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Type 3756 Booster Valve



 Definition of signal words 

Hazardous situations which, if not avoided, 
will result in death or serious injury

Hazardous situations which, if not avoided, 
could result in death or serious injury

Property damage message or malfunction

Additional information

Recommended action

DANGER!

WARNING!

NOTICE!

Note

Tip
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Purpose of this manual
The Safety Manual SH 3756 contains information relevant for the use of the Type 3756 
Booster Valve in safety-instrumented systems according to IEC 61508 and IEC 61511. The 
safety manual is intended for planners, constructors and operators of safety-instrumented 
systems.

Risk of malfunction due to incorrect mounting, connection or start-up of the booster valve.
Refer to the Mounting and Operating Instructions EB 3756 on how to mount the device, 
perform the pneumatic connections as well as start up the device.

 Î Observe the warnings and safety instructions written in the Mounting and Operating 
Instructions EB 3756.

Further documentation
The documents listed below contain descriptions of the start-up, functioning and operation of 
the booster valve. You can download these documents from the SAMSON website.
u T 3756: Data sheet
u EB 3756: Mounting and operating instructions

In addition to the booster valve documentation, observe the documentation for the pneumatic 
actuator, valve and other valve accessories.

NOTICE!

Note

https://www.samsongroup.com/document/t37560en.pdf
https://www.samsongroup.com/document/e37560en.pdf
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Scope

1 Scope

1.1 General
The Type 3756 Booster Valve is used to control single- and double-acting pneumatic actua-
tors and to boost pneumatic binary signals. The versions which are suitable for the use in 
safety-instrumented systems consist of a body with a diaphragm element actuated on one 
side with return spring.

1.2 Use in safety-instrumented systems
Observing the requirements of IEC 61508, the systematic capability of the pilot valve for re-
leasing or locking the compressed air supply as a component in safety-instrumented systems 
is given.
Use of the booster valve is possible on observing the requirements of IEC 61511 and the re-
quired hardware fault tolerance in safety-instrumented systems up to SIL 2 (single device/
HFT = 0).
The booster valve is regarded as a type A device according to IEC 61508-2 in view of its 
safety functions.

1.3 Versions and ordering data
Not all versions of the Type 3756 Booster Valve are suitable for use in safety-instrumented 
systems. The article code can be used to help identify booster valves that are suitable (see 
nameplate): "1" must appear as the fourth last digit in this case.

SAMSON 3756
Booster Valve

Made in Germany

Model 3756 -
Var.-ID                     Serial no.

2 3
4 5

1

1 Article code
2 Device index
3 Safety approval
4 Configuration ID
5 Serial number
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Scope

Booster valve Type 3756- x x x x x x x x x x x
Actuation
Pneumatic SIL 0
Over CNOMO interface SIL 1
With Type 3963 Solenoid Valve (as spare part) SIL 2
With Type 3967 Solenoid Valve SIL 3
Over NAMUR interface ¼ acc. to VDI/VDE 3845 SIL 4
Over NAMUR interface ¼ acc. to VDI/VDE 3847 SIL 5
Switching function
3/2-way function with spring-return mechanism SIL 0
5/2-way function with spring-return mechanism 1
5/2-way function with two detent positions 2
5/3-way function with spring-centered mid-position 
(ports 2 and 4 closed) 3

5/3-way function with spring-centered mid-position 
(ports 2 and 4 supplied with air) 4

5/3-way function with spring-centered mid-position 
(ports 2 and 4 vented) 5

6/2-way function with spring-return mechanism 6
3/2-way function with spring-return mechanism (open 
in neutral position) SIL 7

Redundancy connection (article definition in 
combination with "Special version" property) 9

Attachment
NAMUR interface according to VDI/VDE 3845 SIL 0
Threaded connection SIL 1
KVS

 1)

1.4 0
4.3 SIL 1
2.9 2
2.0 SIL 3
1.9 SIL 5
Connection
G ¼ SIL 0
¼ NPT SIL 1
G ½ SIL 2
½ NPT SIL 3
G 1 6
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Mounting

Ambient temperature 2)

–20 to +80 °C SIL 0
–45 to +80 °C SIL 1
–40 to +80 °C 2
Material
Aluminum SIL 0
Stainless steel SIL 1
Safety approval
Without 0
SIL 3) SIL 1
TÜV 4) 2
Special version
Without 0 0 0
Emergency venting; series connection (1oo2 
redundancy) SIL 5 9 0 0 1 0

Emergency air supply; parallel connection (2oo2 
redundancy) SIL 5 9 0 0 1 1

1) The air flow rate when p1 = 2.4 bar and p2 = 1.0 bar is calculated using the following formula: 
Q = KVS x 36.22 in m³/h.

