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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

non-
Inter]

Inter]
The

adopq
Inter]

nted on that committee. International organizations, gover

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ted by the technical committees are circulated to the member bodies for\voting. Publid
hational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attenption is drawn to the possibility that some of the elements of this document may be the subj

nmental and

art 2.

main task of technical committees is to prepare International Standards. Draft‘International Standards

ation as an

ect of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO #126-1 was prepared by the European Committee for Standardization (CEN) in collaboration with
Technical Committee ISO/TC 185, Safety devices for protection“against excessive pressure, in[ accordance
with the Agreement on technical cooperation between ISO apnd)CEN (Vienna Agreement).

Throughout the text of this document, read "...this ‘European Standard..." to mean "...this [International
Standard...".

This|second edition cancels and replaces the.first edition (ISO 4126-1:1991), which has beeh technically

revis

ISO
exce

ed.

1126 consists of the following parts, under the general title Safety devices for proted
ssive pressure:

Part 1: Safety valves

Part 2: Bursting disc,safety devices

Part 3: Safety valves and bursting disc safety devices in combination
Part 4: Pilot~xoperated safety valves

Part, 5:5Controlled safety pressure relief systems (CSPRS)

tion against

art 6: Application, selection and installation of bursting disc safety devices

Part 7: Common data

For the purposes of this part of ISO 4126, the CEN annex regarding fulfilment of European Council Directives
has been removed.
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Foreword

This document (EN ISO 4126-1:2004) has been prepared by Technical Committee CEN/TC 69 “Industrial valves”,
the secretariat of which is held by AFNOR, in collaboration with Technical Committee ISO/TC 185 “Safety devices
for protection against excessive pressure”.
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P : Bursting disc safety devices

B : Safety valves and bursting disc safety devices in combination

1 : Pilot operated safety valves

b : Controlled safety pressure relief systems (CSPRS)
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1 Scope

This part of this European Standard specifies general requirements for safety valves irrespective of the fluid for
which they are designed.

It is applicable to safety valves having a flow diameter of 6 mm and above which are for use at set pressures

of 0,1 bar

gauge and above. No limitation is placed on temperature.

This is a product standard and is not concerned with applications for safety valves.

2 Norr
This Eurog
normative
dated refq
Standard
publicatio

EN 1092-
Part 1: St

EN 1092-
Part 2: C4

EN 1092-
Part 3: Cd

prEN 175
designate

EN 12516
EN 12627
EN 12760
EN ISO 6

ISO 7-1, |
designatia

ANSI B1.7

native references

pean Standard incorporates by dated or undated reference, provisions from other ‘publica
references are cited at the appropriate places in the text and the publications are.listed h
brences, subsequent amendments to or revisions of any of these publications\@pply to th
only when incorporated in it by amendment or revision. For undated references’the latest
h referred to applies (including amendments).

|, Flanges and their joints — Circular flanges for pipes, valves, fittings.and accessories PN
pe/ flanges.

P, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories PN
st iron flanges.

B, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories PN
pper alloy flanges.

9-1, Flanges and their joints - Circular flanges for pipes, valves, fittings and access|
( - Part 1: Steel flanges NPS 1/2 to 24.

-3, Valves — Shell design strength — Part-3: Experimental method.

, Industrial Valves — Butt welding. ends for steel valves.

, Valves — Socket welding énds for steel valves.

¥08, Pipework components — Definition and selection of DN (nominal size) (ISO 6708:1995).

Pipe threads wherépressure-tight joints are made on the threads — Part 1: Dimensions, to
n.

0.1, NPT threads.

ions. These
breafter. For
s European
dition of the

lesignated —

lesignated —

lesignated —

pries, Class

erances and
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3 Terms

:2004(E)

and definitions

For the purposes of this European Standard, the following terms and definitions apply.

3.1
safety valve

valve which automatically, without the assistance of any energy other than that of the fluid concerned, discharges a
guantity of the fluid so as to prevent a predetermined safe pressure being exceeded, and which is designed to

re-close and

NOTE
linear) to the i

3.1.1
types of safe

3.1.1.1
direct loaded
safety valve
mechanical |

3.1.1.2

assisted saf¢ty valve

safety valve
than the sef
requirement:

3.1.1.3
supplements
safety valve
force which i

NOTE 1
reliably releas
loading is so

capacity at a pressure not greater than 1,1 times the maximum allowable pressure of the equipment to be protected.

