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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, govern-
mental 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.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for voting. Publication as an International Standard requires
approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 4126-1 was prepared by Technical Committee ISO/TC 185,
Safety devices for protection against excessive pressure.

This first edition of 1ISO 4126-1 cancels and replaces ISO 4126 : 1981, of which it con-
stitutes a technical revision.

1SO 4126 will consist of the following parts under the general title Safety valves:
—  Part 1: General requirements

—  Part 2: Controlled safety pressure-relief systems

Annexes A, B, C, D and E of this part of ISO 4126 are for information only.
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INTERNATIONAL STANDARD

1SO 4126-1 : 1991 (E)

Safety valves —

Part 1:
General requirements

1 Scope

This part of 1ISO 4126 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 9 mm
and above, which are for use at set pressures of 1 bar gauge
(0,1 MPa) and above. No limitation is placed on temperature.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
1ISO 4126. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of 1SO 4126 are encouraged to
investigate the possibility of applying the most recent editions of
the standards indicated below. Members of IEC and 1SO
maintain registers of currently valid International Standards.

ISO 7-1: 1982, Pipe threads where pressure-tight joints are
made on the threads — Part 1 : Designation, dimensions and
tolerances.

ANSI/ASME B1.20.1: 1983, Pipe threads, general purpose (inch).

3 Definitions

For the purposes of this part of 1SO 4126, the following
definitions apply.

3.1 safety valve: Valve which automatically, without the
assistance of any energy other than that of the fluid concerned,
discharges a certified quantity of the fluid so as to prevent a
predetermined safe pressure being exceeded, and which is
designed to reclose and prevent the further flow of fluid after
normal pressure conditions of service have been restored.

3.1.1 direct-loaded safety valve: Safety valve in which the
loading due to the fluid pressure underneath the valve disc is
opposed only by a direct mechanical loading device such as a
weight, a lever and weight, or a spring.

3.1.2 assisted safety valve: Safety valve which, by means
of a powered assistance mechanism, may additionally be lifted
at a pressure below the unassisted set pressure and will, even in
the event of failure of the assistance mechanism, comply with
all the requirements for safety valves given in this part of
1ISO 4126.

3.1.3 suppliementary ioaded safety valve: Safety valve
which has, until the pressure at the inlet to the safety valve
reaches the set pressure, an additional force which increases
the sealing force.

This additional force (supplementary load), which may be
provided by means of an extraneous power source, is reliably
released when the pressure at the inlet of the safety valve
reaches the set pressure. The amount of supplementary loading
is so arranged that if such supplementary loading is not released,
the safety valve attains its certified discharge capacity with a
pressure at the inlet of the safety valve not greater than a
percentage of set pressure as determined by national regulations.

3.1.4 pilot-operated safety valve: Safety valve, the
operation of which is initiated and controlled by the fluid
discharged from a pilot valve which is itself a direct-loaded
safety valve subject to the requirements of this part of
1SO 4126.

3.2 pressure

3.2.1 set pressure: The predetermined pressure at which a
safety valve under operating conditions commences to open. It
is the gauge pressure measured at the valve inlet at which the
pressure forces tending to open the valve for the specified
service conditions are in equilibrium with the forces retaining
the valve disc on its seat.

3.2.2 overpressure (of a safety valve): A pressure increase
over the set pressure of a safety valve, usually expressed as a
percentage of set pressure.

3.2.3 re-seating pressure (of a safety valve): The value of
inlet static pressure at which the disc re-establishes contact
with the seat or at which lift becomes zero.

3.2.4 cold differential test pressure: The inlet static
pressure at which a safety valve is set to commence to open on
the test stand. This test pressure includes corrections for ser-
vice conditions of back pressure and/or temperature.
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3.25 relieving pressure; flow-rating pressure: Set
pressure plus overpressure.

NOTE — The limitations for relieving pressure are subject to national
requirements.

3.2.6 built-up back pressure : The pressure existing at the
outlet of the safety valve caused by flow through the valve and
the discharge system.

3.2.7 superimposed back pressure : The static pressure
existing at the outlet of a safety valve at the time when the
device is required to operate. It is the result of pressure in the
discharge system from other sources.

3.2.8 blowdown (of a safety valve): The difference be-
tween set and re-seating pressures, normally stated as a
percentage of set pressure except for pressures of less than 3
bar when the blowdown is then expressed in bar.

