitable for the purpose.

Step 2: Mount the transmitter with probe to the bracket

4X

Vertical pipe

Horizontal pipe

a. b. c.

4X

3X
8
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4.0 Connect the wiring

4.1 Cable selection
Use shielded twisted pair wiring (18-12 AWG).

For the RS-485 bus, use shielded twisted pair wiring, preferably with an 
impedance of 120  (typically 24 AWG).

4.2 Cable gland/conduit
For explosion-proof/flameproof installations, only use cable glands or conduit 
entry devices certified explosion-proof or flameproof.

4.3 Power supply (Vdc)

4.4 Procedure

Step 1: Verify that the power supply is disconnected

Step 2: Remove the cover

Step 3: Remove the plastic plugs

Approval type HART FOUNDATION Fieldbus RS-485 with Modbus

None 16 - 42.4 9 - 32 8-30 (max. rating)

Non-sparking/energy limited 16 - 42.4 9 - 32 N/A

Intrinsically safe 16 - 30 9 - 30 N/A

FISCO N/A 9 - 17.5 N/A

Explosion-proof/Flameproof 20 - 42.4 16 - 32 8-30 (max. rating)
9
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Step 4: Pull the cable through cable gland/conduit

Adapters are required if M20 glands are used.

Step 5: Connect the cable wires
See the wiring diagrams on page 13-16.

Step 6: Ensure proper grounding
Make sure grounding is done (including IS ground inside Terminal compartment) 
according to Hazardous Locations Certifications, national and local electrical 
codes. 

Transmitter housing grounding
The most effective transmitter housing grounding method is a direct connection 
to earth ground with minimal (< 1 ) impedance. 

There are two grounding screw connections provided (see Figure 1).

Figure 1.  Ground Screws

A. Internal ground screw
B. External ground screw

A

B

10
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Signal cable shield grounding
Make sure the instrument cable shield is: 
 trimmed close and insulated from touching the transmitter housing.
 continuously connected throughout the segment.
 connected to a good earth ground at the power supply end.

Figure 2.  Cable Shield

A. Insulate shield
B. Minimize distance
C. Trim shield and insulate
D. Connect shield back to the power supply ground

Step 7: Seal any unused port with the enclosed metal plug
Apply PTFE tape or other sealant to the threads.

A

B
B

C C
C

D

11
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Step 8: Tighten the cable gland
Apply PTFE tape or other sealant to the threads.

Step 9: Mount the cover
Make sure the cover is fully engaged to meet Explosion-proof requirements.

Step 10: Lock the cover with the locking screw
Required for ATEX, IECEx, NEPSI, INMETRO, and TIIS installations only.

Step 11: Connect the power supply

Note
Make sure to arrange the wiring with a drip loop.
12
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4.5 4-20 mA/HART communication

Figure 3.  Wiring Diagram

A. Field Communicator
B. Approved IS barrier (for Intrinsically Safe installations only)
C. HART modem
D. Current meter
E. Load resistance (≥250 
F. Power supply

Note
Rosemount 5300 Series Transmitters with Flameproof/explosion-proof output have a built-in 
barrier; no external barrier needed.

1 2 3
4 5 6
7 8

0
9

+
-

+
-

+
-

A

C

B

FD

E
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Load limitations

For HART communication, a minimum loop resistance of 250  is required. For 
maximum loop resistance, see Figure 4.

Figure 4.  Maximum Loop Resistance

Intrinsically safe installations

Non-hazardous and Non-sparking/energy limited installations

Explosion-proof/flameproof (Ex d) installations

R(): Maximum Loop Resistance
UE(V): External Power Supply Voltage

Note
For the Ex d case, the diagram is only valid if the HART load resistance is at the + side and if the - 
side is grounded, otherwise the load resistance value is limited to 435 .

847
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4.6 FOUNDATION Fieldbus

Figure 5.  Wiring Diagram

A. Field Communicator
B. Approved IS barrier (for Intrinsically Safe installations only)
C. FOUNDATION Fieldbus modem
D. Power supply

Note
Rosemount 5300 Series Transmitters with Flameproof/explosion-proof output have a built-in 
barrier; no external barrier needed.

1 2 3
4 5 6
7 8

0
9

+
-

+
-

+
-

A

C

B

D
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4.7 RS-485 with Modbus communication
See the Rosemount 5300 Series Reference Manual for details.

Power consumption

< 0.5 W (with HART address = 1)

< 1.2 W (including four HART slaves)

Figure 6.  Wiring Diagram

Note
Rosemount 5300 Series Transmitters with Flameproof/Explosion-proof output have a built-in 
barrier; no external barrier needed.

-
+

If it is the last 
transmitter on the bus, 
connect the 120 
termination resistor.

HART -

120 

Power 
supply

120  RS-485 Bus
A

B

HART +
16
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5.0 Configure
Basic configuration can easily be done either with Rosemount Radar Master, a 
Field Communicator, the AMS™ Suite, DeltaV™, or any other DD (Device 
Description) or DTM compatible host system. For advanced configuration 
features, Rosemount Radar Master is recommended.

5.1 Rosemount Radar Master
1. Start Rosemount Radar Master (RRM).

2. Connect to the desired transmitter.

3. In the Guided Setup window, click Run Wizard for guided setup and follow the 
instructions.

4. Continue with steps 2 to 5 in the Guided Setup.

5. Click View live values from device to verify that the transmitter works 
correctly.
17
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5.2 AMS Device Manager or Field Communicator

Step 1: Connect to device

AMS Device Manager
1. Start AMS Device manager.

2. Select View > Device Connection View.

3. In the Device Connection View, double-click the modem icon.

4. Double-click the device icon.

Field Communicator
1. Turn on the Field Communicator.

2. From the Main Menu, tap the HART or Fieldbus symbol. 
The Field Communicator now connects to the device.

Step 2: Configure device

HART Device Revision 3
1. Select Configure/Setup > Basic Setup.

2. Configure steps 1- 6 in the Basic Setup. 
(Variable Mapping, Probe, Geometry, Environment, Volume, 
and Analog Out)

3. Select Finish.

4. Select Device Specific Setup.

5. Select Restart Device.

HART Device Revision 4
1. Select Configure > Guided Setup.

