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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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Introduction

This document covers the requirements and method for evaluating the performance of valves when
they are exposed to specified fire conditions. The performance requirements establish limits of
acceptability of a valve, regardless of size, material or pressure rating. The burn period has been
established to represent the maximum time required to extinguish most fires. Fires of longer duration
are considered to be of major magnitude, with consequences greater than those anticipated in the test.

The test pressure during the burn is set at 0,2 MPa (2 bar) for soft-seated valves rated PN 10, PN 16,
PN 25 and PN 40, Class 150 and Class 300, to better simulate the conditions that would be expected in
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b system is the hydrostatic head resulting from liquid levels in towers and vessels. Thig
bximated by this lower test pressure.

oduction facilities, valves are typically of a higher rating and the pressure‘\source
red when a fire is detected. Therefore, for all other valves, the test pressure during th
igher value to better simulate the expected service conditions in these/faeilities.

fthis document assumes that the execution of its provisions is entrusted to appropriat
pxperienced personnel, because it calls for procedures that can‘be*injurious to health
hutions are not taken. This document refers only to technical suitability and does nof
from legal obligations relating to health and safety at any stage of the procedure.

document highlights the importance of accurate monitoring and recording of test
esting. The monitoring and measuring of cavity pressure has been emphasised foj
d valves. Empirical evidence has shown that thecavity pressure during a fire test ¢
[ficantly unless relieved internally (by design)-or externally. Without meeting th|
rements of the test report, valves cannot be-certified as a fire safe design to this docu

red by a single fire test report. Certain design or material differences can be acce
haser if they do not influence sealing or operating performance. Further clarifica
rials grouping and bolting has been included in this document.

bs with more than one obturator are regularly used for in-line isolation and instj
ce. As such, the need to-qualify such designs as fire safe certified is now a common 1
document now caters-for-such valve designs.
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INTERNATIONAL STANDARD

ISO 10497:2022(E)

Testing of valves — Fire type-testing requirements

1 Scope

This document specifies fire type-testing requirements and a fire type-test method for soft- and metal-
seated isolation valves with one or more obturators. It is not applicable to the testing requirements for
valve actuators other than manually operated gearboxes or similar mechanisms when these form part

of the normal valve assembly. Other types of valve actuators (e.g. electrical, pneumatig)o

can
testi

This
a)
b) ¢

c

eed special protection to operate in the environment considered in this valve test;
hg of such actuators is outside the scope of this document.

document specifies the measurement and assessment criteria for:
hrough-seat leakage;
bxternal leakage;

avity overpressure relief of double-seated valves;

d) operability.

This
to un

Fire

submitted together with the full and compliant fire test report as per 6.7 of the edition u

was
the p

NOTH

document specifies the rules whereby the fire-type testing qualification for a valve can
tested sizes, pressure ratings and materials of conStruction of the same basic design t

Lest reports of valves tested according to prewious editions of this document are acce

ested. Any data missing as required from 6.7 within the fire test report are accepted
urchaser’s discretion.

r hydraulic)
and the fire

be extended
ype.

btable when

glger which it

rejected at

For the purposes of this documeiit, the terms “fire type-test” and “fire test” are synonynjous.

Ther

For t

ISO dnd JEG-maintain terminology databases for use in standardization at the following add

— 1
3.1

ormative references

are no normative réferences in this document.

erms and definitions

e purpaoses of this document, the following terms and definitions apply.

EC Electropedia: available at https://www.electropedia.org/

nominal size

DN

Iresses:

alphanumeric designation of size for components of a pipework system, which is used for reference
purposes, comprising the letters DN followed by a dimensionless whole number which is indirectly
related to the physical size, in millimetres, of the bore or outside diameter of the end connections

[SOURCE: ISO 6708:1995, 2.1, modified — The Notes 1 and 2 to entry have been removed and the term
"nominal size" has been added.]
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3.2

nominal pressure

PN

numerical designation relating to pressure which is a convenient rounded number for reference
purposes, and which comprises the letters PN followed by the appropriate reference number

Note 1 to entry: It is intended that all equipment of the same nominal size (DN) (3.1) designated by the same PN
number have compatible mating dimensions.

Note 2 to entry: The maximum allowable pressure depends on materials, design and working temperatures, and
is selected from the tables of pressure/temperature ratings given in the appropriate standards.

