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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document provides general requirements for controls and protective devices and is intended to
be used in conjunction with ISO 23555-2 and ISO 23555-3 for specific types of controls and protective

dev

ices or for controls for specific applications.

This document can also be applied, so far as reasonable, to controls not mentioned in a specific standard
and to controls designed on new principles, in which case additional requirements can be necessary.

When no specific International Standard for a control exists, the control can be tested according to this

dOIMﬁmmW
Cortrols and safety devices used with gases need to withstand the type of gas which is(spéc

ISO
Nat

Notl
diff]

Thi
har

Technical Committees, such as ISO/TC 28, Petroleum products and lubricants; and 1§
ural gas, deal with the testing and properties of fuel gases.

e that due to the differing properties of gas depending on its sourcg/fegion of orig
erences in regulations exist at present in different regions, some of which-are presented

5 document intends to provide a basic framework of requirements)until these differen
monized.
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Gas pressure safety and control devices for use in gas

transmission, distribution and installations for inlet
pressures up to and including 10 MPa —

Part 1:

G

1

Thi
req
(he

Scope

1lirements for high pressure controls for use in gas transmission, distribution and in
reafter referred to as controls).

Thi
to

5 document is applicable to controls with operating pressures greater than 500 kPa (5 &
d including 10 MPa (100 bar) and nominal size up to DN 400 for use with fuel gases as 1

manufactured gas, biomethane or liquefied petroleum gas (LPGJin commercial, industrial in
including fuel gas infrastructures.

Thd
sur

Thi

}

test methods given in this document are intendedifor product type test, routine tests
peillance tests.

5 document is not applicable to:

controls upstream from/on/in domestic gas-consuming appliances which are installed d
of domestic gas meters;

controls designed with declared'maximum capacity <200 m3/h (normal conditions) an
maximum inlet pressure <500 kPa (5 bar), to be incorporated into pressure control sy
in service lines (pipework fr'om'the main pipework in a gas infrastructure to the point of
the gas);

industrial process control valves, such as IEC 60534;

controls used ircaggressive/sour gas environments (gas environments containing wat
are considered sour) or severely corrosive conditions;

controls-n¢service conditions with renewables (e.g. H,NG with hydrogen more than 10
waste.gases (e.g. biogas, etc.), if additional information is not provided (e.g. contamin|
etcy).

5 document specifies generic safety, constructional, performance, testing and docymentation

stallations

ar) and up
atural gas,
stallations,

and batch

pwnstream

d declared
btems used
delivery of

er and H,S

%) and/or
ant, liquid,

2

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including amendments) applies.

ISO

148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 175, Plastics — Methods of test for the determination of the effects of immersion in liquid chemicals

ISO
ISO

©IS

1817, Rubber, vulcanized - Determination of the effect of liquids

3419, Non-alloy and alloy steel butt-welding fittings

02022 - All rights reserved
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ISO 7005 (all parts),Pipe flanges

IS0 9606-1, Qualification testing of welders — Fusion welding — Part 1: Steels

ISO 9606-2, Qualification test of welders — Fusion welding — Part 2: Aluminium and aluminium alloys

IS0 9606-3, Approval testing of welders — Fusion welding — Part 3: Copper and copper alloys

ISO 9606-4, Approval testing of welders — Fusion welding — Part 4: Nickel and nickel alloys

ISO 9712, Non-destructive testing — Qualification and certification of NDT personnel

ISO 10474:

ISO 14732,
and autom

[SO 15607,

ISO 15609
procedure s

ISO 15610
based on t4

ISO 15611
based on pr

ISO 15612,
adoption of

ISO 15613
based on pi

ISO 15614
procedure

ISO 15614
procedure

ISO 17637,
ISO/IEC 17,
IEC 60534
IEC 60534
EN 437, Tes

013, Steel and steel products — Inspection documents

Welding personnel — Qualification testing of welding operators and weld setters for mechan
itic welding of metallic materials

pecification — Part 1: Arc welding

Specification and qualification of welding procedures for metallic materials — Qualifica
sted welding consumables

Specification and qualification of welding procedures fot)metallic materials — Qualifica
evious welding experience

Specification and qualification of welding procedures for metallic materials — Qualificatio
[a standard welding procedure specification

Specification and qualification of welding pfécedures for metallic materials — Qualifica
e-production welding test

est — Part 1: Arc and gas welding aof steels and arc welding of nickel and nickel alloys

est — Part 2: Arc welding of\aluminium and its alloys

INon-destructive testingyof welds — Visual testing of fusion-welded joints

025:2017, Generdl+tequirements for the competence of testing and calibration laboratories
2-3, Industrial=process control valves — Part 2-3: Flow capacity — Test procedures
4:2006\ndustrial-process control valves — Part 4: Inspection and routine testing

t gases — Test pressures — Appliance categories

Specification and qualification of welding procedures for metallic materials —~General rule§

zed

-1, Specification and qualification of welding procedures for metallic materials — Weldling

fion

fion

h by

fion

11, Specification and qualification.of \Welding procedures for metallic materials — Weldling

2, Specification and qualification of welding procedures for metallic materials — Weldling

EN 549:201]

9, Rubber materials for seals and diaphragms for gas appliances and gas equipment