2) The maximum permissible ambient temperature depends on the permissible ambient temperature of 
the components, type of protection and temperature class.

3) SIL according to IEC 61508
4) Emergency release or locking of compressed air supply

2 Mounting
The booster valve is mounted between the actuator and the device actuating it. It is suitable 
for the following types of attachment:
 − Attachment according to NAMUR interface according to VDI/VDE 3845
 − Attachment using threaded connection
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Technical	data:	Type 3756	Booster	Valve	with	SIL	approval

3 Technical	data:	Type 3756	Booster	Valve	with	SIL	approval
Booster	valve	with	threaded	connection,	KVS 4.3, actuated on one side
Switching function 3/2-way function (closed in neutral position)
KVS 1) 
(direction of flow)

1.9 (4»3), 1.5 (3»4), 
4.3 (3»5), 4.7 (5»3)

Safety approval SIL 2), TÜV 3)

Design Poppet valve with diaphragm actuator, soft seated, with return spring
Material Body Aluminum, powder coated, gray beige RAL 1019 or stainless steel 1.4404

Diaphragms Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Seals Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Screws Stainless steel 1.4571
Springs Stainless steel 1.4310

Operating medium Instrument air (free from corrosive substances) or nitrogen, air containing oil or non-
corrosive gases

Compressed air quality 
acc. to ISO 8573-1

Max. particle size and density: Class 4 · Oil content: Class 3 · Pressure dew point: 
Class 3 or at least 10 K below the lowest ambient temperature to be expected

Actuation, 
control pressure, 
switching points

Pneumatic connection 
G ¼ or ¼ NPT

1.4 to 3 bar ≤0.2 bar (switchover to neutral position), 
≥1.4 bar (switchover to operating position)

CNOMO interface 1.4 to 10 bar 4)

Type 3963 Solenoid 
Valve

1.4 to 6 bar

Max. operating pressure 10.0 bar
Ambient temperature 5) –20 to +80 °C 

–45 to +80 °C
Connection G ¼ or ¼ NPT
Approx. weight 0.58 kg

1) The air flow rate when p1 = 2.4 bar and p2 = 1.0 bar is calculated using the following formula: 
Q = KVS x 36.22 in m³/h.

2) SIL according to IEC 61508
3) Emergency release or locking of compressed air supply
4) The permissible control pressure with the CNOMO interface depends on the pilot valve used.
5) The maximum permissible ambient temperature depends on the permissible ambient temperature of the compo-

nents, type of protection and temperature class.
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Technical	data:	Type 3756	Booster	Valve	with	SIL	approval

Booster	valve	with	NAMUR	interface,	KVS 2.0 or 4.3, actuated on one side
Switching function 3/2-way function
KVS 1) 
(direction of flow)

1.1 (4»3) 
2.0 (3»5)

1.9 (4»3) 
4.3 (3»5)

Safety approval SIL 2), TÜV 3)

Design Poppet valve with diaphragm actuator, soft seated, with return spring
Material Body Aluminum, powder coated, gray beige RAL 1019 or stainless steel 1.4404

Diaphragms Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Seals Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Screws Stainless steel 1.4571
Springs Stainless steel 1.4310

Operating medium Instrument air (free from corrosive substances) or nitrogen, air containing oil or non-cor-
rosive gases

Compressed air quality 
acc. to ISO 8573-1

Max. particle size and density: Class 4 · Oil content: Class 3 · Pressure dew point: 
Class 3 or at least 10 K below the lowest ambient temperature to be expected

Actuation, 
control pressure, 
switching points

Pneumatic connection 
G ¼ or ¼ NPT

1.4 to 3 bar ≤0.2 bar (switchover to neutral position), 
≥1.4 bar (switchover to operating position)

CNOMO interface 1.4 to 10 bar 4)

Type 3963 Solenoid 
Valve

1.4 to 6 bar

Type 3967/3969 
Solenoid Valve

1.4 to 10 bar

Max. operating pressure 10.0 bar
Ambient temperature 5) –20 to +80 °C 

–45 to +80 °C
Connec-
tion

Supply G ¼ or ¼ NPT and 
NAMUR interface ¼ 6) with G 3/8 (3/8 NPT)

G ½ or ½ NPT and 
NAMUR interface ½ 6)

Exhaust G ½ or ½ NPT and 
NAMUR interface ¼ 6) with G 3/8 (3/8 NPT)

G ½ or ½ NPT and 
NAMUR interface ½ 6)

Approx. weight 1.38 kg 1.5 kg

1) The air flow rate when p1 = 2.4 bar and p2 = 1.0 bar is calculated using the following formula: 
Q = KVS x 36.22 in m³/h.