[SOURCE: I1$0 7268:1983, Clause 2, modified — The phrase "and which comprises the letters PN
followed by [the appropriate reference number" was added.]

3.3

NPS

alphanumerjic designation of size for components of a pipework system, which is used for refefence
purposes, apd which comprises the letters NPS followed by a dimensionless number indirectly related
to the physigal size of the bore or outside diameter of the end connections

Note 1 to entfy: The number following the letters NPS does not represent a measurable value and is not int¢gnded
to be used foy calculation purposes except where specified in the relevant standard.

3.4

Class

alphanumerjic designation used for reference purposes related*“to a combination of mechanical and
dimensional characteristics of a component of a pipework.system, which comprises the word “(lass”
followed byja dimensionless whole number

Note 1 to entry: The number following the word “Class” does\not represent a measurable value and is not int¢nded
to be used foy calculation purposes except where specified in the relevant standard.

3.5

symmetriciseated valve

valve with gn internal construction, which-has a plane of symmetry perpendicular to the axis df the
body ends

Note 1 to entfy: This is a valve where-both seat and sealing elements are identical.

3.6

asymmetric-seated valve

valve with gn internal construction, which has no plane of symmetry perpendicular to the axis df the
body ends

Note 1 to enfry: This is a valve with a single seat offset from the shaft centreline or containing a twin-spated
arrangement{where both seats are not identical such as one bidirectional seat and one self-relieving seat.

3.7

soft seat

seat or sealing element made from, or including, thermoplastic, polymeric or elastomeric material
which will burn during the fire test

3.8
obturator

movable component of the valve whose position in the fluid flow path permits, restricts or obstructs
the fluid flow

39

double-seated valve
valve which utilises two seats for each obturator (3.8), resulting in a closed pressure sealed cavity, such

as a trunnio

2

n mounted or floating ball valve, gate valve, plug valve
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isolating valve
valve intended for use only in the closed or fully open position

[SOU

RCE: EN 736-1:2018, 5.2]

4 Test conditions

4.1

Direction and conditions for valves to be tested

4.1.1
testq

4.1.2
teste

The s
dired

4.1.3
as sy

4.1.4
asse
fitte

4.1.5
testi

4.1.4
throt
both

For
quali

If re
betw

The
fire.
the g

rshall qualify valves without a gearbox, but not the converse.

Symmetric-seated valves intended by the manufacturer for bidirectional installaf
d in one direction only.

Asymmetric-seated valves intended by the manufacturer for bidirectional installa
d by carrying out the burn test procedure twice, once in each direction ofthé potential

ame valve may be refurbished and retested, or another, identical, vdlve may be tested
tion.

Valves intended solely for unidirectional installation shall be clearly and permane
ch, and shall be tested in the stated direction of installatign,

If the valve being tested is fitted with a gearbox orgther such manual device, only th
bly shall qualify. If a valve can be supplied with“or without a gearbox, testing wit

Valves (and gearboxes) shall not be protected with insulation material of any |
hg, except where such protection is partef the design of the component(s).

For valves with more than dne*obturator, if all seals and obturators are of the s
1gh-seat leak testing of the upstream obturator in a single direction shall qualify all o
directions. Asymmetric valves shall be tested on the upstream block in both direction

alves with more than one obturator, a qualified assembly is one where all obturator
fied in single valves that use the same obturator and seat/seal design.

quired by the purchaser, tests of a complete manifold assembly shall be subject tqg
een purchasérand manufacturer. The test procedure used shall be agreed by all parti

fompleté.assembly, including any auxiliary connections, vents and drains shall be sub
The upstream obturator shall be in the closed position and the downstream obturatg
artially open position throughout the test. Testing for external leakage shall be on t

assembly.

ion shall be

fion shall be
installation.

in the other

ntly marked

ht particular
h a gearbox

orm during

ame design,
bturators in
S.

s have been

agreement
S,
ected to the
r shall be in
he complete

If the valve is comprised of an external vent valve, this shall be in the closed position. All other auxiliary

conn

4.2

4.2.1

ections shall be blinded sufficiently.
Pressure relief provision

If the valve under test incorporates a means of relieving cavity pressure as part of

its standard

design and if this provision activates during the fire test, the test shall be continued and any leakage to
atmosphere from the provision shall be measured and counted as external leakage. If the design is such
that the provision vents to the downstream side of the valve, any leakage shall be counted as through-
seat leakage (see 5.6.11 and 5.6.13).
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4.2.2 The testshall be stopped and considered void if the cavity pressure is exceeded which activates
the relief valve described in 5.3.2.8.

