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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
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft International Stand
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| Standard requires approval by at least 75 % of the member bodies casting avote.
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1 was prepared by Technical Committee ISO/TC 161, Control.and protective devices for gas
hnd gas and oil burning appliances.

consists of the following parts, under the general title,Safety and control devices for gas bur
rning appliances — Particular requirements:

Automatic valves
Pressure regulators
Gas/air ratio controls, pneumatic type

Valve-proving systems for automatic shut-off valves

the

ards

an

tent

and

ners

ISO 23551
and gas-bu
— Part1:
— Part 2:
— Part 3:
— Part4:
iv

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=02ca5cdd4ae2a2a2e9ec15577cd74f42

ISO 23551-1:2006(E)

Introduction

This part of ISO 23551 is designed to be used in conjunction with ISO 23550:2004.

This part of ISO 23551 either references existing requirements of ISO 23550:2004 or indicates that there has
been an “addition”, “modification” or “replacement” in the cited requirement of ISO 23550:2004.
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Safety and control devices for gas burners and gas-burning
appliances — Particular requirements —

Part 1:
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Scope

part of ISO 23551 specifies safety, constructional and performance requirements and testing ¢
es (hereafter referred to as valves) for gas burners, gas appliances and-similar use.

part of ISO 23551 covers type testing only.

part of ISO 23551 applies to valves with declared maximum working pressures up to an
kPa, for use on burners or in appliances using fuel gases. as natural gas, manufactured gas
pleum gas (LPG).

part of ISO 23551 applies to valves directly or indirectly operated electrically or by mechanical

part of ISO 23551 applies to valves actuated by fluids e.g. pneumatic, hydraulic.

part of ISO 23551 applies to valves where the flow rate is controlled by external electrical sig
screte steps or proportional to the applied signal.

part of ISO 23551 applies to valves fitted with closed position indicator switches.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the)edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

4400, Elvid power systems and components — Three-pin electrical plug connectors with eart
racteristics and requirements

IS

f automatic

d including
or liquefied

means.

nals, either

For dated
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h contact —
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) contact —
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Characteristics and requirements

ISO 23550:2004, Safety and control devices for gas burners and gas-burning appliances — General
requirements

IEC

60529, Degrees of protection provided by enclosures

IEC 60730-1, Automatic electrical controls for household and similar use — Part 1: General requirements

IEC

61058-1:2001, Switches for appliances — Part 1: General requirements
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3 Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 23550:2004 and the following apply.

3.1

automatic valve
device consisting essentially of a valve body, closure member, and actuator that controls the flow of gas

NOTE 1

NOTE 2

3.2

The actuator can be actuated by electrical or mechanical means.

The actuation can be done by gas pressure or electrical, hydraulic or pneumatic energy.

automatic shut-off valve

valve which

3.3
valve with
valve which

3.4
valve with
valve which

3.5
actuating n
part of the V

3.6

opens when energized and closes automatically when de-energized

step control
controls the flow rate in steps

modulating control
controls the flow rate continuously between two limits in responsé to external signals

nechanism
alve which moves the closure member

closed posdition indicator switch

switch fitted

to a valve which indicates when the closure member is in the closed position

3.7

actuating gnergy

required engrgy for the actuating mechanism t6 move the closure member to the open position

NOTE The actuating energy can have an external source (electrical, pneumatic or hydraulic) and can be transfojmed
inside the valve.

