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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO dg
ISO/IEC]
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Directives, Part 2 (see www.iso.org/directives).

s attention to the possibility that the implementation of this document may involve the

. ISO takes no position concerning the evidence, validity or applicability of any claime
respect thereof. As of the date of publication of this document, ISO had notiéceived not
which may be required to implement this document. However, implementers are cautic
not represent the latest information, which may be obtained from the patent database av
org/patents. ISO shall not be held responsible for identifying any orall stich patent rights
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ment was prepared by Technical Committee ISQ/TC 161, Controls and protective devices fo

1l parts in the ISO 23551 series can be fourid on the ISO website.
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Introduction

This document is designed to be used in combination with ISO 23550. Together, they establish the full
requirements as they apply to the product covered by this document.

Where needed, this document adapts ISO 23550 by stating in the corresponding clause:
— “with the following modification”;
— “with the following addition”;

— “isreplaced by the following”; or

— “is npt applicable”.
In order to identify specific requirements that are particular to this document, that are not-already covered
by ISO 23550, this document can contain clauses or subclauses that are additional to the striicture of
[SO 23530. These subclauses are indicated by the introductory sentence: “Subclause (ot Annex) specific to
this docyment.”

To ensurp global relevance of this document, the differing requirements resulting/from practical ejperience
and instgllation practices in various regions of the world have been taken-into account. The variations in
basic infrastructure associated with gas controls and appliances have also\been recognized, some|of which
are addre¢ssed in Annexes A, B, C and D. This document intends to providea basic framework of requfirements
that recagnize these differences.

© IS0 2024 - All rights reserved
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International Standard ISO 23551-11:2024(en)

Safety and control devices for gas burners and gas-burning
appliances — Particular requirements —

Part 11:
Automatic and semi-automatic shut-off valves for operating
pressure of above 500 kPa up to and including 6 300 kPa

1 Scope

This doqument specifies safety, constructional and performance requirements andtesting of afitomatic,
semi-autpmatic shut-off valves, and general purpose valves for gas burners, gas appliances and appliances of
similar ulse excluding use in fuel gas infrastructures (transportation and distribution systems).

This doqument applies to controls for use at maximum operating pressures above 500 kPa up to and
including 6 300 kPa with sizes up to DN 250 for use on burners or in appliances using fuel gaseq, such as
natural gas, manufactured gas or liquefied petroleum gas (LPG).

This dociiment applies to:
— valvés being mounted in gas installations;
— valvegs directly or indirectly actuated, electrically or by mechanical means;

— valvegs actuated by hydraulic or pneumatic means, including the pilot valves for these fluids iffactuated
elecfrically and including release valves, but not to any external electrical devices for swit¢hing the
actupting energy;

— valvgs where the flow rate is controlled by external electrical signals, either in discrete|steps or
proportional to the applied signal and valves fitted with closed position indicator switches;

— valves to be used in appliances§, but not in gas transfer systems outside appliances.
This docfiment covers type testing only.

This docfiment does not dpply to valves covered under the scope of ISO 23551-1 or the ISO 23555 sqfries.

2 Normativereferences

The following documents are referred to in the text in such a way that some or all of their content copnstitutes
requirenments of this document. For dated references, only the edition cited applies. For undated r¢ferences,
the latestedition—e etreferenceddorc S imrchrdineanyamendmentstapphes:

[SO 7005-1, Pipe flanges — Part 1: Steel flanges for industrial and general service piping systems
ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges
ISO 7005-3, Pipe flanges — Part 3: Copper alloy and composite flanges

IS0 9692-1, Welding and allied processes — Types of joint preparation — Part 1: Manual metal arc welding, gas-
shielded metal arc welding, gas welding, TIG welding and beam welding of steels

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

© IS0 2024 - All rights reserved
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ISO 23550:2018, Safety and control devices for gas and/or oil burners and appliances — General requirements

ISO 23551-1:2024, Safety and control devices for gas burners and gas-burning appliances — Particular
requirements — Part 1: Automatic and semi-automatic shut-off valves

IEC 6073

0-1:2022, Automatic electrical controls— Part 1: General requirements

IEC 61058-1, Switch for appliances — Part 1: General requirements

IEC 6052

9, Degrees of Protection Provided by Enclosures (IP Code)

3 Terms and definitions

For the
following

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO
— IECH
3.1

pilot va]:kre

valve w
Note 1 to

3.2
release \
valve in
when thd

Note 1 to

Key
1  conty
2 pilot
3 relea

purposes of this document, the terms and definitions given in ISO 23550, ISO 235511
F apply.

Dnline browsing platform: available at https://www.iso.org/obp

llectropedia: available at https://www.electropedia.org/

ich controls the fluid (e.g. compressed air) supplied to the actuating mechanism

entry: A typical pilot and release valve (3.2) application is shown in Figure 1.

ralve
the line from the pilot valve (3.1) to the actuating mechanism which closes the vent auto
actuating fluid is released by the pilot valve and opens it automatically when the pilot valve

entry: A typical pilot and release valve applieation is shown in Figure 1.

2 3 :I

ol under.test
valve (normally closed)
evalve (normally open)

and the

matically
is closed

3.3
design p
DP
pressure

Figure 1 — Typical pilot and release valve application

ressure

on which design calculations are based

Note 1 to entry: In particular, DP is the maximum pressure for which the body, its inner metallic partition walls and
some other pressure-containing parts are designed.

Note 2 to

entry: According to local regulations, DP can be defined as maximum allowable pressure.

© IS0 2024 - All rights reserved
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[SOURCE: ISO 23555-1:2022, 3.1.4.3 modified — Note 2 to entry has been added.]

4 C(Classification

4.1 Classes of controls

Shall be according to ISO 23550:2018, 4.1, with the following addition:

4.1.1 C(Classification based on sealing force

Subclause specific to this document.

Automat]c shut-off valves where the sealing force is not decreased by the gas inlet pressure aré flassified
according to sealing force requirements and shall be designated according to Class A (see Tables\},4, 6] 7 and 8).

These valves may also have:
— modplating control function, or

— step|control function/multi-stage.

4.1.2 (lassifications based on pressure surge
Subclausg specific to this document.

Automatjc and semi-automatic valves with pressure surge requirements shall be designated accprding to
class C/I|(see ISO 23551-1:2024 3.1.4 and Tables 1, 4, 6, 7 and 8):

4.1.3 (lassification with neither sealing force nor pressure surge
Subclausg specific to this document.

Automatjc and semi-automatic shut-off valves without sealing force and without pressufe surge
requirenjents shall be designated according to-Class E (see Tables 1, 4, 6, 7 and 8).

4.1.4 (lassification of flow control valves for general purpose
Subclausg specific to this document.

General purpose valves with modulating control that do not provide a shut-off function shall be d¢signated
according to Class D (see Tables 1, 4, 6, 7 and 8).

These vallves include;
— valves with modulating control function,

— valves with step control function/multi-stage.

4.2 Groups of controls

Shall be according to ISO 23550:2018, 4.2.

4.3 Types of DC supplied controls
Shall be according to ISO 23550:2018, 4.3.

4.4 C(Classes of control function

Shall be according to ISO 23550:2018, 4.4.

© IS0 2024 - All rights reserved
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5 Test conditions and tolerances

5.1 Test conditions

Shall be according to ISO 23550:2018, 5.1.

5.2 Tolerances
Shall be according to ISO 23550:2018, 5.2 with the following addition:

The full range of the measuring apparatus is chosen to be suitable for maximum anticipated value.

The measurement uncertainties concern individual measurements. For measurements reduiring a

combinafion of individual measurements (e.g. efficiency measurements), lower uncertainties
individual measurements can be necessary to limit the total uncertainty.

Testing Iabs performing equipment calibration and testing measurement uncertainty are in confory
ISO/IEC 17025.

Thereforf, where specified, the tolerances in this document apply. Otherwise, ISO/TEC 17025 applie

6 Conistruction

6.1 General
Shall be &ccording to ISO 23550:2018, 6.1, with the following addition:

If an aufomatic shut-off valve requires a release and/or‘@ pilot valve to fulfil the requirement
documert, these are considered to be part of the automatic shut-off valve and shall be specifi
installatjon and operating instructions.

for the

hity with

v

s of this
bd in the

The combination of automatic shut-off valve and release and/or pilot valve shall conform to all requfirements

of this dqcument.