NOTE 2 O
3.114

pilot operate
safety valve

This additional force (supplementary load); which may be provided by means of an extraneous power

prevent further flow of fluid after normal pressure conditions of service have been restored

The valve can be characterised either by pop action (rapid opening) or by opening in proportion (not necessarily

crease In pressure over e set pressure.

ty valve

safety valve
in which the loading due to the fluid pressure underneath the valve disc”is opposed only i
pading device such as a weight, lever and weight, or a spring

which, by means of a powered assistance mechanism, may ‘additionally be lifted at a press
pressure and will, even in the event of failure of the assistance mechanism, comply w
5 for safety valves given in this standard

ry loaded safety valve
which has, until the pressure at the inletto the safety valve reaches the set pressure, an
hcreases the sealing force

ed when the pressure at the inlet of the safety valve reaches the set pressure. The amount of sup
arranged that if such supplementary loading is not released, the safety valve will attain its certified

her types of supplementary loaded safety devices are dealt with in Part 5 of this standard.

[ safety valve
the operation. of which is initiated and controlled by the fluid discharged from a pilot valve
loaded safety valve subject to the requirement of this standard

hertypes of pilot operated safety valves with flowing, non-flowing and modulating pilots are in P4

y a direct

ure lower

th all the

additional

source, is
blementary
discharge

2 which is

rt 4 of this

itself a direct
NOTE (@]
standard.

3.2

pressure

pressure unit used in this standard is the bar (1 bar = 10° Pa), quoted as gauge (relative to atmospheric pressure)
or absolute as appropriate

© 1SO 2004 - All rights reserved
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3.21
set pressure
predetermined pressure at which a safety valve under operating conditions commences to open

NOTE It is the gauge pressure measured at the valve inlet at which the pressure forces tending to open the valve for the
specific service conditions are in equilibrium with the forces retaining the valve disc on its seat.

3.2.2
maximum allowable pressure, PS
maximum pressure for which the equipment is designed as specified by the manufacturer

3.2.3
overpresspre
pressure Increase over the set pressure, at which the safety valve attains the lift specified by the’ manufacturer,
usually expressed as a percentage of the set pressure

NOTE This is the overpressure used to certify the safety valve.

3.24
reseating pressure
value of the inlet static pressure at which the disc re-establishes contact with the"Seat or at which the [ift becomes
zero

3.25
cold differgntial test pressure
inlet static|pressure at which a safety valve is set to commence to‘open on the test bench

NOTE This test pressure includes corrections for service conditions, e.g. back pressure and/or temperature.

3.2.6
relieving gressure
pressure ysed for the sizing of a safety valve which'is‘greater than or equal to the set pressure plus ovgrpressure

3.2.7
built-up back pressure
pressure gxisting at the outlet of a safety valve caused by flow through the valve and the discharge system

3.2.8
superimpqsed back pressure
pressure gxisting at the outlet.0f/a safety valve at the time when the device is required to operate

NOTE It is the result.of pressure in the discharge system from other sources.

3.2.9
balanced bellows
bellows dgvice.which minimises the effect of superimposed back pressure on the set pressure of a safety valve

3.2.10

blowdown

difference between set and reseating pressures, normally stated as a percentage of set pressure except for
pressures of less than 3 bar when the blowdown is expressed in bar

3.3

lift
actual travel of the valve disc away from the closed position

© 1SO 2004 — All rights reserved 3
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3.4
flow area

:2004(E)

minimum cross-sectional flow area (but not the curtain area) between inlet and seat which is used to calculate the
theoretical flow capacity, with no deduction for any obstruction

NOTE

35
flow diamete

The symbol is A.

r

diameter corresponding to the flow area

3.6

3.6.1
theoretical d

calculated capacity expressed in mass or volumetric units of a theoretically perfect nozzle having a cross

flow area eq

3.6.2
coefficient of
value of actu

3.6.3

certified (dis
that portion ¢
NOTE It

a

b

O

3.7
DN (nominal
see EN ISO

discharge chaCity

scharge capacity

al to the flow area of a safety valve

discharge
al flowing capacity (from tests) divided by the theoretical flowing.¢apacity (from calculation)

charge) capacity
f the measured capacity permitted to be used as a basis for the application of a safety valve
may, for example, equal the :

measured capacity times the derating factor ;er

theoretical capacity times the coefficient(of*discharge times the derating factor ; or

theoretical capacity times the certified derated coefficient of discharge.

