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PLEASE NOTE - Throughout this manual this cautionary symbol is used to 
describe a potential damage or injury that might occur if the safety 
considerations are overlooked. This symbol denotes CAUTION, 
WARNING or DANGER.







To preclude damages during loading and unloading, move the valve with suitable lifting gears.  
Handwheels and other driving elements are unsuitable as impact points. The transport shall
preferable take place by cable or transport pallet.

Model Model

 A                                        1  9    E                               

 C 21

 E 70  
 F - G 80  

 H 90  
 J - K 110  

L 150  
 M 170
 N 200  
 P 250  
 Q 270
 R 300  
 S 300
 T 380
 U 410
 V 460
 W 530
 X 1260
 Y 1600
 Z 1870

At delivery provide the outsides of all ferritic parts of the safety valve except the welding 

edges with a coat of paint.

The insides of the body are protected by a watery corrosion preservative that has a long-

term effect because of the film formative active agents.

All connection inlets are closed by corresponding caps.

In this state the safety valve can be stored in closed, dust-free and dry rooms lying on a 

pallet without difficulties. Time of storage about six months. A storage of more than six 

months asks  for disassembly and visual check of the inner parts of the safety valve. A 

weather-protected outside storage is not allowed.

155HA

175JA

200KA
245LA
310MA-NA

440PA
555QA

665RA
665 TA

For spare parts out of elastic material (O-rings, scraper rings, rod and piston gaskets)

additionally apply:

Temperature:  The temperature of the storage shall be between 0 °C and 25 °C since

otherwise a hardening of the material and so a shortening of durability will follow. 

Shield heating elements and lines in heated storeroom so that no direct heat irradiation 

arises. The distance between the heat source and the stocks has to be 1 m at least.

Moisture: To prevent the formation of condensate, avoid moist storerooms. A 

relative humidity  of below 65 % is at best.

Max. weight [kg] without
accessories about

Max. weight [Ibs] without
accessories about

42

2.12 Storage Rules



Lighting: The products of elastic materials are to protect from direct sun light and from 

strong  artificial light with a high ultraviolet part. Therefore supply the windows of the 

storerooms with a red or orange (in no case blue) paint.

Ozone: Protect products of elastic materials from ozone (formation of cracks and

embrittlement). The storeroom may not contain ozone generating systems (fluorescing

sources of light, mercury vapour lamps, electric motors, etc.).

Oxygen: Protect products out of elastic materials from draught by storage in airtight 

tanks.  Oxygen causes cracking and embrittlement.

If these requirements are guaranteed for products out of elastic materials, the storage 

time is  about 5 years.

For spare parts out of steel:

Store the parts in closed, dust-free and dry rooms so that damages do not occur.

Especially the following protection measures apply:

Disc (3) wax coat of the gasket, net coat

Guide bush (2) protection by net coat



Spring-loaded full lift safety relief valves are direct acting safety valves for protection of

pressure tanks against inadmissible excess-pressure.

A cylindrical compression spring creates the closing force on the valve disc against the

opening pressure of the medium below the valve disc. At normal operating conditions  

the valve seat is held tight.

By changing the spring compression it is possible to change the set pressure. In case of

exceeding set pressure, the pressure of the medium prevails and the safety valve opens.

With full lift characteristic the safety valve opens rapidly at full lift and discharges the 

total mass  flow necessary to prevent a further pressure increase.

With normal characteristic the safety valve reaches the lift necessary for the mass flow 

to be  discharged after response within a pressure increase of maximum 10 %.

After a defined pressure decrease, the safety valve closes again.

By means of the lifting lever at the cap the safety valve can be opened by hand with a 

set pressure of 85 % at least.

The safety valves are type tested and comply with the requirements of the standards 

and regulations.
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5.1 Adjustment of the Set Pressure

Attention! A change of the lead sealed spring adjustment must only take place 

in the presence of the independent TÜV inspector.

The adjustment of the set pressure takes place on the test stand. If the set pressure is

adjusted in the plant, the pneumatic measuring device A 143 should be applied as by  

means of  this device the set pressure can be adjusted without increasing the 

Attention! Adjusting only with lowered pressure. At operating pressure working 

on the tightening screw (11) may lead to unintended response of the safety 

valve. When discharging, some leaking medium may escape at the spindle guide 

of the tightening screw (11). Danger of scalding by hot steam!

Remove lead seal. Unscrew cap (13). Loosen lock nut (28). For working at the tightening

screw (11) secure spindle (7) e. g. with a pin against rotation as otherwise the valve 

seat may be damaged.

Tighten tightening screw (11) (turn right): set pressure higher

loosen tightening screw (11) (turn left): set pressure lower

After the adjustment secure tightening screw (11) with lock nut (28). Mount cap (13) 

and lead seal.