2. Select Level Measurement Setup and follow the instructions.

3. Select Device Specific Setup.

4. Run Verify Level to check your level measurement.

5. Consider optional setup, such as Volume and Display.

FOUNDATION Fieldbus
1. Select Configure > Guided Setup.

2. Select Level Measurement Setup and follow the instructions.

3. Optional: Select Volume Calculation Setup.

4. Select Device Specific Setup.

5. Select Restart Measurement. 
18
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6.0 Safety Instrumented Systems (4-20 mA only)
For Safety Certified installations, refer to the Rosemount 5300 Series Reference 
Manual.

Table 2.  FOUNDATION Fieldbus Parameters

Function Parameter

Probe type TRANSDUCER_1100 > PROBE_TYPE

Probe length TRANSDUCER_1100 > PROBE_LENGTH

Hold off distance/Upper null zone TRANSDUCER_1100 > GEOM_HOLD_OFF_DIST

Tank height TRANSDUCER_1100 > GEOM_TANK_HEIGHT

Mounting type TRANSDUCER_1100 > MOUNTING_TYPE

Pipe/chamber/nozzle inner diameter TRANSDUCER_1100 > PIPE_DIAMETER

Nozzle height TRANSDUCER_1100 > NOZZLE_HEIGHT

Measurement mode TRANSDUCER_1100 > MEAS_MODE

Product dielectric range(1)

1. Applicable to “Liquid Product Level” and “Solid Product Level” measurement modes.

TRANSDUCER 1100 > PRODUCT_DIELEC_RANGE

Upper product dielectric constant(2)

2. Applicable to “Interface Level with submerged” and “Product Level and Interface Level” measurement 
modes.

TRANSDUCER 1100 > UPPER_PRODUCT_DC

Process condition (rapid level changes) TRANSDUCER_1100 > ENV_ENVIRONMENT

Volume calculation method TRANSDUCER 1300 > VOL_VOLUME_CALC_METHOD

Tank diameter 
(only for ideal tank shapes) TRANSDUCER 1300 > VOL_IDEAL_DIAMETER

Tank length/height 
(only for ideal tank shapes) TRANSDUCER_1300 > VOL_IDEAL_LENGTH

Volume offset TRANSDUCER_1300 > VOL_VOLUME_OFFSET
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7.0 Adjust probe length
This section describes how to adjust the length of flexible single lead probes with 
weight unmounted (option code WU). 

For other probe types, refer to Section 3 in the Rosemount 5300 Reference 
Manual.

Step 1: Measure tank height

Step 2: Calculate total probe length

Tank height:

Tank height

Total probe length = Tank height – 2 in. (5 cm)

Total probe length:

2 in. (5 cm)
clearance

Total probe length
20
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Step 3: Mark where to cut the probe

Step 4: Slide the weight up

Step 5: Cut the probe at the mark

1
2

3
4

5
6

7
8

0

21
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Step 6: Fasten the weight

Step 7: Update transmitter configuration to the new 
probe length

Weight material Torque (Nm)

Stainless steel 5

Alloy C-276 2.5

Alloy 400 2.5

Duplex 2205 2.5

Hand tighten, hard
(see table for torque value)

Probe length:

Probe length
22
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8.0 Product certifications
Rev 2.0

8.1 EU conformity
The EU declaration of conformity can be found on page 35. The most recent 
revision of the EU declaration of conformity can be found at 
EmersonProcess.com/Rosemount.

8.2 Ordinary Location Certification
As standard, the transmitter has been examined and tested to determine that the 
design meets the basic electrical, mechanical, and fire protection requirements 
by a nationally recognized test laboratory (NRTL) as accredited by the Federal 
Occupational Safety and Health Administration (OSHA).

8.3 Installing Equipment in North America
The US National Electrical Code (NEC®) and the Canadian Electrical Code (CEC) 
permit the use of Division marked equipment in Zones and Zone marked 
equipment in Divisions.  The markings must be suitable for the area classification, 
gas, and temperature class.  This information is clearly defined in the respective 
codes.

8.4 USA
E5 Explosionproof (XP), Dust-Ignitionproof (DIP)

Certificate: FM 3020497
Standards: FM Class 3600 - 2011; FM Class 3610 - 2010; FM Class 3611 - 2004; 

FM Class 3615 - 2006; FM Class 3810 - 2005; ANSI/ISA 60079-0 - 2013; 
ANSI/ISA 60079-11 - 2012; ANSI/NEMA 250 - 2003

Markings:  XP CL I, DIV 1, GP B, C, D; DIP CLII/III, DIV 1, GP E, F, G; T4 Ta=60°C and 70°C; 
Type 4X 

Special Conditions for Safe Use (X):
1. Potential Electrostatic Charging Hazard - The enclosure contains non-metallic material. 

To prevent the risk for electrostatic sparking the plastic surface should only be cleaned 
with a damp cloth.

2. WARNING - The apparatus enclosure contains aluminum and is considered to constitute 
a potential risk of ignition by impact or friction. Care must be taken into account during 
installation and use to prevent impact or friction.

I5 Intrinsic Safety (IS), Nonincendive (NI)
Certificate: FM 3020497
Standards: FM Class 3600 – 2011; FM Class 3610 – 2010; FM Class 3611 – 2004; 

FM Class 3615 – 2006; FM Class 3810 – 2005; ANSI/ISA 60079-0 – 2013;
ANSI/ISA 60079-11 – 2012; ANSI/NEMA 250 – 2003;

Markings: IS CL I, II, III, DIV 1, GP A, B, C, D, E, F, G in accordance with control drawing 
9240030-936; IS (Entity) CL I, Zone 0, AEx ia IIC T4 in accordance with 
control drawing 9240030-936, NI CL I, II, DIV 2, GP A, B, C, D, F, G; Suitable 
for use in CL III DIV 2, indoor and outdoor, T4 Ta=60 °C and 70°C; Type 4X
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Special Conditions for Safe Use (X):
1. Potential Electrostatic Charging Hazard - The enclosure contains non-metallic material. 

To prevent the risk for electrostatic sparking the plastic surface should only be cleaned 
with a damp cloth.

2. WARNING - The apparatus enclosure contains aluminum and is considered to constitute 
a potential risk of ignition by impact or friction. Care must be taken into account during 
installation and use to prevent impact or friction.