size)
5708

-sectional

© 1SO 2004 - All rights reserved
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4  Symbols and units

Table 1 — Symbols and their descriptions

ISO 4126-1:2004(E)

Symbol Description Unit
A Flow area of a safety valve (not curtain area) mm?2
C Function of the isentropic exponent -
Ky Theoretical capacity correction factor for subcritical flow -
Ky Coefficient of discharge * -
Kar Certified derated coefficient of discharge (K4 x 0,9) é R
Ky Viscosity correction factor -
k Isentropic exponent -
M Molar mass kg/kmaql
n Number of tests -
Po Relieving pressure bar (abg.)
Py Back pressure bar (abg.)
Pc Critical pressure bar (abg.)
Qm Mass flow rate ka/h
Om Theoretical specific discharge capacity kg/(hmn[nz)
d'm Specific discharge capacity determined by, tests kg/(h@nlnz)
R Universal gas constant -
To Relieving temperature K
T Critical temperature K
u Dynamic viscosity Pa-s
v Specific volume at.aetual relieving pressure and temperature m3/kg
X Dryness fractian of wet steam at the valve inlet at actual relieving pressure -
and temperature b
Z Compressibility factor at actual relieving pressure and temperature -
a Kq and Kgr are expressed as 0,xxx.
b x is expressed as 0,xx.
5 Design
5.1 Generat

5.1.1 The design shall incorporate guiding arrangements necessary to ensure consistent operation and seat

tightness.

5.1.2 The seat of a safety valve, other than when it is an integral part of the valve shell, shall be fastened
securely to prevent the seat becoming loose in service.

5.1.3 Inthe case of valves where the lift can be reduced to conform to the required discharge capacity, restriction
of the lift shall not interfere with the operation of the valve. The lift restricting device shall be designed so that, if
adjustable, the adjustable feature can be mechanically locked and access sealed. The lift restricting device shall be
installed and sealed by the valve manufacturer.

© 1SO 2004 — All rights reserved
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Valve lift shall not be restricted to a value less than 30 % of unrestricted lift or 1 mm whichever is the greater.

5.1.4 Means shall be provided to lock and/or to seal all external adjustments in such a manner so as to prevent
or reveal unauthorised adjustments of the safety valve.

5.1.5 Safety valves for toxic or flammable fluids shall be of the closed bonnet type to prevent leakage to
atmosphere or if vented it shall be disposed of to a safe place.

5.1.6  Provision shall be made to prevent liquid collecting on the discharge side of the safety valve shell.

5.1.7 The design stress of load carrying parts shall not exceed that specified in the appropriate European
Standard e.d. EN I2516-3.

5.1.8 In the case of failure of a balanced bellows, if any, the safety valve shall discharge its certified cgpacity at
not more than 1,1 times the maximum allowable pressure of the equipment being protected.

5.1.9 The|materials for adjacent sliding surfaces such as guide(s) and disc/disc holder/spindle shall b¢ selected
to ensure cofrosion resistance and to minimise wear and avoid galling.

5.1.10 Sealing elements, which may adversely affect the operating characteristies by frictional forceg, are not
permitted.

5.1.11 Easipg gear shall be provided when specified.

5.1.12 Safdty valves shall be so constructed that breakage of any part, or failure of any device, will ngt obstruct
free and full fischarge through the valve.

5.2 End connections

521 Typgs
The types offend connections shall be as follows:
Butt wlelding EN 12627 ;

Socket welding EN 12760 ;

Flange¢d EN 1092-1/;
EN-1092-2 ;
EN 1092-3 ;
prEN 1759-1;
Threaded ISO 7-1 or ANSIR1 201

Other types of end connections are possible by agreement between the manufacturer and purchaser.

5.2.2 Design of valve end connections

The design of valve end connections, whatever their type, shall be such that the internal area of the external
pipe or stub connection at the safety valve inlet is at least equal to that of the valve inlet connection (see
Figure 1 a).

The internal area of the external pipe connection at the safety valve outlet shall be at least equal to that of the
valve outlet, except those valves with female threaded outlet connections (see Figure 1 b).

NOTE  See clause 7 regarding type testing.

