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TOLERATED LEAK RATE FOR OPENING PRESSURE UP TO 69 BAR
Safety relief vlave type Orifice Bubbles / min Leak rate in Nm3/24h
Conventional F and under 40 D.0017
G and above 20 0.0085
Balanced bellows F and under " 50 0.021
G and above 30 0.013
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| INTRODUCTION

We should always bear in mind that safety is the
most important factor in all industries. Specially
in oil industries.

Which in counters with flammable materials.
There for observing the safety point are the main
concerns for all o1l industry craftsmen.

In plants where pressure exist having a device
which can prevent serious accidents in time of
danger is necessary - safety valves which have
vast usage in oil industry perform his important
task.

alves

Valves are mechanical devices that can be
opened and closed to allow or prevent the flow
of gas or liquid. They are designed for
conducting or regulation of pressure and
temperature of the fluid flow.

Valves have different weight and sizes.

Type of Valves

1| Gate valve

2| Plug valve

3| Ball valve

4| Butterfly valve
5| Check valve

6| Safety valve

7| Globe valve

Valves Material
The material of most valves is steel, Iron,
Plastic, Bronze, or special alloys.

Product Mode

Normally body and bonnet of valves products
either by casting and forging and then by
machinery ready for assambly.

Safety Valves

A wvalve which automatically. Without the
assistance of any energy other than of the fluid
concerned discharges a certified quantity of the
fluid so as to prevent a predetermined safe
pressure being exceeded, and which is designed
to reclose and prevent the further flow of fluid
after normal pressure conditions of service have
been re stored.

The valve, when permitted by a national
standard may additionally be actuated by an
energy source independent of the fluid energy.



| 1-GENERATION

1.1 - IDENTIFICATION PLATE

The data shown on the identification plate must
be quoted with all requests for work, or for the
supply of spare parts.
The plate bears the following information:

Serial number (also stamped on the edge of the
outlet flange).

Safety relief valve type.

Inletdimension - pressure class (rating).

Outlet dimension - pressure clss (rating).
Orifice.

Set pressure with units.

Back pressure with units.

Ident. Number.

Spring Ident. Number.

1.2 - SPRING

|.2.1 The correct operation of a safety relief
valve depends upon its spring characteristics:
resilience, compression. Good safety relief
valve operation requires:

A clean lift.
Sufficient flow rating.
Quick closing.

1.2.2 The adjustment range of a spring designed
for a specific adjustment value must
be within + 5% ofthe nominal value.

TYPE P46M1430AG1 SERIAL YEAR 002/045780/94
SET PRESS 14 BARG BACK PRESS

IC,E!E-ESDIFF SET 14 BARG SERV TEMP 50°C

CAPACITY AT 10%

OVER PRESS

TAG 9930812 SPRING 21067122

Fig.1 A




1.3 - STORAGE

Safety relief valves may be received on a site
several months before actual utilization. If not
stored and protected as necessary, safety relief
valve performance may be aftected.

[t 1s recommended that safety relief valves be
stored in a clean, dry, place, well protected from
the weather, sand and dust, or any other solid
particles.

Wherever possible, safety relief valves should
be stored in their original packaging.

Blanking plugs. thread protections and plastic
covers should only be removed when a safety
reliefvalve is installed.

Avoid any impact on flange gasket contact
surfaces and on threads.

Handle very carefully.

| 2-INSTALLATION INSTRUCTIONS

2.1 - GENERAL

Piping system and equipment through which the
fluid flows must be thoroughly cleaned. Dust,
deposits and metal particles must be removed
using a blast of compressed air or steam.

The presence of a solid particle between the
safety relief valve and its seat will have
very serious effects. The slightest leak results in
an improper function and erosion of the
surtfaces, which develops more quickly than
usual, due to the high pressure.

A full nozzle safety relief valve will only operate
correctly 1f all installation conditions are
respected.

2.2 - INLET PIPING

The inlet piping must be as short as possible.
[f the pressure drop is excessive, it will generate
a flow drop, with a possible risk of chattering
during operation.

The pressure difference between flow
conditions and the actual safety relief valve

operating point must not exceed 3% of the safety
relief valve set pressure, with the pressure drop
being assessed under real flow conditions.