Standard values for the change of the set pressure in % for a quarter turn of the 

tightening screw (11):

orifice letter 

EAIV

AI-III, B, C

EAI-III, FA

D-H

GA-KA

J-M

LA-NA

N-R

PA-RA

S-W

TA

X-Z

changes in %

Precision of the set pressure adjustment: ± 3 %

 Functional Differences

VSR (Steam-STD Ver., 

Gas-124 Ver.)

VSR 1 (Liquid Service

-123 Ver.)

opening pressure difference

closing pressure difference

+10% +10%

-10% -20%

 10 7 4  3 1,5  1 0,5

AIV

operating pressure.

SKB



DRAIN
ARRANGEMENT

1m

Long
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5.4 Insulating

In case of hot medium insulate inlet line and valve body. In case of gases and vapours insulate

inlet line and valve body very carefully to avoid condensation.

Attention! Condensate at the inlet of the safety valve changes the functional

behaviour and may lead to an inadmissible pressure increase; danger of explosion!

The spring bonnet and a possibly mounted cooling spacer shall not be insulated as with heated

spring the set pressure decreases.

5.5 Pressure Test

The response of the safety valve must be prevented.

Either flange off the safety valve and close the supply line with a blind flange or block the valve.

In case of welded-in safety valve a pressure test insert can be used.

Attention! In case of a blocked safety valve the test pressure can amount up to 1.5×

of the set pressure without consultation with Sempell. 

5.6 Operational Test

Function and reliability of the safety valves are proved by the type test. Therefore operational

tests are generally not carried out in the plant. This is only usual for steam boiler safety valves.

5.7 Discharge Test

 Apply ear plugs.

 Slowly increase operating pressure in the plant until the safety valve has fully opened.

 Lower operating pressure until the safety valve closes.

In case of several discharge tests with hot steam allow intermediate cooling down of the safety

valve as caused by heating of the spring a slight decrease of the set pressure is possible.

Attention! When discharging, some leaking medium may escape at the open bonnet

(8) in case of safety valves type VSR 1. Danger of scalding by hot steam!









 Danger and Warning Indications

Take work order and wait until the installation is switched free.

Check if the valve is pressureless and cooled down.

Residual medium may escape when opening and disassembling the valve; also at

pressureless plant further evaporations are possible.

Before disassembly switch off electrical supply, loosen  plug or disconnect cable.

Loosen nuts (9.1) only when the spring (10) is released as the studs (9) cannot

absorb the initial stress in the spring (10).

2.





7.5 Methods to Produce Superfinished Sealing Surfaces

Attention! Lapping is a precision operation and must be carried out by trained

personnel. Various operating areas ask for various operating methods. 

7.5.1 Lapping Area Production

7.5.2 Disc

Parts with flat seats are normally machine lapped.

Procedure:

Allow boron carbide lapping emulsion (a mixture of grade 800 lapping powder and lapping 

oil) to drip onto the constantly rotating lapping machine wheel. Load the items to be 

lapped into a suitable locator that is set eccentrically to the table.

The lapping operation takes 15 to 20 minutes depending on the quality of the prepared 

sealing surface. Afterwards the parts will be polished. In case of parts made of material 

1.4980 the parts will additionally polished on a tin plate with a diamond suspension; grain 

size 2 - 3. A sight control and a test with an interference glass follow to check whether the 

surface is plane and not convex or concave.

7.5.3 Valve Seat

The preferred method is hand operated machine lapping in case the valve seat is installed 

in the body (screwed in, welded in or in another connection). Thereby it is important that 

the required force is constantly and steadily transferred through a spring.

Procedure:

Grinding and/or lapping foils of different grain si zes are pasted onto a plain carrier wheel 

of the machine. The prepared seating areas with 3.2 Ra roughness are alternately lapped 

with grain sizes of 200-600-1000. After lapping with 200 grain size, there should be no 

visible tool marks. The change takes place at intervals of about 1 minute. Lapping is carried 

out with oscillating movements. Finally the seating area is cleaned and visually inspected.

7.5.4 Lapping Area Site

As a rule, there is no lapping machine available so only a manual method or the method

described in section 9.1.2 can be used.

7.5.5 Disc

Depending upon their size, lap the parts on glass plates or discs or rings made of grey cast

iron. Lapping abrasive: Tetra Bor lapping paste (grade 120 to 1200).

Procedure:

Up to a size of about 200 mm diameters lap the parts on the plates. In case of greater

diameters, use the part to belapped as a pad and move the discs or rings. Thinly distribute 

the lapping abrasive on one side and up a grain size > 400 additionally sprinkle it with oil 

drops. Oscillatingly move the valve part or the lapping wheel with constant hand pressure. 

This operation takes several minutes. Remove the paste with a cold cleaning and repeat 

the procedure using progressively finer lapping paste. Finally a sight control follows.



7.5.6 Valve Seat

Procedure see section 9.1.2.

Attention! Check body seats regularly to verify that the seat surfaces are still 

rectangular to the body centre.  If this is not the case, restore squareness by 

using a flat grinding machine.

according to section 9.1.2.

Up to a size of approx. 200 mm diameter lap the discs with a mobile manual lapping machine 
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