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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.
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INTERNATIONAL STANDARD ISO 4126-

4:2013(E)

Safety devices for protection against excessive pressure —

Part 4:
Pilot operated safety valves

1 Ppcope

This|part of ISO 4126 specifies general requirements for pilot operated safety valves, ifrespe¢ctive of the
fluid for which they are designed. In all cases, the operation is carried out by the fluid’in the system to
be protected.

It is applicable to pilot operated safety valves having a valve flow diameter of 4mm 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 it is not applicable to applications of pilet‘operated safety valves.

2 Normative references

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

ISO #126-7:2013, Safety devices for protection agginst excessive pressure — Part 7: Common data

3 [Terms and definitions

For the purposes of this document, the'following terms and definitions apply.

31

pilot operated safety valve

self-hActuated device comprising a main valve and an attached pilot

Note|1 to entry: The piletrésponds to the pressure of the fluid without any other actuating energy than the fluid
itself and controls the\eperation of the main valve. The main valve opens when the fluid pressure [that keeps it
closgd is removed©treduced. The main valve re-closes when the pressure is re-applied.

Note|2 to entryi: See Figure 1 for a list of main components.

3.2

maipvalve

parts of a pilot operated satety valve, through which the discharge capacity 1s achieved

3.3

flowing pilot

pilot which discharges the fluid throughout the relieving cycle of the pilot operated safety valve

© IS0 2013 - All rights reserved
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disc (or piston)

seat

main valve body

main valve inlet
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pilot outlet

connection of the sensing line (see Note)

he sensing line from the pilot can be either connected to the main valve inlet or connected directly
ment to be protected. In cases where the sensing line is not connected to the main valve |nlet,

s<hould be givan tothe ]ongﬂn andtothe prnf‘ﬂr‘h'nn from ﬁamago ofthe cnncing line.

Figure 1 — Nomenclature of main components of a pilot operated safety valve

3.4

non-flowing pilot
pilot in which the fluid flows only during the opening and/or closing of the pilot operated safety valve

3.5
ON/OFF

action characterized by stable operation resulting in fully open or fully closed main valve position

Note 1 to entry: This is an action of the pilot operated safety valve.

© ISO 2013 - All rights reserved
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3.6

modulating

action characterized by a gradual opening and closing of the disc of the main valve which is a function of
the pressure, proportional but not necessarily linear

Note 1 to entry: This is an action of the pilot operated safety valve.

3.7

set pressure

predetermined pressure at which the main valve of a pilot operated safety valve 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 foérgps tending to
lift the main valve disc for the specific service conditions are in equilibrium with the forces retainjing the main
valvg disc on its seat.

3.8
maximum allowable pressure
PS
maxjmum pressure for which the protected equipment is designed

39
opening sensing pressure
presgure at which the pilot commences to open in order to achieye the set pressure

3.10
overgpressure
presfsure increase over the set pressure, usually expréssed as a percentage of the set pressure

reseating pressure
valup of the inlet static pressure at which the'main valve disc re-establishes contact with the seat or at

b test bench

femperature.

] to the set

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

3.15

built-up back pressure

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

3.16
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.

© IS0 2013 - All rights reserved 3
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3.17
blowdown

:2013(E)

difference between set and reseating pressures

Note 1 to entry: Blowdown is normally stated as a percentage of set pressure except for pressures of less than

3 bar when the blowdown is expressed in bar.

3.18

lift

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

3.19

flow area

minimum cfoss-sectional flow area (but not the smallest area between disc and seat) betweemrinlet and
seat which |s used to calculate the theoretical flowing capacity of the main valve, with no deductiop for
any obstrudtion

3.20

flow diamgdter

diameter cqrresponding to the flow area

3.21

theoretical discharge capacity

calculated dapacity of a theoretically perfect nozzle having a cross-sectional flow area equal to the flow
area of the main valve of a pilot operated safety valve

Note 1 to enffry: It is expressed in mass or volumetric units.