3.8

closing force

force availaple to close the valve, independent of any force provided by fuel gas pressure

3.9

sealing forge

force acting on‘the valve seat when the closure member is in the closed position, independent of any force
provided by fu€l gas pressure

3.10

frictional force
largest force required to move the actuating mechanism and the closure member from the open position to the
closed position with the closure spring removed, independent of any force provided by fuel gas pressure

3.1

actuating pressure
hydraulic or pneumatic pressure supplied to the actuating mechanism of the valve

© I1SO 2006 — All rights reserved
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3.12
pressure difference
difference between the inlet and outlet pressures

3.13
opening time
time interval between energizing the valve and the attainment of the maximum or other defined flow rate

3.14
closing time
time interval between de-energizing the valve and the closure member attaining the closed position

31
delay time
timg interval between energizing the valve and the start of flow

3.1
control valve
valve which controls the fluid (e.g. compressed air) supplied to the actuating mechanism

31
ratgdd voltage
voltage declared by the manufacturer at which the valve may be operated

31

ratgd current

current declared by the manufacturer at which the valve may be operated
31

bypass

paspage, provided in the body of the device or in*a gas line around the body, which permits a gas flow from
the |nlet to the outlet connections of the devicerentirely independent of the action of the valve

4 |Classification

4.1| Classes of control
If vglves are classified,.the following classes shall be used:

— |Classes A, B-and C: valves where the sealing force is not decreased by the gas inlet pregsure. They
are classified A, B or C according to the sealing force requirements of 7.6.10;

— | Class B: valves that are not subject to any sealing force requirements;

— | Class E: valves where the sealing force is decreased by the gas inlet pressure and that
meet the requirements of 7.6.10;

— Class J: disc-on-seat valves, where the sealing force is not decreased by the gas inlet
pressure and that meet the requirements of 7.6.10.

NOTE In USA, Canada and Japan, valves are not classified.

© I1SO 2006 — All rights reserved 3
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4.2 Groups of controls

A valve is classified as group 1 or group 2 according to the bending stresses that it is required to withstand
(see ISO 23550:2004, Table 4):

— Group 1: valves for use in an appliance and/or installation where they are not subjected to bending
stresses imposed by installation pipe work (e. g. by the use of rigid adjacent supports);

— Group 2: valves for use in any situation, either internal or external to the appliance, typically without
support.
NOTE valve that meets the requirements of group 2 valves also meets the requirements of group 1 valves.

5 Test ¢onditions

ISO 23550:R004, Clause 5, shall apply.

6 Construction

6.1 General

ISO 23550:p004, 6.1, shall apply.
6.2 Construction requirements

6.2.1 Appearance

ISO 23550:R004, 6.2.1, shall apply.

6.2.2 Holes

ISO 23550:R004, 6.2.2, shall apply.

6.2.3 Breather holes

ISO 23550:R004, 6.2.3, shall apply.

6.2.4 Screwed fastenings

ISO 23550:p004, 6.2.4.'8hall apply.

6.2.5 Jointing

ISO 23550:2004-6-2-5-—shal-apph~-
6.2.6 Moving parts
ISO 23550:2004, 6.2.6, shall apply.

6.2.7 Sealing caps
ISO 23550:2004, 6.2.7, shall apply.
6.2.8 Dismantling and reassembling for servicing and/or adjustment

ISO 23550:2004, 6.2.8, shall apply.

4 © I1SO 2006 — All rights reserved
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6.2.9 Auxiliary channels

ISO

6.2.

23550:2004, 6.2.9, shall apply.

10 Closed position indicator switch

-1:2006(E)

Closed position indicator switches, where fitted, shall not impair the correct operation of valves. Adjusters shall
be sealed to indicate interference. Any drift of the switch and actuating mechanism from its setting shall not
impair correct valve operation.

6.2.
FloV
mair
indi
tool

6.2.

The)
inte

6.2.

Val

6.3

6.3.

ISO

6.3.

6.3.

ISO

Wh
carf

6.3.