3.3 lift : The actual travel of the disc away from the closed
position.

3.4 flow area : The 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.

3.5 flow diameter : The diameter corresponding to the flow
area.

3.6 discharge

3.6.1 theoretical flowing (discharge) capacity: The
calculated capacity expressed in gravimetric or volumetric units
of a theoretically perfect nozzle having a cross-sectional flow
area equal to the flow area of a safety valve.

3.6.2 certified (discharge) capacity : That portion of the
measured capacity permitted to be used as a basis for the ap-
plication of a safety valve. It may be, for example, equal to

a) the measured flow rate times the derating factor, or

b) the theoretical flow rate times the coefficient of
discharge times the derating factor, or

c) the theoretical flow rate times the derated coefficient of
discharge.

3.6.3 equivalent calculated capacity : The calculated
capacity of the safety valve for conditions of pressure,
temperature or nature of the fluid which differ from those for
which certified capacities are available.

3.7 independent authority (in respect of safety valves) :
That authority which, in the country concerned, bears respon-
sibility for all aspects of surveillance of tests, checking of
calculations and certification of safety valve discharge ca-
pacities.

3.8 inspection authority: The competent authority or
association, which may or may not be the same as the indepen-
dent authority, which verifies compliance with this part of
1ISO 4126.

3.9 nominal size (DN): A numerical designation of size
which is common to all components in a piping system other
than components designated by outside diameters or by thread
size. It is a convenient round number for reference purposes
and is only loosely related to manufacturing dimensions.

NOTE — It is designated by DN followed by a number.

[Extract from 1SO 6708 : 1980, Pipe components — Definition of
nominal size.)

4 Design, materials and construction

4.1 General

4.1.1 The design shall incorporate guiding arrangements
necessary to ensure consistent operation and seat-tightness.

4.1.2 The body seat of a safety valve other than where it is an
integral part of the valve body shall be fastened securely to pre-
vent the seat becoming loose in service.

4.1.3 Means shall be provided to lock and/or to seal all exter-
nal adjustments in such a manner so as to prevent or reveal
unauthorized adjustments of the safety valve.

4.1.4 Safety valves for toxic or flammable fluids shall be of the
closed-bonnet type to prevent leakage to the atmosphere.

4.1.5 The safety valve shall be provided with a drain connec-
tion at the lowest point where liquid can collect unless other
provisions for draining are provided.

4.1.6 The design stress of load-carrying parts shall not exceed
that specified in the appropriate national standard.

4.2 End connections

421 Types

End connections of safety valves shall be in accordance with an
appropriate International Standard, national standard, industry
standard or national welding code. (For screwed connections,
see ISO 7-1 and ANSI/ASME B1.20.1.)

42.2 Design

The design of end connections, whatever their type, shall be
such that the area of the bore of the external pipe or stub con-
nection is at least equal to that of the safety valve inlet (see
figure 1).
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Figure 1 — Design of end connections

4.3 Minimum requirements for safety valve
springs

4.3.1 Materials

Safety valve springs shall be made from materials complying
with the requirements of an appropriate national standard or
International Standard and shall be suitable for the intended
service conditions.

4.3.2 Marking

Identification marking of springs which involves metal stamp-
ing or etching shall be confined to the inactive coils.

When springs are made of wire of less than 6 mm diameter,
identification may alternatively be achieved by means of a metal
tag or other suitable method.

4.3.3 Certification

The spring manufacturer shall supply a certificate, if required to
do so, stating that the spring(s) has(have) been manufactured
and tested in accordance with the requirements of the safety
valve manufacturer’s specification.

4.3.4 Allowable stresses

The allowable stresses shall be determined on the basis of
previous satisfactory experience and the current understanding
of the behaviour of spring materials. The service temperature of
the spring, and the environment in which it operates, shall be
taken into consideration.

4.3.5 Coil spacing

The pitch of the coils shall be regular. The spacing of the coils
shall be such that when the safety valve disc is at the lift cor-
responding to its certified discharge capacity, the minimum
space between the coils or the minimum sum of these spaces
complies with the appropriate national standard.

4.3.6 Inspection, testing and tolerances

The quality of manufacture, testing and tolerances shall be
such as to ensure that the spring is suitable for its intended
duty.