2) SIL according to IEC 61508
3) Emergency release or locking of compressed air supply
4) The permissible control pressure with the CNOMO interface depends on the pilot valve used.
5) The maximum permissible ambient temperature depends on the permissible ambient temperature of the compo-

nents, type of protection and temperature class.
6) NAMUR interface according to VDI/VDE 3845
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Technical	data:	Type 3756	Booster	Valve	with	SIL	approval

Booster	valve	with	NAMUR	interface,	KVS 1.9,	actuated	on	both	sides	(redundancy)
Switching function 3/2-way function 

(series connection · emergency venting)
3/2-way function 
(parallel connection · emergency supply)

KVS
 1) 1.9

Safety approval SIL 2)

Design Poppet valve with diaphragm actuator, soft seated, with return spring
Material Body Aluminum, powder coated, gray beige RAL 1019 or stainless steel 1.4404

Diaphragms Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Seals Chloroprene rubber (–20 to +80 °C) or silicone rubber (–45 to +80 °C)
Screws Stainless steel 1.4571
Springs Stainless steel 1.4310

Operating medium Instrument air (free from corrosive substances) or nitrogen, air containing oil or non-cor-
rosive gases

Compressed air quality 
acc. to ISO 8573-1

Max. particle size and density: Class 4 · Oil content: Class 3 · Pressure dew point: 
Class 3 or at least 10 K below the lowest ambient temperature to be expected

Actuation, 
control pressure, 
switching points

Type 3963 Solenoid 
Valve

1.4 to 6 bar

Type 3967/3969 
Solenoid Valve

1.4 to 10 bar

Max. operating pressure 10.0 bar
Ambient temperature 3) –20 to +80 °C 

–45 to +80 °C
Connection G ½ or ½ NPT and NAMUR interface ½ 4)

Approx. weight 2.2 kg

1) The air flow rate when p1 = 2.4 bar and p2 = 1.0 bar is calculated using the following formula: 
Q = KVS x 36.22 in m³/h.

2) SIL according to IEC 61508
3) The maximum permissible ambient temperature depends on the permissible ambient temperature of the compo-

nents, type of protection and temperature class.
4) NAMUR interface according to VDI/VDE 3845
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Safety-related functions

4 Safety-related functions
The booster valve is actuated by a pneumatic signal. The valve is actuated either over a 
hook-up to a pneumatic connection (G ¼ or ¼ NPT), a CNOMO interface, by a SAMSON 
Type 3963 Solenoid Valve (3963 interface) or by SAMSON Types 3967 and 3969 Solenoid 
Valves (Type 3967/3969 interface). During pneumatic actuation, pressure is applied to the 
switching diaphragm of the booster valve, the booster valve switches to the operating posi-
tion. If no pneumatic signal is applied at the signal input, fail-safe action is triggered and the 
booster valve is switched to the neutral position by a return spring.

4.1 Fail-safe action
Fail-safe action is triggered by the pneumatic control signal and upon supply air failure. 
When the pneumatic control signal decreases, the pressure at the switching diaphragm of the 
booster is reduced and the booster valve switches to the neutral position. This causes the 
pneumatic actuator to be vented and the valve to move to its fail-safe position. The fail-safe 
position depends on how the springs are arranged in the pneumatic actuator (air-to-close or 
air-to-open).

4.2 Protection	against	unauthorized	changes	to	the	configuration
A change to the configuration cannot affect the safety function nor cause it to be deactivated.

5 Mounting, connection and start-up
Refer to Mounting and Operating Instructions u EB 3756 on how to mount, perform the 
pneumatic connection as well as start up the booster valve.
Only use the specified original mounting parts and accessories.

https://www.samsongroup.com/document/e37560en.pdf


12  SH 3756 EN

Required conditions

6 Required conditions

Risk of malfunction due to incorrect selection or wrong installation and operating condi-
tions.

 Î Only use control valves in safety-instrumented systems if the necessary conditions in the 
plant are fulfilled. This also applies to the mounted booster valve.

6.1 Selection
 Î The required transit times of the control valve are observed.
The transit times to be implemented are determined by the process engineering require-
ments.

 Î The booster valve is suitable for the prevailing ambient temperature.