A safety relief valve must not be installed on
piping with a nominal diameter less than
the safety relief valve nominal inlet diameter.

A safety relief valve must not be subjected to
vibration transmitted by the installation.

2.3 - OUTLET PIPING

The safety relief valve must not be support the
weight or installation stresses of the outlet
piping.

The safety relief valve must be subjected to no
stress whatsoever from piping. Maximum
acceptable back pressure generated is generally
calculated under actual maximum flow
conditions for the safety relief valve and is
limited to 10% of the set pressure, for
conventional, direct action safety relief valves.
Back pressure may be reduced by using outlet
piping with a nominal diameter at least one size
greater than the nominal diameter of the safety
relief valve outlet flange, together with large
radius elbow.

RECOMMENDATIONS

Piping inner diameter must not be less than
that of the safety relief valve outlet orifice.

In the case of liquids, 1t 1s recommended that
the outlet be angled to be directed downwards.
| In the case of steam, release should be
upwards and, mn additions, a means of draining
must be available in the lower angle.

The connection curve to the vertical piping
must be as close as possible to the
safety relief valve outlet flange. The best
solution is for the elbow to be bolted directly to
the safety relief valve flange.

The radius of this elbow must be as great as
possible, at least R=2.5 d.



3-INSTALLATION OF SAFETY
RELIEF VALVES

3.1 - INSTALLATION OF SAFETY
RELIEF VALVES ON EQUIPMENT

3.1.1 Installation on a pressure vessel.

The opening in the vessel wall to accept the
safety relief valve must be designed to give
direct flow and there must be obstruction
between the vessel and the safety relief valve.
3.1.2 Installation on equipment to be protected.
The safety relief valve must be mounted on the
upper part of the equipment protected.
especially 1f the safety relief valve is releasing
gas or steam,

When releasing liquid, the safety relief valve
must be installed on the lower part of the
equipment,

+— Drip tank
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3.2 - OUTLET MANIFOLD DESIGN

In the case of an installation with several safety
relief valve, outlet manifold dimensions must be
such that the sum of the back pressures
generated s less than the least back pressure.
Separate manifolds must be installed for
operation with both low and high pressures.

If the safety relief valve only operate
consecutively, the relevant manifold
dimensions must be at least equal to those of the
safety relief valve with the calculations
determining interdependent operation between
the safety relief valve, and the possibility of
their being open at the same time.

3.3 - RECOMMENDATIONS

~ The safety relief valve must always be
installed in the vertical position.

The safety relief valve must be subjected to
no stress whatsoever from piping.

The outlet reaction force requires the use of
reinforcement on the inlet piping
connections, to support dynamic loading due to
the outlet.

Table 1




3.4 - SPECIAL CASE OF STEAM

When the fluid to be relieved is steam, and in the
case of long outlet piping, in order to achieve
full safety requirements, the piping should be in
two parts (see table 1). This arrangement
considerably reduces the stresses between the
piping and its support. The safety relief valve
body must be permanently drained, by
connecting the drain orifice, on the lower part of
the body, to that on the drip tank, as shown in
figure 1.

1- Body

2- Bonet

3- Plug Gasket

4- Cap

5= Spring

6- Nozzle

7- Nozzle Ring

8- Plug

9- Guide

10- Gaskets

11- Disc

12- Spring Washer
13- Stem

14- Adjustment Screw
15- Lock - Nut

16- Locking Screw
17- Spindle

18- Spindle Conect
19- Drin Plug

20- Stud

21- Nut

4-SAFETY RELIEF VALVES
‘ LAPPING IN

After a certain period of operation, when a
safety relief valve starts to leak, it must be
reconditioned by lapping in the seat surfaces of
the nozzle and disc, either by hand or using a
machine, so that good tightness and operation
are restored. this operation requires skill and
experience and can only be carried out by a
qualified person, otherwise irreparable damage
may be done.

10 13
12 19

20 5
21 02

Fig.2



4.1 - HAND LAPPING

The disc must never be lapped directly on the
nozzle. Before lapping, check that parts are not
damaged or pitted in any way which could
damage the lapping set tool or leave traces after
the operation. If this condition is not respected,
distorted surfaces must be remachined on the
lathe.