All springs shall be tested for permanent set. The permanent
set of the spring is defined as the change in the spring’s free
length as a result of a series of compression cycles to solid in
accordance with the safety valve manufacturer’s specification
or other appropriate standard. The spring should be com-
pressed to solid at least three times before determining the in-
itial free length. The spring is then compressed to solid three
more times before measuring the final free length. The perma-
nent set shall not exceed 0,5 % of the initial free length.

4.4 Materials for safety valves

4.4.1 The materials of construction shall be compatible with
the process fluid, the adjoining components and the environ-
ment in which the safety valve is to be used.

4.4.2 The material of guiding surfaces shall be corrosion resis-
tant and shall be selected to minimize the possibility of galling
or seizure.

4.4.3 Materials used for the pressure-retaining components
shall be controlled by the manufacturer of the safety valve on
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the basis of a specification which ensures a control of the quality,
chemical properties and mechanical properties at least equivalent
to that specified by an appropriate national standard.

5 Integrity testing in the factory of all safety
valves

5.1 Purpose

The purpose of these tests is to ensure that each and every
safety valve meets the requirements for which it has been
designed without exhibiting any form of leakage from pressure
retaining components or joints. Each and every safety valve will
also be adjusted to suit its designated operating conditions.

5.2 General

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

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

All pressure-measuring devices fitted to test equipment shall be
regularly tested and calibrated, in accordance with the ap-
propriate national standard, to ensure accuracy.

5.3 Hydraulic test

5.3.1 Application

The body seat of safety valves shall be blanked off and a test
pressure of 1,5 times the maximum pressure for which the

safety valve is designed shall be applied only to the part of the
body at the inlet side of the seat.

In the case where a safety valve is to be subjected to a superim-
posed back pressure or for valves on closed discharge systems
(closed-bonnet valves), then a hydraulic test pressure of
1,5 times the maximum back pressure on the valve shall be ap-
plied to those parts on the discharge side of the seat.

Safety valves to be installed with a free discharge or where the
only back pressure is built-up back pressure do not require a
hydraulic test to be applied to that part of the valve on the
discharge side of the seat.

5.3.2 Duration

The test pressure shall be applied and maintained at the re-
quired magnitude for a sufficient length of time to permit a
visual examination to be made of all surfaces and joints, but in
any case for not less than the times detailed in table 1. For tests
on the discharge side of the seat, the testing time shall be based
on the pressure specified in 5.3.1 and the discharge size.

5.3.3 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 in-
corporated in that part of the safety valve which is to be
hydraulically tested, then both the safety valve, or part thereof,
and the testing medium shall be at a sufficient temperature to
prevent the possibility of such failure.

Table 1 — Minimum duration of hydraulic test

Pressure rating
Nominal valve size < 40 bar (4 MPa) | a0 ber D) | > 64 bar (6,4 MPa)
Minimum_ duration
min

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 1"
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 2
500 < DN < 600 5 12 24

1) Sizes larger than DN 600 shall have testing times pro rata.



https://standards.iteh.ai/catalog/standards/iso/ae572f4b-5681-48b2-ab9f-aa9ca41eb331/iso-4126-1-1991

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

5.4 Pneumatic test

5.4.1 Application

Pressure testing with air or other suitable gas should be avoided
but may be carried out in place of the standard body hydraulic
test (5.3) 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 method of application of this pressure
shall be as specified in 5.3.1.

5.4.2 Duration

The times and conditions of these tests shall be as indicated in
5.3.2.

5.4.3 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 the 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 design stage and the choice
of materials for valves which are to be pneumatically tested
shall be such as to avoid the risk of brittle faiiure during test.
This necessitates provision of an adequate margin between
the transition temperature of all parts and the metal
temperature during testing.

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

Valves undergoing pneumatic test should not be approached
for close inspection until after the pressure 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.

ISO 4126-1 : 1991 (E)

5.5 Adjustment of safety valve cold differential
test pressure

It is not permissible to adjust the cold differential test pressure
of a safety valve using air or other gas as the test medium
unless the safety valve has previously been subjected to a stan-
dard integrity test in accordance with 5.3 or 5.4.

6 Operating and flow characteristics for
safety valves tested on steam, air, water or
other gases or liquids of known
characteristics

6.1 General

The operating and flow characteristics of safety valves shall be
determined by type tests in conformity with this clause. For the
quality assurance of these valves, see clause 10.