3.22

coefficient|of discharge

value of actyial flowing capacity (from tests) divided bythe theoretical flowing capacity (from calculation)
3.23

certified (discharge) capacity

portion of the measured capacity permitted to be used as a basis for the application of a pilot
operated sdfety valve

Note 1 to enfry: It may, for example, equalthe: a) measured flow rate times the de-rating factor; or b) theorgtical
flow rate timles the coefficient of diseharge times the de-rating factor; or c) theoretical flow rate times the certified

de-rated coe

3.24

DN (nomin
alphanume
reference p
correspond

Note 1 to e

fficient of discharge.

al size)

irposesycomprising the letters DN followed by a dimensionless number having an ind
ence to-the physical size of the bore or outside diameter of the component end connecti

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

rect
bn

trv: The dimensionless number does not represent a measurable value and is not use

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.
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4 Symbols and units

Table 1 — Symbols and their descriptions

Symbol Description Unit
A Flow area of a safety valve (not smallest area between seat and disc) mm?2
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-mm2)
q'm Specific discharge capacity determined by tests kg/(h-mm?2)
a (q and Kqr are expressed as 0,XxX.
5 Pesign
5.1 General
5.1.1 The design shall incorporate guiding arrangements necessary to ensure consister{t operation
and peat tightness.
5.1.2 The seat of the main valve, other than when itds‘\an integral part of the valve shll, shall be
fast¢ned securely to prevent the seat becoming loose insservice.
5.1.3 Means shall be provided to lock and/or to seal‘all external adjustments in such a marnner so as to
previent or reveal unauthorized adjustments of-the pilot operated safety valve.
5.1.4 In the case of main valves with restricted lift, the lift restricting device shall limit th¢ main valve
lift fut shall not otherwise interfere with the operation of the main valve. The lift restricting|device shall

be designed so that, if adjustable, the adjustable feature can be mechanically locked and sez
restricting device shall be installed and sealed in accordance with the design of the manufact

The pvalve lift shall not be restricted to a value less than 1 mm.

5.1.

5.1.
colle

5.1.7
appf

NOTE

ct unless otherprovisions for draining are provided.

opriate-standards.

Pilot operated saféty valves for toxic or flammable fluids shall have the pilot vented to

The main valve shall be provided with a drain connection at the lowest point wher

The design stress of pressure-retaining shells shall not exceed that speci

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

led. The lift
urer.

a safe place.

e liquid can

ied in the

5.1.8 The materials for adjacent sliding surfaces such as guides and disc/disc holder/spindle shall be
selected to ensure corrosion resistance and to minimize wear and avoid galling.

5.1.9

In the case of reasonably foreseeable damage to connections between the various c

omponents,

the resulting flow areas shall be such that the pilot operated safety valve will discharge its certified
capacity at not more than 1,1 times the maximum allowable pressure.

5.1.10 When the superimposed back pressure can be higher than the inlet pressure, means shall be
provided so that the main valve does not open.

5.1.11 Easing gear shall be provided when specified or alternatively means for connecting and applying
pressure to the pilot adequate to verify that the moving parts critical to proper operation are free to move.

© IS0 2013 - All rights reserved
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5.1.12 The fitting of any additional device to a pilot and main valve combination shall not prevent the
pressurized system from being protected under any circumstances.

5.2 Valve end connections

The inlet design of valve end connections, regardless of 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 2 a)].

The outlet design of valve end connections, regardless of type, shall be such that the internal area of
the external pipe connection at the safety valve outlet is at least equal to that of the valve outlet, except
those valvep with female threaded outlet connections [see Figure 2 b)].

NOTE S¢e Clause 7 regarding type testing.

4
w
N

2 2

a)Inlet

4

b) Outlet
Key
1 mainvalvé 3 unsatisfactory
2 satisfactory 4 required internal diameter of the pilot operate

safety valve for the valve to function properly

a  [fthe nominal diameter of the pipe is not equal to the nominal diameter of the valve outlet as shown, then a
suitable pipe shall be fitted during testing as specified in 7.1.4.

Figure 2 — Design of end connections

5.3 Minimum requirements for springs

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

6 © IS0 2013 - All rights reserved
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Materials

Only approved materials shall be used for pressure retaining shells.

NOTE

For example, EN 12516 or any other national or internationally recognized standards (e.

etc.) may be used as reference.

g. ASME, ]IS,

These materials and their temperature limitations shall be suitable for pressure-containing function.

6 Production testing

6.1

The
for
com

6.2
Allt
Any

be g
mag

6.3

6.3.]
The

the manufacturer’s stated maximum préssure for which the pilot operated safety valve is d

The

Purpose

purpose of these tests is to ensure that all pilot operated safety valves meet the re
vhich they have been designed without exhibiting any form of leakage fromy pressui
ponents or joints.

