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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 established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

PP-P-NL 2~ P~k ~u]

Internation

The main
Standards

Publication
casting a vg

Attention is
patent right

ISO 4126-5
excessive pr

This secon
technically
ISO 4126-5:

ISO 4126 c
excessive pr

— Part1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6: |
Part 7:
Part 9: |

Part 10

ask of technical committees is to prepare International Standards. Draft Intérnat
hdopted by the technical committees are circulated to the member bodies fer vo
as an International Standard requires approval by at least 75 % of the member bd
te.

drawn to the possibility that some of the elements of this documentunay be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 185, Safety devices for protection ag
pssure.

l edition cancels and replaces the first edition (ISO. 4126-5:2004), which has
revised. It also incorporates the Technical Corrigenda I1SO 4126-5:2004/Cor 1:2006
2004/Cor 2:2007.

nsists of the following parts, under the general title Safety devices for protection ag
pssure:

bafety valves

Bursting disc safety devices

bafety valves and bursting disc safety devices in combination

Pilot operated safety valves

Controlled safety pressure relief systems (CSPRS)

Application, sele¢tion and installation of bursting disc safety devices

Common data

Application and installation of safety devices excluding stand-alone bursting disc safety dey

Sizing of safety valves for gas/liquid two-phase flow

fnal

rt2.

ing.
dies

ct of

1inst

been
and

ninst

vices

Part 11:

Performance testing?)

Part7 contains datathatis common to more than one of the parts of ISO 4126 to avoid unnecessary repetition.
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INTERNATIONAL STANDARD ISO 4126-5:2013(E)

Safety devices for protection against excessive pressure —

Part 5:
Controlled safety pressure relief systems (CSPRS)

1 Ppcope

This| part of ISO 4126 specifies the requirements for controlled safety pressure reliefsystejms (CSPRS)
irregpective of the fluid for which they are designed.

It is ppplicable for main valves having a flow diameter of 4 mm and above which)are for use at pressures
of 0, bar gauge and above. No limitation is placed on temperature.

This|is a product standard and is not applicable to applications.

2 Normative references

The ffollowing referenced documents are indispensable for.the application of this documenit. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies.

[SO $126-7:2013, Safety devices for protection against excessive pressure — Part 7: Common dpta

3 [lerms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
confrolled safety pressure relief system

CSPRS

system consisting of a main valve in combination with a control unit

Note|1 to entry: See Figure-l for the components of a CSPRS.

Note|2 to entry: Od rédching the set pressure, the operating forces on the main valve are by means ¢f the control
unit putomatically-applied, released or so reduced that a main valve discharges a specified quantity af the fluid so
as to|preventthe/predetermined pressure being exceeded. The system is so designed that the main vdlve re-closes
and prevents.a further flow of fluid after normal pressure conditions of service have been restored.

Note|3-to entry: Specific types of CSPRS are installed to protect the downstream system by preventing further
fluid mput(safety stut-otfvatve - Imthiscase the i i TStattmeet the Same requirements as the opening
function of the relief valve (see 5.1.5).

3.2

main valve

valve consisting of the parts of a CSPRS through which the discharge capacity is achieved, and the actuator

3.3

relieving principle

principle in which a main valve opens when the operating force is released or reduced, and in which the
main valve closes when the operating force is re-applied

Note 1 to entry: See Figure 2, Type 1.

© IS0 2013 - All rights reserved 1
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3.4

loading principle
principle in which a main valve opens when the operating force is applied, and in which the main valve
closes when the operating force is removed

Note 1 to entry: See Figure 2, Type 2.

3.5

control unit
unit which establishes the opening and closing of the main valve

Note 1 to entgs= Thaarrangamant chall concict Afvadiindant i diidynal o] nathe 30 A arating
F—raearahigeme it St eoRSiSterreathiaahttihatviatar tFerpathsS o€

5.1.15). The
module and

3.6

COTT

ndividual control path may consist of pressure tapping line, pressure sensor, sensing line, ¢g
tontrol line [see Figures 1 a), 1 b) and 1 ¢), principle for two control paths].

..... TOCTOTT

pressure tapping line

line to the g

3.7

sensing line

line betwee

3.8
control lin
line betweg]

3.9

pressure s
comparatot
system pre

Note 1 to ent

ressure sensor

n the pressure sensor and control module

23

n the control module and the main valve

ENSor
in which a predetermined adjustable valye of pressure is compared with the ag
Esure

the control ynit is removed when the system pressure has been lowered to a predetermined pressure.