Car

t+—+towrates

v rates of valves with modulating control shall be adjustable over the full range (decld
ufacturer. If the adjustment of one flow rate affects the setting of any other flow rate, this sha

cated in the manufacturer's instructions for setting up. The setting of any flow rate, shall requir
5 and shall be sealed to discourage unauthorized adjustment.
12 Protection of the valve mechanism
mechanisms of automatic valves shall be protected by substantial enclosures so as
[ference with the safe operation of the devices.
13 By-pass
es classified as classes A, B, C, D, E and J shall not inéorporate a by-pass.
Materials
1 General material requirements
23550:2004, 6.3.1, shall apply.
P Housing
.1 Housing design

23550:2004, 6.3.2.1,.shall apply with the following addition.

bn a diaphragm(inside a housing separates the gas-carrying compartment from atmosphere, th
ying compartment is considered to be indirectly separated.

.2 _Test for leakage of housing after removal of non-metallic parts

ryeout the test as given in ISO 23550:2004; 6.3.2.2.

red by the
Il be clearly
e the use of

to prevent

en the gas-

6.3.3 Springs

6.3.3.1  Closure springs

ISO

23550:2004, 6.3.3.1 shall apply.

6.3.3.2  Springs providing closing force and sealing force

ISO

23550:2004, 6.3.3.2, shall apply.

NOTE This is applicable when closing force and sealing force is provided by spring action.

© I1SO 2006 — All rights reserved
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6.3.4 Res

-1:2006(E)

istance to corrosion and surface protection

ISO 23550:2004, 6.3.4, shall apply.

6.3.5 Impregnation

ISO 23550:2004, 6.3.5, shall apply.

6.3.6 Seals for glands for moving parts

VYWl

ISO 23550:

aa o el }
LFUUS, 0.0.0, Shidll apply.

6.3.7 Closure members

Closure me
the sealing

This requirg
— all valv

— parts tn
6.4 Gas

6.4.1 Mak

ISO 23550:

6.4.2 Con

ISO 23550:

force or shall be made of metal.
ments also applies to
s with a maximum working pressure above 15 kPa;

ansmitting the closing force.
connections

ing connections
P004, 6.4.1, shall apply.

nection sizes

P004, 6.4.2, shall apply.

6.4.3 Threads

ISO 23550:

6.4.4 Uni

ISO 23550:

6.4.5 Flarn

P004, 6.4.3, shall apply-
bn joints
P004, 6.4.4;shall apply.

ges

ISO 23550:

P004, 6.4.5, shall apply.

mbers of valves above DN 25 shall either have a mechanical support (e. g. metallic) to withsfand

6.4.6 Compression fittings

ISO 23550:2004, 6.4.6, shall apply.

6.4.7 Nipples for pressure tests

ISO 23550:2004, 6.4.7, shall apply.

© I1SO 2006 — All rights reserved
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6.4.8 Strainers

ISO

23550:2004, 6.4.8, shall apply with the following two additions.

Class J valves shall incorporate an inlet strainer. The maximum strainer hole dimension shall not exceed
0,28 mm and it shall prevent the passage of a 0,2 mm diameter pin gauge.

Strainers fitted to valves of DN 25 and above shall be accessible for cleaning or replacement without removing
the valve body pipe connections from the pipe work.

6.4.9 Pneumatic and hydraulic actuating mechanisms

Pne
an

6.5

6.5.
The

In U

6.5.

Swi
IEC

6.5.

Val
hav

umatically or hydraulically actuated valves shall be provided with protection to ensure that.the
rifice in the control system does not adversely affect the ability of the valve to close.

Electrical material

1 Degree of protection
degree of protection shall be declared by the manufacturer in accordance with IEC 60529.

SA and Canada the degree of protection is declared in accordance with NEMA 250 or UL 50.

P Switches

61058-1:1992, Table 6.

3 Plug connector

es supplied with an assembled electrical plug connector in accordance with 1ISO 6952 or 1SC
b connections to the following pins and-to earth:

Single-step valves:

— PE earth ¢ontact,
— Pin1 N-
— Pin2 L;

Two-step, valves:

blockage of

ches shall conform to IEC 61058-1. The number.(of operating cycles shall be in accondance with

4400 shall

—APin 4 (e) earth contact,
— Pin1 N,

— Pin2 L step 1,

— Pin3 L step 2;

Closed-position indicators:
— Pin4 (e) earth contact,

— Pin1 common,

© I1SO 2006 — All rights reserved
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Pin 2

Pin 3

open valve,

closed valve.