4.2.3 Double-seated valves tested in compliance with a previous edition of this document where the
body cavity relief valve setting and/or cavity pressure during testing was not recorded in the original
test report shall be subjected to a supplementary test before claiming compliance with this edition.
An overpressure cavity relief test at ambient conditions shall be undertaken to demonstrate the relief
performance mechanism of the valve with the test report appended to the original fire test report. Test

pressure shall be as specified in 5.3.2.8.

5 Fire te

5.1 Gene

Fire testing
prime consi
the test valy
shields in th|

necessary.

Fire testing
when such f
that failure

5.2 Pring

A closed va
an environn
The objectiy
are exposed
thermocoup

st method

ral warning

of valves is potentially hazardous and it is essential that the safety of personnel be

Heration. Given the nature of the fire test and the possibility of weaknesses in the desi
e and test equipment, hazardous rupture of the pressure boundarycould occur. Aded
fe area of the test enclosure and other appropriate means for the profection of personng

shall be void if the product or system fails to perform within the limits specified, e}
ailure is determined to be the result of a failure within‘“he test facility or test fixturg
hnd its correction do not affect the validity of the test results.

iple

ve, completely filled with water under preSsure, is completely enveloped in flames
hental temperature in the region of the valve of 750 °C to 1 000 °C for a period of 30
e is to completely envelop the valve in-flames to assure that the seat and sealing {

les and calorimeter cubes as specified in 5.6.7 and 5.6.8. During this period the int

and external leakage is recorded. After cool-down from the fire test, the valve is hydrostatically tg

to assess thq

p pressure containing capability of the valve shell, seats and seals.

riven

n of

juate
] are

kcept
e and

with
min.
\reas

to the high burn temperature. The intensity of the heat input shall be monitored fising

brnal
bsted

5.3 Apparatus

5.3.1 Genleral

The test equipment shall'not subject the valve to externally applied stress affecting the results qf the

test.

Schematic djagrams of recommended systems for fire type-testing of valves are given in Figure 1.

Potential pi
included in the allowable external leakage (see 6.3 and 6.6). For the purposes of this test, it may be
necessary to modify these joints to eliminate leakage.

1z 4 1 2| 43 PN | | 3 'S ] o | £ Ol ot 'S g3 t
CVWUIRNTUTVAIVT UIIu CUIITTICTCLIVUIT JUlllL lcal\asc IS5 11Ut Tvdiudicu as Pﬂl C UL LIIT LCOoU dIlu 1o no

The test equipment shall be designed such that if the nominal diameter of the pipework situated
immediately upstream of the test valve is larger than DN 25 or one-half the DN of the test valve, the
pipework shall be enveloped in flames for a minimum distance of 150 mm from the test valve. The
diameter of the upstream pipework shall be sufficient to deliver a flow rate in excess of the maximum
allowable leak rate for the size of the valve being tested.

The pipework downstream of the test valve shall be at least DN 15 and shall be inclined such that the
downstream side is fully drained.

The flame source shall be at least 150 mm minimum away from the valve or any calorimeters, and
should have sufficient capacity to completely envelop the valve in flames.

4 © IS0 2022 - All rights reserved
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The enclosure containing the valve shall provide a horizontal clearance of a minimum of 150 mm
between any part of the test valve and the enclosure, and the height of the enclosure above the top of

the test valve shall be a minimum of 150 mm.

5.3.2 Specific apparatus

5.3.2.1 Vapour trap, to minimize the cooling effect of the upstream liquid. See Figure 1 (7).

NOTE In 5.3.2 the numbered items in parentheses refer to the key numbers for the apparatus in Figure 1.
5.3.2 e ween 1,5 and 4

5 the pressure being measured. Each test device used at any point on the scale shall b4
maximum scale value for readings taken both up and down the scale, with either i
basing pressure. See Figure 1 (6).