4.1.1 DISC

Spread a thin coat of grinding paste on the
lapping tool surface and place the disc on
the top. Do not apply hand pressure, the weight
ofthe disc will be sufficient.

Start with paste 400. Apply a quick motion in a
figure of 8 pattern. Lift the disc periodically.
Apply further coats of paste to the lapping tool
and repeat the operation until all defects have
been removed.

The entire contact surface must have an
identical texture and appearance, with no trace
of scoring.

Clean the contact surface of the lapping set and
disc, using solvent. For finishing, use a much
finer grade paste and spread a thin coat on the
lapping set. Proceed as before, in a figure of 8
motion, for around ten minutes. If the contact
surface does not appear fully polished, repeat
the operation but without putting on more paste,
just spread the remaining paste evenly, using the
finger.

The lapping process is completed when the
entire contact surface has no marks and is
uniformly polished to a glazed finish.

Finally, carefully clean the contact surface,
using solvent and a very clean white cloth, until
all traces of impurity have been removed.
Proceed in the same way to recondition the
lapping tools on the plate surface.
4.1.2NOZZLE

Place the nozzle on a flat surface, with the
contact surface facing upwards.

Spread a thin coat of 400 lapping paste on the
hone and proceed in the same way as for the
disc.

4.2 - MACHINE LAPPING

Safety relief valve can be lapping in using a
lapping machine, with lapping powder diluted in
o1l.

However, the polished surface will only be
obtained after manual polishing on the polishing
block.

For machine lapping, discs and nozzles must be
removed.

| >-REASSEMBLY

2.1 - RECOMMENDATIONS

The safety relief valve should be reassembled
with a set of new gaskets.
Parts must be absolutely clean before assembly.
Moving parts: nozzle, disc, spindle, guide and
nozzle ring must be thoroughly degreased and
dried before reassembly. Check that there are no
burrs on these parts.
Safety relief valve assembly and adjustment is
easier if the parts listed below are lubricated,
before assembly, when operating conditions
allow:

Nozzle - body threads.

Nozzle - nozzle ring threads.

Disc - spindle contact.

Stem - spindle contact.

Adjustment screw threads.
The lubricant used must be compatible with
operating conditions. A molybdenum bisulphide
(MOS2) lubricant is recommended, in powder
spray form.

6-CHECK SET PRESSURE AND
TIGHTNESS

6.1 - RECOMMENDATIONS

Safety valve setting and adjustment must be
executed on the appropriate test bench.



0.1.1 Composition of test installation:
Pressure tank, which can be pressurised through
a valve (e. g. needle valve) and a source of
pressure.

A connection on the reservoir, on which the
valve to be adjusted must be flange -
mounted.

The connection between the reservoir and safety
relief valve must be sufficiently wide to
minimise pressure drops during the safety relief
valve test.

The pressure tank volume i1s a compromise
between economic consideration and technical
necessity. The greater the reservoir volume in
relation to the safety relief valve, the more
accurate the adjustment.

If the volume is small, the set pressure can be
adjusted, closing pressure drop adjustment will
be empirical.

[f the volume is large, both the set pressure and
the closing pressure drop can be accurately
adjusted.

6.1.2 Setting of set pressure:

A) Clamp the safety relief valve on the pressure
reservolr.

B) Increase the reservoir pressure and note the
pressure at which the safety relief valve starts to
open.

C) Drop the pressure on the safety relief valve by
at least 50% and reset the spring compression,
using adjustment screw (14).

D) Proceed as in (B) and obtain the set pressure
by successive approaches, Ensure that the
pressure is dropped by 50% before resetting the
spring loading.

TABLE 2

6.2 - ﬂPERATIbN USING GAS

The safety relief valve must be adjusted using
clean, dry air on nitrogen.

6.3 - OPERATION USING LIQUID

The safety relief valve 1s adjusted using clean
water with a corrosion inhibitor. Do not
usc oil or similar fluids.

6.4 - OPERATION USING STEAM

[f the safety relief valve is stamped "UV"
(ASME VIII), it must be adjusted using steam.

6.5 - SETTING SET PRESSURE

If the set pressure is cold adjusted, the spring
pressure drop must be considered, when the
safety relief valve operates at high temperature.
A correction must be applied to the spring
adjustment value.

