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Purpose of this manual 

The Safety Manual SH005.001 contains information relevant for the use of the Series 72.3Rotary Plug Valve in 
safety-instrumented systems according to IEC 61508 and IEC 61511. The safety manual is intended for plan-
ners, constructors, and operators of safety-instrumented systems. 

The images shown in these instructions are for illustration purposes only. 

→ For the safe and proper use of these instructions, read them carefully and keep them for later reference. 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Risk of malfunction due to incorrect installation or start-up of the device! 

➔ Refer to the mounting and operating instructions on how to install and start-up the device! 

➔ Observe the warnings and safety instructions written in the mounting and operating instructions! 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Definition of signal words 

 
 

 

Hazardous situations which, if not avoided, 

will result in death or serious injury 

 Property damage message or malfunction 

  
 

 
 Additional information 

Hazardous situations which, if not avoided, 

could result in death or serious injury 

  

  
 

  Recommended action 
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Further documentation: 

Detailed descriptions of the commissioning, function and operation of the valve can be found in the documents 
listed below. The device-related documents are available on the Internet vetec.samsongroup.com > Service & 
Support > Downloads > Documentation or can be requested via sales-vetec-de@samsongroup.com:  

Series 72.3 Rotary Plug Valve 

► TY005.001    Data sheet (DIN/ANSI) 

► TY005.064/065   Data sheet for type-tested valves acc. to DVGW/GAR/EN161  

► TY005.071   Data sheet for the mounting types of the actuators / mounting positions of the 
control valves 

► TY005.069    Max. permissible differential pressures 

► EB005.022  Mounting and operating instructions rotary plug valve in combination with a  
pneumatic diaphragm actuator (e.g., Type R, MD, MN, MZ)  

► EB005.069    Markings on the device 

► EB005.045   Storage of SAMSON VETEC products 

► EB005.057, 036   Transporting the valve (depending on the valve configuration) 

► EB005.031, 032     Support or suspension of the valve in the pipeline  
(depending on the valve configuration) 

► WA 236    SAMSON brochure "Functional Safety for Control Valves, Rotary Plug Valves, 
Ball Valves and Butterfly Valves “ (www.samsongroup.com) 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
In addition to the valve documentation, observe the technical documentation for the actuator and valve accessories. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

1. Field of application 

1.1. General  

The rotary plug valve Series 72.3 in combination with an actuator, e.g., the pneumatic actuator Type MD, MN, 
MZ, R, is designed to regulate the flow rate of liquid, gaseous, solid-containing, or vaporous media. 
The valve and its actuators are designed for precisely defined conditions (such as operating pressure, medium 
used, temperature, etc.). Therefore, the operator must ensure that the control valve is only used where the oper-
ating conditions meet the design criteria. 
 
The control valve is not suitable for the following applications: 
→ Use outside the limits defined during sizing and by the technical data. 
→ Use outside the limits defined by the valve accessories connected to the valve 
 
The following activities do not comply with the intended use: 
→ Use of non-original spare parts 
→ Performing service and repair work not described 
  

mailto:sales-vetec-de@samsongroup.com
http://www.samsongroup.com/
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1.2. Use in safety-instrumented systems 

The valve can be used in safety-instrumented systems according to IEC 61508 and IEC 61511. The valve can be 
used in safety-instrumented systems up to SIL 2 (single device) and SIL 3 (redundant configuration) on observing 
the requirements of IEC 61508.  

The safety-instrumented function of the valve is to be regarded as a Type A element in accordance with IEC 
61508-2. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
The architecture and the interval between proof tests must be considered in order to achieve the safety integrity level. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
The diagnostic coverage can be increased and, as a result, the probability of failure on demand reduced by mounting a positioner with diag-
nostic capabilities on the control valve. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
  

Requirements of functional safety 

Definition of "Intended use" 
by the operator 

Einhaltung und Umsetzung 
des Sicherheitshandbuches 
SH005.001 durch den Be-
treiber (Grundlage zum Si-
cherheitshandbuch bildet 
die Risikoanalyse) 

Testing  

„LAYER OF PROTECTION “ 

by the operator 

 

Additional safety function 
required: 

YES                             NO 

Description of the "Possibili-
ties of Intervention (P1)" by 
the operator 

 

Required: 

NO                            YES 

 

PFD of the manufacturer applicable 

Checking the "Intended 
Use“  

Definition of additional 
measures by the operator 
required! 
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1.3. Versions  

The control valve (valve, actuator, peripheral devices, etc.) is selected and designed according to the intended 
use and the technical specification. Applicable regulations and standards are part of the technical specification. 
The constructive design of the valves is based on technical, chemical, physical and mechanical properties of the 
application. 
The choice of materials and peripheral equipment depends on the intended use and the design specification of 
the control valve. 
 