3.10

control moldule

module wh
the main v4

3.11

closed circ
principle ch
the loading

3.12
open circu

ch transforms the signal\from the pressure sensor into a force to operate the actuat
lve

uit principle
aracterized by-the fact that on failure of the external control energy, the control unit ef
or relief of thie main valve

t principle

ntrol

tual

ry: On reaching the predetermined pressureé, a signal is transmitted to the control unit. The signpal to

br of

fects

5 not

principle c

racterized by the fact that on failure of the external control energy the control unit doe

change the loading or relief of the main valve

3.13

operating force

force which

3.14

causes the main valve to operate

set pressure of a CSPRS
predetermined pressure at which a main valve disc under operating conditions commences to open

Note 1 to entry: It is the gauge pressure measured at the main valve inlet at which the pressure forces tending to
open the main valve for specified service conditions are in equilibrium with the forces retaining the main valve

disc on its se

at.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=75b5b5cbe179bebd01c20bb670eae11f

ISO 4126-5:2013(E)

3.15

maximum allowable pressure

PS

maximum pressure for which the protected equipment is designed

3.16
overpressure
pressure increase over the set pressure, usually expressed as a percentage of the set pressure

3.17
reseating pressure

valupo he seat or at

cold differential test pressure
inlef static pressure at which the main valve is set to commence to open on theé test bench

Note|l toentry: This test pressure includes corrections for service conditions, e.g. backpressure and/or femperature.

3.19
reli¢ving pressure
presgure used for the sizing ofa CSPRS which is greater than or equial to the set pressure plus oyerpressure

rence between set and reseating pressures, normally stated as a percentage of set pregsure except

ing sensing pressure
predetermined pressure which activates thepressure sensor

w

I
[

a) Two control lines, relieving principle

© IS0 2013 - All rights reserved 3
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c) Two control lines, loading principle

[ve 3.1 pressure tapping line
3.2 pressure sensor

(s

3.3 sensingline

D1t 3.4 control module
4 control line
5 checkvalve

Linit 6  protected system

al control path

igure 1>~ Typical examples of redundancy for two individual control paths
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Main Main valve operated Control method
valve e.g. by e.g.

| |
—— Mechanical
— System fluid —+— Electrical

— Electronic

——Mechanical
11111 —— Pneumatic ——t— Electrical

[ 7 =—Ftertronic

~—~Medhanical

—[ — Hydraulic —<+— Eldctrical

- — Eleftronic

\/ —— Medhanical

T — Electric ——— Eldctrical
— Eleftronic

a) Type 1: Relieving principle

[ —

l Mechanical
System fluid —E Electrica
Electronif

b) Type 2: Loading principle

[

Figure 2 — Operating principle of the main valve

3.22
closingsensing pressure
predetermined pressure which deactivates the pressure sensor

3.23
back pressure
pressure that exists at the outlet of a safety valve as a result of the pressure in the discharge system

Note 1 to entry: The back pressure is the sum of the superimposed and built-up back pressures.

3.24

built-up back pressure

pressure existing at the outlet of the main valve caused by flow through the main valve and the
discharge system

© IS0 2013 - All rights reserved 5
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3.25

superimposed back pressure
pressure existing at the outlet of the main valve at the time when the device is required to operate

Note 1 to entry: It is the result of pressure in the discharge system from other sources.

3.26
balanced b

ellows

bellows device which minimizes the effect of superimposed back pressure on the set pressure of a safety

valve

3.27

lift
actual trave

3.28

flow area
minimum c
seat which

3.29
flow diame
diameter cg

3.30
theoretica
calculated g
area of the

1 of the main valve disc away from the closed position

ross-sectional flow area (but not the smallest area between seat and disc)‘bétween inlef
s used to calculate the theoretical flow capacity, with no deduction fer any obstruction

ter
rresponding to the flow area

discharge capacity
apacity of a theoretically perfect nozzle having a cress-sectional flow area equal to the
main valve

Note 1 to enffry: Expressed in mass or volumetric units.