IE FISCO
Certificate: FM 3020497
Standards: FM Class 3600 – 2011; FM Class 3610 – 2010; FM Class 3611 – 2004;

FM Class 3615 – 2006; FM Class 3810 – 2005; ANSI/ISA 60079-0 – 2013;
ANSI/ISA 60079-11 – 2012; ANSI/NEMA 250 – 2003;

Markings: IS CL I, II, III, DIV 1, GP A, B, C, D, E, F, G in accordance with control drawing 
9240030-936; IS (Entity) CL I, Zone 0, AEx ia IIC T4 in accordance with 
control drawing 9240030-936, NI CL I, II, DIV 2, GP A, B, C, D, F, G; Suitable 
for use in CL III DIV 2, indoor and outdoor, T4 Ta=60 °C and 70°C; Type 4X

Special Conditions for Safe Use (X):
1. Potential Electrostatic Charging Hazard - The enclosure contains non-metallic material. 

To prevent the risk for electrostatic sparking the plastic surface should only be cleaned 
with a damp cloth.

2. WARNING - The apparatus enclosure contains aluminum and is considered to constitute 
a potential risk of ignition by impact or friction. Care must be taken into account during 
installation and use to prevent impact or friction. 

8.5 Canada
E6 Explosionproof, Dust-Ignitionproof

Certificate: 1514653
Standards: CSA C22.2 No.0-M91, CSA C22.2 No.25-1966, CSA C22.2 No.30-M1986,

CSA C22.2 No.94-M91, CSA C22.2 No.142-M1987, CSA C22.2 157-92,
CAN/CSA C22.2 No. 60529:05, ANSI/ISA 12.27.01-2003

Markings: Explosionproof CL I, DIV 1, GP B, C, D; Dust-Ignitionproof CL II, DIV 1 and 2, 
GP E, F, G and coal dust, CL III, DIV 1, Type 4X/IP66/IP67

I6 Intrinsically Safe and Non-Incendive Systems
Certificate: 1514653
Standards: CSA C22.2 No.0-M91, CSA C22.2 No.25-1966, CSA C22.2 No.30-M1986, 

CSA C22.2 No.94-M91, CSA C22.2 No.142-M1987, CSA C22.2 157-92, 
CAN/CSA C22.2 No. 60529:05, ANSI/ISA 12.27.01-2003

Markings: CL I, DIV 1, GP A, B, C, D, T4 see installation drawing 9150079-906; 
Non-Incendive Class III, DIV 1, Haz-loc CL I DIV 2, GP A, B, C, D, Maximum 
Ambient Temperature +60°C for Fieldbus and FISCO and +70 °C for HART, 
T4, Type 4X/IP66/IP67, Maximum Working Pressure 5000 psi, Dual Seal.

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 7.26 nF 0

Entity parameters Fieldbus 30 V 300 mA 1.3 W 0 0

Ui Ii Pi Ci Li

FISCO parameters 17.5 V 380 mA 5.32 W 0 0
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IF FISCO
Certificate: 1514653
Standards: CSA C22.2 No.0-M91, CSA C22.2 No.25-1966, CSA C22.2 No.30-M1986, 

CSA C22.2 No.94-M91, CSA C22.2 No.142-M1987, CSA C22.2 157-92, 
CAN/CSA C22.2 No. 60529:05, ANSI/ISA 12.27.01-2003

Markings: CL I, DIV 1, GP A, B, C, D, T4 see installation drawing 9150079-906; 
Non-Incendive Class III, DIV 1, Haz-loc CL I DIV 2, GP A, B, C, D, Maximum 
Ambient Temperature +60°C for Fieldbus and FISCO and +70 °C for HART, 
T4, Type 4X/IP66/IP67, Maximum Working Pressure 5000 psi, Dual Seal.

8.6 Europe
E1 ATEX Flameproof

Certificate: Nemko 04ATEX1073X
Standards: EN 60079-0:2012, EN 60079-1:2014, EN 60079-11:2012, 

EN 60079-26:2015, EN 60079-31:2014
Markings: II 1/2G Ex db ia IIC T4 Ga/Gb, (-40°C  Ta  +60°C /+70°C)

II 1D Ex ta IIIC T69°C/T79°C Da, (-40°C/-50°C  Ta  +60°C /+70°C)
Um = 250 V

Special Conditions for Safe Use (X):
1. The intrinsically safe circuits do not withstand the 500V AB test as specified in EN 

60079-11:2012 clause 6.4.13.
2. Potential ignition hazards by impact or friction need to be considered according to EN 

60079-0:2012 clause 8.3 (for EPL Ga and EPG Gb), when the transmitter enclosure and 
antennas exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminium or titanium. 
The end user shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO field device may be supplied by an “Ex ib” FISCO 
power supply, when the power supply is certified with three separate safety current 
limiting devices and voltage limitation which meets the requirements for type Ex ia. 

4. 1/2” NPT threads need to e sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required.

I1 ATEX Intrinsic Safety
Certificate: Nemko 04ATEX1073X
Standards: EN 60079-0:2012, EN 60079-1:2014, EN 60079-11:2012, 

EN 60079-26:2015, EN 60079-31:2014
Markings: II 1G Ex ia IIC T4 Ga (-50°C  Ta  +70°C)

II 1/2G Ex ib IIC T4 Ga/Gb (-50°C  Ta  +70°C)
II 1D Ex ia IIIC T69°C/T79°C Da, (-50°C  Ta  +60°C /+70°C)
II 1/2D Ex ib IIIC T69°C/T79°C Da/Db, (-50°C  Ta  +60°C /+70°C)

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 7.26 nF 0

Entity parameters Fieldbus 30 V 300 mA 1.3 W 0 0

Ui Ii Pi Ci Li

FISCO parameters 17.5 V 380 mA 5.32 W 0 0
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Special Conditions for Safe Use (X):
1. The intrinsically safe circuits do not withstand the 500V AB test as specified in EN 

60079-11:2012 clause 6.4.13.
2. Potential ignition hazards by impact or friction need to be considered according to EN 

60079-0:2012 clause 8.3 (for EPL Ga and EPG Gb), when the transmitter enclosure and 
antennas exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminium or titanium.
The end user shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO field device may be supplied by an “Ex ib” FISCO 
power supply, when the power supply is certified with three separate safety current 
limiting devices and voltage limitation which meets the requirements for type Ex ia.