The intefaction of all valves participating in the closing mechanism shall be evaluated. An approp
assessmé¢nt shall be carried out.

For each| pressurized compartmeént, the local maximum pressure shall be considered for the
design amd for the selection of the-material. It shall be ensured by mechanical means that parts for
pressures are separated. A diaphragm shall not be used for this purpose.

Fiate risk

strength
different

Table 1 describes applicable constructions requirements and tests for the classified valves. Combination of

valve tyges are not excluded (e.g. automatic Class A and C/I valve). If the respective construction req
is used, the design shall be according to the assigned clause in Table 1, if applicable.

1.

The marking X
documert.

identifies the minimum requirements to be verified by the given subclause

llirement

S in this

Requirements without existing construction or performance properties cannot be veritied a
associated clauses are therefore not applicable.

nd those

EXAMPLE Strainers are an optional element in the design of the valve. Therefore, 6.4.10 is not always applicable

even though the assignment is given in Table 1.

© IS0 2024 - All rights reserved
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Table 1 — Assignment of valve construction requirements and tests

Clause |Title Shut-off valve (Classes) General
automatic |automatic| semi- |automatic| semi- purpose
automatic automatic valve
(Class)
A C/1 c/1 E E D
6.2 Construction requirements
6.2.1 |Appearance X X X X X X
6.2.2 |Holes X X X X X X
6.2.3 |Breather holes X X X X X X
6.2.4 ||Ventlimiter X X X X X N X
6.2.5 ||Screwed fastenings X X X X xﬂd " X
6.2.6 [|Moving parts X X X X ,{“,l/ X
6.2.7 ||Sealing caps X X X X N ,'\X‘ X
6.2.8 [|Disassembling and assem- X X X X 03\ X X
bli_ng for servicing and/or (b%
adjustment for controls = (l,
6.2.9 |[|Auxiliary channels and X X X O,DQ X X
orifices o\
6.2.10 [|Pre-setting device X X X, d X X X
6.2.11 ||Closed position indication X X A@)‘( X —
6.2.12 |{Specific construction X X R — — —
6.2.13 ||Flow rates of valves with X X Qb\‘ X X X X
modulating control %
6.2.14 ||Bypass X -\Q‘ X X X —
6.2.15 ||Semi-automatic shut-off — Q)*‘— X — X —
valve A\
6.2.16 ||Other controls assembled to X \O X X X X X
avalve (-\,jr
6.2.17 ||Balanced valves C)\v X X X X X
6.3 Materials \‘ © X X X X X X
6.4 Connections ‘d
6.4.1 |[|General ,-\U X X X X X X
6.4.2 ||Connection sizes ‘O’U X X X X X X
6.4.3 ||Connection types N X X X X X X
6.4.4 || Threads Oy X X X X X X
6.4.5 [|Union joint - X X X X X X
6.4.6 Flan&@ X X X X X X
6.4.7 ggfﬁlx;ession fittings X X X X X X
6.4.8 re connections X X X X X X
6.4.9 |Nipples for pressure tests X X X X X X
6.4.10 |Strainers X X X X X X
6.4.11 |Gas connections by GQC X X X X X X
Key
X required only if the construction is present in the design of the valve

GQC gas quick connector

no requirement even if the function is present

© IS0 2024 - All rights reserved
5



https://standardsiso.com/api/?name=bd9fff7040e92f83b9127afb0472a1af

ISO 23551-11:2024(en)

Table 1 (continued)

Clause |Title Shut-off valve (Classes) General
automatic |automatic semi- automatic| semi- pur[l)ose
automatic automatic valve
(Class)
A c/1 c/1 E E D
6.4.12 |Welded connections X X X X X
6.5 Gas controls employing X X X
electrical components in the
gas way
@ Pneumaticand hyﬂran]ir‘ X X X X X X
actuating mechanisms
Key
X reqyired only if the construction is present in the design of the valve
— norpquirement even if the function is present
GQC gas quick connector

6.2 Copnstruction requirements

6.2.1

Appearance

Shall be @ccording to ISO 23550:2018, 6.2.1.

6.2.2

6.2.2.1
Shall be

6.2.2.2

Holes

General

Requirements

iccording to 1SO 23550:2018, 6.2.2.1.

[SO 23550:2018, 6.2.2.2 is replaced by the following:

The wall
method

the atmosphere but which do notaffect the operation of the control, shall be permanently sealed by

means. Spitable jointing comipotinds may additionally be used.

6.2.2.3

Test

Shall be @ccording to ISO 23550:2018, 6.2.2.3.

6.2.3

reather holes

thickness between the holés-and gas ways shall take into account the design, material selgcted and
bf manufacturing. Holesnecessary during manufacture, which connect gas ways passaggways to

metallic

[SO 23550:2018, 6.2.3, is not applicable.

6.2.4 Vent limiter

[SO 23550:2018, 6.2.4, is not applicable.

6.2.5 Screwed fastenings

Shall be according to ISO 23550:2018, 6.2.5.

© IS0 2024 - All rights reserved
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6.2.6 Moving parts

Shall be according to ISO 23550:2018, 6.2.6, with the following modification to 6.2.6.1:

6.2.6.1

General

Shall be according to ISO 23550:2018, 6.2.6.1 with the following addition:

Fastening parts (e.g. screws and nuts) shall be secured to prevent loosening under the conditions of actual use.

6.2.7 Sealing caps

Shall be

ccording to 15U 23550:2016, 6.2.7.

6.2.8 Disassembling and assembling for servicing and/or adjustment for controls

Shall be

6.2.8.1
Shall be

6.2.8.2
Shall be

6.2.8.3
Shall be ;

6.2.8.4

Subclaus

6.2.8.4.1

Factory ¢

6.2.8.4.2

Factory
protectig

Example

a) bein

iccording to ISO 23550:2018 6.2.8, with the following modification:

General

iccording to 1SO 23550:2018, 6.2.8.1.

Requirements

ccording to ISO 23550:2018, 6.2.8.2.

Test

ccording to ISO 23550:2018, 6.2.8.3.

Factory adjustment

e specific to this document.

General

djustment, not intended fox field adjustment, shall be securely protected.

Requirements

hdjustment not_intended for field adjustment shall be secured by suitable means that
n against accesgor shall be declared as requiring such protection in the application.

5 of "suitable means" include the following:

rent:

app4d

provides

b sealed with a material suitable for the temperature range of the valve such that tampering is

b) being accessible only with the use of special purpose tools; or

¢) beingaccompanied by instructions requiring the equipment manufacturer to mount the valve such that
the adjustment means is inaccessible.

6.2.8.4.3

Test

Conformance is checked by inspection. Where sealing is used, inspection is carried out before and after the
endurance tests.

© IS0 2024 - All rights reserved
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Maintaining of adjustments

Subclause specific to this document.

6.2.8.5.1

General

All factory adjustments shall be designed so that they are maintained in the field.

6.2.8.5.2

Requirements

Suitable means for maintaining all adjustments shall be provided.

Lock nut
accidentd

6.2.8.5.3

Conform

6.2.8.6

Subclaus

6.2.8.6.1
Field adjt

6.2.8.6.2

Necessar
to resist

6.2.8.6.3

Conform

6.2.9 /
Shall be

K5 or adjusting nuts held by springs or compression are acceptable unless their adjustme
11y disturbed.

Test

hnce is checked by inspection.

Field adjustments

e specific to this document.

General

1stments shall be protected.

Requirements

y field adjustments shall be capped according:to 6.2.7 or otherwise protected in such a m
fampering and prevent accidental change.

Test

hnce is checked by inspection.

\luxiliary channels and orifices

hccording to ISO 23550:2018, 6.2.9.

6.2.10 Pre-setting deyice

Shall be

6.2.11 (

iccording te,ISO 23550:2018, 6.2.10.

losed,position indication

ht can be

anner as

Subclaus

e specific to this document.

6.2.11.1

Visual indicator (VI)

Avalve may incorporate a visual indicator that is connected to the valve closure member and indicates when the
valve is open or closed. This operation shall be mechanical and independent from any auxiliary energy source.