6 © 1SO 2004 - All rights reserved
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equired internal diameter of the safety valve for the valve to fungtion properly

alve

he-nominal diameter of the pipe to be equal to the nominal diameter of the valve outlet

Figure 1.a)~— Inlet

1
\

L

 c— -

With this construction at the valve outlet, a suitable pipe shall be fitted during testing as specified in 7.1.5

© 1SO 2004 — All rights reserved
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V/////////

\

Key

1 Valve
With this cong

5.3 Minimu

Springs shal

5.4 Materia

The material

6 Produg

6.1 Purpose

The purpose

6.2 Genera

M requirements for springs

S

tion testing

174

It is permiss

truction at the valve outlet, no pipe is required during testing as specified in Z.1°5

Figure 1 c) — Outlet

Figure 1 — Design of end connections

be in accordance with Part 7 of this standard.

5 for pressure retaining shells shallbe'in accordance with Part 7 of this standard.

of these tests\is to ensure that all safety valves meet the requirements for which they h

designed without exhibiting any form of leakage from pressure retaining components or joints.

ble‘to adopt an alternative test of equal validity (e.q. proof of design tests associated with

ave been

sampling) to the hydrostatic test for valve shells with:

O threaded ends ; and

O amaximum inlet diameter of 32 mm ; and

O aratio of bursting pressure to design pressure of at least 8 ; and

O adesign pressure equal to or less than 40 bar ; and

O for use with non-hazardous fluids ;

and also for valves as above but with :

statistical

© 1SO 2004 - All rights reserved
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O adesign pressure greater than 40 bar ; and

O aratio of bursting pressure to design pressure of at least 10 ; and

O material which is either wrought or forged.

All temporary pipes and connections and blanking devices shall be adequate to safely withstand the test pressure.

Any temporary welded-on attachments shall be carefully removed and the resulting weld scars shall be ground
flush with the parent material. After grinding, all such scars shall be inspected by using magnetic particle or fluid
penetrant techniques.

6.3 Hydrg

6.31 A

The portig
maximum

The shell
pressure f

6.32 D

The test p
a visual €
Table 2. H
in 6.3.1 an

static testing
pplication

n of the valve from the inlet to the seat shall be tested to a pressure 1,5 times'the manufact
pressure for which the safety valve is designed.

on the discharge side of the seat shall be tested to 1,5 times the manufacturer’s stated ma
or which the valve is designed.

Liration

ressure shall be applied and maintained at the required nragnitude for a sufficient length of ti
xamination to be made of all surfaces and joints, but’in any case for not less than the tin
or tests on the discharge side of the seat, the_testing time shall be based on the pressu
d the discharge size.

urer's stated

Ximum back

me to permit
nes given in
re specified
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Table 2 — Minimum duration of hydrostatic test

Nominal size Pressure rating
DN Up to 40 bar Greater than 40 bar (4 MPa) up Greater than 63 bar
(4 MPa) to 63 bar (6,3 MPa) (6,3 MPa)
Minimum duration in minutes
DN < 50 2 2 3
50 <DN < 65 2 2 4
65 <DN < 80 2 3 4
80 <DN <100 2 4 5
100 <DN <125 2 4 6
125 <DN <150 2 5 7
150 <DN <200 3 5 9
200 <DN <250 3 6 11
250 <DN <300 4 7 13
300 <DN <350 4 8 15
350 <DN <400 4 9 17
400 <DN <450 4 9 19
450 <DN <500 5 10 22
500 <DN <600 5 12 24

6.3.3 Accegptance criteria

No leakage from the tested parts as defined in 6.3.1 is accepted.

6.3.4 Safdty requirements

Water shall hormally be used as thestest medium. Where other liquids are used, additional precautions may be
necessary. alve bodies shall be prepefly vented to remove entrapped air.

If materials Wwhich are liable to*failure by brittle fracture are incorporated in that part of the safety valve which is to
be hydrostatcally tested, thényboth the safety valve, or part thereof, and the testing medium shall be at g sufficient
temperature [to prevent the/possibility of such failure.

No valve or part thereof undergoing pressure testing shall be subjected to any form of shock loading, fof example
hammer testing.

6.4 Pneumatic testing

6.4.1 Application and duration of test

Pressure testing with air or other suitable gas may be carried out in place of the standard shell hydrostatic test
with the agreement of all parties involved in the following cases:

a) valves of such design and construction that it is not practicable for them to be filled with liquid ; and/or
b) valves that are to be used in service where even small traces of water cannot be tolerated.

The test pressure and duration of application shall be as specified in 6.3.

10 © 1SO 2004 — All rights reserved
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6.4.2 Safety requirements

The hazards involved in pneumatic pressure testing shall be considered and adequate precautions taken.