4. 1/2” NPT threads need to e sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required.

IA ATEX FISCO
Certificate: Nemko 04ATEX1073X
Standards: EN 60079-0:2012, EN 60079-1:2014, EN 60079-11:2012, 

EN 60079-26:2015, EN 60079-31:2014
Markings: II 1G Ex ia IIC T4 Ga (-50°C  Ta  +60°C) or

II 1/2G Ex ia/ib IIC T4 Ga/Gb (-50°C  Ta  +60°C)
II 1D Ex ia IIIC T69°C Da, (-50°C  Ta  +60°C)
II 1D Ex ia/ib IIIC T69°C Da/Db, (-50°C  Ta  +60°C)

Special Conditions for Safe Use (X):
1. The intrinsically safe circuits do not withstand the 500V AB test as specified in EN 

60079-11:2012 clause 6.4.13.2.
2. Potential ignition hazards by impact or friction need to be considered according to EN 

60079-0:2012 clause 8.3 (for EPL Ga and EPG Gb), when the transmitter enclosure and 
antennas exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminium or titanium.
The end user shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO device may be supplied by an “Ex ib” FISCO power 
supply, when the power supply is certified with three separate safety current limiting 
devices and voltage limitation which meets the requirements for type Ex ia.

4. 1/2” NPT threads need to e sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required.

N1 ATEX Type N
Certificate: Nemko 10ATEX1072X
Standards: EN 60079-0:2012, EN 60079-11:2012, EN 60079-15:2010, 

EN 60079-21:2013
Markings: II 3G Ex nA ic IIC T4 Gc (-50°C  Ta  +60°C /+70°C)

II 3G Ex ic IIC T4 Gc (-50°C  Ta  +60°C /+70°C)
II 3D Ex tc IIIC T69°C/T79°C Dc (-50°C  Ta  +60°C /+70°C)

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 7.26 nF 0

Entity parameters Fieldbus 30 V 300 mA 1.5 W 4.95 nF 0

Ui Ii Pi Ci Li

FISCO parameters 17.5 V 380 mA 5.32 W 4.95 nF <1 μH
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Special Conditions for Safe Use (X):
1. The transmitter circuits does not withstand 500V AC dielectric strength test according 

to EN 60079-11 clause 6.3.13 due to earth connected transient suppressing devices. 
Appropriate measures have to be considered by installation.

8.7 International
E7 IECEx Flameproof

Certificate: IECEx NEM 06.0001X
Standards: IEC 60079-0:2011, IEC 60079-1:2014-06, IEC 60079-11:2011; 

IEC 60079-26:2014, IEC 60079-31:2013
Markings: Ex db ia IIC T4 Ga/Gb (-40°C  Ta  +60°C /+70°C)

Ex ta IIIC T69 °C/T79 °C Da (-40°C  Ta  +60°C /+70°C)
Um=250 VAC, IP66/IP67

Special Conditions for Safe Use (X):
1. The Intrinsically safe circuits do not withstand the 500 V AC test as specified in IEC 

60079-11 clause 6.4.13
2. Potential ignition hazards by impact or friction need to be considered according to IEC 

60079-0:2011 clause 8.3 (for EPL Ga and EPL Gb9, when the transmitter enclosure and 
antenna exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminum or titanium.
The end used shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO device may be supplied by an “Ex ib” FISCO power 
supply, when the power supply is certified with three separate safety current limiting 
devices and voltage limitation which meets the requirements for type Ex ia.

4. ½” NPT threads need to be sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required. 

I7 IECEx Intrinsic Safety
Certificate: IECEx NEM 06.0001X
Standards: IEC 60079-0:2011, IEC 60079-1:2014-06, IEC 60079-11:2011; IEC 

60079-26:2014, IEC 60079-31:2013
Markings: Ex ia IIC T4 Ga (-50°C  Ta  +70°C)

Ex ia IIIC T4 T69°C/T79°C Da (-50°C  Ta  +60°C/+70°C)

Special Conditions for Safe Use (X):
1. The Intrinsically safe circuits do not withstand the 500 V AC test as specified in IEC 

60079-11 clause 6.4.13
2. Potential ignition hazards by impact or friction need to be considered according to IEC 

60079-0:2011 clause 8.3 (for EPL Ga and EPL Gb9, when the transmitter enclosure and 
antenna exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminum or titanium.
The end used shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO device may be supplied by an “Ex ib” FISCO power 
supply, when the power supply is certified with three separate safety current limiting 
devices and voltage limitation which meets the requirements for type Ex ia.

4. ½” NPT threads need to be sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required.

Ui Ii Pi Ci Li

Safety parameters HART 42.4 V 23 mA 1 W 7.25 nF Negligible

Safety parameters Fieldbus 32 V 21 mA 0.7 W 4.95 nF Negligible
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IG IECEx FISCO
Certificate: IECEx NEM 06.0001X
Standards: IEC 60079-0:2011, IEC 60079-1:2014-06, IEC 60079-11:2011; 

IEC 60079-26:2014, IEC 60079-31:2013
Markings: Ex ia IIC T4 Ga (-50°C  Ta  +60°C)

Ex ia/ib IIC T4 Ga/Gb (-50°C  Ta  +60°C)
Ex ia IIIC T69°C Da (-50°C  Ta  +60°C)
Ex ia/ib IIIC T69°C Da/Db (-50°C  Ta  +60°C)

Special Conditions for Safe Use (X):
1. The Intrinsically safe circuits do not withstand the 500 V AC test as specified in IEC 

60079-11 clause 6.4.13
2. Potential ignition hazards by impact or friction need to be considered according to IEC 

60079-0:2011 clause 8.3 (for EPL Ga and EPL Gb9, when the transmitter enclosure and 
antenna exposed to the exterior atmosphere of the tank, is made with light metals 
containing aluminum or titanium.
The end used shall determine the suitability with regard to avoid hazards from impact 
and friction.

3. The Ex ia version of model 5300 FISCO field device may be supplied by an [Ex ib] FISCO 
power supply when the power supply is certified with three separate safety current 
limiting devices and voltage limitation which meets the requirements for type Ex ia.

4. ½” NPT threads need to be sealed for dust and water ingress protection, IP 66, IP 67 or 
“Ex t”, EPL Da or Db is required.