This indicator shall be of a colour contrasting from its background or shall be incorporated into the valve so
as to be obvious to the user.

© IS0 2024 - All rights reserved
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Closed position switch (CPS)

6.2.11.2.1 General

When the valve design incorporates an auxiliary switch intended to indicate the closed position (CPS), the
valve and switch shall fulfil the following requirements and test.

6.2.11.2.

2 Requirements

The CPS shall indicate the closed position under the following conditions:

— the flow rate is equal to or less than 10 % of the equivalent fully open flow rate at the same pressure

diffe
— thed
Avalvet

The insty

If field a
instructi

6.2.11.2

Modify 4
position.
flow or t

Where t}
inIEC 61

Carry oy
declared

During the test, monitor the switch to verify that it indicates that the valve is closed when it is de-¢

and oper
6.2.11.3

6.2.11.3
When thd

6.2.11.3
A POC sv

rence;
losure member is within 1 mm of its closed position.

hat incorporates a CPS shall have the switch setting factory set and sealed.

djustment is provided, then the arrangement shall minimize the\possibility of tampe
pns shall identify proper switch setting procedures.

3 Test

single valve to enable the closure member to be nieved and positioned in any partis
Then move the closure member until the switch justiindicates valve closure. Measure ¢
e opening, as appropriate, according to 6.2.11.2.2¢

058-1.

by the manufacturer on the closed position indicator switch.

when the valve is energized!
Proof of closure switch/(POC)

1 General

 valve desighdncorporates a POC, the valve and switch shall fulfil the following requirementg

2 Requirements

uctions shall state that the CPS is not a POC switch and does not satisfy theadditional requjirements
for a POQ.

'ing, and

lly open
ither the

le switch has not been type tested, carry out.electrical tests in accordance with the meth¢ds given

t the endurance test on an unmodified valve with the maximum inductive or capacifive load

nergized

and test.

Fiteh shall have the switch setting factory set and sealed. Field adjustment of the POC swi

Fch is not

permitted:

The switch shall include at least one set of contacts that close only after the valve port is closed, and that
open prior to the opening of the valve port. Additional movement to activate the switch while the port is
closed shall be either:

a) prov

ided directly by the port-closing element; or

b) provided by additional valve operator movement that relies on the port-closing element being in the
closed position. The valve port is considered closed when leakage through the valve does not exceed
0,028 m3/h gas at 150 % of rated inlet pressure applied to the valve inlet.

© IS0 2024 - All rights reserved
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The instructions shall state that this is a POC switch and not a CPS and that it satisfies the relevant
requirements for a POC.

6.2.11.3.

3 Test

Modify a single valve to enable the closure member to be moved and positioned in any partially open
position. Then move the closure member until the POC switch just indicates POC. Measure and verify the
closing as appropriate according to 6.2.11.3.2.

Where the switch has not been type tested, carry out electrical tests in accordance with the methods given
in [EC 61058-1.

Carry oy
declared

During t
energize

6.2.12 S
Subclaus

Avalve s

6.2.13 FKlow rates of valves with modulating control

Subclaus

6.2.13.1

Flow rat
installatij

6.2.13.2

If the adéjrstment of one flow rate affects'the setting of any other flow rate, this shall be clearly ind
|

the inst
shall be ¢

6.2.13.3

[1e enaurarnce C OIl dIl UIlInod cd vVdlve W [ [1€ IIld
by the manufacturer on the closed position indicator switch.

he test, monitor the switch to verify that it indicates that the valve is closed when the va
 and open when the valve is energized.

pecific construction
e specific to this document.

hall not utilize fuel gas pressure/flow through the valve or an extéernal power source for cl

e specific to this document.

General

es of valves with modulating control shalk;be adjustable over the full range as statg
on and operating instructions.

Requirements

lation and operating instructions. The setting of any flow rate shall require the use of
lesigned to discourage unauthorized adjustment.

Test

First, adjjust the inlet pressure to the manufacturer’s minimum specified inlet pressure and adjust
to the manufacturer’s maximum specified flow rate.

Next, adjust the iflet pressure to the manufacturer’s maximum specified inlet pressure and adjust
to the m3nufaeturer’s minimum specified flow rate.

Verify thpt-the valve meets the requirements in 6.2.13.2.

ive load

[ve is de-

osure.

d in the

icated in
ools and

the valve

the valve

6.2.14 Bypass

Subclause specific to this document.

Shut-off valves shall not incorporate a bypass.

6.2.15 Semi-automatic shut-off valve

Subclause specific to this document.

A semi-automatic valve that is manually open shall only allow a fully open position.

© IS0 2024 - All rights reserved
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6.2.16 Other controls assembled to a valve

Subclaus

6.2.16.1

e specific to this document.

General

Other controls assembled to a valve shall not interfere with its shut-off function.

6.2.16.2

Requirement

The shut-off function shall not be interfered with by any other control assembled to the valve.

6.2.16.3

Conform

Test

hnce shall be verified by technical documentation review.

6.2.17 Balanced valves

Subclaus

6.2.17.1

e specific to this document.

General

The closIre member of a balanced valve (see ISO 23551-1:2024, Figures 2)or 3) shall have a resultin

the closi

6.2.17.2

g direction where the sealing force is not decreased by the-gas inlet pressure.

Requirements

For a balanced valve with one valve seat, a resulting fofoe in the closing direction shall rems

balancin

b force is removed. Also, the closure member, shall have the same closing direction as

directior] through the valve.

6.2.17.3

Conform
6.2.17.4

6.2.17.4

Shut-off
designed
internal

Test

hnce shall be verified by technicakdecumentation review.
Additional requirements for shut-off function

1 Diaphragms that assist the shut-off function

functions using a-diaphragm to apply a portion of the closing force to the closure membe

Jeakage rate of'the valve is limited to 1 dm3/h. Conformity shall be verified by the lea

method given in 6:2117.4.2.

6.2.17.4

Remove

2 LeaKkage test

b force in

in if the
the flow

- shall be

in such a waycthat, when the diaphragm is damaged, the closure member closes and the miaximum

kage test

i £ LN L +la it ££€ £ £3 D H £l 1 N +la
Ul 1 UIJLMIC LIIC }Jql L\DJ qDDlDLllls LIIT SITULUIT TUIICLIVUIL. DUTCITITT SILC LIIC vVdIvie., IViCTaosul T LIl

leakage rate of the valve according to the procedure of 7.2.

6.3 Materials

6.3.1 General material requirements

Shall be according to ISO 23550:2018, 6.3.1.

© IS0 2024 - All rights reserved
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6.3.2 Housing

6.3.2.1 General
Shall be according to ISO 23550:2018, 6.3.2.1.

6.3.2.2 Requirements
Shall be according to ISO 23550:2018, 6.3.2.2, with the following addition:

The body and the internal parts of a valve, except the soft part of valve disk, gasket, O-rings and the like,
shall be of metallic materials with a melting point not less than 427 °C and shall conform to the relevant

International material Standard (chemical composition, mechanical characteristics and test prdcedures)
and the rlequirements given in Table 2.
NOTE Specific regional requirements are given in Annex A, B, C and D.
Table 2 — Materials
Restrictions
Material Control
Group Properties
Amin Pd,max (pd, : dn)maxa d max
% MPa MPa - m m
Pressure-containing parts and inner metallic partition walls

Rolled anld forged steel P 16 10 — —
Cast stee] b 15 10 — —
Spheroidpl graphite cast iron ¢ 7 0,15 1

15 0,5 0,3
Malleablg cast iron 6 0,1 0,1
Copper-zjnc wrought alloys 15 10 — 0,025
Copper-tin and copper—zinc cast alloys |5 2 0,1 0,1

15 10 — 0,025
Aluminiym wrought alloys — 0,05

7 — 0,05

10 — 0,025

Aluminiym cast alloys 1,5 1 0,025 0,15

4 2 0,16 1
NOTE For| castings, therspecified mechanical characteristics are those measured on a machined test piece prepfred from
separately cast test.Samples in accordance with the relevant document for the selected materials.
Key
A is the pefcentage of elongation after fracture (according to the applicable document, relevant to the chosen materidl);

d

n

Pq isthe design pressure, DP;

is the nominal diameter.