Particular

attention is drawn to some relevant factors as follows:

a) if a major rupture of the valve should occur at some stage during application of pressure, considerable energy
will be released; hence no personnel should be in the immediate vicinity during pressure raising (for example a
given volume of air contains 200 times the amount of energy that a similar volume of water contains, when
both are at the same pressure) ;

b) the risk of brittle failure under test conditions shall have been critically assessed at the designistage and the

choicg of materials for valves that are to be pneumatically tested shall be such as to avoid.the
failur¢ during test. This necessitates provision of an adequate margin between the transition temp
partsjand the metal temperature during testing ;

c) attenfion is drawn to the fact that if there is a reduction in gas pressure between the high pressure
the valve under test, the temperature will decrease.

6.5 Adjus

Before ad
shall prev

6.6 Seg

The seat
between t

7 Type

7.1 Geng

7.1.1 Introduction

tment of cold differential test pressure

usting a safety valve to the cold differential test pressure using/air or other gas as the teg
ously be subjected to a hydrostatic test (see 6.3).

It leakage test

eakage test of a safety valve shall be carried out. The test procedure and leakage rate sha
he manufacturer and the purchaser.

testing

ral

isk of brittle
prature of all

storage and

t medium, it

Il be agreed

The operating and flow characteristics of safety valves shall be determined by type tests in conformity with this

clause.

712 A

This subc

pplication
ause applies to the types of safety devices defined in 3.1.1. For other types see:

ofthis standard for other types of pilot operated safety valves ;

O part4

O part 5 of this standard for controlled safety pressure relief systems (CSPRS).

7.1.3 Tests

The tests to determine the operating characteristics shall be in accordance with 7.2 and the tests to determine the
flow characteristics shall be in accordance with 7.3.

When these tests are carried out separately, the parts of the valve which influence fluid flow shall be complete and
installed in the valve.

The testing procedure, test rig and equipment shall be such that the operability and capacity at the relieving
pressure can be established in the conditions of back pressure.
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Objective of tests

The objective of the tests is to determine, under specific operating conditions, the following characteristics of the
valves before opening, while discharging and at closing. These are the major characteristics, there may be others:

a) setpressure ;

b) overpressure ;

C) reseating pressure ;

d) reprodu€ibility of valve performance;

e) mechanjcal characteristics of the valves determined by sight or hearing such as :
O ability to reseat satisfactorily ;
0 absence of chatter, flutter, sticking and/or harmful vibration ;

f) lift at overpressure.

7.1.5 Progedure for testing

The tests sh
valves with

nternally screwed connections on the outlet with a configuration as shown in Figure 1 b)

appropriate thickness, at least five diameters long shall be fitted during the test.

7.1.6 Res

The theoreti

together with
in accordand

7.1.7 Des

When chang
performance

7.2 Tests ta

7.2.1 Gend

The set pres
pressures fo

Ilts calculated from the tests

tal flowing capacity is calculated in accordance with 8.3 or 8.4 and 8.5 as applicable, using
the actual flowing capacity at relieving pressure, the coefficient of discharge of the valve is
e with 8.1.

gn changes

characteristics, new tests Shall be carried out in accordance with clause 7.
determine opefating characteristics

ral requirements

sures-at which the operating characteristics are determined shall be the minimum and ma
r which the spring is designed. Valves for air or other gas service shall be tested using su

steam with n

all provide suitable data from which the operational and flow characteristics may be deternpjined. For

b pipe, of

this value
calculated

es are made in the design’of a safety valve in such a manner as to affect the flow path, lift or

imum set
perheated

hinimum 10°C superheat, air or other gas of known characteristics. Valves for any steam se

vice shall

be tested on steam, air or other gas of known characteristics. Valves for liquid service shall be tested on water or

other liquids

The allowabl

of known characteristics.

e tolerances or limits as applicable on the operating characteristics are as follows:

a) setpressure : + 3 % of set pressure or + 0,15 bar whichever is the greater ;

b)

c)

lift : not lower than the value specified by the manufacturer ;

whichever is greater ;

12

overpressure : the value stated by the manufacturer but not exceeding 10 % of set pressure or 0,1 bar
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d) blowdown : not greater than the value stated by the manufacturer, but within the following limits :

compressible fluids : minimum : 2,0 % (not applicable to safety valves with proportional opening
characteristics according to 7.2.1 f) ;

maximum : 15 % or 0,3 bar, whichever is greater ;

incompressible fluids : minimum : 2,5 % (not applicable to valves with proportional opening characteristics
according to 7.2.1 1) ;

maximum : 20 % or 0,6 bar, whichever is greater ;

e) overpfessure and blowdown of restricted lift valves shall have the same tolerances or limits as the|unrestricted
lift valves ;

f) overpfessure and blowdown of valves with proportional opening characteristic shall be verified and be stable

for vdrious lifts between the minimum and maximum stated by the manufacturer. A ‘curve shall be established
for vglve lift versus overpressure.