N7 IECEx Type N
Certificate: IECEx NEM 10.0005X
Standards: IEC 60079-0:2011, IEC 60079-11:2011, IEC 60079-15:2010, 

IEC 60079-31:2010
Markings: Ex nA ic IIC T4 Gc (-50°C  Ta  +60°C /+70°C)

Ex ic IIC T4 Gc (-50°C  Ta  +60°C /+70°C)
Ex tc IIIC T69°C/T79°C Dc (-50°C  Ta  +60°C /+70°C) 

Special Conditions for Safe Use (X):
1. The transmitter circuits does not withstand 500V AC dielectric strength test according 

to EN 60079-11 clause 6.3.13 due to earth connected transient suppressing devices. 
Appropriate measures have to be considered by installation.

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 0 μF Negligible

Entity parameters Fieldbus 30 V 300 mA 1.5 W 4.95 nF Negligible

Ui Ii Pi Ci Li

FISCO parameters 17.5 V 380 mA 5.32 W 4.95 nF <1 μH

Ui Ii Pi Ci Li

Safety parameters HART 42.4 V 23 mA 1 W 7.25 nF Negligible

Safety parameters Fieldbus 32 V 21 mA 0.7 W 4.95 nF Negligible
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8.8 Brazil
E2 INMETRO Flameproof

Certificate: NCC 14.2258 X
Standards: ABNT NBR IEC 60079-0:2013, ABNT NBR IEC 60079-1:2009 + Errata 1:2011, 

ABNT NBR IEC 60079-11:2013, ABNT NBR IEC 60079-26:2008 + Errata 
1:2009, ABNT NBR IEC 60079-31:2011

Markings: Ex d ia IIC T4 Gb/Ga (-40 °C  Tamb  +60 °C /+70 °C)
Ex ta IIIC T69 °C/T79 °C (-40 °C  Tamb  +60 °C /+70 °C)
Um=250 VCA, IP66/67

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

I2 INMETRO Intrinsic Safety
Certificate: NCC 14.2258 X
Standards: ABNT NBR IEC 60079-0:2013, ABNT NBR IEC 60079-1:2009 + Errata 1:2011, 

ABNT NBR IEC 60079-11:2013, ABNT NBR IEC 60079-26:2008 + Errata 
1:2009, ABNT NBR IEC 60079-31:2011

Markings: Ex ia IIC T4 Ga (- 50 °C  Tamb  +60 °C /+70 °C)
Ex ta IIIC T69 °C/T79 °C (- 50 °C  Tamb  +60 °C /+70 °C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

IB INMETRO FISCO
Certificate: NCC 14.2258 X
Standards: ABNT NBR IEC 60079-0:2013, ABNT NBR IEC 60079-1:2009 + Errata 1:2011, 

ABNT NBR IEC 60079-11:2013, ABNT NBR IEC 60079-26:2008 + Errata 
1:2009, ABNT NBR IEC 60079-31:2011

Markings: Ex ia IIC T4 Ga
Ex ia/ib IIC T4 Ga/Gb
Ex ta IIIC T69 °C
(- 50 °C  Tamb  +60 °C /+70 °C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

Ui Ii Pi Ci Li

Entity parameters HART 30 VCC 130 mA 1.0 W 7.26 nF Negligible

Entity parameters Fieldbus 30 VCC 300 mA 1.5 W 4.95 nF Negligible

Ui Ii Pi Ci Li

FISCO parameters 17.5 VCC 380 mA 5.32 W 4.95 nF <1 μH
29



June 2016Quick Start Guide
8.9 China
E3 China Flameproof

Certificate: GYJ16.1095X
Standards:  GB 3836.1/2/4/20-2010, GB 12476.1/5-2013, GB 12476.4-2010
Markings: Ex d ia IIC T4 Ga/Gb (-40°C  Ta  +60°C/+70°C)

Ex tD A20 IP 66/67 T69°C /T79°C (-40°C  Ta  +60°C/+70°C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

I3 China Intrinsic Safety
Certificate: GYJ16.1095X
Standards: GB 3836.1/2/4/20-2010, GB 12476.1/5-2013, GB 12476.4-2010 
Markings: Ex ia IIC T4 Ga (-50°C  Ta  +60°C/+70°C)

Ex iaD 20 T69°C /T79°C
Ex iaD/ibD 20/21 T69°C (-50°C  Ta  +60°C

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

IC China FISCO
Certificate: GYJ16.1095X
Standards:  GB 3836.1/2/4/20-2000, GB 12476.4/5-2013, GB 12476.1-2010
Markings: Ex ia IIC T4 Ga (-50°C  Ta  +60°C)

Ex ia/ib IIC T4 Ga/Gb (-50°C  Ta  +60°C)
Ex iaD 20 T69 (-50°C  Ta  +60°C)
Ex iaD/ibD 20/21 T69°C (-50°C  Ta  +60°C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

N3 China Type N
Certificate: GYJ13.1387X
Standards: GB 3836.1-2010, GB 3836.8-2003
Markings: Ex nA nL IIC T4 Gc, (-50 °C  Ta  +60 °C/+70 °C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 7.26 nF 0 mH

Entity parameters Fieldbus 30 V 300 mA 1.5 W 4.95 nF 0 mH

Ui Ii Pi Ci Li

FISCO parameters 17.5 V 380 mA 5.32 W 4.95 nF <0.001 mH
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8.10Technical Regulations Customs Union (EAC)
EM Technical Regulations Customs Union (EAC) Flameproof

Certificate: RU C-SE.AA87.B.00108
Markings: Ga/Gb Ex d ia IIC T1….T4 X, (-40°C  Ta  +60°C/+70°C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

IM Technical Regulations Customs Union (EAC) Intrinsic Safety
Certificate: RU C-SE.AA87.B.00108
Markings: 0Ex ia IIC T1...T4 Ga X, (-50°C  Ta  +60°C/+70°C)

Ga/Gb Ex ib IIC T4 X, (-50°C  Ta  +60°C/+70°C)
Ga/Gb Ex ia/ib IIC T1…T4 X, (-50°C  Ta  +60°C)

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

8.11 Japan
E4 Flameproof HART

Certificate: TC20104
Markings: Ex d [ia] IIC T4 X

Ex ia IIC T4 X

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

E4 Flameproof FOUNDATION Fieldbus
Certificate: TC20192
Markings: Ex d [ia] IIC T4 X