3.31
coefficient

of discharge

value of actyial flowing capacity (from tests) divided by the theoretical flowing capacity (from calcula

3.32
certified (d
that portio

Note 1toent
capacity tim|
certified de-

3.33
DN (nomin
alphanume

ischarge) capacity
| of the measured capacity permitted to be used as a basis for the application of the CSH

Fy: [t may, for example,.equal: a) the measured capacity times the de-rating factor; or b) the theorg
es the coefficientrof\discharge times the de-rating factor; or c) the theoretical capacity time
Fated coefficient’of'discharge.

pl size)

and

flow

Fion)

RS

tical
5 the

[ic designation of size that is common for components used in a piping system, used for

reference p
correspond

1irposes, comprising the letters DN followed by a dimensionless number having an ind

rect

ence ta the physical size of the bore or outside diameter of the component end connectil

on

Note 1 to entry: The dimensionless number does not represent a measurable value and is not used for
calculation purposes.

Note 2 to entry: Prefix DN usage is applicable to components bearing PN designations according to ISO 7268.

Note 3 to entry: Adapted from ISO 6708:1995, definition 2.1.

3.34

opening time
time interval for the main valve disc to move from the closed to the fully open position

© ISO 2013 - All rights reserved
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3.35
reseating time
time interval for the main valve disc to move from the fully open to the closed position

3.36

opening dead time

time interval from the detection of the opening sensing pressure and the commencement of the opening
of the main valve

3.37

the closing

4 Symbols and units

Table 1 — Symbols and their descriptions

Symbol Description Unit
A Flow area of a safety valve (not smallest area between seatand disc) mm?
Kq Coefficient of dischargea —
Kar Certified de-rated coefficient of discharge (Kq x 0,9)2 —
n Number of tests —
qm Theoretical specific discharge capacity kg/(h-mm?2)
q'm Specific discharge capacity determined by tests kg/(h-mm?2)
a q and Kqr are expressed as 0,xxXx.

5 Pesign

5.1 | General

5.1.1 The design shall indonporate guiding arrangements necessary to ensure consister{t operation
and peat tightness.

5.1.2 The seat of anyvalve in the system, other than where it is an integral part of the valve shell, shall
be fgstened securély)to prevent the seat becoming loose in service.

5.1.3 All external adjustments shall be locked and/or sealed in such a manner so as tq prevent or
revepl unauthorized adjustments of the CSPRS.

5.1.4 &~In the case of main valves with restricted lift, the lift restricting device shall limit th¢ main valve
lift but shall not otherwise interfere with the operation of the main valve. The [ift restricting device shall
be designed so that, if adjustable, the adjustable feature can be mechanically locked and sealed. The lift
restricting device shall be installed and sealed in accordance with the design of the manufacturer.

The valve lift shall not be restricted to a value less than 30 % of the unrestricted lift or 1 mm,
whichever is greater.

5.1.5 For CSPRS working as safety shut-off valves it has to be assumed that the main valve cannot
be closed completely as a result of particles in the fluid. Upstream of the main valves, devices such as
perforated discs or strainers shall be installed. With the size of these bores or perforations, the leakage
rate of the main valve shall be determined.

5.1.6 Any CSPRS for toxic or flammable fluids shall be so designed to prevent leakage to atmosphere
or if vented it shall be disposed of in a safe place.

© IS0 2013 - All rights reserved 7
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5.1.7 The main valve shall be provided with a drain connection at the lowest point where liquid could
collect unless other provisions for draining are provided.

5.1.8 The design stress of pressure-retaining shells shall not exceed that specified in the
appropriate standards.

NOTE

For example, EN 12516 or ANSI/ASME B 16.34 may be used as reference.

5.1.9 The material of guiding surfaces shall be corrosion resistant and shall be selected to minimize

the possibil
5.1.10 Sea

ity of galling or seizure.

and disc of CSPRS shallbe made of suitable material in order to avoid increasing set pres

ure,

e.g. cold we

5.1.11 The
relieved un
or rotating

5.1.12 Ope
valve. They

For main v{
on the valv
completely

The interng
rating oper
forces of ma

5.1.13 Eac
in case of fa
other, shall &

NOTE Iy
per main val

5.1.14 For

5.1.15 Itis
application.
one control

5.1.16 Wh
These lines
The only ex

5.1.17 Wit

ding or sticking.

main valve opens without the assistance of any energy other than that of thefluid t
Her the principle of 3.3 or 3.4 (see Figure 2). The design of the main valve shalltnot be of
Hisc valve type.

can be mechanical, e.g. springs or weight, hydraulic, pneumatic or efectrical [see Figure }

lves and valves used as control module where the system pressure or control medium
e disc in the direction of closing, the opening force shall be.rated such that the valve o
with twice the system pressure.