3 For the bodies of pilots or fixtures, DN (d,) shall refer to their inlet connections.

b Bending rupture energy measured in accordance with I1SO 148-1 shall be not less than 27 ] as average of three test pieces
with minimum individual of 20 ] at minimum operating temperature (=10 °C or =20 °C).

¢ Bending rupture energy measured in accordance with ISO 148-1 shall be not less than 12 ] as an average of three test pieces
and no less than 9 ] as a minimum individual value at a temperature of —20 °C for DP > 2 500 kPa when used in control class 2.

d  Justified by engineering: materials that are not yet elaborated are justified by manufacturer through risk assessment, taken
into account the state of the art knowledge of the material, for example, control complying to 6.3.12 hydrostatic withstand
pressure test with safety factor 5 meets this requirement.

© IS0 2024 - All rights reserved
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Table 2 (continued)

Restrictions
Material Control
Group Properties
Amin Pd,max (pd, : dn)max a dn,max a
% MPa MPa-m m
Integral process and sensing lines
Copper — 2,5 — —
Steel — 10 — —
Connectdrs
Steel 8 — — —
Fastener
Steel for polts, screws, studs 9 5 — —
12 10 — —
Others d

NOTE Fot| castings, the specified mechanical characteristics are those measured on a machined test piece preppred from
separately cast test samples in accordance with the relevant document for the selected materials.

Key
A isthe percentage of elongation after fracture (according to the applicable document;relevant to the chosen materidl);
pq is the flesign pressure, DP;
d

3 For tHe bodies of pilots or fixtures, DN (d,) shall refer to their inlet connections.

. isthe hominal diameter.

b Bending rupture energy measured in accordance with ISO 148«I*shall be not less than 27 ] as average of three f{est pieces
with mininum individual of 20 ] at minimum operating temperature'(-10 °C or -20 °C).

¢ Bending rupture energy measured in accordance with ISQ@48-1 shall be not less than 12 ] as an average of three fest pieces
and no lesp than 9 ] as a minimum individual value at a temperature of —20 °C for DP > 2 500 kPa when used in control ¢lass 2.

d  Justifled by engineering: materials that are not yet elaborated are justified by manufacturer through risk assessnjent, taken
into accoynt the state of the art knowledge of the material, for example, control complying to 6.3.12 hydrostatic withstand
pressure flest with safety factor 5 meets this requirement.

6.3.2.3 | Test
Shall be dccording to ISO 23550:2018, 6.3.2.3.

6.3.3 $Yprings providing closing force and sealing force

6.3.3.1 | General
Shall be @ccording to SO 23550:2018, 6.3.3.1.

6.3.3.2 | Requirements

Shall be according to ISO 23550:2018, 6.3.3.2, with the following addition:

Springs shall be protected against abrasion and guided or arranged to minimize binding, buckling or other
interference with their free movement.

This requirement applies also for pilot and release valves for pneumatic or hydraulic actuators.

6.3.3.3 Test
Shall be according to ISO 23550:2018, 6.3.3.3.

© IS0 2024 - All rights reserved
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6.3.4 Resistance to corrosion and surface protection

Shall be according to ISO 23550:2018, 6.3.4.

6.3.5 Impregnation

[SO 23550:2018, 6.3.5, is replaced by the following:

Valves shall not be impregnated. C/I valves may be impregnated.

6.3.6 Seals for glands for moving parts

Shall be

6.3.7 ]
Shall be

6.3.8 (

Subclaus

6.3.8.1

ccording to 15U 23550:2016, 6.3.6.
jointing
iccording to ISO 23550:2018, 6.3.7.

losure members

e specific to this document.

General

Closure members of valves shall be stable enough to transmit forces,

6.3.8.2

Requirements

Closure I)embers of valves shall either have a mechanical support (e.g. metallic) or shall be made
i

This req

6.3.8.3

Subject t

rement also applies to parts transmitting the'closing force.

Test

b verification by technical documentation.

6.3.9 PRarts transmitting the closing force

Subclaus

6.3.9.1

e specific to this document:

General

Parts transmitting the closing force shall be designed to withstand the closing force.

6.3.9.2

Requirements

Parts tralﬁsmitting the closing force shall be made of metal and shall be designed to withstand a fo
i

totwo t

6.3.9.3

es'the closing force or maximum operating torque of the actuator.

of metal.

Fce equal

Test

Subject to verification by technical documentation.

6.3.10 Balanced valves

Subclaus

e specific to this document.

© IS0 2024 - All rights reserved
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General

The closure members of a balanced valve shall withstand the sealing force.

6.3.10.2

Requirements

The strength of the connection between closure members shall be at least five multiplied by the maximum
inlet pressure multiplied by the total opening area of the closure members.

6.3.10.3

Test

Subject to verification by technical documentation.

6.3.11 Ilellows

Subclaus

6.3.11.1

e specific to this document.

General

Bellows fised as sealing elements shall be designed to avoid premature fatigue.

6.3.11.2
When be

Requirements

[lows are used as sealing elements, proof of limiting fatiguestress shall be provided for at|

number ¢f cycles stated in Table 7.

6.3.11.3

Subject t

Test

p verification by technical documentation.

6.3.12 Hydrostatic withstand pressure test

Subclaus

6.3.12.1

Pressure

6.3.12.2

Parts of
meet req

e specific to this document.

General

-containing components of'avalve shall be designed to withstand the design pressure.

Requirement

he valve that areSubjected to inlet pressure under normal operating conditions shall be de
irements ag per the declared design pressure multiplied by a safety factor, F, according tq

Table 3 — Safety factors

least the

Kigned to
Table 3.

Material group Minimum safety factor

Raollad ax forand cranl 212
Reled-erforgedsteel 213

Cast steel 2,50

Ductile iron and malleable iron 3,13
Copper-zinc-wrought alloy 2,50
Copper-zinc-cast alloy 3,13
Castaluminium A4,;, 4 % 3,13
CastaluminiumA4,;, 1,5 % 4,00

Alternative method regardless of the
group of material 5,002
a  Testtime specified in 6.3.12.3 shall be 1 min.

© IS0 2024 - All rights reserved
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Test

A separate valve not to be used for conducting other tests can be used.

The test is carried out in such a manner that deformations of the test sample in all directions are possible.
There shall be no additional stresses due to bending, torque or tension during the conduct of the test.

The test is carried out with the valve in the fully open position (energized) and with the valve and hydraulic
fluid at ambient temperature or by pressurizing the valve from both upstream and downstream so that the

entire va

lve is pressurized uniformly

The test is carried out with water at ambient temperature. The test may also be carried out with air or

nitrogen

if the necessary safety measures are taken. The pressure is to be raised gradually to t

e design

pressure

For a dia
to both s

After the
the enclo

Specific |

6.4 Copnnections

6.4.1 (
Shall be ;

6.4.2 (
Shall be

6.4.3 (
Shall be

644

6.4.4.1
Shall be :

6.4.4.2
Shall be ;

multiplied by a safety factor F from Table 3 for 5 min and 1 min for safety factor 5,00 resp|

bhragm valve, the diaphragm shall be substantially removed to permit the test media-to fl
des of the diaphragm.

test, upon visual inspection there shall be no sign of rupture or mechanical dislocation o
sure communicating with the atmosphere.

equirements for Canada and the USA shall be as specified in Annex B:

teneral

ccording to ISO 23550:2018, 6.4.1.

onnection sizes

iccording to ISO 23550:2018, 6.4.2.

onnections types

iccording to ISO 23550:2018, 6.4.3:
'hreads

General

iccording to 1S0.23550:2018, 6.4.4.1.

Requiremeénts

ccording to ISO 23550:2018, 6.4.4.2, with the following addition:

Valves up t6’a size of DN 80 may have thread or flange connection.

ectively.

bw freely

f parts of

Specific requirements for Canada and the USA shall be as specified in Annex B.

6.4.4.3

Test

Shall be according to ISO 23550:2018, 6.4.4.3.