Ex ia IIC T4 X

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

8.12 Republic of Korea
EP Flameproof HART

Certificate: 13-KB4BO-0019X
Markings: Ex ia/d ia IIC T4 Ga/Gb

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

EP Flameproof Fieldbus 
Certificate: 12-KB4BO-0179X
Markings: Ex ia/d ia IIC T4

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

Ui Ii Pi Ci Li

Entity parameters HART 30 V 130 mA 1 W 7.26 nF 0 mH

Entity parameters Fieldbus 30 V 300 mA 1.5 W 4.95 nF 0 mH
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8.13 India
Flameproof
Certificate: P333021/1
Markings: Ex ia d IIC T4

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

Intrinsically safe
Certificate: P314493/1
Markings: Ex ia IIC T4 Ga/Gb

Ex ia/ib IIC T4

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

8.14 Ukraine
Flameproof, Intrinsically Safe
Certificate: UA.TR.047.C.0352-13
Markings: 0 Ex ia IIC T4X,

1 Ex d ia IIC T4 X

Special Conditions for Safe Use (X):
1. See certificate for special conditions.

8.15 Combinations
KA Combination of E1, E5 and E6
KB Combination of E1, E5 and E7
KC Combination of E1, E6 and E7
KD Combination of E5, E6 and E7
KE Combination of I1, I5 and I6
KF Combination of I1, I5 and I7
KG Combination of I1, I6 and I7
KH Combination of I5, I6 and I7
KI Combination of IA, IE and IF
KJ Combination of IA, IE and IG
KK Combination of IA, IF and IG
KL Combination of IE, IF and IG
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8.16 Additional Certifications
SBS  American Bureau of Shipping (ABS) Type Approval

Certificate: 15-LD1340199
Intended Use: For use on ABS Classed Vessels and Offshore Facilities in accordance with 
ABS rules and International Standards.

SBV Bureau Veritas (BV) Type Approval
Certificate: 22378_B0 BV
Requirements: Bureau Veritas rules for classification of steel ships.
Application: Class Notations: AUT-UMS, AUT-CCS, AUT-PORT and AUT-IMS.

SDN Det Norske Veritas (DNV) Type Approval
Certificate: A-14107
Intended Use: Det Norske Veritas´ Rules for Classification of Steel Ships, High Speed & 
Light Craft and Det Norske Veritas´ Offshore Standards.
Application:

SLL Lloyds Register (LR) Type Approval
Certificate: 15/20053
Application: Marine applications for use in environmental categories ENV1, ENV2, ENV3 
and ENV5.

U1 Overfill prevention
Certificate: Z-65.16-476
Application: TÜV tested and approved by DIBt for overfill prevention according to the 
German WHG regulations.

QT Safety-certified to IEC 61508 with certificate of FMEDA data.
Certificate: ROS 13-06-005 C001 R1.2

8.17 Pattern Approval
GOST Belarus
Certificate: RB-03 07 2765 10

GOST Kazakhstan
Certificate: KZ.02.02.03473-2013

GOST Russia
Certificate: SE.C.29.010.A

GOST Uzbekistan
Certificate: 02.2977-14

China Pattern Approval
Certificate: CPA 2012-L135

Location Classes

Temperature D

Humidity B

Vibration A

EMC B 

Enclosure C
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8.18 Conduit plugs and adapters
IECEx Flameproof and Increased Safety

Certificate: IECEx FMG 13.0032X
Standards: IEC60079-0:2011, IEC60079-1:2007, IEC60079-7:2006-2007
Markings: Ex de IIC Gb

ATEX Flameproof and Increased Safety
Certificate: FM13ATEX0076X
Standards: EN60079-0:2012, EN60079-1:2007, IEC60079-7:2007
Markings: II 2 G Ex de IIC Gb

Special Conditions for Safe Use (X):
1. When the thread adapter or blanking plug is used with an enclosure in type of 

protection increased safety "e" the entry thread shall be suitably sealed in order to 
maintain the ingress protection rating (IP) of the enclosure.See certificate for special 
conditions.

2. The blanking plug shall not be used with an adapter.
3. Blanking Plug and Threaded Adapter shall be either NPT or Metric thread forms. G½ 

thread forms are only acceptable for existing (legacy) equipment installations.

Table 3.  Conduit Plug Thread Sizes

Thread Identification Mark 

M20 x 1.5 M20

½ - 14 NPT ½ NPT

Table 4.  Thread Adapter Thread Sizes

Male Thread Identification Mark

M20 x 1.5 – 6g M20

½- 14 NPT ½ - 14 NPT

¾ - 14 NPT ¾- 14 NPT

Female Thread Identification Mark

M20 x 1.5 - 6H M20

½ - 14 NPT ½ - 14 NPT

G1/2 G1/2
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8.19 EU Declaration of Conformity

Figure 7.  Rosemount 5300 EU Declaration of Conformity
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List of Model Parts with China RoHS Concentration above MCVs 
含含有China RoHS管控物 超 的部件型号列表

Part Name 
部件名称

Hazardous Substances / 有害物

Lead 

(Pb) 

Mercury 
汞

(Hg) 

Cadmium 

(Cd) 

Hexavalent 
Chromium 

(Cr +6) 

Polybrominated 
biphenyls 

(PBB) 

Polybrominated 
diphenyl ethers 

(PBDE)

Electronics 
Assembly X O O O O O 

Housing 
Assembly 
体

O O O X O O 

This table is proposed in accordance with the provision of SJ/T11364 
本表格系依据SJ/T11364的
O: Indicate that said hazardous substance in all of the homogeneous materials for this part is below the limit requiremen
of GB/T 26572. 
O:意 GB/T 26572所
X: Indicate that said hazardous substance contained in at least one of the homogeneous materials used for this part is 
above the limit requirement of GB/T 26572. 
X:意 GB/T 26572所
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MAN/FGT/Rev 01/07-02

       INSTRUCTION  &  MAINTENANCE  MANUAL
       FOR

              REFLEX  FLAT  GLASS  LEVEL  GAUGE  ' RFG '.