.3 Calorimeter cubes, of carbon steel in accordance with the design and dimensio
e 2, with a thermocouple (see 5.3.2.4), located in the centre of each eube. Calorimetej
ale-free before exposure to the fire environment.

4 Flame environment and valve body thermocouples,/atieast equal to class 2 f]
3 for other types, as specified in IEC 60584-1. See Figure 1 (\I1).

within 3 %
creasing or

ns shown in

cubes shall

pr type B or

5.3.2.5 Containers, of a size suitable for collecting the.water leaked from the valve ungler test. See
Figure 1 (16).

5.3.2.6 Calibrated sight gauge, or device for measuring the water volume used during the test. See
Figure 1 (4).

5.3.2
due

requ
madyd

The
pres

.2.7 Calibrated device for measuring the leakage water collected during the test.

.8 Pressure relief valve, incorporated in the system, to relieve test valve cavity o
fo thermal expansion of test'liquid to the atmosphere, to protect against potentia
red for all double-seated‘valves. For valves with more than one obturator, the connec
e into the cavity of the.upstream obturator.

bet pressure of the relief valve during the fire test and therefore, the maximum alloy
sure of the valye\during the test shall be:

pither that\determined by the valve manufacturer from data obtained by hydrog
verpressure testing of the test valve; proof of this required value is required prior to
hall beixdocumented within the report [see 6.7 X)]; or

verpressure
rupture, is
tion shall be

vable cavity

tatic cavity
testing and

F maximum

vhen pressure test data are not available, a setting not greater than 1,5 times th

allowable pressure at 20 °C.

Cavity pressure during the fire test can rise significantly, increasing the risk of rupture, unless this
pressure is relieved. Monitoring of this pressure during the fire test is mandatory for all double-seated
valves. Where the introduction of a pressure relief valve would cause significant weakening of the
pressure retaining shell and subsequent loss of pressure or integrity, the connection of the pressure
relief valve pressure tapping to the test valve body may be suitably locally reinforced to provide
adequate strength.

5.4 Test fluid

The test fluid used shall be water.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=3b1d3a19e2080e425c510b3ba1bc3674

ISO 10497:

2022(E)

5.5 Test fuel

The test fuel shall be gaseous.

5.6 Procedure

NOTE

The numbered items in parentheses refer to the key numbers for the apparatus in Figure 1.

5.6.1 Mount the test valve in the test apparatus such that the stem and bore of the valve are in the
horizontal position. Mount a valve that operates in only one direction (unidirectional) in their normal

operating p

sition

Locate the f

Figures 3 ar
calorimeter

For soft-seaf

lame environment, body thermocouples and calorimeter cubes in the positions-shoy
d 4, as appropriate. For valves with more than one obturator, the flame thermocouple
cubes shall be located on the upstream side.

ed valves up to DN 100 or NPS 4 and pressure ratings up to PN 40, Class 800, use two f]

environment thermocouples, two body thermocouples and two calorimeter cubes.as shown in Figy

For all othet
Figure 4. Fo

valves, use two flame environment thermocouples and two calprimeter cubes as shoyv
" valves DN 200 or NPS 8 and larger, use a third calorimeter cube'as shown in Figure 4

5.6.2 With the test valve in the partially open position, open the water supply, the shut-off valv

the vent val
is completell
Pressurize {
20 °C; the a

ves (14) and the shut-off valve (13) to flood the systemand purge the air. When the sy
y filled with water, close the shut-off valve (13), the*vent valves (14) and the water sy
he system with water to a test pressure of 1,4 tiftnes the maximum allowable pressy
tual test pressure may be rounded up to the next highest barl). Check for leaks in thg

apparatus and eliminate them as necessary. Release the‘pressure, close the test valve and ope

shut-off valy

5.6.3
trapped bet
this volume

Itis assume
the downsti
through the
container wj|

5.6.4 Pres

a) for soft
pressur

e (13).

iveen the upstream seat seal andthe downstream seat seal when the valve is closed. Rq

1 that, during the fire typé-test, this volume of water would flow through the valve and|
eam seat seal to be collected in the container (16). Since this volume has not actually l¢

upstream seat seal, it'is deducted from the total volume collected in the downst
hen determining théthrough-seat leakage (see 5.6.11).

surize the systém to one or the other of the following pressures, as appropriate:

seated valves rated PN 10, PN 16, PN 25 and PN 40, Class 150 and Class 300, the low
e at 0;2-MPa (2 bar);

b) forallo

vn in
5 and

lame
ire 3.

vn in

b (5),
stem
pply.
re at
b test
h the

If thie valve under test is of the upstreanisealing type, determine the volume of water that is

cord

pass
aked
Feam

r test

0°C.