Changes, conversions and other modifications to the product are not authorised by SAMSON VETEC. They are 
carried out exclusively at the user's own risk and may, among other things, lead to safety risks and to the prod-
uct no longer meeting the requirements necessary for its use. 
 
Valves combined with actuators with travel stop and/or handwheel are not suitable for use in safety-instru-
mented systems. 
 

1.4. Mounting 

➔ The valve and actuator are normally delivered already assembled by SAMSON VETEC.  

➔ If the actuator is not mounted, it must be mounted in the specified position on the valve. In case of deviation 

from this mounting method, consult SAMSON VETEC. 
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2. Technical Data 

Standard designs 

 

 Series 72 valves close counterclockwise and have an opening angle of 75°. 

 

Fig. 2.1: Valve Type 72.3   Fig. 2.2: Swivel direction (rotation) of the plug 

 

Sonderkonstruktionen 

Valve with insulating section Valve with double stuffing box Valve with heating jacket 

   

Fig. 2.3: Insulating section  
Type IT1 

Fig. 2.4: Double stuffing box DSB Fig. 2.5: Heating jacket  
HM 

 

Design changes (New Generation) 

Standard design 72.3  New Generation 72.3-02 

 
 

Fig. 2.6: Valve Type 72.3 
 

Fig. 2.7 Valve Type 72.3 

 
Fig. 2.8: Valve Type 72.3-02 

→ Blow-out protection of the shaft by  
screw (101, 102) 

 → Blow-out protection of the shaft using a packing 
bushing (610, 611, 612) 

→ internal parts (303, 305, 306, 600, 601, 623)  → internal parts (303, 326) 

----------------------------------------------------------------------------------------------------------------------------- ----------------------- 

 
The images shown in these instructions are for illustration purposes only.  

----------------------------------------------------------------------------------------------------------------------------- ----------------------- 
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Table 1: DIN-Version 

Design parameters 

Size DN 25 · 40 · 50 · 80 · 100 · 150 · 200 · 250 · 300 · 400 · 500 · 600 

Pressure rating PN 10 · 16 · 25 · 40 

Max. operating pressure According to pressure-temperature diagram 

Max. permissible differential pressures According to TY005.069 

Face-to-face dimensions EN 558 Series 1, 15   

Type of end connection Flange According to DIN EN 1092-1 

Seat/plug seal Metal seal · Soft seal 

Seat factors F1 (100%) · F0,6 (60%) · F0,4 (40%) · F0,25 (25%) 

Characteristic Equal percentage or linear using a positioner · inherent 

Rangeability Up to 200:1 

Opening (rotation) angle 75° 

Plug movement (direction of rotation) closes counterclockwise  

Conformity 
 

Flow direction 

  

Flow to open (FTO) Flow to close (FTC) 

Temperature range in °C 1) 

Body 
without insulating section -40… +350 

with insulating section (IT1) -100…-40 / 350… 500 

Leakage rate according to DIN EN 60534‑4 

Seat 
Metal seal IV 

Soft seal VI 

1) The valve design may vary depending on the sealing elements installed (e.g., packing, O-rings) and operating parameters. The specified temperature values 

are only to be understood as guide values. The design of the valve is checked in each individual case. 