Introduction & Working  :

       This gauge is used for safe and positive indication of liquid levels in vessels under high
temperatures and pressures. It consists of thick, flat glass ( Reflex Type) having prismatic
grooves on inside. The refraction of light due to the prismatic grooves results in to showing
the liquid portion as dark and balance portion as silvery white. Reflex gauge glass, gaskets,
cover plates and liquid chamber are held together with ‘ U ’ bolts. Gauge glass is 
sandwiched between recesses provided in the body and cover plate. 

FIG. 1

 UNPACKING & CHECKING :

     We are glad to know that you are using a reliable ' Techtrol ' product. This product contains
fragile parts like glass tube and hence we suggest that you go through this manual carefully
before installation.
1.    Unpack carefully & ensure that the product has not been damaged in transit.
2.         Ensure that the fasteners / screws have not loosened in transit. Tighten them adequately, 
       if  found loose.
3.     Identify that the product received is in line with approved  Drawing.
4.    If the material is found damaged in transit, take further action as per transit insurance 
      clause.

Installation  :
     * * Please ensure that operating conditions are within limits as per TECHTROL Test Report.
1.   Select a suitable location on tank, where vibrations if any, are minimal.
2.   Ensure that the Process connections of the level gauge, match the counter  
      connections provided on tank.
     Flange connection --  Flanges on the level gauge should match the counter flanges on               
                                          the tank & their PCD orientation should be identical.
        Screwed / SMS Union  --  The threads and size should match.

3.      The level gauge is installed vertically, parallel to the tank side. Ensure its vertical
   positioning through a `plumb line’. Also ensure that “Vent” is at the “Top” and “Drain” is 

         at the “Bottom”.
  - - - Page  1 of  4 - - -

CAUTION :  FRAGILE MATERIAL. PLEASE TAKE 
                  CARE  WHILE UNPACKING.



4.   Provide suitable gaskets Installation diagram.
      between the flanges or
     appropriate thread sealant
  between threads before bolting,
   to ensure zero leakage through
   the joint.

5. Ensure that vent / drain
    plug / valve are closed properly.

Operation  :  

a)     Open “ Top isolation valve"
        gradually to equalise the
         pressure in the tank and
        gauge.

b)    Now open bottom isolation
      valve gradually to allow tank
      liquid to enter the gauge glass
      and seek its level. FIG - 2

c)    Allow liquid level in gauge glass to stabilize. This visual indication will be the liquid level in
       the tank.

Function of Auto Ball Check :
 Auto ball check facility is provided 
to prevent " Liquid loss'  from the
 vessel and Safety during
breakage of gauge glass. It
consists of a capsule located
along the  ' neck ' of the gauge
and contains a ball which
moves freely along its inner
race, between the stopper and
orifice. During breakage, the 
pressure on the ball from
gauge side will be atmospheric,

where as higher pressure from
the vessel side ( Operating
Pressure + Liquid Column ) will FIG - 3
cause the ball to move and block the orifice where by liquid loss will be minimized.
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Maintenance :
    Normally `Reflex Level Gauge
requires no maintenance.
However, gauge glass may
become dirty and require an
occasional cleaning with a soft
brush, trichlorothylene or
compressed air. 
     It is advisable to replace the
gaskets at least once in a year.

Cleaning of gauge glass :

     The gauge glass can be 
cleaned without its removal
as follows,

  i)  Close both isolation valves.
 ii)   Open the drain plug / valve 
     and drain the liquid from the 
     liquid chamber.
 iii)   Open vent plug / valve. FIG - 4
 iv)   Clean the gauge glass with a soft wire brush or by passing compressed air or water
        from top (vent). If dirt still persists, then employ trichlorothylene.

Gauge glass removal  :

  i)  Close both isolation valves.
 ii)   Open the drain plug / valve and drain the liquid from the liquid chamber.
 iii)  Open vent plug / valve.
iv)    Close bottom isolation valve.
v)    Unscrew the nuts over U-bolts on cover plate uniformly.
vi)    Remove mid section U-bolts initially  and there after remove U-bolts on upper and
       lower side and separate the cover plate carefully.
vii)    Remove gauge glass, gasket and cushion.
viii)    Clean the gauge glass and liquid chamber.

Gauge glass refitting :

i)      Replace old gaskets with new.
ii)      Locate the gasket in the recess.
iii)      Place the gauge glass over the gasket.
iv)   Fit the  U-bolts on the cover plate and tighten the nuts on them  starting with upper and
       lower end bolts of cover plate so that the gauge glass is sandwiched between cushion.
       the gasket and 
v)  Ensure that U-bolts and nuts are tightened uniformly with appropriate torque.
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 Trouble shooting  :

Symptom Probable Cause Remedy

1.   Leakage through gasket. a) U-bolts not tightened  a) Tighten uniformly.
     uniformly.
b) Gaskets damaged or b) Replace gaskets.
     hardened.

2.   Shows correct reading a) Gases entrapped within a) Effect venting.
      initially and faulty readings      the liquid.
       after some period. b) Scaling / deposition of dirt / b) Clean gauge glass,  

    foreign particles inside the    liquid chamber & Orifice.
    liquid chamber, gauge glass 
   and orifice of Auto Ball  
   Check if provided.

3.   Autoball check is not a) Scaling / deposition of  a) Remove & clean  
     working.     foreign particles on     autoball and its seat.

    autoball and its seat. b) Replace autoball.
b) Autoball damaged.

4.   Leakage through Wear out of packing bush in Replace packing bush
     Isolation valve. Isolation valve assembly due (teflon) .

to frequent operations.

5.   Breakage of glass.                   High operating pressure / temp. Maintain rated temp &
pressure. Tighten uniformly

Excessive / Uneven  tightening with appropriate torque.
of ‘U’ bolts.     

       End Block Assembly :

FIG. - 5

    - - - - - x x x x x  - - - - -
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*********************************************** 
 
1. COMPOSITION / PHYSICAL DATA 
 
Chemical Name: Natural Gas 
Other Names: Methane 
 
Composition Maximum Minimum Typical 

Methane 92.8% 79.0% 87.3% 
Ethane 10.3% 3.8% 7.1% 

Propane 3.3% 0.4% 1.8% 
Butanes 1.2% 0.1% 0.7% 
Nitrogen 8.7% 0.5% 2.2% 
Carbon 
Dioxide 2.5% 0.2% 0.9% 

 
Boiling Point: Approx. 100 °F (37.78 °C) 
Vapor Density (Air=1): 0.61 to 0.69 
Appearance and Odor: Colorless, odorless, 
tasteless gas without odorants. Addition of 
odorants makes leaking gas detectable at ½% 
to 1% in air. Odor similar to heavy skunk odor.  
 