6.4.5 Union joints

Shall be according to ISO 23550:2018, 6.4.5.
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6.4.6 Flanges

6.4.6.1 General
Shall be according to ISO 23550:2018, 6.4.6.1.

6.4.6.2 Requirements
ISO 23550:2018, 6.4.6.2, is replaced by the following:

Flanges on end connections of controls shall be suitable for connection to the flange in accordance with
ISO 7005-1, ISO 7005-2 or ISO 7005-3 as appropriate, PN (nominal pressure) up to PN 64.

When flanges do not conform to these documents, full details shall be provided.
Valves lafger than DN 80 shall incorporate flange connections.

Specific requirements for Canada and the USA shall be as specified in Annex B. Speeific requirements for
Japan shall be as specified in Annex C. Specific requirements for China shall be as spé&Cified in Annex D.

6.4.6.3 | Test
Shall be @ccording to [SO 23550:2018, 6.4.6.3.

6.4.7 (ompression fittings

6.4.7.1 | General
Shall be dccording to ISO 23550:2018, 6.4.7.1, with the following addition:
The use ¢f compression fittings is limited to valves up'to and including DN 25.

Comprespion fitting shall not be used on C/I valyes.

6.4.7.2 | Requirements

Shall be @ccording to ISO 23550:20186.4.7.2.

6.4.7.3 | Test
Shall be @ccording to ISO 23550:2018, 6.4.7.3.

6.4.8 lare connections
[SO 23550:2018,46.4.8, is replaced by the following:

Flare corneétions shall not be used.

6.4.9 Nipples for pressure tests

6.4.9.1 General
[SO 23550:2018, 6.4.9.1, is replaced by the following:

Pressure test nipples for high pressure controls can be connected with the control under pressure.

6.4.9.2 Requirements
[SO 23550:2018, 6.4.9.2, is replaced by the following:

© IS0 2024 - All rights reserved
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Nipples shall not be used on C/I valves.

The closing member of the nipple shall not be able to be pushed out by gas pressure when completely
unscrewed.

6.4.9.3 Test
[SO 23550:2018, 6.4.9.3, is replaced by the following:

Subject to verification by technical review and documentation.

6.4.10 Strainers

Shall be @ccording to ISO 23550:2018, 6.4.10.

6.4.11 Gas connections by GQC
[SO 23550:2018, 6.4.11, is not applicable.

6.4.12 elded connections

Subclausg specific to this document.

6.4.12.1| General
If gas-tight connections are made by welding, welding shall be performed according to 6.4.12.3.

Welded pipe connections are not allowed for C/I valves.

6.4.12.2| Requirements
Welded donnections shall conform to ISO 9692-1.

Specific requirements for European countries-shall be as specified in Annex A. Specific requirerpents for
Canada gnd the USA shall be as specified innAnnex B. Specific requirements for Japan shall be as spgcified in
Annex C.

6.4.12.3| Test

Subject tp verification by technical documentation as required by ISO 9692-1.

6.5 Gals controls employing electrical components in the gas way

Shall be @ccordingta’TSO 23550:2018, 6.5.

6.6 Preumatic and hydraulic actuating mechanisms

Subclausespectificto thisdocunment:

Pneumatic or hydraulic actuated valves shall be provided with protection to ensure that the blockage of an
orifice in the control system does not adversely affect the performance requirements as given in Clause 7.
If the performance of the actuating mechanism depends on the quality of compressed air or hydraulic fluid,
appropriate information shall be given in the installation and operating instructions.
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7 Performance

7.1 Ge

neral

Shall be according to ISO 23550:2018, 7.1 with the following addition:

The electrical control valve of hydraulic or pneumatic actuating mechanisms shall also meet the following
requirements.

The closing of hydraulically or pneumatically actuated valves shall be ensured over the range from 85 % to

110 % of

the actuating pressure or pressure range declared by the manufacturer.

For semi
the mant

Where v

Valves sh

Table 4 g
valve tyql

The marn
documer

Requirer]
associatg

Specific
associatg

Fautomatic SNUto1f valves, suitabie means snail be provided to prevent the permanent pi
lal actuating mechanism in the open position.

all close automatically when de-energized or in the absence of actuating enepgy.

es are included (e.g. automatic Class A and C/I valve).

“«_n

king “x” identifies the minimum requirements to be verified\ by the given subclause
t.

hents without existing construction or performance properties cannot be verified a
d clauses are therefore not applicable.

minimum requirements related to the valve classifications of 4.1 are identified by a su

“_n

d with the marking “x” (e.g. xA or x¢/1),

Table 4 — Assignment of valve performance requirements and tests

cking of

hlves are specified for using pilot and/or release valves, the assembly shall fulfil-alt performance
requirenpents and tests.

escribes applicable performance requirements and tests for the classified valves. Combination of

S in this

hd those

perscript

Clause | | Title Shut-off valve (Classes) General
automatic automatic semi- _ automatic semi- _ “::?::e
automatic automatic (Class)
A C/1 C/1 E E D
7.2 Leak-tightness
7.2.1 ||General X X X X X
7.2.2 ||Requirement X X X
7.2.3 ||Test X X X X X X
7.2.4 ||Pressure-surge — xC/1 xC/1 — — —
test
7.3 Torsion and X X X X X X
bending
74 Rated ffow rate X X X X X X
7.5 Durability X X X X X
7.6 Functional re-
quirements
7.6.1 |Closing function X — — X X —
7.6.1.2 |Requirement 1 — — — X —
Key
x  required only if the construction is present in the design of the valve
— norequirement even if the function is present
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x  requifed only if the construction is present in the design of the valve

— norequirement even if the function is present

Table 4 (continued)
Clause |Title Shut-off valve (Classes) General
automatic | automatic semi- automatic semi- purpose
automatic automatic valve
(Class)
A C/1 C/1 E E D
7.6.1.3 |Test method 1 — — — X X _
7.6.1.4 |Requirement 2 X — — — — —
7.6.1.5 |Test method 2 X — — — — —
7.6.2 |Closing force X — — — _ _
7.6.3 ||Delay time and X — — X — —
opening time
7.6.4 ||Closing time X xC/1 xC/1 X X —
7.6.5 ||Sealing force xA — — — _ _
7.7 Endurance test X X X X X
7.8 Vibration X — — X
Key

7.2 Lepk-tightness

7.2.1 (General

Shall be

7.2.2

Requirements

iccording to ISO 23550:2018, 7.2.1.

[SO 23550:2018, 7.2.2 is replaced by the following:

Controls|shall not exceed the air leakage tates given in Table 5 and Table 6.

Table 5 — Maximiii air leakage rates (internal leak-tightness test)

Nominal size Leal-
Approarh tightness Test temperature Test pressure
mm 3
cm3/h
DN <-10 90
10 <DN'< 25 90 Room temperature if rating is
Class A gnd between 0 °C and 55 °C or at 0,5 kPaand the greater of 15 kp.a or
25<DN <80 90 L ; 150 % of the maximum operating
D minimum and maximum rated
80 <DN <150 100 ambient temperature pressure
150 <DN <250 150
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Table 5 (continued)
Nominal size Leak-
Approach tightness Test temperature Test pressure
mm 3
cm3/h
. The test shall be performed at
Seal o<ff2d51:zmeter 235 1,72 kPa and 150 % of the maxi-
= e mum operating pressure
Class C/I 235 per
DN > 25,4 seal off| 25,4 mm Same as above
diameter of seal-off
diameter
0,5 kPa and 4,2 kPa for. dpmestic
use
DN <25 90 125 % of maximunmoperafing pres-
sure for commercial’ and ipdustrial
Class § use
300 per
25,4 mm 0,5 kPaand 110 % maximpm oper-
DN > 25 .
of seal-off ating pressure
diameter
Table 6 — Maximum air leakage rates (external leak-tightness test)
Nominal size Leak-
Approakch tightness Test temperature Test pressure
mm 3
cm3/h
DN < 10 90
p 0,
Class A gnd 10 <DN <25 90 The greater of 15 kPa_ or 150 % of
D the maximum operating pressure
25 <DN < 250 90 ) o
Room temiperature if rating is 5 - -
Class cb1 All sizes 200 between 0°°C and 55 °C or at mini- 150 % of the maximum operating
mum d1d maximum rated ambient pressure
o : ;
DN < 25 90 temperature 125 % of maximum opgrating
pressure
Class [ 1109 - -
DN > 25 90 % maximum operpting
pressure
The result for internal and external leak-tightness of the test is satisfactory if one of the following
conditiofs is met:
— the test system is bubble-tight for a time of 5 s at the end of the 15 min test.
— Dboth|internal andexternal leakage not higher than the values stated in Table 5 and 6 and accprding to
methods listéd)in 7.2.3.
7.2.3 Test

7.2.3.1 General

Shall be according to ISO 23550:2018, 7.2.3.1, with the following modification:

This test shall be carried out on a valve that is pressurized for at least 15 min.