| functional reserve of safety-related components in.the control paths shall be ensure
hting forces to be at least twice the force necessaryfor opening the main valve. The ope]
in valves notin accordance with ISO 4126-1 shallbe rated atleast twice the necessary fo

individual control path shall be so designed ¢hat the relevant main valve will operate rel
lure of the other individual control paths. Atleast three control paths, each independent of
ein operation. Atleasttwo control pathsshall be in accordance with the closed circuit prin

ve comply with this part of ISO 4126-5.
Lest purposes it shall be pessible to operate the main valve.

permissible to operate more than one main valve from a single control unit subject t
Redundancy of individual control systems shall be in accordance with this part of ISO 41
[path has to be madeinactive for performance testing during operation, two shall stay ad

bn operating{the€ main valve other than by electrical means, there shall be two control 1
shall not bednstalled in near proximity to each other in order to avoid simultaneous dan|
ceptionisas described in 5.1.17.

h a'CSPRS operating under the relieving principle and with filtered control fluid, which i

o0 be
gate

rating forces other than those created by the fluid itself can only be usedfor closing the ain

a)].

acts
peENS

d by
ning
rces.
ably

each
iple.

stallations with two main valves eachtovering the required capacity, two installed control paths

o its
6. If
tive.

nes.
jage.

5 not

the system

a)
b)

luid, it is permissible to use only one control line [see Figure 1 b)] providing that:

the pipe is atleast 15 mm bore to avoid the risk of blockage;

20 % of the original flow area;

<)

time of

d) theope

the main valve is not to be exceeded;

ning time is determined by test.

the pipe is of sufficient thickness to ensure that if it is crushed the remaining flow area is at least

this area of 20 % of the original flow area is sufficient to ensure that the specified maximum opening

5.1.18 When operating the main valve under the loading principle each control line shall be fitted with
a check valve close to the actuator [see Figure 1 cJ].

© ISO 2013 - All rights reserved
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5.1.19 It shall be possible to test at any time the functionality of all the control paths of a CSPRS to
verify the performance of the main valve and the functionality of the individual control paths. Values and
procedures determined in 7.1.1 shall be verified for functionality and predictive maintenance.

For tests under operating conditions, a locking system is necessary which ensures that according to 3.5
at least two individual control paths stay in operation.

5.1.20 Only non-corrosive fluids shall be used in the control unit. In the event that the system fluid is
not clean or is corrosive then a suitable “barrier” (e.g. siphon, diaphragm) shall be provided to ensure
that the control unit can function reliably. The formation of condensate in any gaseous fluid or vapour
shall not be allowed if it affects the functionality of the control unit.

5.2

The
the
cony

The
exte
valvi

NOT

Valve end connections

inlet design of valve end connections, regardless of type, shall be such that/the inte
external pipe or stub connection at the main valve inlet is at least equal té-that of thg

ection [see Figure 3 a)].

nal pipe connection at the main valve outlet is at least equal to that®of the valve outlet, ¢
bs with female threaded outlet connections [according to Figure:3 b)].

) See Clause 7 regarding type testing.

a) Inlet

'nal area of
valve inlet

putlet design of valve end connections, regardless of type, shall be such that the internal area of the

xcept those

© IS0 2013 - All rights reserved
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b) Outlet
Key
1 mainvalve 3 unsatisfactory
2 satisfactory 4  required internal diameter of the main.valve for
CSPRS to function properly

a  [fthe nogminal diameter of the pipe is not equal to the nominal diameter of the main valve.outlet as shown} i

b), then jp suitable pipe shall be fitted during testing as specified in 7.1.3.

Figure 3 — Design of end connections

5.3 Minimum requirements for springs

Pressure se

tting springs, as applicable, shall be in accordance with ISO 4126-7.

5.4 Matdrials

5.4.1 Al

materials shall be compatible with the system fluid, the adjoining components and

environmerint in which the CSPRS is to be used. Temperature variations shall be considered.

5.4.2 Onl

NOTE F
ASTM, JIS, et

These mate

6 Produ

r approved materials shall be used for pressure-retaining shells.

br example, EN 12516 or any other published national or international material standards (e.g. A|
c.) may be used as reference.

rials and their temperature limitations shall be suitable for pressure-containing functi

ction testing

6.1 Pur

ose

The purposk of\these tests is to ensure that each and every CSPRS meets the requirement for whi
has been dgsigned without exhibiting any form of leakage of pressure-retaining components or joil

the

the

SME,

ch it
hts.