General
bmporary pipes, connections and blanking devices shall be adequate to withstand the te

temporary welded-on attachments shall be carefully removed and the resulting weld
round flush with the parent material. After grinding, all Such scars shall be inspect
hetic particle or liquid penetrant techniques.

Hydrostatic testing

| Application

portion of the main valve shell exposedto the inlet pressure shall be tested to a pressu

ma

lowdr than that given by the outlet flange rating.

6.3.

The [test pressure shall be applied and maintained at the required magnitude for a sufficie|
timg to permit a %Wisual examination to be made of all surfaces and joints, butin any case for
the imes given\in Table 2. For tests on the discharge side of the seat, the testing time shall
the pressuresspecified in 6.3.1 and the discharge size.

portion of the main valve shell exposed to outlet pressure shall be tested to 1,]
facturer’s stated maximum\back pressure for which the valve is designed. This pres

Duration

quirements
e-retaining

St pressure.

scars shall
bd by using

re 1,5 times
bsigned.

times the
sure can be

nt length of
otless than
be based on

Table 2 — Minimum duration of hydrostatic test

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

6.3.3 Acceptance criteria

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

Water of suitable purity shall normally be used as the test medium. Where other testing media are used,
additional precautions may be necessary. Valve bodies shall be properly vented to remove entrapped air.

If materials which are liable to failure by brittle fracture are incorporated in that part of the pilot
operated safety valve which is to be hydrostatically tested, then both the pilot operated safety valve,
or part thereof, and the testing medium shall be at a 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, for

example ha
6.4 Pneu

6.4.1 App

Pressure te
standard bg

a) valvesqd
b) valves {

The portion
be as specif]

6.4.2 Safq
The hazard

Particular g
a) Ifamaj
energy
raising
volume|

b) The ris
stage a
to avoi

betweg)

Attenti
storage

<)

IIIIICT tcotius.
matic testing

lication and duration of test

sting with air or other suitable gas should be avoided but may be carried out in place o
dy hydrostatic test with the agreement of all parties involved in the\following cases:

fsuch design and construction thatitis not practicable for them ta'be filled with liquid; an|
hat are to be used in service where even small traces of water cannot be tolerated.

s of the valve to be tested, test pressure, duration of application and acceptance criteria
ied in 6.3.

bty requirements
5 involved in pneumatic pressure testing shall be considered and adequate precautions t4
ttention is drawn to some relevant factors as follows.

pr rupture of the valve should occupat some stage during application of pressure, conside
will be released; hence no personnel should be in the immediate vicinity during pres|
(for example a given volunie“of air contains 200 times the amount of energy that a sin
of water contains whenrbeth are at the same pressure).

k of brittle failureinder test conditions shall have been critically assessed at the d¢g
hd the choice of matérials for valves which are to be pneumatically tested shall be sug
| the risk of brittle failure during test. This necessitates provision of an adequate mg
n the transition temperature of all parts and the metal temperature during testing.

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

Valves undd

rgoing pneumatic test should not be approached for close inspection until after the pres

ff the

d/or

chall

ken.

able
sure
hilar

sign
h as
rgin

sure

sure

increase has been completed.

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

Precautions shall be taken against pressures generated in excess of test pressure.

6.5 Adjustment of set or cold differential test pressure

Each pilot operated safety valve shall be adjusted to its designated set or cold differential test pressure.

It is not permissible to adjust the set or cold differential test pressure of a pilot operated safety valve
using air or other gas as the test medium unless the pressure-retaining parts have previously been
subjected to a test in accordance with 6.3 or 6.4.

© ISO 2013 - All rights res
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It is permissible to establish the set or cold differential test pressure by adjustment of the pilot only.
In cases such as these, it shall be shown that the opening sensing pressure of the pilot achieves the
required set pressure of the main valve.

6.6 Seatleakage test

6.6.1 General

The seat leakage test of the pilot operated safety valve shall be carried out after the adjustment of the set
or the cold differential test pressure. The test procedure and the leakage rate shall be agreed between

the gramufactureramdthe purchaser Whenitis ot thecase; the vatues im 663 amdt6:64shall be used.