 

Table 2: DIN  Standard materials 

Item Materials and temperature ranges 

Body Cast steel 1.0619  
-10… +400 °C 

Stainless cast steel 1.4408  
-100… +500 °C  

Plug R30006 (Stellite® 6) 
-10… +400 °C 

1.4408 (stellited) 
-100… +500 °C 

 

Shaft 1.4542 (17-4PH®) 
-29… +315 °C  

1.4404 
-100… +400 °C  

1.4980 
-100… +500 °C 

Trunnion bearing 1.4404 (stellited) 1.4408 (stellited) 

Seat 1.4404 (stellited)  1.4408 (stellited) 

Retaining ring 1.4404  1.4408 

Packing bushing 
(Version 72.3-02) 

1.4404  

Packing PTFE/Graphite 
-29… +280 °C 

Graphite 
-100… +500 °C 

Gasket VA/Graphite 

O-ring FPM 80  

Other materials on request 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Technical data for further versions (e.g., DVGW, GAR, EN 161) can be found in the corresponding data sheets, see section "Further docu-
mentation". 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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Tabelle 3: ANSI-Version 

Design parameters 

Size NPS 1 · 1½ · 2 · 3 · 4 · 6 · 8 · 10 · 12 · 16 · 20 · 24 

Pressure rating CL 150 · 300 

Max. operating pressure According to pressure-temperature diagram 

Max. permissible differential pressures According to TY005.069 

Face-to-face dimensions EN 558, Series 37, 38 EN 558 Series 15 

Type of end connection Flange According to ANSI/ASME B16.5 

Seat/plug seal Metal seal · Soft seal 

Seat factors F1 (100%) · F0,6 (60%) · F0,4 (40%) · F0,25 (25%) 

Characteristic Equal percentage or linear using a positioner · inherent 

Rangeability Up to 200:1 

Opening (rotation) angle 75° 

Plug movement (direction of rotation) closes counterclockwise  

Conformity 
 

Flow direction 

  

Flow to open (FTO) Flow to close (FTC) 

T Temperature range in °C 2) 

Body 
without insulating section -40… +350 (-40… +662 °F) 

with insulating section (IT1) -100…-40 / 350… 500 (-148…-40 / 662… 932 °F) 

Leakage rate according to ANSI/FCI 70-2 (DIN EN 60354-4) 

Seat Metal seal IV 

 Soft seal VI 

2) The valve design may vary depending on the sealing elements installed (e.g., packing, O-rings) and operating parameters. The specified temperature values 

are only to be understood as guide values. The design of the valve is checked in each individual case. 

 

Table 4: ANSI  Standard materials 

Teil Werkstoffe und Temperaturbereiche 

Body Cast steel A216 WCC  
-10… +400 °C 

Stainless cast steel A351 CF8M 
-100… +500 °C 

Plug R30006 (Stellite® 6) 
-10… +400 °C 

A351 CF8M (stellited) 
-100… +500 °C 

Shaft AISI 630 
-29… +315 °C 

316L 
-100… +400 °C 

A638 (660) 
-100… +500 °C 

Trunnion bearing 316L (stellited) A351 CF8M (stellited) 

Seat 316L (stellited)  A351 CF8M (stellited) 

Retaining ring 316L  A351 CF8M 

Packing bushing 
(Version 72.3-02) 

1.4404  

Packing PTFE/Graphite 
-29… +280 °C 

Graphite 
-100… +500 °C 

Gasket VA/Graphite 

O-ring FPM 80 

Other materials on request 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Technical data for further versions (e.g., DVGW, GAR, EN 161) can be found in the corresponding data sheets, see section "Further docu-
mentation". 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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3. Safety-related functions 

3.1. Safety-related fail-safe action 

The valve, in combination with a pneumatic actuator, controls the process medium flowing through it. When the 
signal pressure acting on the actuator is changed, the springs in the actuator move the actuator stem to close or 
open the valve. The fail-safe action is triggered when no signal pressure is applied to the actuator. 
 
Fail-safe action 

The signal pressure is normally applied to the actuator. The actuator is vented upon demand as part of the 
safety-instrumented function. As soon as the actuator is vented (signal pressure = atmospheric pressure), the 
spring forces cause the actuator stem to move to the failsafe position. The valve is completely open or com-
pletely closed. 
Depending on the actuator's direction of action (see the associated actuator documentation), the valve has one 
of the following fail-safe positions: 
- Fail-safe action „Spring force closes FC“: In the event of emergency, the springs move the actuator stem and 

close the valve. The valve opens when the signal pressure increases against the force of the springs. 