6.2 General

It is permissible to test the main valve independently from the control unit. All temporary pipes,
connections and blanking devices shall be adequate to 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.

10
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6.3 Hydrostatic testing

6.3.1 Application

The portion of the main valve shell exposed to the inlet pressure shall be tested to a pressure 1,5 times
the manufacturer’s stated maximum pressure for which the valve is designed.

The portion of the main valve shell on the discharge side of the seat shall be tested to 1,5 times the
manufacturer’s stated maximum back pressure for which the valve is designed. This pressure can be
lower than that given by the outlet flange rating.

6.3. Duration

The [test pressure shall be applied and maintained at the required magnitude for a Sufficient length of
timd to permit a visual examination of all surfaces and joints to be made, but in any'¢ase for rjot less than
the fimes given in Table 2. For tests on the discharge side of the seat, the testing&ime shall pe based on
the pressure specified in 6.3.1 and discharge size.

Table 2 — Minimum duration of hydrostatic test

Nominal size Minimum duration
DN irt seconds
DN <50 15
65 < DN <200 60
DN = 250 180

6.3.3 Acceptance criteria

No l¢akage from tested parts as defined in 6:3.1 is accepted.

6.3.4 Safety requirements

Water of suitable purity shall-normally be used as the test medium. Where other liquids are used,
addifional precautions may benecessary. Valve bodies shall be properly vented to remove enftrapped air.

If mgterials which are liable to failure by brittle fracture are incorporated in that part of the yalve which
is to|be hydrostaticallytésted, then both the valve, or part thereof, and the testing medium ghall be at a
sufficient temperature to prevent the possibility of such failure.

No valve or partthereof undergoing pressure testing shall be subjected to any form of shock]loading, for
exarpple 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 outin place of the standard shell hydrostatic
test with the agreement of all parties involved in the following cases:

a) valvesofsuch design and construction thatitis 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 portions of the valve to be tested, test pressure and duration of application shall be as specified in 6.3.

© IS0 2013 - All rights reserved 11
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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:

ifamajor 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

a)
volume
b) theris
and th
theris
transit
c) attenti

storage

Valves undsd
increase ha

No valve undergoing pneumatic test shall be subject to any form of shock loading.

Precautiong

6.5 Adju
Each CSPRS

[t is not pe
gas asthet
accordance

6.6 Seat

The seat le
differential
and the pur

NOTE F

6.7 Pres

All pressur
appropriate

of water contains, when both are at the same pressure);

choice of materials for valves that are to be pneumatically tested shall be such as to-g
of brittle failure during test. This necessitates provision of an adequate margin betweel
on temperature of all parts and the metal temperature during testing;

n is drawn to the fact that if there is a reduction in gas pressure between thehigh-pres
and the valve under test, the temperature will decrease.

rgoing pneumatic test should not be approached for close inspection‘until after the pres|
5 been completed.

shall be taken against pressures generated in excess of €ést pressure.

stment of set or cold differential test pressure
shall be adjusted to its designated set or, if applicable, cold differential test pressure.

'missible to adjust the set or cold differerntial test pressure of a CSPRS using air or d
bst medium unless the pressure-retaining parts have previously been subjected to a te
with 6.3 or 6.4.

Jeakage test

nkage test of a main valve shall be carried out after the adjustment of the set or the
test pressure. The test procedure and leakage rate shall be agreed between the manufact]
chaser.

br example, API 527 can be used.

sure seals

e sealsibetween valve, loading/unloading line and sensing line shall be leak testg
, hold for 1 min at 10 % or 0,35 bar, whichever is the greater below set pressure, using a

1 the

sure

sure

ther
st in

cold
urer

d. If
ir or

nitrogen. Lé

akngp isnot nr(‘pp‘mhlp

7 Type testing

7.1 General

7.1.1 Application

The operating and flow characteristics of a CSPRS shall be determined by type tests in conformity with
this clause. For CSPRS, working as safety shut-off valve testing of flow characteristics is not applicable.

The design shall be verified according to the requirements in 5.1

12
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Values and procedures for testing the internal functional reserve according to 5.1.12 of safety-related
elements of the control paths shall be defined and documented, e.g. in the operation manual of the CSPRS.