Lher valves, the high test pressure at 75 % of the maximum allowable seat pressure at 3

Tolerance on all test pressures is +10 %.

Maintain this test pressure during the burn and cool-down periods, momentary pressure losses of up
to 50 % of the test pressure being permitted provided that the pressure recovers within 2 min and the
cumulative duration is less than 2 min.

5.6.5 Record the reading on the calibrated sight gauge or device (4). Empty the container (16).

Measuring and monitoring equipment used during the testing process shall be calibrated in accordance
with the requirements of the supplier/manufacturer or test facility. Measuring and monitoring

1) 1bar=0

6

,1 MPa = 105 Pa; 1 MPa = 1 N/mm?Z.
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equipment shall be used within the calibrated range. The accuracies of all measureme
specified in the test report.

nts shall be

Water volume measuring equipment shall meet the requirements with respect to minimum detectable

volume and maximum allowable leak rate as specified in Table 1.

5.6.6 Adjust the test system, excluding the test valve, during the test period to maintain the

temperatures and pressures required.

5.6.7 Open the fuel supply, es

tablish a fire and monitor the flame-environment temperature

throgghot birperiod—of—3612 : average—temperattre—o e1two flame-
envifonment thermocouples (11) reaches 750 °C within 2 min from the start of the burf period, i.e.
from|ignition of the burners. Maintain the average temperature between 750 °C and, 1)00Q °C, with no
reading less than 700 °C for the remainder of the burn period of 30 min.
Dirmensions in|millimetres
14
6
9 i
_ 13
@ a 14
i
d
T
' 1 15
AN T,
8
16
\~
7 R
88—/ A
YA \
\ /
N B J/
9
a) Pump as pressure source
Dimensions in millimetres
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14

4
o

12 4

T

P
B>

150

—_

w
—_
N

<
R
Q.

i

/
/
00

b) Compressed gas as pressire source

Key

1 pressurgsource 10 calorimeter cubes (see 5.3.2.3)

2 pressurgregulator and relief 11 flame environment and body thermocoupleg (see
3 vessel fof water 5.3.2.4)

4  calibrated sight gauge 12 relief valve (see 5.3.2.8)

5  shut-off yalve 13 shut-off valve

6  pressure gauges 14 ventvalve

7  piping afranged to provide vapouf trap (see 5.3.2.1) 15 condenser

8 enclosurg for test 16 container (see 5.3.2.5)

9 testvalve mounted horizontally with stem in 17 checkvalve

horizontpl position (See'5.6.1)
3 C(Clearance of 150 mm.
b Water sypply.

¢ Fuel gas pupply and burners.

d  Slope.

Figure 1 — Recommended systems
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Dimensions in millimetres

210,3
1,13
L T——N 1
o//
,§ N
T
2
i 72 i
o Y
1]
Y =3

/é\h

232 | N
Key
1 ipe 3 thermocouple well
2 iipe thread Rc 1/8 complying with ISQO 7=1 4 38 mm flame calorimeter cube

Figure 2 +< Calorimeter cube design and dimensions

5.6.8 The average temperature of the calorimeter cubes shall be 650 °C within 15 min of starting
the Qurn period. For the-femainder of the burn period, maintain the minimum average temperature of
650 {C, with no temperature falling to less than 560 °C. For valves subjected to the low-pressure test
[see b.6.4 a)], the body thermocouple shall maintain 590 °C (1 100 °F) for at least 5 min angl the bonnet
therocouple shall maintain 650 °C (1 200 °F) for at least 15 min of the burn period. The purn period
may be extended by up to 5 min in order to achieve this requirement.

er readings (6, 10, 11) every 30 s during the hurn period.

5.6.10 Atthe end of the burn period, 306r5 min, shut off the fuel supply.

5.6.11 Immediately determine the amount of water collected in the container (16) and establish the
total through-seat leakage during the burn period. If the test valve is an upstream sealing type (see
5.6.3), deduct the volume of water trapped between the upstream seat seal and the downstream seat
seal. Continue collecting water in the container (16) for use in establishing the external leakage rate of
the test valve during the burn and cool-down periods.