6.5.4 Power-saving circuit

Valves with power-saving circuits shall be designed such that failure in the power-saving circuit does not affect

the correct ¢

losing of the valve.

If the power-saving circuit has been reviewed in accordance to IEC 60730-1 on a second fault analysis, the
test under 7-6-46-shal-ret-apphy-

7 Perfo

71
ISO 23550:
Valves shal

The electri
requiremen

The closing
110 % of th

7.2 Leak
7.21 Crit
ISO 23550:
Replace “cq
7.2.2 Tes

Carry out th

7.3 Tors
ISO 23550:
7.4 Rate

7.41

7.411
flow rate.

7.41.2

7413

rmance

General

P004, 7.1, shall apply with the following three additions:
close automatically when de-energized or in the absence of actuating‘energy.

cal control valve of pneumatic or hydraulic actuating mechanisms shall also meet th
S.

of pneumatically or hydraulically actuated valves shalkbe ensured over the range from 85 §
b actuating pressure or pressure range declared by themanufacturer.

-tightness
bria
P004. 7.2.1. shall apply with the following modification of Table 2.

ntrols” with “valves”.

| for leak-tightness

e test given in 1ISO'23550:2004, 7.2.2.

on and bending

P004, 73y shall apply.

dflow rate

Criteria

ese

o to

The maximum flow rate, when measured according to 7.4.2, shall be at least 0,95 times the rated

Where the manufacturer declares opening and closing characteristics for valves with modulating
control, these shall be within + 10 % of the manufacturer’s declared value.

For valves with step control, where applicable, the manufacturer shall declare the maximum flow
rate for each step as a percentage of the fully open flow rate. It shall not be possible to adjust the maximum
flow rate for each step in excess of 1,1 times the declared value when tested to 7.4.2.
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7414 When the flow rate changes in response to external electrical signals, it shall not, when tested
to 7.4.2, overshoot in either direction while attaining the new flow rate by more than 20 % of the flow rate at
that particular set point, or as declared by the manufacturer.

7.4.2 Test for rated flow rate

ISO 23550:2004, 7.4.2, shall apply with the addition of 7.4.2.1.

7421 Characteristics for valves with modulating control

V o ol 1 ol H | 1 H o 4 HAH 4 g | Le bl ok d ft th
er Iy UIic UcUiaiTtUu UpPTTITyg artiu ClusIiyg  LlIidratlTliolivs dt TalcU  vUIlaytc Ul CUITTTTL UTTUTT Al arter e

endprance test for conformity with 7.4.1.2.

7.5| Durability

1ISO[23550:2004, 7.5, shall apply.
7.6| Functional requirements

7.6.1 Closing function

Va

es shall close automatically on reducing the voltage or currentt0 15 % of the minimum rated value.

Valyes with pneumatic or hydraulic actuating mechanisms shall'close automatically on reducing thge voltage or
curtent to 15 % of the minimum rated voltage of the control valve. Valves shall close automaticallyjon removal
of the voltage or current of between 15 % of the minimum-rated value and 110 % of the maximum rated value.

In all cases, the closing time shall be in accordancewith 7.6.7.

In USA and Canada this test for residual magnetism is carried out at 0 V.

7.6.2 Test of closing function
Endrgize the valve at the maximum rated voltage or current and at the maximum actuating pressure, if
applicable. Slowly reduce the Vvioltage or current to 15 % of the minimum rated value. Verify that tHe valve has
cloged.

Energize the valve at\the maximum rated voltage or current and at the maximum actuating [pressure, if
applicable. Increase.the voltage or current to 110 % of the maximum rated value, keeping the actuating
pregsure, if any, unchanged. De-energize the valve and verify that it has closed. For a.c. valves, [remove the
voltage at the peak of the current waveform.