Versions Temperature range

Type 3756-xxxxx0x1xxx –20 to +80 °C

Type 3756-xxxxx1x1xxx –45 to +80 °C

The	maximum	permissible	ambient	temperature	depends	on	the	permissible	ambient	tempera-
ture of the components, type of protection and temperature class.

 Î The temperature limits are observed.

6.2 Mechanical and pneumatic installation
 Î The booster valve is mounted properly as described in the mounting and operating in-
structions and connected to the air supply.

 Î The maximum supply pressure does not exceed 10 bar.
 Î The pneumatic air supply meets the instrument air specifications.

Particle size and quantity Oil content Pressure dew point
Class 4 Class 3 Class 3
≤ 5 µm and 1000/m³ ≤ 1 mg/m³ at least 10 K below the lowest ambient 

temperature to be expected

We recommend installing a supply pressure regulator/filter upstream of the device. For 
example, Type 3999-009x Service Unit or Type 3999-0096 Filter Regulator can be used.

WARNING!

Tip
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Proof testing (periodic)

 Î The minimum inside diameter of the supply air line is observed.

Supply air port
Port 1 (KVS 1.9)
Port 4 (KVS 2.0 and 4.3)

Pipe (outside diameter x wall thickness) 12x1

Hose (inside diameter × wall thickness)  9 x 3

For pilot-actuated booster valves, these specifications apply to a connecting line shorter than 2 m. 
Use a larger nominal size for lines longer than 2 m.

Select the cross section and length of the line to ensure that the supply pressure (see sec-
tion 3) at the device on supplying air does not fall below the minimum limit.

 Î The booster valve is mounted as prescribed.

7 Proof testing (periodic)
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	recommend	summarizing	the	requirements	of	the	proof	test	in	a	check-
list.

Risk of dangerous failure due to malfunction in the event of emergency (actuator is not 
vented or the valve does not move to the fail-safe position).

 Î Only use devices in safety-instrumented systems that have passed the proof test according 
to the test plan drawn up by the operator.

Regularly check the safety-instrumented function of the entire SIS loop. The test intervals are 
determined, for example on calculating each single SIS loop in a plant (PFDavg).

WARNING!
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Proof testing (periodic)

7.1 Visual inspection to avoid systematic failure
To avoid systematic failure, inspect the booster valve regularly. The frequency and the scope 
of the inspection lie within the operator's responsibility. Take application-specific influences 
into account, such as:
 − Dirt blocking the pneumatic connections
 − Corrosion (destruction primarily of metals due to chemical and physical processes)
 − Material fatigue
 − 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.
 Î Only use original parts to replace worn parts.

7.2 Function testing
Regularly check the safety function according to the test plan drawn up by the operator.
Refer to the SIL proof test when large deviations occur or any other irregularities. The neces-
sary documentation for this is provided by SAMSON.
The SIL proof test can be performed by SAMSON on request.

Record any booster valve faults and e-mail (aftersalesservice@samsongroup.com) them to 
SAMSON.

 Î Apply the permissible operating pressure (see section 3) to port 1 (KVS 1.9) or port 4 
(KVS  2.0 and 4.3) of the booster valve.

 Î When an upstream positioner is used, adjust it in such a way that the maximum output 
pressure is available at the positioner output.

 Î Apply the nominal voltage UN specified on the nameplate to the solenoid valve.
 Î Check whether the valve moves to its end position on demand.

NOTICE!

Note
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Maintenance and repair

 Î De-energize the solenoid valve.
 Î Check whether the actuator is fully vented within the demanded time (fail-safe position).

Proof test
A full stroke test must be performed as the proof test. The following value can be used for 
Proof Test Coverage to calculate PFDavg: 

PTC (Proof Test Coverage) = 95 % for a proof test

8 Maintenance and repair
Only perform the work on the booster valve described in u EB 3756.

Safety function impaired due to incorrect repair.
 Î Only allow trained staff to perform service and repair work.

For devices operated in the low demand mode, a useful lifetime of 11 years (plus 1.5 years 
storage time) is confirmed by TÜV Rheinland® from the date of manufacture while taking into 
account the specific conditions of use specified in the Safety Manual and the Mounting and 
Operating Instructions.
The results of the proof test must be assessed and the maintenance scheduled based on it. In 
particular, after changes (e.g. signs of aging in elastomers, changed switching times or leak-
age etc.), it is essential that the manufacturer performs maintenance or repair work on the 
device.

MTC (Maintenance Coverage) > 99 %

9 Safety-related	data	and	certificates
The safety-related data are listed in the following certificate. 

NOTICE!

https://www.samsongroup.com/document/e37560en.pdf
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