5.6.12 Within 5 min of extinguishing the fire, force-cool the test valve with water so that its external
surface temperature remains below 100 °C; the time for cooling shall not exceed 10 min. Record the
time taken to force-cool the external surface of the valve below 100 °C. Measurement of the external

©1S0 2022 - All rights reserved 9
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surface temperature can be performed by placing an extra thermocouple, infrared thermometer or
other suitable monitoring equipment on the external surface of the valve body.

WARNING — The internal parts of the valve could remain at significantly higher temperatures
than the external surface of the valve. Following the force cooling with water, additional time
may be necessary to allow internals to cool to less than 100 °C.

5.6.13 Check and adjust the test pressure in accordance with 5.6.4. Record the readings on the sight
gauge (4) and determine the quantity of water in the container (16). Record any leakage through the
external pressure relief device if fitted as part of the standard design. The figures are used to calculate
the total external leakage throughout the burn and cool-down periods.

5.6.14 For yalves PN 100 or Class 600 and lower, decrease or stabilize the pressure to the low test
pressure at ),2 MPa (2 bar), and measure the through-seat leakage over a 5 min period.

5.6.15 After completing the applicable static leakage tests (5.6.11 through 5.6.14);close the shfit-off
valve (Figure 1, 13), operate the test valve against the low test pressure at 0,2 MPa to the fully open
position and then to the fully closed position. Open the shut-off valve (Figure 1,13). Allow the syst¢m to
stabilize for|a 5-minute period, and once completed, record in the test report'the through-seat legkage
over a 5-minute time period.

5.6.16 For pll valves, increase or stabilize the test pressure to th&high test pressure (75 % df the
maximum allowable pressure at 20 °C), then close the shut-off valve\(13). Operate the test valve agpinst
the test pregsure to the fully open position one time.

5.6.17 Stabjilize the pressure to the high test pressureland measure the external leakage oyer a
5-minute period.

Dimensions in millimetres

2 ‘\-6_00
1
N~ ]
[Fa]
o~ n
A ; 2
/ ‘25 ZEL
A = P
Key
bonnet thermocouple 3 38 mm flame calorimeter cubes
body thermocouple 4  flame thermocouples

a2 The body thermocouple is installed in this area. When installed, the body and bonnet thermocouples are
recessed into the valve body/bonnet a distance of 1/2 the thickness of the wall or 13 mm, whichever is the
lesser.

b From the stem seal.

Figure 3 — Location of temperature measurement sensors — Soft-seated valves up to DN 100 —
NPS 4 — PN 10, PN 16, PN 25 and PN 40 — Class 150 and Class 300

10 © IS0 2022 - All rights reserved
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Dimensions in millimetres
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38 mm flame calorimeter cubes

2 flame thermocouples

a
b

NOTH
PN 4

6 1

6.1
Valv

6.2

Fort
(see |

For {
perid

\dditional calorimeter cube added for DN 200 (8 in) and above.
rom the stem seal.

These other valves include soft-seated valves larger than DN 100, NPS 4, PN 10, PN 1
, Class 150 and Class 300, and all valve sizes larger thair PN 40, Class 300.

Figure 4 — Location of temperaturé-measurement sensors for all other valy

Performance

General

s tested in accordance with Clause 5 shall be in accordance with 6.2 to 6.7.

Through-seatteakage during burn period

he low-pressure test, the average through-seat leakage at low test pressure during the
b.6.11) skall not exceed the value given in Table 1.

he high-pressure test, the average through-seat leakage at high test pressure duri
d’fsee 5.6.11) shall not exceed the value given in Table 1.

6, PN 25 and

burn period

hg the burn

6.3

External leakage during burn and cool-down periods

For the low-pressure test, the average external leakage, not including through-seat leakage, during the

burn

and cool-down periods (see 5.6.13) shall not exceed the value given in Table 1.

For the high-pressure test, the average external leakage, not including through-seat leakage, during the

burn

6.4

and cool-down periods (see 5.6.13) shall not exceed the value given in Table 1.

Low-pressure test through-seat leakage after cool-down

The maximum through-seat leakage shall not exceed the value given in Table 1.