The test is carried out in such a manner that deformations of the control in all directions are possible. There
shall be no additional stresses due to bending, torque or tension.

Forces from fastening systems shall be similar to those experienced under normal installation conditions, at
least during the test.
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For the test at the limit temperatures when applicable, the control shall be installed in a suitable
thermostatically-controlled enclosure.

The test shall include in the listing order a test at lowest limit temperature and subsequently a test at highest
limit temperature.

7.2.3.2
Shall be

Test for external leak-tightness

according to ISO 23550:2018, 7.2.3.2 with following modification:

This test may be carried out by covering the control with a foaming liquid, by immersing the control in a
tank of water or by other equivalent methods.

7.2.3.3

[SO 23550:2018, 7.2.3.3, is replaced by the following:

For interjnal leakage of closure members, the test is carried out at ambient temperaturé with two
test prespures specified in Table 5, upstream of the closing members, and atmospheticpressure dow
of the control.

7.2.4

Subclausg specific to this document.

A closed falve shall remain closed on a sudden change of upstream pressure over a range of 0 % to

the max
1) The
2) The

3) Using accumulated total leakage from steps 1)-and 2), calculate an equivalent leakage rate per

4) The

leakfge allowed in Table 5, when tested according to 7.2.3.

7.3 Tofsion and bending

7.3.1
Shall be

7.3.2
Shall be

7.3.3
Shall be

7.3.4

7.3.4.1
Shall be

Test for internal leak-tightness of controls

Pressure surge test

imum rated inlet pressure.
maximum leakage test pressure is applied within @5 s.

bressure is maintained and leakage is accumulated over a 2 min test period.

test shall be repeated 5 times. The Highest internal leakage for any one test shall not ey

General
ccording to 1S023550:2018, 7.3.1.
Torsion

\ccording to ISO 23550:2018, 7.3.2.

different
nstream

150 % of

hour.

ceed the

Bending moment

according to ISO 23550:2018, 7.3.3.
Torsion and bending tests

General

according to ISO 23550:2018, 7.3.4.1.
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Ten-second torsion test — Group 1 and group 2 controls with threaded connections

ccording to ISO 23550:2018, 7.3.4.2.

Ten-second torsion test — Group 1 and group 2 controls with compression joints

Shall be according to ISO 23550:2018, 7.3.4.3, with following addition:

Compression joints shall not be used.

7.3.4.4

Ten-second bending-moment test

Shall be §ccording to ISO 23550:2018, 7.34.4.

7.3.4.5

Shall be @ccording to ISO 23550:2018, 7.3.4.5.
7.4 Rafted flow rate

7.4.1 (General
Shall be &ccording to ISO 23550:2018, 7.4.1.

7.4.2 Requirements

Shall be @ccording to [SO 23550:2018, 7.4.2, with the followingaddition:

The max

Where the manufacturer declares opening and closing characteristics for valves with modulating

these sha

For valvg
each stef

for each $tep in excess of 1,1 times the declared value when tested according to 7.4.3.

When the flow rate changes in response to external electrical signals, it shall not, when tested acc

7.4.3, ove

that particular set point, or as declared by the manufacturer.

743 T

Shall be

For valve

voltage (1r current before and after the endurance test for conformity with 7.4.2.

900-s bending-moment test

mum flow rate when measured according to 7.4.3 shall be at least 95 % of the rated flow 1

11 be within £10 % of the manufacturer’s declared value.

s with step control, where applicable; the manufacturer shall declare the maximum floy
as a percentage of the fully open-flow rate. It shall not be possible to adjust the maximum

rshoot in either direction while attaining the new flow rate by more than 20 % of the flo

est
ccording torSO 23550:2018, 7.4.3, with the following addition:

s with'modulating or step control, verify the declared opening and closing characteristic

ate.

y control,

 rate for
flow rate

brding to
W rate at

at rated

7.5 Durability

Shall be according to ISO 23550:2018, 7.5.

7.6 Fu

nctional requirements

Subclause specific to this document.
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7.6.1 Closing function

7.6.1.1

General

Shut-off valves shall close upon either completely removing (7.6.1.2 and 7.6.1.3) or reducing the energy
source (7.6.1.4 and 7.6.1.5).

7.6.1.2

Requirement 1

The valve shall close upon completely removing the energy source.

7.6.1.3

Tockmmeaihad 1

Energize

ICOC IIICIIUM 1

the valve at the maximum rated voltage or current and at the maximum actuating \pr

applicable. Allow adequate time for the power to the valve to stabilize. Completely disconneet or

the pows

7.6.1.4
Valves sh

Shut-off
the voltg
close auty

r to the valve. Verify that the valve has closed.

Requirement 2

Falves with pneumatic or hydraulic actuating mechanisms shall, close automatically upon

bssure, if
nterrupt

all close automatically upon reducing the voltage or current to 15 %.ef the minimum ratedl value.

reducing

pmatically upon removal of the voltage or current of between 15 % of the minimum rate

maximuin rated value increased by the tolerance according to 7.1«

In all cas

7.6.1.5

Energize
applicabl
has clos¢

Energize
applicabl
to 7.1, ke

Energize
if applic3

es, the closing time shall be in accordance with 7.6.4¢

Test method 2

the valve at the maximum rated voltage 0¥ current and at the maximum actuating pr
e. Slowly reduce the voltage or currentto 15 % of the minimum rated value. Verify that
d.

the valve at the maximum rated\woltage or current and at the maximum actuating pr
e. Increase the voltage or currentto the maximum rated value increased by the tolerance g
bping the actuating pressure,if any, unchanged. De-energize the valve and verify that it ha

the valve at the maximum rated voltage or current and at the maximum actuating
ble. Reduce the voltage or current to a value between 15 % of the minimum rated valug

maximuin rated value decréased by the tolerance according to 7.1, keeping the actuating pressu

unchang
or curre
tolerancg

7.6.2 (

bd. De-energize-the valve and verify that it has closed. Carry out this test at 3 different]
hts between(157% of the minimum rated value and the maximum rated value decreasg
according\to7.1.

losingforce

ge or current to 15 % of the minimum rated voltage of theontrol valve. Shut-off Valj;/es shall

and the

bssure, if
Lhe valve

pssure, if
ccording
s closed.

bressure,
b and the
‘e, if any,
voltages
d by the

7.6.2.1

General

This test is applicable to valves where the sealing force is independent of the closing force (e.g. ball valve,
guillotine valve, etc.) and to disc-on-seat valves.

7.6.2.2

Requirements

Valves with sealing force independent of the closing force (e.g. ball valve, guillotine valve, 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;
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— atleast 2,5 times the value of the frictional force but at least 25 N where the frictional force is above 5 N.

For % turn valves the shaft shall be capable of 2 times the maximum operating torque, as specified by the
manufacturer.

7.6.2.3

Test

The frictional force measurement shall be performed 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

to move the closure member from the open position to the closed position.

7.6.3 Delay time and opening time

7.6.3.1

The devi
specified in 7.6.3.2.

7.6.3.2

The devi
+20 % ofthe initial measured delay and opening time.

This req

fully in lgss than 1 s.