6.1.1 Application

This clause applies to the types of safety valves defined in 3.1.

6.1.2 Tests

The tests to determine the operating characteristics shall be in
accordance with 6.2 and the tests to determine the flow
characteristics shall be in accordance with 6.3.

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

6.1.3 Object of tests

The object of the tests is to determine under specific operating
conditions particular characteristics of the valves before open-
ing, while discharging and at closing. The following
characteristics are examples, there may be others:

a) set pressure;

b) re-seating pressure;

c) blowdown;

d) reproducibility of valve performance;

e) mechanical characteristics of the valves determined by
sight or hearing such as:

— ability to re-seat satisfactorily,

— absence or presence of chatter, flutter, sticking
and/or harmful vibration;

f) relieving pressure;

g) lift.

6.1.4 Procedure for testing

The purpose and manner of testing shall be such as to provide
suitable data from which the operational and flow charac-
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teristics may be determined. To this end the following infor-
mation shall be supplied to the independent authority, and shall
be approved before testing is undertaken:

a) full particulars of the valves to be tested and the range
of valves and springs which they represent;

b) details of the test rig(s), including proposed instrumen-
tation, test procedure and calibration procedure;

c) proposed source, capacity, pressure, temperature and
properties of the test fluid(s).

6.1.5 Results calculated from tests

The theoretical flowing capacity is calculated (see 7.2, 7.3 or
7.5, and 7.4 if applicable) and, using this value together with
the actual flowing capacity at relieving pressure, the coefficient
of discharge of the safety valve is calculated (see 7.1).

6.1.6 Design changes

When changes are made in the design of a safety valve in such
a manner as to affect the flow path, lift or performance
characteristics of the valve, new tests shall be carried out in ac-
cordance with clause 6.

6.2 Tests to determine operating characteristics

6.2.1 Test requirements

The set pressures at which the operating characteristics are
determined shall be the minimum set pressures for which the
spring used is designed. Valves for air or other gas service shall
be tested using steam, air or other gas of known
characteristics. Valves for steam service shall be tested on
steam. Valves for liquid service shall be tested on water or
liquids of known characteristics.

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

a) set pressure: £ 3 % of set pressure or + 0,15 bar
(0,015 MPa), whichever is the greater;

b) lift: not lower than the value stated by the manufac-
turer;

c) limits of adjustable blowdown: maximum 7 % of set
pressure, minimum 2,5 % of set pressure, except for valves
having

— a flow diameter less than 15 mm when the maxi-
mum limit of blowdown shall be 15 % of set pressure;

— values of set pressure less than 3 bar gauge
(0,3 MPa) when the blowdown shall be a maximum of
0,3 bar (0,03 MPa);

d) limits for valves with non-adjustable blowdown: maxi-
mum 15 % of set pressure;

e) limits of blowdown for incompressible fluids: maximum
20 % of set pressure. For values of set pressure less than
3 bar gauge (0,3 MPa), the blowdown shall be a maximum
of 0,6 bar (0,06 MPa).

NOTE — Some countries have regulations limiting blowdown to
smaller values than those stated above.

The independent authority may dispense with the operating
characteristic tests when it has experience or documented in-
dependent evidence of lift and satisfactory performance of the
specific design of safety valve.

6.2.2 Test equipment

The error of pressure-measuring equipment used during the
test shall be not more than 0,5 % of the full-scale reading, with
the test pressure within the middle third of the instrument
range.

6.2.3 Valves used in the test programme

The safety valves tested shall be representative of the design,
pressure, and size range of valves for which operating
characteristics are required. The ratio of valve inlet area to flow
area and the ratio of flow area to valve outlet area shall be taken
into account.

For 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 safety valves tested
previously are no longer representative of the range, further
tests on the appropriate number of sizes shall be carried out.

6.2.4 Test procedure

The tests shall be carried out using three significantly different
springs 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 significantly different springs or
three valves of the same size at three significantly different set-
tings. Each test shall be carried out a minimum of three times in
order to establish and confirm acceptable reproducibility of per-
formance.

For the case of valves of either novel or special design, of which
one size only at one pressure rating is being manufactured,
tests at that set pressure are permitted by agreement with the
independent authority.

For 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 pressure
for which the valve is to be used.