©ISO
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6.5 Operability

After the completion of fire testing, the operability of the valve shall be checked. After the fire test, the
valve shall be unseated from the closed position against the high test pressure and moved to the fully
open position (see 5.6.15) using the operator fitted to the test valve. Extension handles shall be allowed
to protect the operator from risks associated with potential loss of containment during the valve
operation if this does not result in an applied torque that is higher than the manufacturer’s published
torque value. Failure of the valve to operate means failure of the fire test.

6.6 External leakage following operational test

The averagg external leakage of the valve in the open position at the high test pressure (see/5.5.16)
shall not exg¢eed the value given in Table 1.
NOTE External leakage does not include potential leakage from the pipework-to-valve end €ontiection (see
5.3.1).
Table 1 — Maximum leak rates
Maximum leak rates
[ml/min]
Valve size Through-seat leakage testing External leakage testing
During burn After cool-down During burfiand cool-down After operationdl test
(see 5.6.11 and 6.2) (see 5.6.14, 5.6.15 and (see 8.6:13 and 6.3) (see 5.6.16 and §.6)
DN NP§ 6.4)
Low-pres- High-pres- Low-pressure test Low=pressure High-pressure High-pressure fest
sure test sure test test test
8 Ya 32 128 13 8 32 8
10 % 40 160 16 10 40 10
15 Y2 60 240 24 15 60 15
20 Y 80 320 32 20 80 20
25 1 100 400 40 25 100 25
32 1Y 128 512 51 32 128 32
40 1Y 160 640 64 40 160 40
50 2 200 800 80 50 200 50
65 2% 260 1040 104 65 260 65
80 3 320 1280 128 80 320 80
100 4 400 1600 160 100 400 100
125 5 500 2000 200 125 500 125
150 6 60Q 2400 240 150 600 150
200 8 800 3200 320 200 800 200
> 200 > { 800 3200 320 200 800 200

6.7 Testreport

The test report shall include the following information:
a) date of fire type-test;

b) place at which the fire type-test was conducted;

c) the International Standard used for the fire type-test (including date of publication and applicable
amendments);

d) valve manufacturer's name and address;

12 © IS0 2022 - All rights reserved
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h)

j)

k)
D)

ISO 10497:2022(E)

statement that the fire-tested valve has passed all the required hydrostatic, air type and production
pressure tests required by the standard to which the valve was manufactured (manufacturer's

statement may be accepted);

full description of the valve tested, including nominal size, pressure rating designation, type
(e.g. gate), weight, whether reduced or full bore, material of body/bonnet, trim material and

manufacturer's reference number;

markings on the valve and their locations, including manufacturer's nameplate date (if

fitted);

manufacturer's sectional drawing of the test valve with a detailed parts list, including materials, of

all valve components tested identified in the text hy identification number (drm/\/ing 0

umber) and

¢avity test connections;

manufacturer's name, model number and mechanical advantage;

flest pressure during burn and cool-down to be recorded at start and-at 30 s intervalg
dluration of test;

lime of test start, i.e. of ignition of burners;

records for each thermocouple;

through-seat leakage during burn period (see 6.2);

external leakage during burn and cool-down perieds (see 6.3);
fime required for valve to cool to 100 °C;

through-seat leakage (low-pressure test)for valves PN 100 and Class 600 and lower;

yalve through-seat leakage and external leakage from testing in 5.6.15 and 5.6.17 resp

external leakage in the open position (see 6.6);

whether the valve is asgmimetric and intended for bidirectional installation (test res
irections);

bservations made during the course of the test that may have bearing on the resu
including a reference to the operability of the valve if the fully open position in 5.6
chieved during the cycle test;

eclaratien as to whether or not the test valve complied with the requirements of the
ests ofthis document:

fevision and date of issue of documents. For all double-seated valves, the drawing Ghall show the

gtatement as to whether or not a gearbox is fitted to the test valve andj if fitted, the type,

throughout

ftemperatures recorded at start and at 30 s intervals throughout duration of test, with individual

pctively;

ults in both

ts provided
.15 was not

fire test and

) ~through-seat leakage:
7 (=] o7

2) external leakage;
3) cavity overpressure of double seat valves;

4) operability;

indication on the cover sheet or table of contents of the test report of the total number of pages
contained in the document (including drawings), with each page being numbered, e.g. 1/12, 2/12;

names and affiliation of individuals witnessing the fire test (if applicable);

confirmation of pressure relief valve, set pressure (see 5.3.2.8) and cavity pressure
(every 30 s), as required for all double-seated valves;

© IS0 2022 - All rights reserved
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y)

confirmation via statement or photograph that apparatus was set up as per 5.3.