Energize (the valve at the maximum rated voltage or current and at the maximum actuating [pressure, if
applicable: Reduce the voltage or current to a value between 15 % of the minimum rated value @nd 85 % of
the [maximum rated value, keeping the actuating pressure, if any, unchanged. De-energize the valve and
verify that it has closed. Carry out this test at three different voltages or currents between 15 % of the
minimum rated value and 85 % of the maximum rated value.

7.6.3 Closing force

Valves with a sealing force independent of the closing force (e.g. ball valve, gate valves, etc.) shall have a
closing force of

— atleast 5 times the value of the frictional force where the frictional force is up to and including 5 N;

— at least 2,5 times the value of the frictional force but at least 25 N where the frictional force is above 5 N.

© I1SO 2006 — All rights reserved 9
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The frictional force is measured in the ungreased condition.

This requirement also shall apply to disc-on-seat valves with a working pressure of 50 kPa and above.

7.6.4 Test of closing force

This measu

rement is carried out in the ungreased condition.

Measure the minimum closing force over the travel of the closure member from the open position to the closed

position.

Remove th¢ spring(s) providing the closing force from the valve and measure the maximum force require

move the cl

psure member from the open position to the closed position.

7.6.5 Delay time and opening time

The delay t
within

7.6.6 Tes

For the ope
equal to 80

This test is
the closure

Carry out
equilibrium

at 60 °
of the 11

at 0 °C
the mir

7.6.7 Clos
The closing
The closing

The closing

me and the opening time shall be

- 20 % of the manufacturer's declared value for times above 1 s;

less than 1 s for declared times up to and including 1 s.

l of opening time

hing time, measure the time interval between energizing the*valve and the attainment of a flow
% of the rated flow rate.

plso used to measure the time interval between energizing the valve and the start of the releag
member (delay time).

the tests under the following conditions,) allowing the de-energized valve to reach the
before carrying out the tests:

C (or at the maximum ambient temperature, if higher), at the maximum working pressure, at 11
haximum rated voltage or current and at the maximum actuating pressure, if applicable;

(or at the minimum ambient’ temperature, if lower), at a working pressure of 0,6 kPa, at 85 4
imum rated voltage orrcurrent and at the minimum actuating pressure, if applicable.

5ing time
time for valves of classes A, B, C and E shall not exceed 1 s.
time forclass D valves shall not exceed the manufacturer's declared value.

time for class J valves shall not exceed 5 s or any lower value declared by the manufacturer.

7.6.8 Closing time for controlling function

The closing

time for any controlling function shall be within £ 10 % of the manufacturer’s declared value.

7.6.9 Test of closing time

d to

rate

e of

mal

0 %

o of

Measure the time interval between de-energizing the valve and the closure member attaining the closed

position, un

der the following conditions:

maximum rated voltage or current and at the maximum actuating pressure, if applicable;

10

at the maximum working pressure, at a pressure difference declared by the manufacturer, at 110 % of the

© I1SO 2006 — All rights reserved
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at a working pressure of 0,6 kPa, at the minimum pressure difference declared by the manufacturer, at

110 % of the maximum rated voltage or current and at the maximum actuating pressure, if app

7.6.10 Sealing force

licable.

Class A, B and C valves shall have a minimum sealing force over the closure member orifice area in
accordance with Table 1.

Table 1 — Sealing force requirements

Clag
preg
preg
Tab)

Clas

fronp the spring force in the closed position of the valve divided by the circumference or length of th

spri
Val
valy
an K
Whd
inle

cald
Tab

7.6.
7.6.

7.6.