7.2.2 Safety valve opening characteristics

The manufacturer shall specify the lift characteristic for all safety valves.

7.2.3 Test equipment

The error|of pressure measuring equipment used during the test shall be not more than 0,6 % of the full-scale
reading.

In the cage of analogue pressure gauges, based on a Bourdon tube, the scale (range) for steady pregssures shall
be choser] as follows:

O the m{nimum working pressure shall be not less than 35 % of the maximum scale value ;
and

O the maximum working pressure-shall not exceed 75 % of the maximum scale value.

7.2.4 Vaves used in the testprogramme

The safetly valves tested shall be representative of the design, pressure and size range of valvgs for which
operating [characteristiCs are required. The ratio of valve inlet to flow area and the ratio of flow area to| valve outlet
shall be tgken into account.

For size r@gnges\containing seven or more sizes, tests shall be carried out on three sizes. If the size rapge contains
not more than Six sizes, the number of sizes tested may be reduced to two.

When a size range is extended so that the safety valves tested previously are no longer representative of the
range, further tests on the appropriate number of sizes shall be carried out.

The tests shall be carried out using three significantly different springs for each size of valve tested. This may be
achieved by testing either one valve with three significantly different springs or three valves of the same size with
three significantly different springs. Each test shall be carried out a minimum of three times in order to establish and
confirm acceptable reproducibility of performance.

In the case of valves of which one size only at various pressure ratings is being manufactured, tests shall be
carried out using four different springs, which shall cover the range of pressures for which the valve is to be used.

Where the size range cannot be adequately covered then scale models shall be used having a flow-diameter not
less than the original flow diameter times 0,2 or 50 mm, whichever is the greater.
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All dimensions of the flow path in the model shall be strictly to scale with the corresponding dimensions of the
actual valve.

All dimensions of the parts that can affect the overall thrust exercised by the medium on the moving parts shall be
to scale.

In the case of bellows, it is permitted that the effective area only need be to scale.
NOTE Effective area is the area of the bellows from which end loads are calculated (piston area).

The overall spring rate of spring plus bellows, if any, of the model shall be to scale with the overall rate of the actual
valve.

The roughnéss of all surfaces of the flow path of the model shall not be less than that of the. corrgsponding
surfaces of the actual valve.

Before tests jare carried out it shall be verified that the model conforms to the above.
7.3 Tests tq determine flow characteristics

7.3.1 Testlrequirements
After the opegrating characteristics (see 7.2) have been satisfactorily estahlished, it is acceptable to use gteam, air
or other gas|of known characteristics as the fluid for flow characteristie_tests except for valves designed for liquid
service. Valves for use with liquids shall be tested with water or otherliguid of known characteristics. Further, when

discharged quantities are being assessed, the valve disc shall be>held at the lift as determined by the [operating
characteristi¢s test (see 7.2.1 b).

7.3.2 Valves used in the test programme

The safety Jalves tested shall be the same as, or_identical to, those used for the operating characterigtics tests
(see 7.2.4).

7.3.3 Testlprocedure

7.3.3.1  Test conditions
A travel stop|maybe fitted to limit-the lift to that determined in accordance with 7.2.1 b).

The tests can be carried putwith or without the spring fitted. When the spring is in the flow path, the tegt shall be
carried out with the spring-fitted.

Tests shall He conducted at various pressures to establish that no variations of the coefficient of discharge with the
relevant positions(S) of the adjusting ring(s), if any, occurs.

7.3.3.2 Number of test valves

The tests shall be carried out at three different pressures for each of three sizes of a given valve design unless the
size range contains not more than six sizes, when the number of sizes tested may be reduced to two.

When a size range is extended from one containing less than seven sizes to one containing seven or more sizes,
then tests on three sizes of valves (a total of nine tests) shall be carried out.