These shall be used for tests according to 5.1.19.

7.1.2 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 main valve which influence fluid flow shall
be cpmplete and installed in the valve.

The [testing procedure, test rig and equipment shall be such that the operability and\capfcity at the
religving pressure can be established.

7.1.3 Objectives of tests

The [ objective of the tests is to determine, under specific operating) conditions, thg particular
charfacteristics of the CSPRS. The following characteristics are examplésiand there may be gthers:

a) fpetpressure;

b) pverpressure;

c) functional times as applicable, e.g. opening dead time; 0pening time;
d) relieving pressure;

e) Feseating pressure;

f) plowdown;

g) reproducibility of CSPRS performarice;

h) mechanical characteristics of the CSPRS such as:

— ability to reseat satisfagtorily;

— absence or presence of chatter, flutter, sticking and/or vibration.
i) |iftat overpressure;

j)  pctual massflow rate.

7.1.4 Procedure for testing

The |tésts shall provide suitable data from which the operational and flow characteristics may be
determined. For valves with internally screwed connections on the outlet with a contiguration as shown
in Figure 3 b), a pipe, of appropriate thickness, at least five diameters long shall be fitted during the test.

7.1.5 Results calculated from tests

The theoretical flowing capacity is calculated in accordance with ISO 4126-7 as applicable, and, using
this value together with the actual flowing capacity at relieving pressure, the coefficient of discharge of
the main valve is calculated in accordance with ISO 4126-7.
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7.1.6 Design changes

When changes are made in the design of a CSPRS in such a manner as to affect the flow path or lift of the
main valve or performance characteristics of the CSPRS, new tests shall be carried out in accordance
with this clause.

7.2 Tests to determine operating characteristics

7.2.1 General requirements

wia-characteristis or
superheatefl steam wit ce shall be teste(d on
steam, air qr other gas of known characteristics. Valves for liquid service shall be tested onwatér or
other liquids of known characteristics.

The allowalple tolerances or limits as applicable on the operating characteristics are as)follows:
a) setpregsure: = 3 % of set pressure or + 0,1 bar, whichever is the greater.

If the pilot is to be adjusted separately from the main valve, the pressure to which the pilot is adjusted
may not bq the same as the set pressure. The opening sensing pressuré.shall be specified by the
manufacturer. It shall be demonstrated that the pilot is adjusted in such{a way that the above tolerpnce
on set presqure is maintained;

b) overpré¢ssure: the value stated by the manufacturer but notiexceeding 10 % of set pressuie or
0,1 barwhichever is greater;

c) lift at operpressure: not less than the value stated by the‘manufacturer;
d) blowdofwn: not greater than the value stated by the-manufacturer, but within the following limits:

— corppressible fluids: minimum: 2,0 % (not-applicable for the pilot operated safety valves with
modulating action),

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

— incpmpressible fluids: minimfum: 2,5 % (not applicable for the pilot operated safety valves with
modulating action),

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

e) overprg¢ssure and blowdown of restricted lift pilot operated safety valves shall have the dame
toleranges or limits dasthe unrestricted lift valves;

f) overpr¢ssureand’blowdown of pilot operated safety valves with modulating action shall be verjfied
and be ptablefor various lifts between the minimum and maximum stated by the manufacturdr.

7.2.2 Testequipment

The uncertainty of pressure measurement shall be within + 0,5.

7.2.3 CSPRS used in the test programme

The CSPRS tested shall be representative of the design, pressure, and main valve size range of CSPRS for
which operating characteristics are determined within the capability of the test laboratory.

For main valve size ranges containing seven or more sizes, tests shall be carried out on three sizes. If the
size range 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 main valves tested previously are no longer representative of
the range, further tests on the appropriate number of sizes shall be carried out.
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The same control unit may be used for a number of main valve tests.

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

In the case of a main valve or a control unit of either novel or special design, of which one size only at
one pressure rating is being manufactured, tests at a single set pressure are permitted by agreement.

ase-efamatvalve orcontrolunitefwhich-one size-only atvarteuspressureratings is being
factured, tests shall be carried out using four different set pressures, which shall covér the range
of pilessure for which the CSPRS shall be used.

Where the size range cannot be adequately covered then scale models shall be use®havingfa minimum
flowtdiameter of 40 mm.

All dimensions of the flow path in the model shall be strictly to scale with the€orresponding|dimensions
of thle actual valve.