- Fail-safe action „Spring force opens FO“: In the event of emergency, the springs move the actuator stem and 
open the valve. The valve closes when the signal pressure increases against the force of the springs. 

 

Example: Fail-safe positions illustrated with a control valve with pneumatic actuator Type R * 

Monting position of the actuator: A  

  

Fig. 3.1: Mounting position A  Spring force closes Fig. 3.2: Mounting position A  Spring force opens 

* The images shown in these instructions are for illustration purposes only. 

 

3.2. Protection against unauthorized changes to the configuration 

The valve's fail-safe position depends on the mounted actuator's direction of action. The actuator's direction of 
action can be reversed. However, this is not possible while the process is running. 
  

If the auxiliary power 
(signal pressure) fails, 
the spring relaxes 

If the auxiliary power 
(signal pressure) fails, 
the spring relaxes 

Spring force 

Spring force 

Plug in closed position 
Plug in open position 
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4. Installation and start-up 

The valve is delivered ready to install and can be installed into the pipeline without the need for any additional 
installation work. Refer to the valve documentation on how to install and start-up the valve. 

 

➔ Install the valve in a horizontal pipeline with the actuator facing upwards: Type R-actuator with horizontal pis-
ton rod (parallel to the pipeline) and Type M-actuators with vertical piston rod (perpendicular to the pipeline). 
If another mounting position is used that is less favourable, the plant operator must ensure that the functional 
safety is not impaired as a result. See data sheet ►TY005.071.  

➔ Tilting or tipping over of the valve must be prevented.  

 

 

 
Fig. 4.1: Installation positions in horizontal pipeline / Valve with  

Type R Actuator 
Fig. 4.2: Installation positions in horizontal pipeline / Valve with  

Type MD, MZ Actuator 

 

  

B – (FC) B - (FO) 

  

  

D - (FC) D - (FO) 

Fig. 4.3: Permissible installation positions in horizontal pipeline / Valve with  Type MN Actuator, attachment types (B and D) 

  
  

Seat ring Seat ring 

 

Seat ring 

 

Seat ring 
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A, (FC) A, (FO) 

  

C, (FC) C, (FO) 

Fig. 4.4: Permissible installation positions in vertical piping / Valve with  Type MN Actuator, attachment types (A and C) 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
SAMSON VETEC recommend checking the installation and start-up using a checklist. Examples of such checklists are included in VDI 
2180-5 and the SAMSON brochure WA 236 (Functional safety of globe valves, rotary plug valves, ball valves and butterfly valves). 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

Examples of checklists  SAMSON brochure WA 236 

   
Fig. 4.5: Checklists   SAMSON brochure WA 236   
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5. Required conditions 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Risk of malfunction due to incorrect selection or wrong installation and operating conditions! 
➔ Only use valves in safety-instrumented systems if the necessary conditions in the plant are fulfilled. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

SAMSON VETEC recommend checking the installation and start-up using a checklist. Examples of such checklists are included in  
VDI 2180-5 and the SAMSON brochure WA 236 (Functional safety of globe valves, rotary plug valves, ball valves and butterfly valves). 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

5.1. Selection 

➔ The suitability of the entire control valve assembly (valve, actuator, valve accessories) for the intended use 
(pressure, temperature) has been checked. 

➔ The valve materials are suitable for the process medium. 

➔ The actuator is correctly sized based on the required transit time and thrust. 

 

5.2. Mechanical and pneumatic installation 

➔ The valve is installed properly into the pipeline as described in the mounting and operating instructions and 
the actuator is mounted on it. Valve accessories are mounted correctly.  

➔ The prescribed direction of flow is observed. The arrow on the valve indicates the direction of flow.  

➔ The control valve is configured with the correct fail-safe position (FC or FO). 

➔ Specified inlet and outlet lengths are complied with (see installation and operating instructions of the control 
valve).  

➔ Tightening torques (e.g., for flange connections) are observed. 

➔ If necessary, install supports (valve/actuator) free of vibration and stress. Observe specified support points. 

➔ A strainer must be installed when the process medium contains solids, which could block the valve. 

➔ Auxiliary power and signals are as specified.   

 

5.3. Operation 

➔ The valve is only used in operating conditions that meet the specifications used for sizing at the ordering 
stage. 