7 Qualification of other valves by representative size, pressure rating, design
considerations and materials of construction

7.1 General

Instead of testing each nominal size and nominal pressure rating of a given valve design, all valves of
the same basic design as the test valve may be deemed to have been fire-tested, subject to the following
limitations.

a)

b)

d)

7.2 Desig

A test v
nomina

alve may be used to qualify valves larger than the test valve, but not exceeding twic
size of the test valve (see 7.5). A size DN 200 or NPS 8 test valve qualifies all larger siz

the minlimum size of a given range of valves is greater than DN 200, NPS 8 or nominal size 9,

the min

Any val

imum size of the range shall be tested to qualify all sizes.

7e DN 50 or NPS 2 or below may be used to qualify all sizes of valve of the same types

and including DN 50 or NPS 2. If the maximum size of a given range of valyes.is smaller than I

or NPS ]

A testv
the PN

A redud
bore (of
stem ar
size boy
7.5.

EXAMPI|
full bore]
accordin

EXAMPIL
qualifies

The typl
determi
that all
valve m

— the

— the

P, then the maximum size of the range shall be tested to qualify albsizes.

hlve may be used to qualify valves with higher PN or Class ratings but not exceeding
r Class rating of the test valve as per Table 3.

ed bore (or Venturi pattern) test valve may be used. to-qualify a smaller nominal siz
regular pattern) valve when the components associated with the obturator, seat seal
e identical in design and size. Leakage rates shallbethose of the equivalent smaller nor
e (full bore) valve, as shall qualification of larger nominal size valves in accordance

E1 Testinga?2 x 1% NPSreduced borealve is treated as a 1 %2 NPS full bore valve and qus
valves sizes 3 NPS and below and reduced bore valves 4 NPS x 3 NPS and below and DN equiv3
g to Table 2.

E2  Testing a DN 150 x DN 100 reduced bore valve is treated as a DN 100 full bore valv
only sizes 100, 125, 150, 200 and equivalent NPS sizes as per Table 2.

e of valve body ends is not considered by this document. However, the mass of the va
ned in part by the bady end type. For qualification to the present document, and prov
other qualification eriteria have been met, valves with ends different to those of thg
Ay also qualifyprevided that:

r mass is gteater than that of the test valve, or

r massSis'not less than 75 % of that of the test valve.

e the
es. If
then

lp to
N 50

wice

b full
b and
ninal
with

lifies
lents

e and

ve is
iding
test

n-eonsiderations

7.2.1 The test valve and qualified valve(s) shall have the same basic design and meet the following
criteria:

14

valve-design type shall be the same, for example, a gate valve does not cover a ball valve and vice

versa,

valve style shall be the same, for example, a floating ball does not cover a trunnion-mounted valve
and vice versa;

asymm

etric valve does not cover an asymmetric valve and vice versa;

a one-piece body valve does not cover a split-body valve;

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=3b1d3a19e2080e425c510b3ba1bc3674

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Test conditions 
	4.1 Direction and conditions for valves to be tested 
	4.2 Pressure relief provision 

	5 Fire test method 
	5.1 General warning 
	5.2 Principle 
	5.3 Apparatus 
	5.3.1 General 
	5.3.2 Specific apparatus 

	5.4 Test fluid 
	5.5 Test fuel 
	5.6 Procedure 

	6 Performance 
	6.1 General 
	6.2 Through-seat leakage during burn period 
	6.3 External leakage during burn and cool-down periods 
	6.4 Low-pressure test through-seat leakage after cool-down 
	6.5 Operability 
	6.6 External leakage following operational test 
	6.7 Test report 

	7 Qualification of other valves by representative size, pressure rating, design considerations and materials of construction 
	7.1 General 
	7.2 Design considerations 
	7.3 Materials of construction 
	7.4 Decisions by purchaser 
	7.5 Qualification of valves by nominal size and pressure rating 

	8 Special marking 
	Bibliography 