In the case of valves of either novel or special design of which one size only at various pressure ratings is being

manufactured, tests shall be carried out at four different set pressures which shall cover the range of pressures for
which the valves will be used, or as determined by the limits of the test facility.
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Restricted lift valves

For restricted lift valves the capacity at restricted lift may be determined immediately following the tests to

determine

flow characteristics at full lift or determined later.

In the case of restricted lift, or valves with a proportional opening characteristic, a curve shall be established for the
coefficient of discharge versus valve lift.

7.3.34

Value of test pressure

Flow tests on a valve with the spring installed shall be carried out at a set pressure plus overpressure as used to

determine

When val
reduced d
three diffe]

For comp
of 0,25, th
ratios bet
coefficient
be extend

This curve
also be us

7.3.35

In all the
average.

Where thd

ratio of al
coefficient

734 A

operating characteristics with atmospheric back pressure.

ves are tested without the spring, and a travel stop is fitted as in 7.3.3.1, the test) press
own to where the ratio of absolute back pressure to absolute relieving pressure is less-than 0
rent pressure ratios less than 0,25 shall then be carried out with atmospheric back-pressure.

essible fluids when the ratio of absolute back pressure to absolute relieving pressure excee
e coefficient of discharge can be largely dependent upon this ratio. Theh tests shall be g
veen the pressure ratio of 0,25 and the maximum pressure ratio required to obtain curves
of discharge versus the ratio of absolute back pressure and absolute relieving pressure, thi
d to cover the tests with pressure ratios less than 0,25.

shall be used for establishing the coefficient of discharge at any set pressure and overpres
ed for establishing the coefficient of discharge under back.pressure conditions.

Flow testing acceptance tolerance

methods described for flow characteristics testing, all final results shall be within +5 % of th

se tolerances are not achieved whenesting, to produce the curve of coefficient of discharg
solute back pressure and absolute telieving pressure greater than 0,25, the curve illustratin
of discharge versus this ratio shall'te accepted for the range of valves tested.

ljustment during test

No adjustment to the valve shall be made during the tests. Following any changes or deviation

conditions
stable con

735 R

The test
records (i

, a sufficient period-of‘time shall be allowed to permit the rate of flow, temperature and press
ditions before readings are taken.

pcords anditést results

ecords~shall include all observations, measurements, instrument readings and instrumer
required) for the objective(s) of the tests. Original test records shall remain in the custod

ure may be
25. Tests at

ds the value
onducted at
or tables of
5 curve may

sure, it shall

e arithmetic

e versus the
0 the lowest

in the test
ure to reach

t calibration
y of the test

anduetad-that £ ol +oct achallba it £+l narti

s concerned

establishmef
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with the tests. Corrections and corrected values shall be entered separately in the test record.

The manufacturer or his authorised representative shall keep a copy of the test records and their additions for a
period of ten years after the last of the safety valves has been manufactured.

7.3.6  Flow test equipment

The test equipment shall be designed and operated such that the actual test flowing capacity measurements shall
be accurate to within + 2 %.

7.4 Determination of the coefficient of discharge
For the determination of the coefficient of discharge Kq see 8.1.
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7.5 Certification of coefficient of discharge

The certified derated coefficient of discharge K, of the safety valve shall be not greater than 90 % of the coefficient
of discharge K, determined by test :

Ky = 09K,

Neither the coefficient of discharge nor the certified derated coefficient of discharge can be used to calculate the
capacity at a lower overpressure than that at which the tests to determine the flow characteristics (see 7.3) were
carried out, although they can be used to calculate the capacity at any higher overpressure.

8 Determination of safety valve performance

8.1 Determ(nation of coefficient of discharge

The coefficignt of discharge K is calculated from the following:

\'§ 'mE
K :j_—qm
d n
8.2 Critical pnd subcritical flow
The flow of|a gas or vapour through an orifice, such as the' flow area of a safety valve, increasgs as the
downstream| pressure is decreased to the critical pressure; until critical flow is achieved. Further decrease in
downstream|pressure will not result in any further increase,in flow.
Critical flow pccurs when:

Py H
Po L

K(k-1

2 (k-1))
kK +10
and subcritigal flow occurs when:

k/(k-1))
P2
p, [K+10O

8.3 Discharge capaeity at critical flow

8.3.1 Discharge capacity for steam

O = 02883 C, | e
\"

NOTE 1 0288 = \/ﬁ_—'SB:LLB

10 10

This is applicable to dry saturated and superheated steam. Dry saturated steam in this context refers to steam with
a minimum dryness fraction of 98 % where C is a function of the isentropic exponent at the relieving conditions.
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k+1)/(k-1)
C= 3948\/ k %29
+10]
3600
V10° VR

NOTE 2 3948=

ISO 4126-1:2004(E)

The value of k used to determine C shall be based on the actual flowing conditions at the safety valve inlet and

shall be determined from Table 1 in part 7 of this standard.