Con

vaive Testpressure | Maximum leakage rate
kPa
Class A 15 for values for internal leak-
tightness see
Class B 5 ISO 23550:2004, Table 2
Class C 1

bs E valves shall have a minimum sealing force over the closure¢member orifice area equ
sure of 1,5 times the maximum working pressure or at least 15 kPa' in excess of the maxim
sure, whichever is the greater. The internal leakage shall not exeeed the values given in ISO 2
e2.

s J valves shall have a minimum sealing force of 1 Nifar every metre length of seal. This i
ng compression shall be declared by the manufacturer.

es that use the inlet pressure to compensate<the force to the closure member can be clas

es. Valves where the compensation area is greater than the closing member area shall be ¢
E valve.

pressure), the sealing force shall be verified by calculation or by a combined method
ulation. The minimum sealing-force is calculated using pressures equal to 1,25 times the valy
e 1, as appropriate to the class of valve.

11 Test of sealing force
11.1 Class A;B, C and E valves

11.1.1 Gehneral

nect.an air supply through a flow meter to either the inlet or the outlet of the valve such

valent to a
um working
3550:2004,

5 calculated
e seal. The

s A, BorC
lassified as

bre the test methods of 7.6.11 are ansuitable for some designs of valves (e.g. valves with compensation of

of test and
es given in

that the air

preg

sure opposes the closing direction of the closure member. Energize and de-energize the valve

twice.

7.6.

11.1.2 Class A, B, and C valves

Pressurize the valve at an increasing pressure not exceeding 0,1 kPa - s~ to the appropriate pressure given
in Table 1 and measure the leakage rate.

7.6.

11.1.3 Class E valves

Pressurize the valve at an increasing pressure not exceeding 0,1 kPa - s~ to 1,5 times the maximum working
pressure or 15 kPa in excess of the maximum working pressure, whichever is the greater, and measure the
leakage rate.
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lass J valves

Remove the spring(s) providing the sealing force and measure the spring force at a spring compression
corresponding to the closed position of the valve.

7.6.12 Closed position indicator switches

When a valve is provided with a closed-position indicator switch, the switch shall indicate the closed position

when either

—  the flow—tate-is nqnal to or less than 10 9% of the nqni\lalnnf ‘Fully open flow rate at the same pressure
differenjce; or

— the clogure member is within 1 mm of its closed position.

7.6.13 Test of closed position indicator switch

Modify a single valve to enable the closure member to be moved and positioned in any'partially open posifion.

Slowly mowve the closure member until the switch just indicates valve closure. Measure either the flow orf the

opening, ag appropriate, according to 7.6.12.

7.6.14 Enr]:;rance test for closure switches

Carry out the endurance test described in 7.7.2 on an unmodified\valve with the maximum inductive or

capacitive lpad declared by the manufacturer on the closed position.indicator switch.

During the fest, monitor the switch to show that it indicates thatthe valve is closed when it is de-energized|and

open when [energized.

After the endurance test, carry out the test for indication of closure according to 7.6.13.

Where the pwitch has not been pretested, carry out electrical tests in accordance with the methods givgn in

IEC 61058-1.

7.6.15 Flow characteristics

7.6.15.1 Valves with modulating,control

In addition {o 7.7.2, test the Valve for opening to the lowest set point as declared by the manufacturer and to

the mid-point in the closing-direction.

7.6.15.2 Valves with)step control

In addition fo 7:7.2, test the valve for opening and closing to the mid-point of the adjustment range for gach

step.

7.6.16 Power-saving circuits

If power-saving circuits are used, energize the valve at 1,1 times the maximum rated voltage or current at
maximum ambient temperature for a period of at least 24 h under no flow conditions with the power saving
circuit taken out of function. Without de-energizing the valve, slowly reduce the voltage or current to 15 % of
the minimum rated value. Verify that the valve has closed.

The test of power-saving circuits with electronic parts shall be carried out according to IEC 60730-1.

12
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7.6.17 Gas cracking

7.6.17.1 Requirement
This requirement applies to thermally actuated valves employing electrical components in the gas way.