2. HAZARD IDENTIFICATION 
 
Natural gas is non-toxic. However, it can act as 
a simple asphyxiant by displacing or partially 
displacing the oxygen required to support life. 

Victims exposed to oxygen-deficient 
atmospheres become cyanotic, experiences 
diminished mental alertness and impaired 
muscular coordination. Collapse and death can 
occur at very low oxygen levels. 
 
3. FIRST AID MEASURES 
 
Emergency and First Aid Procedures: 
Inhalation: Remove victim to fresh air. Quickly 
restore and/or support breathing as required. 
Have trained person administer oxygen, if 
available. Keep victim quiet and maintain 
normal body temperature. (Mouth-to-mouth 
resuscitation should be used immediately for 
victim if breathing has stopped because of 
natural gas asphyxiation.) Obtain medical 
help. 
 
4. FIRE FIGHTING MEASURES 
                                              
NFPA Rating:  
Health: 1       (Slight Hazard) 
Fire: 4             (Very Flammable) 
Reactivity: 0   (Stable) 
 

Extinguishing Media: 
Flame can be extinguished with CO2, dry 
chemical or halocarbon gas. A hazard of       
Re-Ignition or explosion exists if flame is 
extinguished without stopping flow of gas 
and/or cooling the surroundings and 
eliminating ignition source. Use water spray 
to cool surroundings and exposures. 
 

Flammable Limits in Air % by Volume:  
LFL: 5.0% UFL: 15% 
 

Autoignition Temperature:  1100 °F – 1200 °F 
(593 °C – 648 °C) 
 

Fire and Explosion Hazards:  
Dangerous fire and explosion hazard when 
exposed to heat, sparks or flame. Natural gas is 
lighter than air and may travel long distances 
to a point of ignition and flash back. Container 
may explode in heat or fire. 

NIRMAL INDUSTRIAL CONTROLS PVT. LTD., MUMBAI - 80 
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MATERIAL SAFETY DATASHEET 
 
NATURAL GAS 
 

NI/MSD-NG/R0 

5. ACCIDENTAL RELEASE MEASURES 
 
Natural gas is lighter than air and, unless 
trapped, will rise and dissipate rapidly into the 
atmosphere. 
 

When gas is escaping in quantity, evacuate and 
clear a safe area. Shut off gas supply.  
Extinguish all open flames, prohibit smoking, 
and make certain that electrical switches or 
other possible ignition sources are not 
operated. Ventilate enclosed areas by opening 
doors and windows. Minor leaks can be 
detected with a soap solution applied at 
suspected leak points. 
NEVER use a flame to detect leaks. 
 
6. HANDLING AND STORAGE 
 
Ground all lines and equipment used with 
natural gas to prevent static sparks. Use non-
sparking tools. NO SMOKING where natural 
gas is used or stored. 
 

Other Precautions: 
Incompleted combustion of natural gas may 
create carbon monoxide as a waste product. 
Assure that natural gas appliances are 
properly adjusted, maintained and used to 
assure complete combustion of natural gas. 
 
7. EXPOSURE CONTROLS, PERSONAL          
PROTECTION 

 

NIRMAL MAKES NO EXPRESS OR IMPLIED 
WARRANTIES, GAURANTEES OR 
REPRESENTATIONS REGARDING THE SAFETY 
INFORMATION HEREIN, ANY EMPLOYER / 
USER MUST CAREFULLY ASSESS THE 
APPLICABILITY OF ANY INFORMATION 
CONTAINED HEREIN IN REGARDS TO THE 
PARTICULAR USE TO WHICH THE EMPLOYER 
/ USER PUTS THE MATERIAL. 

 
Provide adequate general and local exhaust 
ventilation (explosion-proof) to prevent 
workplace atmospheres from reaching 20% of 
lower explosive limit. Thoroughly test natural 
gas lines for leakage. Give special attention to 
ventilation for enclosed areas. Provide air-
supplied or self-contained breathing 
equipment for emergency or non-routine 
situations where natural gas level contributes 
to oxygen deficiency. 
(The use of cartridge or cannister respirators may result in 
suffocation if used in an oxygen-deficient environment) 
 

8. STABILITY AND REACTIVITY 
 
When suitably contained and kept unmixed 
with air or other oxidizing agents, natural gas 
is stable under normal storage and handling 
conditions. It does not polymerize. It readily 
forms flammable/explosive mixtures with air 
(see Section 4) in the presence of catalysts or 
sources of ignition. Violent or explosive 
reactions can occur between natural gas and 
oxidizing agents, such as chlorine, bromine 
pentafluoride, oxygen difluoride, and nitrogen 
trifluoride. It explodes spontaneously when 
mixed with chlorine dioxide. 
 
9. TOXICOLOGICAL INFORMATION 
 
N/A 
 
10. GLOSSARY 
 
NFPA.. National Fire Protection Associations 
N/A...Not Available 
LFL.... Lower flammable limit 
UFL.... Upper flammable limit 
 
11. OTHER INFORMATION 
 

NIRMAL SHALL NOT BE LIABLE FOR ANY 
PERSONAL INJURY, PROPERTY OR OTHER 
DAMAGES OF ANY NATURE, WHETHER 
COMPENSATORY, CONSEQUENTIAL, 
EXEMPLARY, OR OTHERWISE, RESULTING 
FROM ANY PUBLICATION, USE OR RELIANCE 
UPON THE INFORMATION HEREIN. 

NIRMAL INDUSTRIAL CONTROLS PVT. LTD., MUMBAI - 80 
Page 2 of 2 


	9_O&M Manual With MSD
	Operating Manual for Ball Valve
	OI & M Manual  Globe & Check Valve
	Technical Manual User Guide for SSV+PCVM
	Technical Manual User Guide for PCVA
	Instruction Manual for CRV
	I & M Manual for PSV
	IO & M Manual for PG
	User's Manual for PT & DPT
	User's Manual for TT
	Quick Start Guide for LT
	O & M Manual for TG
	I & M Manual for RTD
	I & M Manual for LG
	Material Safety Datasheet