6.6 - SET PRESSURE CORRECTION FOR
TEMPERATURE (Cold adjustment).

To compensate for low pressure drop in the
safety relief valve spring designed to operate at
high temperatures, the set pressure is adjusted
cold, and the pressure 1s then increased by a
percentage given in the table below.

Working temperature

Gas and liquids

Water steam

P3 - P4 P3 P4 P5

679C a’' / to 3159C = +1.5% +1% +190
316°C a’ / to 430°C +1.5% +3% +2% +29%
431°C a’ / to 450°C +3% +4.5% +3% +39%




6.7 - TIGHTNESS CHECK USING GAS

Safety relief valve tightness is checked on
compliance with the requirements of (A P 1) 527
standard.

The safety relief valve is connected as shown in
Fig.3 below, to a reservoir with sufficient
volume to enable clean safety relief valve
opening.

When the set pressure has been adjusted, the
outlet orifice is blanked off and reservoir
pressure is increased to 90% of set pressure.

For safety relief valves set to 3.45 bar or less the
tightness test pressure will be the pressure
setting, less 0.350 bar.

A measuring device is mounted on the safety
relief valve outlet blanking plate. Leak
rate is then measured by counting the number of
air bubbles escaping through a pipe, i. E. 6mm.
under 12mm of water,

Counting starts after the first bubble and lasts
one minute for safety relief valve with an inlet
diameter not exceeding 2", two minutes for
diameters 2.5", 3" and 4", and five minutes for 6"
and above.

The safety relief valve is only acceptable is the
leak rate is less than the allowed bubble rate,
shown in Table 3, below (AP1)527.

6.8 - TIGHTNESS CHECK USING LIQUID

For liquids, the tolerated leak rate is equivalent
to 10 mm3 /h per mm of orifice diameter.

| 7-TERMINOLOGY

Definition of some of the terms used in this
guide (extracts from NFE. 29410 standard).

7.1 - SET PRESSURE

The effective pressure at which the disc of a
safety relief valve starts to open under working
conditions. It is this effective pressure which
balances out the pressure keeping the disc on its
scat.
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Table 3

TOLERATED LEAK RATE FOR OPENING PRESSURE UP TO 69 BAR

Safety relief viave type

Orifice

Bubbles f min

Leak rate in Nm3/24h

F and under

Conventional 40 0.0017
G and above 20 0.0085

Balanced bellows CANG under 50 0.021
G and above 0.013

30

10




7.2 - COLD DIFFERENTIALS
TEST PRESSURE

The effective pressure at which a safety relief
valve starts to open on a test bench.

The cold differential set pressure can be
different from the set pressure because of the
corrections which have to be made in order to
compensate for certain conditions such as

temperature and the possible effect of back
pressure.

7.3 - OVER PRESSURE

The increase in pressure over set pressure,
generally expressed as a percentage of the set
pressure.

7.4 - CLOSING PRESSURE

The value of the effective pressure measured in
the installation protected by the safety relief
valve once the disc reestablishes contact with
the seat.

7.5 - BLOW DOWN

The difference between the set pressure and the
closing pressure. This is generally expressed as
a percentage of the set pressure.

7.6 - LEAK TEST PRESSURE

The pressure at which a safety relief valve is
leak -free. This is generally different from the
closing pressure. It is at this pressure that

tightness is checked. Leak test pressure is equal
to 90% of cold differential test pressure.

7.7 INITIAL BACK PRESSURE

The pressure exiting downstream from the

safety relief valve at the moment it starts to
function.

| 8-SPARES PARTS

If can happen that, after prolonged or intensive
use or exceptional working conditions, a safety
relief valve needs to be overhauled. This
overhaul should be carried out by our A fter Sales
Service or by a repair company belonging to the
"QS" network, which has been approved by our
Quality Assurance and Technical Departments.
In any case, n order to permit the user to carry
out this overhaul in the shortest possible time,
we recommend stocking up on current spare
parts at the time of order.

This stock can be made up of the following:
For 4 identical safety relief valves:

1] Disc

2| setof gaskets

3| Spring

4! bellow assembly
3| Stem

(for P4 type valves).

NOTE:
[t is necessary to quote the serial number
stamped on the firm plate so that we can

guarantee the interchangeability of our spare
parts.
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