➔ The plug/shaft is not blocked 

➔ The medium flow through the valve is not blocked. 

 

5.4. Maintenance 

➔ Maintenance is only performed by fully trained, qualified operating personnel. 

➔ Only original SAMSON VETEC parts are used as spare parts. 

➔ Service work is performed as described in the ‘Servicing’ section of the associated valve documentation. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Contact SAMSON's After-sales Service concerning any work not described in the 'Servicing' section in the associated valve documentation: 
sales-vetec-de@samsongroup.com, Tel. +49 6232 6412 0 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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6. Proof testing (periodic testing) 

Regular proof testing to verify functional safety is necessary. 
The proof test interval and the extent of testing lie within the operator's responsibility. The operator 
must draw up a test plan, in which the proof tests and the interval between them are specified. We rec-
ommend summarizing the requirements of the proof test in a checklist. 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Risk of dangerous failure due to malfunction in the event of emergency (valve does not move to the fail-safe position)! 
➔ Only use devices in safety-instrumented systems that have passed the proof test according to the test plan drawn up by the operator! 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Risk of dangerous failure due to malfunction of the control valve in the event of prolonged non-operation! 
➔ Check the function and fail-safe action of the valve at regular intervals. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
To test the safety-instrumented function properly, the following requirements must be met: 
− Valve and actuator are assembled together properly. 
− The control valve is installed properly into the plant. 
 
Regularly check the safety-instrumented function of the entire SIS loop. The test interval determines the proba-
bility of failure (PFD) and the suitability for a specific safety-related application. 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

SAMSON VETEC recommend checking the installation and start-up using a checklist. Examples of such checklists are included in VDI 
2180-5 and the SAMSON brochure WA 236 (Functional safety of globe valves, rotary plug valves, ball valves and butterfly valves). 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

 

6.1. Visual inspection to avoid systematic failure 

To avoid systematic failure, inspect the valve regularly. The frequency and the scope of the inspection lie within 
the operator's responsibility. Take application-specific influences into account, such as: 

− Blockage of plug/shaft 

− Corrosion (destruction primarily of metals due to chemical and physical processes) 

− Material fatigue 

− Wear induced by the process medium 

− Abrasion (material removed by solids contained in the process medium) 

− Medium deposits 

− Aging (damage caused to organic materials, e.g., plastics or elastomers, by exposure to light and heat) 

− Chemical attack (organic materials, e.g., plastics or elastomer, which swell, leach out or decompose due to 
exposure to chemicals) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Risk of malfunction due to the use of unauthorized parts! 
➔ Only use SAMSON VETEC original parts to replace worn parts. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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6.2. Function testing 

Regularly check the safety-instrumented function according to the test plan drawn up by the operator. 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
Risk of dangerous failure due to malfunction of the control valve in the event of prolonged non-operation! 
➔ Check the function and fail-safe action of the valve at regular intervals. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
We recommend the use of SAMSON positioner with integrated diagnostic firmware for valves used for on/off ser-vice. The partial stroke test 
included in this software helps prevent a shut-off valve normally in its end position from seizing up or getting jammed. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Safety-related fail-safe action 

1. Supply the actuator with the signal pressure to allow the valve to move to the end position (completely open 
or closed).  

2. Disconnect the signal pressure. This must cause the valve to move to its fail-safe position.  

3. Check whether the valve reaches the end position within the required time. 

4. Check whether the maximum permissible leakage is observed. 

 
Safety-instrumented function of valve accessories 

Check the safety-instrumented function of valve accessories. Refer to the associated safety manuals. 
 

7. Repairs 

Only perform the work on the valve described in the valve documentation. 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Safety-instrumented function will be impaired if repair work is performed incorrectly! 
➔ Only allow qualified personnel trained by SAMSON VETEC to perform service and repair work. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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8. Manufacturer declaration acc. to IEC 61508 / IEC 61511  
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SAMSON VETEC Ventiltechnik GmbH 

Siemensstrasse 12 · 67346 Speyer · Germany 

Phone.: +49 6232 6412-0 · Fax: +49 6232 42479  

E-mail: sales-vetec-de@samsongroup.com · Internet:  vetec.samsongroup.com 