6.6.2 Test procedure

The |pilot and the main valve can be tested separately. Blank off the outlet/s andaising air|or nitrogen
gas, reduce the inlet pressure by 10 % or 0,35 bar below the value of set or cold differential tejst pressure,
whighever is the greater. The leakage rate up to 70 bar set pressure shall ngtexceed the values in 6.6.3
and p.6.4. At pressure above 70 bar the maximum leakage rate shall incréase in direct propaqrtion to the
incrg¢ase of set or cold differential test pressure.

When the pilot discharge is connected into the main valve outlet, the-leakage rate through both the pilot
and the main valve can be added together, and its measurementcarried out at the main valye outlet.

Bubble leak measurement shall be carried out using 6 mmiinternal diameter pipe inserted |13 mm into
a volume of water.

NOTE Alternatively, API 527 can be used.

6.6.3 Pilotleakage rate
The Jeakage rate shall not exceed:
— Elastomeric seat version: 0 bubbles/min;

— metal seat version: 20 bubbles/min.

6.6.4 Main valve leakage rate
The Jeakage rate shall not exceed:
— Elastomericsgat' version: 5 bubbles/min;

— metal seatversion: 20 bubbles/min.

6.7 | Pressure seals

All pressure seals between valve, loading/unloading line and sensing line shall be leak tested. If
appropriate, hold for 1 min at 10 % or 0,35 bar, whichever is the greater, below set pressure, using air or
nitrogen. Leakage is not acceptable.

7 Type testing
7.1 General

7.1.1 Application

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

© IS0 2013 - All rights reserved 9
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This subclause applies to the types of devices defined in 3.1.

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 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.

7.1.3 Objectives of tests

The objectiye of the tests is to determine, under specific testing conditions as a minimuin; the following
characteristics of the valves before opening, while discharging and at reseating:

a) setpregsure;

b) overpr¢ssure;

c) reseatipg pressure/blowdown;

d) reprodicibility of valve performance;

e) mechanical characteristics of the valves determined by sight'or hearing such as:
— ability to reseat satisfactorily;
— abgence of chatter, flutter, sticking and/or harinful vibration;

f) liftat oyerpressure;

g) actual gnass flow rate.

7.1.4 Progedure for testing

The tests shall provide suitable-data from which the operational and flow characteristics maly be
determined. For valves with internally screwed connections on the outlet with a configuration as shown
in Figure 2 b), a pipe of appropriate thickness, at least five diameters long, shall be fitted during the|test.

7.1.5 Results calculated from the tests

The theoretical flewing capacity is calculated in accordance with ISO 4126-7 as applicable, and, ysing
this value t¢getherwith the actual flowing capacity at relieving pressure, the coefficient of discharge of
the valve is|calgulated in accordance with ISO 4126-7.

7.1.6 Design changes

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

7.2 Tests to determine operating characteristics

7.2.1 General requirements

Valves for air or other gas service shall be tested using air or any other gas of known characteristics or
superheated steam with a minimum of 10 °C of superheat. Valves for steam service shall be tested on

10 © IS0 2013 - All rights reserved
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steam, air or other gas of known characteristics. Valves for liquid service shall be tested on water or
other liquids of known characteristics.

The allowable tolerances or limits as applicable on the operating characteristics are as follows:
a) setpressure: = 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 be the same as the set pressure. The opening sensing pressure shall be specified by the
manufacturer. It shall be demonstrated that the pilot is adjusted in such a way that the above tolerance
on set pressure is maintained;

b) pverpressure: the value stated by the manufacturer but not exceeding 10 % of set,pressure or
D,1 bar, whichever is greater;

c) lift at overpressure: not less than the value stated by the manufacturer;
d) plowdown: not greater than the value stated by the manufacturer, but within the following limits:

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

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

— incompressible fluids: minimum: 2,5 % (not applicable for the pilot operjated safety
valves with modulating action),

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

e) pverpressure and blowdown of restricted lift pilot operated safety valves shall have the same
folerances or limits as the unrestricted lift:valves;

f) pverpressure and blowdown of pilot operated safety valves with modulating action shal| be verified
hnd be stable for various lifts between-the minimum and maximum stated by the manufacturer.

7.2.2 Pilot operated safety valve opening characteristics

The manufacturer shall specify the type of pilot and the type of action of the valve.

7.2.3 Testequipment

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

7.2.4 Valvesiised in the test programme (pilot and main valve in combination)

The pilot Operated safety valves tested shall be representative of the design, pressure and sjize range of
valvesfor which operating characteristics are determined within the capability of the test Inboratory.