8.3.2 Djscharge capacity for any gas under critical flow conditions

M P,
gp.C /— = 02883 c:‘/—
Om = Po 7T, 2 y

k+1) /(k-1)

2 d

Cc= 3048 | kH-2-
k+10
(see Tabl¢ 2 in part 7 of this standard for rounded figures).

8.4 Discharge capacity for any gas at subcritical flow

M
n | Po C Ky 57 = 0288 C Kb,/%

27k %& g/k_ B& ékﬂ)/k %
K.|= K _1@po O 0P O g
b k( 2 }k+1)/(k—1)

k+1

8.5 DiscHarge capacity for non-flashing liquid as the test medium in the turbulent zone where the

Reynoldg number R is equatto or greater than 80 000

qm=l6 Hpo_pr

Oove O

NOTE L61=

3600/2
[ o5

Wat

an
I6vi0

9 Sizing of safety valves

9.1 General

It is not permitted to calculate the capacity at a lower overpressure than that at which the tests to determine flow
characteristics were carried out, although it is permissible to calculate the capacity at any higher overpressure

(see 7.5).

Valves having a certified derated coefficient of discharge established on critical flow at the test back pressure may
not have the same certified derated coefficient of discharge at a higher back pressure, see 7.3.3.4.
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9.2 Valves for gas or vapour relief

No distinction is made between substances commonly referred to as vapours; the term 'gas’ is used to describe
both gas and vapour.

To calculate the capacity for any gas, the area and the coefficient of discharge shall be assumed to be constant
and the equations given in clause 8 shall be used.

9.3 Calculation of capacity

NOTE 1 The equation to be applied depends on the fluid to be discharged.

NOTE 2 S¢e annex A for calculations.

9.3.1 Capaqcity calculation for (saturated or superheated) steam at critical flow

Q, = 2883 C A Kdr‘/%

9.3.2 Capscity calculations for wet steam

The following equation is applicable only to homogenous wet steam of dryness fraction of 90 % and over.

12883 C A K, | o
\

X

9.3.3 Capaqcity calculations for gaseous media

9.3.3.1  Capacity calculations for gaseous media-at critical flow

Q= 1 CAKy | = 02883 CAK,, |20
ZT, \Y
e | QD

M
CK,, /F 02883 C Kdm/%
(o]

9.3.3.2 Capacityrcalculations for gaseous media at subcritical flow

P

v o

Q, = p, CAK, K, |—— = 02883 CAK,, Kb\/&
ZT, v

See equation in 8.4 and Table 3 in part 7 of this standard.

9.3.4 Capacity calculations for liquids

Qm = 1161 Kdr Kv M
\
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10 Marking and sealing

10.1 Marking on the shell of a safety valve

Marking on the shell of a safety valve may be integral with the shell or on a plate securely fixed on the shell. The
following minimum information shall be marked on all safety valves:

a) sized

esignation (inlet), for example DN xxX ;

b) material designation of the shell ;

¢) manyfacturer's name or trade-mark ;

d) anar

same
10.2 Ma
The follow
a) setpy
b) the ny
c) manu

d) certified derated coefficient of discharge indicating referenee fluid :

nGy

NOTE
0,815.

e) flow a

f)  minim

set piessure.

10.3 Ses

All external adjustmentstshall be sealed.

pressure rating.

king on an identification plate

ing information shall be given on an identification plate securely fixed t6-the safety valve:
essure, in bar gauge ;

mber of this standard (EN 1SO 4126-1) ;

acturer's type reference ;

or gas, ‘S’ for steam and ‘L’ for liquid ;

The designation of the fluid may be placed either before or after the certified derated coefficient of disg

Fea, in square millimetres ;

um value of the lift, in mjllimetres, and corresponding overpressure, expressed as, e.g. a p

ling of a safety valve

ow showing the direction of flow where the inlet and outlet connections have the same dimefsions or the

harge e.g. G-

brcentage of
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