7.6.3.3

Measure

(delay tiry

Measure

flow ratd

Carry ou

equilibri

— 20°¢
— ther
— ther

— then

bl cpinglo) et din g tha ocloacing foran fonpn tho valun o d s naciien tha yaaviyais fornn

FIIC—SPT IS (O PT OV IO g thc  CIOSTIT S TOT CCTT UTIT et vary C oo ircos ot CerrC o Ao T tor et

General

ption of the delay time and the opening time before and after the endurance test shall b

Requirements

ption of the delay time and the opening time before and@fter the endurance test shall &

hirement does not apply to semi-automatic and motorized valves or to automatic valves t

Test

the time interval between energizing‘the valve and the start of the release of the closure
ne).

the time interval between energizing the valve and the attainment of the fully open pos
equal to 80 % of the rated flowrate (opening time).

t the tests under the (following conditions, allowing the de-energized valve to reach
im before carrying ot the tests at:

)
haximum inletpressure,
hinimum'rated voltage or current increased by the tolerance according to 7.1, and

hinfmum actuating pressure, if applicable.

required

e limited

e within

hat open

member

tion or a

thermal

7.6.4 Closing time

7.6.4.1

General

The closing time for valves shall not exceed given limits when tested according to 7.6.4.3.

7.6.4.2

Requirements

The closing time for valves of Class A shall not exceed 1 s when tested according to 7.6.4.3.
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The closing time for a valve declared as C/I or Class E shall not exceed 2 s. The test according to 7.6.4.3 shall
be repeated during the period of opening of the valve.

The closing time of the controlling function shall be within +10 % of the manufacturer’s declared value.

7.6.4.3 Test

Measure the time interval between de-energizing the valve and the closure member attaining the closed
position, under the following conditions:

— at 60 °C (or at the maximum ambient temperature, if higher), at the maximum working pressure, at a
pressure difference declared by the manufacturer, at the maximum rated voltage or current increased
by tietolerance according to 7.1, and at the Max{IunT actuating pressure, if appticabte;

— at 0/°C (or at the minimum ambient temperature, if lower) at a working pressure of 0,6kRa, at the
minimum pressure difference declared by the manufacturer, at the maximum rated yoltage of current
increased by the tolerance according to 7.1, and at the maximum actuating pressurepif applicaljle.

For C/I ahd Class E valves, the following test procedure applies:

One sample used for the closing time test shall be used for endurance testing and‘shall also conform following
endurange.

The test|shall be performed at ambient temperature for valves with a_declared minimum tempefature of
0 °C, or 4t the minimum temperature for valves with a lower declared minimum ambient. The valve shall
be mounfed in the most critical position declared by the manufacturer, a means to read the downstream
pressurelattached, and energized at rated voltage. If the valve incOrporates a POC switch, it may bg used to
indicate when the valve is closed. The valve shall be de-energized and the closing time measured{ The test
shall be epeated as the valve is being energized.

7.6.5 §ealing force

7.6.5.1 | General

Valves shall have a minimum sealing force.o¥er the closure member orifice area.

7.6.5.2 | Requirement

Class A valves shall have a minimtmsealing force over the closure member orifice area providing a IIaximum
leakage rate for internal leakage according to 7.2 at a test pressure of 15 kPa when tested accgrding to
7.6.5.3.

The test pressure is opposing the flow direction.

For balannced valves'with more than one opening of the closure member, the force of the closing spring shall
be calculpted to.bévat least 50 % of the total opening area multiplied by 50 kPa multiplied by 1,25.

b1 orifice
p 7.6.5.3.

The test pressure opposing the flow direction for balanced valves with more than one opening of the closure
member is 30 kPa.

Where the test methods of 7.6.5.3 are unsuitable for other designs of valve, the sealing force shall be verified
by calculation or by a combined method of test and calculation.

7.6.5.3 Test

Connect an air supply through a flow meter to the outlet of the valve such that the air pressure opposes the
closing direction of the closure member. Energize and de-energize the valve twice.

© IS0 2024 - All rights reserved
26


https://standardsiso.com/api/?name=bd9fff7040e92f83b9127afb0472a1af

ISO 23551-11:2024(en)

Pressurize the valve slowly to the appropriate pressure (e.g. 15 kPa) and measure the leakage rate after the
test system is stabilized or bubble-tight for a time of 5 s.

7.7 Endurance

Shall be according to ISO 23550:2018, 7.7, with the following addition:

7.7.1 Requirement
The test cycles for the specific valve types are given in Table 7.

Table 7 describes the applicable number of endurance cycles for each of the valve classes. The following
explains [the method for calculating the number of cycles to be done at ambient, minimum and/or.npaximum
temperatures.
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Shut-off valve (Classes) General pur-
automatic automatic semi-auto- automatic semi-auto- | POose valves
matic matic (Class)
Valve sizes A c/1 C/1 E E D
<DN25 (1) 200 000
(2) 25000
(3) 150 000
(4) 50 000
25 <DN <80 (1) 100 000
(2) 25000
(3) 75000 (1) 100 000 (1) 20000 (1) 100 000 (6000 43déclared by
(4) 25000 (2) 10 000 (2) 2000 (2) 10 000 (2) 600 manuficturer
80 < DN 150 (1) 50 000 (3)n/a (3)n/a (3)n/a (3)n/a or statpd in
(2) 25 000 (4) 90 000 (4) 18 000 (4) 90 000 (4)5400  |instrugtions
(3) 25000
(4) 25000
150 < DN|<250 (1) 25 000
(2)5000
(3)20000
(4)5000
Key
(1) (CR tdtal) Total number of cycles. Total amount of (2), (3) and (4).
(2) (CR at T,,;,) cycle rate (CR) at minimum rated voltage or currentif minimum ambient temperature T, ;, 4 0 °C is
declared by the manufacturer or stated in instructions. C/I valves shall be tested at rated voltage or current.
(3) (CRat T,,,;,) cycle rate at ambient temperature, T,,;,, with 50 % of the cycles at minimum and 50 % of th¢ cycles

at maximum rated voltage or current. If minimum ambient,temperature < 0 °C is declared by the manufactyrer or
stated infthe instructions, the number of cycles shall bexeduced by value (2), CR at T, ;..

(4) (CR af T,y cycle rate at maximum temperature; ‘T, ., and maximum rated voltage or current. C/I valvep shall be
tested atfrated voltage or current.

(n/a) Not{applicable.

EXAMPLE 1: Valve size 80 < DN <150 far. Glass A valve; declared for 0 °C to 50 °C.

Test cyclgs:

(2) zero qycles at minimum temperature (i.e. declared temperature = 0 °C).

(4) 25 00 cycles at maximunytemperature.

(3) 25 00[0 cycles at ambienttemperature.

Total nummber of cycles: (1) = (2) + [(3) - (2)] + (4) =0 + [(25 000 - 0)] + 25 000 =50 000

EXAMPLE 2: ValveSsize 25 < DN < 80 for Class A value; declared for -20 °C to 50 °C.

Test cyclgs:

(2) 25 00J0 at*<20 °C (i.e. declared temperature < 0 °C).

(4) 25 00D a¥maximum temperature

(3) 25 000 at ambient temperature.

Total number of cycles: (1) = (2) + [(3) - (2)] + (4) =25 000 + [(25 000 - 25 000)] + 25 000 =50 000

7.7.2 Test

7.7.2.1 Testsequence

Tests should be carried out in the sequence as described in Table 8 before the endurance test in 7.7.2.2. The
tests as described in Table 9 shall be carried out after the endurance test described in 7.7.2.2.

The marking "x” in Table 8 and Table 9 identifies the relevant test to be conducted for each valve class.
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Requirements without existing construction or performance properties cannot be verified and those
associated clauses are therefore not applicable.

Table 8 — Test sequence before endurance test

Shut-off valve (Classes) General
Test Test sequence automatic automatic | semi-auto- | automatic | semi-auto- purlpose
matic matic valves
(Class)
A C/1 C/1 E E D
8.3 Dielectric strength X — — X X X
test .
7.2 Leak-tightness? X X X X X o (only ex-
ternal)
7.6.1 Closing function X — — X X —
7.6.4 Closing time X — — X X —
7.3 Torsion and bending X X X X X X
a  The ldak-tightness test needs to be performed after each temperature change (min, ambient;, ntax); see 7.7.2.2.
Table 9 — Test sequence after endurance test
Shut-off valve (Classes) General
Test Test se- automatic | automatic semi-auto- automatic semi-auto- |PUrpose
quence matic matic vagves
(Class)
A C/1 C/I E E D
8.3 Dielectric — X X — — —
strength test
7.2 Leak- X X X X X K (only
tightness? ekternal)
7.6.2 Closing force X N — — — —
7.6.5 Sealing force X L — — — —
7.6.3 Delay time X X X X X —
and opening
time
7.6.1 Closing X — — X X —
function
7.6. Closing time X X X X X —
7.7.2.3] |Rated flow X X X X X X
rateb
7.2. Pressure — X X — — —
surgetestb
6.2.11.1 W1 X X X X X —
6.2.11.2 faloIN ¥ ¥ ¥ < %
6.2.11.3 POC X X X X X —
a  The leak-tightness test needs to be performed after each temperature change (min, ambient, max); see 7.7.2.2.
b This test can be performed before the endurance test.