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 pilot operated 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 of the pilot and main valve as a combination shall be carried out using three significantly
different pilot settings for each size of valve tested. Where three test pressures are required from one
valve size, this may be achieved by testing either one valve with three different pilot settings or three
valves of the same size at three significantly different pilot settings. 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.

© IS0 2013 - All rights reserved 11
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In the case of pilot operated valves of which one size only at various pressure ratings is being
manufactured, tests shall be carried out using four different pilot settings 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 of the main valve shall be used.
Reduced scale models shall have a minimum valve flow diameter of 40 mm.

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-te-seale:

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

Before testg are carried out, it shall be verified that the model conforms with the above,
7.3 Tests to determine flow characteristics

7.3.1 Testrequirements

After the operating characteristics (see 7.2) have been satisfactorily eStablished, it is acceptable t@ use
steam, air %r other gas of known characteristics as the fluid for flow characteristic tests excepft for

valves designed for liquid service. Pilot operated safety valves foruse with liquids shall be tested with
water or other liquid of known characteristics. Further, when discharged quantities are being assegsed,
the main valve disc shall be limited to the minimum lift as determined by the operating characteriftics
test at the dhosen overpressure, in cases where flow characteristics and operating characteristics are
determined independently.

7.3.2 Valyes used in the test programme

The main valve of the pilot operated safety valves tested shall be the same as, or identical to, those fised
for the operjating characteristics tests (see 7.2.4).

7.3.3 Test procedure

7.3.3.1 T¢st conditions
The testing|procedure, test rig and equipment shall be approved before testing is undertaken.

The testing|procedureytest rig and equipment shall be such that the capacity at the overpressurg can
be established.

The tests cgnbecarried out with or without the pilot.

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 main valve
design unless the size range contains not more than six sizes, in which case 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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7.3.3.3 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 designs, a curve of coefficient of discharge versus lift may be established.
Tests shall be performed at minimum lift, maximum lift and at least three lifts between minimum and
maximum lift using a minimum of three test pressures at each lift. This curve may be used to establish
the coefficient of discharge for any lift between minimum and maximum lift.

7.3.3.4 Value of test pressure

Thrd of absolute

bacK

e tests shall be carried out on each main valve size at test pressures whereby the ratig
pressure to absolute relieving pressure is less than 0,25.

Thege tests shall be carried out with atmospheric back pressure.

lre exceeds
n tests shall
required to
to absolute
than 0,25.

For ¢ompressible fluids when the ratio of absolute back pressure to absoluterelieving press
the yalue of 0,25, the capacity of the main valve can be largely dependent upon this ratio. The
be cpnducted at ratios between the pressure ratio of 0,25 and the maximum pressure ratio
obtalin curves of the coefficient of discharge Kq versus the ratio of absolute back pressure

religving pressure. This curve may be extended to cover the tests with pressure ratios less

This
It sh

curve shall be used for establishing the coefficient of discharge atany set pressure and ov
n1] also be used for establishing the coefficient of discharge under back pressure condit

erpressure.
ions.

7.3.3.5 Flow testing acceptance tolerance

In all the methods described for flow characteristies testing, all final results shall be within f 5 % of the

arithmetic average to certify one common discharge coefficient.

Where these tolerances are notachieved when testing, to produce the curve of the coefficient
versps the ratio of absolute back pressiive to absolute relieving pressure greater than 0,2
illuskrating the lowest coefficient of discharge versus this ratio shall be accepted for the ra
valves tested.

7.3.4 Adjustment duringtest

No afljustment to the main valve or pilot shall be made during the test. Following any changes
in the test conditions,a sufficient period of time shall be allowed to permit the rate of flow, t
and pressure to reach stable conditions before readings are taken.

7.3. Records and test results

The [test.records shall include all observations, measurements, instrument readings and

bf discharge
b, the curve
nge of main

br deviation
emperature

instrument

calihration records (if required) for the objective(s) of the tests. Original test records shall rd

main in the

custody of the test establishment that conducted the tests. Copies of all test records shall be supplied
to each of the parties concerned with the tests. Corrections and corrected values shall be entered
separately in the test record.

The manufacturer or his authorized representative shall keep a copy of the test records and their
additions for a period of 10 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 are accurate to within + 2 %.
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