Carbon shall not be deposited within thermally actuated valves employing electrical components in the gas
pathway when operated on an easily cracked gas for 48 h at elevated temperatures.

7.6.17.2 Method of test

Twq sample valves shall be operated in a suitable test oven at the manufacturer's maximum specified
opefating temperature [but not less than 51,5 °C (125 °F)] and shall be continuously energized-at [I10 percent
of rpted voltage. Pure (99 %) isobutylene shall be passed through each valve at a rate ,0f approximately
879|W per hour (3 000 Btu). After 48 h of operation, the sample valves shall be removed from the oven,
dismantled, and examined for carbon deposit.

There shall be no visible carbon deposit within the valve bodies.
7.7) Endurance

7.7l Endurance requirement

Aftdr the endurance test described in 7.7.2, the valve shall conform to the requirements of 6.3.3.2,|7.6.1, 7.6.5,
7.6.),7.6.9,7.6.10 and 7.6.12.

Forlany setting according to 7.4.1, within the manufactdrer's declared adjustment range, the flow rate at the
end|of the endurance test described in 7.7.2 shall be within + 10 % of the flow rate before the endurance test,
whgn measured under the same conditions according to 7.4.2.

7.7.2 Test of endurance

Carfy out tests for external leak-tightness and internal leak-tightness in accordance with 7.2.2] before the
endprance test, after the test at 60 °C and after the test at 20 °C.

Install the valve in a temperature-controlled chamber according to the manufacturer's instructions.

Endrgize the valve at 1,1 timés the maximum rated voltage or current at maximum ambient tempgrature for a
peripd of at least 24 h_under no flow conditions. Without de-energizing the valve, slowly reduce thg voltage or
current to 15 % of the-minimum rated value. Verify that the valve has closed.

Corlnect the gassinlet to an air supply at the maximum working pressure. Do not exceed 10 % of the maximum
rated flow rate.

Opgrate. the valve for the number of cycles given in Table 2 or 3 with a cycle period of no legs than that
declared by the manufacturer. Ensure that the valve travels to the fully open and fully closed position during
each cycle.

Carry out the part of the endurance test at maximum ambient temperature, at the maximum rated voltage or
current.

For the test at 20 °C, carry out 50 % of the cycles at the maximum rated voltage or current and 50 % at the
minimum rated voltage or current.

If the minimum ambient temperature is below 0 °C, carry out the following endurance test at the minimum
rated voltage or current:

— for valves up to and including DN 150, carry out 25 000 cycles at — 15 °C. Reduce the number of cycles
for the test at 20 °C by 25 000 cycles;
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— for valves above DN 150, carry out 5 000 cycles at — 15 °C. Reduce the number of cycles for the test at
20 °C by 5 000 cycles.

Where the valve has a pneumatic or hydraulic actuating mechanism, carry out the endurance test at the
maximum actuating pressure.

Check the operation of the valve throughout the endurance test, for example by recording the outlet pressure
or the flow rate.

Finally, re-test the valve to 7.6.2.

Table 2 — Operating cycles

Nominal size Number of cycles
at maximum ambient
DN temperature or at (20 +£5) °C
at least (60 £ 5) °C
DN < 25
Opening time < 1 s 100 000 400 000
maximum working pressure
< 15kPa
DN <25
Opening time < 1 50 000 150 000
maximum working pressure
>15 kPa
DN < 25 50 000 150 000
Opening time >1s
25<DN < 80 25,000 75 000
80 <DN < 150 25 000 25000
> DN 150 5000 20 000

In USA, Capada, and Japan, the numbgéryof cycles is 100 000 cycles.

Table 3 — Operating cycles for automatic shut- off valves for cookers

Nominal size Number of cycles

Maximum ambient
DN temperature or (20+5) °C
at least (60 £ 5) °C

DN < 25
Onaenina-tima. 1c
e T

maximum working pressure
< 15kPa

800 000 200 000
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