All dimensions of the parts which can affect the overall thrust exereised by the medium on|the moving
parts shall be to scale.

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

The pverall spring rate of spring plus bellows, if any;*of the model shall be to scale with the foverall rate
of thie actual valve.

The Foughness of all surfaces of the flow path-of the model shall not be less than that of the cojresponding
surfpces of the actual valve.

Before tests are carried out, it shall be verified that the model complies with the above.
7.3 | Tests to determine flow-characteristics

7.3.1 Testrequirements

Aftel the operationaleharacteristics (see 7.2) have been satisfactorily established, it is accegtable to use
steam, air or othergas of known characteristics as the fluid for flow characteristics tests except for CSPRS
designed for liquid service. CSPRS for use with liquids shall be tested with water or other liqufid of known
charfacteristi€s) When flow characteristics are determined independently from operating chafacteristics,
the yalve disc'shall be held at the lift as determined by the operating characteristics tests.

7.3.2 _-CSPRS used in the test programme

The CSPRS shall be the same as, or identical to, those used for the tests operating characteristics tests
(see 7.2.3).

7.3.3 Test procedure

7.3.3.1 Test conditions
The testing procedure, test rig and equipment shall be approved before testing is undertaken.

The testing procedure, test rig and equipment shall be such that the capacity at the overpressure can
be established.
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The lift shall be the same as determined during the operational testing.

Tests shall be conducted at various pressures to establish that no variation of the coefficient of discharge

with the rel

evant position(s) of the adjusting ring(s), if any, occurs.

7.3.3.2 Flowing capacity for control unit

The discharge capacity (if any) through a control unit shall not be taken into account unless it represents
more than 25 % of the total flow.

7.3.3.3 Number of valves

The flow chpracteristic test for determination of the coefficient of discharge shall be carried outatt
different pressures for each of three sizes of a given main valve design unless the size range contain
more than {ix sizes, in which case the number of sizes tested may be reduced to two.

When a siz¢ range is extended from one containing fewer than seven sizes to one containing seve
more sizes, [then tests on three sizes of valves (a total of nine tests) shall be carried\out.

In the case pf valves of either novel or special design of which only one size atvarious pressure raf

is being m
range of pr¢

7.3.3.4 R{

For restrict]
tests to det

For restrict
performed

using a minfmum of three test pressures at each lift-This curve may be used to establish the coeffi

of dischargg

7.3.3.5 Ve

Three tests
back pressy

These tests
In all cases

For compre
exceeds thq
tests shall |
required tg

ufactured, tests shall be carried out at four different set pressures which shall cove
ssures for which the valves will be used, or as determined by, the limits of the test facil

pstricted lift valves

ed lift valves the capacity at restricted lift may be determined immediately following
brmine flow characteristics at full lift or determined later.

bd lift designs, a curve of coefficient of discharge versus lift may be established. Tests shd
ht minimum lift, maximum lift and at least‘three lifts between minimum and maximun

 for any lift between minimum and maximum lift.

llue of test pressure

shall be carried out on each safety valve size at test pressures whereby the ratio of abs
re to absolute relieving'‘pressure is less than 0,25.

shall be carried outWwith atmospheric back pressure.
pf a single main valve design, tests shall be carried out at four different pressures.

ssible fluids, when the ratio of absolute back pressure versus absolute relieving pres
value<9f. 0,25, the coefficient of discharge can be largely dependent upon this ratio. ]
e conducted at ratios between the pressure ratio of 0,25 and the maximum pressure
6btain curves or tables of coefficient of discharge Kq versus the ratio of absolute

hree
5 not

n or

ings
" the
y.

=

r the

11 be
h lift
rient

lute

sure
'hen
ratio
back

pressure a

d absolute relieving pressure. 1nis curve may be extended to cover the tests with pre

ratios less than 0,25.

sure

For incompressible fluids the coefficient of discharge does not depend on the ratio of absolute back

pressure to

7.3.3.6 Fl

absolute relieving pressure.

ow testing acceptance tolerance

In all the methods described for flow characteristic testing, all final results shall be within + 5 % of the
arithmetic average to certify one common discharge coefficient.

Where these tolerances are notachieved when testing, to produce the curve of coefficient of discharge versus
the ratio of absolute back pressure to absolute relieving pressure greater than 0,25, the curve illustrating
the lowest coefficient of discharge versus this ratio shall be accepted for the range of valves tested.
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