6.3 Tests to determine flow characteristics

6.3.1 Test requirements

For safety valves for steam service, after the operational
characteristics have been satisfactorily established using steam
as the test fluid, it is acceptable to use steam, air, or other gas
of known characteristics as the fluid for flow characteristic
tests. Further, when discharged quantities are being assessed
using fluids other than steam, the valve disc shall be
mechanically held at the same lift as that obtained with steam.


https://standards.iteh.ai/catalog/standards/iso/ae572f4b-5681-48b2-ab9f-aa9ca41eb331/iso-4126-1-1991

6.3.2 Valves used in the test programme

The safety valves tested shall be the same as or identical to
those used for the operational tests (see 6.2.3).

The valve configuration shall be the same as that used during
the tests for operational characteristics, i.e. the lift and the
position(s) of the blowdown ring(s), when such a ring or rings
is(are) fitted, shall be the same as those established for the par-
ticular size and overpressure during operational testing.
Average values shall be used when the tolerances specified in
6.2.1 have been met.

In lieu of the above, it is permissible to establish curves of
capacity versus valve absolute inlet pressure as a function of lift
and blowdown ring(s) position. These curves may then be used
to obtain the unique value desired on the basis of the results of
the operational testing.

6.3.3 Test procedure

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.

A curve may be established for the coefficient of discharge
versus valve lift at a given inlet pressure and, where applicable,
the appropriate position(s) of the blowdown ring(s). Coef-
ficients of discharge for intermediate positions of lift may be
interpolated from this curve. Tests shall be conducted to
establish the variation in the coefficient of discharge with inlet
pressure and relevant position(s) of the blowdown ring(s). If no
variation occurs the curve may be used as described; however
if variation is noted, tests shall be required by the independent
authority to establish additional curves for these variables.

For 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 ranges of pressure for which the valve will be
used or as determined by the limits of the test facility. The
discharge capacities as determined by these four tests shall be
plotted against the absolute inlet pressure and a straight line
drawn through these four points and zero-zero. If all points do
not lie within £ 5 % of this line, additional testing shall be re-
quired by the independent authority until the line is established
without ambiguity. For liquids, the capacities determined by
the four tests shall be plotted on log-log paper against the dif-
ferential (inlet pressure minus back pressure) test pressure, and
a straight line drawn through these four points.

In all cases, the size and pressure range shall be representative
of the design range within the limits of the testing facility. In
those cases where the size of the valve is greater than can be
flow-tested at the test facility, the independent authority shall,
at its discretion, consider the feasibility and opportunity of re-
quiring one confirmatory flow test at the location of the installa-
tion.

ISO 4126-1 : 1991 (E)

However, three geometrically similar models of different size
may be used to determine the coefficient of discharge. The
proper function of at least one valve of the design to be cer-
tified shall be demonstrated by test.

In all the methods described for flow characteristics testing, all
final results shall be within + 5 % of the arithmetic average, or
additional testing shall be required by the independent auth-
ority until this criterion is met.

6.3.4 Adjustments during test

No adjustment to the valve shall be made during the tests.
Following any change or deviation in the test conditions, a suf-
ficient period of time shall be allowed to permit the rate of flow,
temperature and pressure to reach stable conditions before
readings are taken.

6.3.5 Records and test results

The test records shall include all observations, measurements,
instrument readings and instrument calibration records (if re-
quired) for the objective(s) of the tests. Original test records
shall remain in the custody of the test establishment which con-
ducted the tests. Copies of all test records shall be furnished to
each of the parties concerned with the tests. Corrections and
corrected values shall be entered separately in the test record.

6.3.6 Flow test equipment

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

6.4 Determination of the coefficient of discharge

For the determination of the coefficient of discharge see 7.1.

6.5 Certification of valves

The certified capacity of the valve shall be not greater than
90 % of the capacity determined by test. Where the coefficient
of discharge method is used the certified capacity shall be
calculated as

a) the theoretical capacity times the coefficient of
discharge times 0,9, or

b) the theoretical capacity times the derated coefficient of
discharge.

It should be noted that neither the coefficient of discharge nor
the derated coefficient of discharge can be used to calculate
the capacity at a lower overpressure than that at which the
tests to determine flow characteristics (6.3) were carried out
although they can be used to calculate the capacity at a higher
overpressure.
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