7.7.2.2 Endurance test

Before and after each endurance test, the leak-tightness test (7.2.3) shall be carried out according to
Table 5 and 6.

Connect the gas inlet to an air supply at the maximum operating pressure. Do not exceed 10 % of the

maximum rated flow rate.
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Operate the valve to the number of cycles given in Table 7. Ensure that the valve travels to the fully open and

fully clos

ed position during each cycle.

Where the valve has a hydraulic or pneumatic 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.

For C/I valves, one sample shall be subjected to the test. If the manufacturer builds the same basic valve in a
range of pipe sizes, this test shall be performed on the largest size.

For a C/I
and a mi
position.
makes a

A C/1 val
rate. The
in a slow
at this in

7.7.2.3

For valvg
manufac

For valve
for each

7.8 Vil
Shall be ;

8 Eleg¢trical requirements

8.1 General

Shall be

8.2 Re€
Shall be :

The elect
9.2,9.7.2

valv he inl
imum pressure drop of 0,25 kPa maintained across the valve when the valve is in the.f
If the C/1 valve incorporates a CPS or POC switch, they shall be connected to an electriclo
d breaks its declared maximum electrical rating on each cycle.

e shall be cycled between 6 and 10 cycles per minute unless the manufacturer'specifies
rate shall in no case be less than 2 cycles per minute unless the inherent desigh of the valy
br rate. If inherent design results in a rate exceeding 10 cycles per minutethe test may be p
Ccreased rate. The C/I valve shall not exhibit any sticking or become inopgrative.

Rated flow rate test

bs with modulating control, test the valve for opening to the lowest set point as declarg
furer and to the mid-point in the closing direction according'to 7.4.2.

s with step control, test the valve for opening and closing to the mid-point of the adjustme
btep according to 7.4.2.

pration

ccording to ISO 23550:2018, 7.8.

ccording to ISO 23550:2018, 8.1.

quirements
ccording to.ISO 23550:2018, 8.2 with the following modification:

rical equipment shall conform to the relevant requirements of IEC 60730-1:2022, Clauses §
9.8, 99,9.10,9.11.1,9.11.2,9.11.4,9.11.5,9.11.7,9.12, 15.1, 15.2, 16, 20.1, 20.2, 20.4, 20.9, 1
| and 27.

the valve
hlly open
hd, which

a slower
e results
brformed

d by the

ent range

,7,8,9.1,
0,11, 21,

12, 26.1.

8.3 Test

Shall be according to ISO 23550:2018, 8.3, with the following modification:

The first

sentence is not applicable.

8.4 Protection by enclosure

ISO 2355
The degr

0:2018, 8.4, is replaced by the following:

ee of protection shall be declared by the manufacturer in accordance with IEC 60529.

© IS0 2024 - All rights reserved
30


https://standardsiso.com/api/?name=bd9fff7040e92f83b9127afb0472a1af

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Classification 
	4.1 Classes of controls 
	4.1.1 Classification based on sealing force 
	4.1.2 Classifications based on pressure surge 
	4.1.3 Classification with neither sealing force nor pressure surge 
	4.1.4 Classification of flow control valves for general purpose 

	4.2 Groups of controls 
	4.3 Types of DC supplied controls 
	4.4 Classes of control function 

	5 Test conditions and tolerances 
	5.1 Test conditions 
	5.2 Tolerances 

	6 Construction 
	6.1 General 
	6.2 Construction requirements 
	6.2.1 Appearance 
	6.2.2 Holes 
	6.2.3 Breather holes 
	6.2.4 Vent limiter 
	6.2.5 Screwed fastenings 
	6.2.6 Moving parts 
	6.2.7 Sealing caps 
	6.2.8 Disassembling and assembling for servicing and/or adjustment for controls 
	6.2.9 Auxiliary channels and orifices 
	6.2.10 Pre-setting device 
	6.2.11 Closed position indication 
	6.2.12 Specific construction 
	6.2.13 Flow rates of valves with modulating control 
	6.2.14 Bypass 
	6.2.15 Semi-automatic shut-off valve 
	6.2.16 Other controls assembled to a valve 
	6.2.17 Balanced valves 

	6.3 Materials 
	6.3.1 General material requirements 
	6.3.2 Housing 
	6.3.3 Springs providing closing force and sealing force 
	6.3.4 Resistance to corrosion and surface protection 
	6.3.5 Impregnation 
	6.3.6 Seals for glands for moving parts 
	6.3.7 Jointing 
	6.3.8 Closure members 
	6.3.9 Parts transmitting the closing force 
	6.3.10 Balanced valves 
	6.3.11 Bellows 
	6.3.12 Hydrostatic withstand pressure test 

	6.4 Connections 
	6.4.1 General 
	6.4.2 Connection sizes 
	6.4.3 Connections types 
	6.4.4 Threads 
	6.4.5 Union joints 
	6.4.6 Flanges 
	6.4.7 Compression fittings 
	6.4.8 Flare connections 
	6.4.9 Nipples for pressure tests 
	6.4.10 Strainers 
	6.4.11 Gas connections by GQC 
	6.4.12 Welded connections 

	6.5 Gas controls employing electrical components in the gas way 
	6.6 Pneumatic and hydraulic actuating mechanisms 

	7 Performance 
	7.1 General 
	7.2 Leak-tightness 
	7.2.1 General 
	7.2.2 Requirements 
	7.2.3 Test 
	7.2.4 Pressure surge test 

	7.3 Torsion and bending 
	7.3.1 General 
	7.3.2 Torsion 
	7.3.3 Bending moment 
	7.3.4 Torsion and bending tests 

	7.4 Rated flow rate 
	7.4.1 General 
	7.4.2 Requirements 
	7.4.3 Test 

	7.5 Durability 
	7.6 Functional requirements 
	7.6.1 Closing function 
	7.6.2 Closing force 
	7.6.3 Delay time and opening time 
	7.6.4 Closing time 
	7.6.5 Sealing force 

	7.7 Endurance 
	7.7.1 Requirement 
	7.7.2 Test 

	7.8 Vibration 

	8 Electrical requirements 
	8.1 General 
	8.2 Requirements 
	8.3 Test 
	8.4 Protection by enclosure 
	8.5 Electrical components 
	8.5.1 Switches 
	8.5.2 Plug connector 
	8.5.3 Power saving circuit 


	9 Electromagnetic compatibility (EMC) 
	9.1 Protection against environmental influences 
	9.2 Harmonics and interharmonics including mains signalling at a.c. power port, low frequency immunity 
	9.3 Voltage dips, voltage interruptions and voltage variations in the power supply network 
	9.4 Test of influence of voltage unbalance 
	9.5 Surge immunity tests 
	9.6 Electrical fast transient/burst 
	9.7 Ring wave immunity 
	9.8 Electrostatic discharge 
	9.9 Radio-frequency electromagnetic field immunity 
	9.10 Influence of supply frequency variations 
	9.11 Power frequency magnetic field immunity 
	9.12 Evaluation of compliance 

	10 Marking, installation and operating instructions 
	10.1 Marking 
	10.2 Installation and operating instructions 
	10.3 Warning notice 
	10.4 Annexes 

	Annex A (normative)  Specific regional requirements in European countries 
	Annex B (normative)  Specific regional requirements in Canada and USA 
	Annex C (normative)  Specific regional requirements in Japan 
	Annex D (normative)  Specific regional requirements in China 
	Bibliography 