EN 12516-1:2014, Industrial valves — Shell design strength — Part 1: Tabulation method for steel valves

shells

EN 13445-4, Unfired pressure vessels — Part 4: Fabrication

EN 16129:2013, Pressure regulators, automatic change-over devices, having a maximum regulated
pressure of 4 bar, with a maximum capacity of 150 kg/h, associated safety devices and adaptors for butane,
propane, and their mixtures

MSS SP 55, Quality standard for steel castings for valves, flanges and fittings and other piping components
(Visual method)
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3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1{1 General terms

31411

biomethane
metlhane-rich gas with the properties similar to natural gas derived from biggasproduced by anaerobic
dig¢stion or gasification or from power to gas by upgrading

[SOPRCE: ISO 20675:2018, 3.12]
3.1]1.2

fail‘tre
terpination of the ability of a functional unit to provide a required function or operation
[SOPRCE: IEC 60050-192:2015, 192-03-01]

3.1{1.3

finite element analysis
FEA
examination of a phenomenon with the finite element method (3.1.1.4)

Note¢ 1 to entry: FEA as applied in engineering is a computational tool for performing engineering analysis. It
incljides the use of mesh generation techhiques for dividing a complex problem into small elements, as well as the
use pf software program coded with FEM algorithm.

3.111.4
fin'ﬁe element method

FE

numerical method for §e]ving problems of engineering and mathematical physics

Note 1 to entry: FEM isbest understood from its practical application, known as finite element analysjs (3.1.1.3).

3.1{1.5

differentidal strength type
DS
confrol device which includes pressure-containing parts (3.1.2.7) with different design pressure (3.1.4.3)

3.1.1.6

gas infrastructure

pipeline systems including pipework and their associated stations or plants for the transmission and
distribution of gas

Note 1 to entry: Natural gas infrastructure is a highly integrated system of transmission and distribution
pipelines (including regulating, measuring and compression stations), and storage facilities.

[SOURCE: ISO 20675:2018, 3.26, modified — Note 1 to entry has been added.]

3.1.1.7
high pressure control
device which directly or indirectly controls the gas pressure/flow and/or provides a safety function

©1S0 2022 - All rights reserved 3


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=40f9476d58d4921b0172dc74ae0b8151

ISO 23555-1:2022(E)

3.1.1.8

integral strength type

IS

control device which includes all pressure-containing parts (3.1.2.7) with the same design pressure
(3.1.4.3)

3.1.19

manufactured gas

synthetic gas

gas which has been treated and may contain components that are not typical of natural gas

Note 1 to entry: Manufactured (synthetic) gases may contain substantial amounts of chemical species tha{ are
not typical ¢f natural gases or common species found in atypical proportions as in the case of wet and solr gdses.

Note 2 to enftry: Manufactured gases fall into two distinct categories, as follows:

a) those thatare intended as synthetic or substitute natural gases, and that closely match trie natural gas¢s in
both cdmposition and properties;

b) those that, whether or notintended to replace or enhance natural gas in service, donot’closely match natjural
gases i composition.

Case b) includes gases such as town gas, (undiluted) coke oven gas, and LPG/air mixtures, none of which
is compositionally similar to a true natural gas (even though, in the latter case, it may be operatiornally
interchangdable with natural gas).

[SOURCE: ISO 14532:2014, 2.1.1.4]

3.1.1.10
natural gas
NG

complex gaseous mixture of hydrocarbons, primarily methane, but generally also including ethgane,
propane anpd higher hydrocarbons in much smallet-amounts and some non-combustible gases, such as
nitrogen and carbon dioxide

[SOURCE: ISO 14532:2014, 2.1.1.1]

3.1.1.11
non-destrjctive testing
NDT
wide grouj) of analysis techniques used in science and technology industry to evaluate the propertigs of
a material,[component or system without causing damage

3.1.1.12
shell
pressure-cpntainingenvelope of the control

3.1.1.13
control nominal size
DN

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

Note 1 to entry: The number following the letters DN does not represent a measurable value and should not be
used for calculation purposes except where specified in the relevant standard.

Note 2 to entry: In standards which use the DN designation system, any relationship between DN and component
dimensions should be given, e.g. DN/OD or DN/ID.

[SOURCE: ISO 23550:2018, 3.17]

4 © IS0 2022 - All rights reserved
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1.14

series of controls
controls with the same design concept, but differing only in size

3.1.
3.1.

2 Terms related to components

2.1

main component
part including control member (3.1.2.2), control body (3.1.2.3), actuator, casing of actuator, controller,
pilot (only in pilot-controlled controls)

Note 1 to entry: The control can include additional devices such as a relief device and other a#Xi
(3.12.12).

3.132.2

control member

moyable part of the control which is positioned in the flow path to restrict ©1-to shut dow
thrpugh the control

Notg 1 to entry: A control member can be a plug, ball, disk, vane, gate, diaphragn'(3.1.2.6), etc.
3.1:2.3

body

main pressure-containing envelop which provides the fluid flow passageway and the
conpections

Note¢ 1 to entry: The body is part of the shell.

3.1)2.4

valye seat

corresponding sealing surface within a contrel'which make full contact only when the cont
(3.1.2.2), is in the closed position

[SOPRCE: IEC 60534-1:2005, 3.2.4.1]

3.1)2.5

seaf ring

parf assembled in a compoment of the control to provide a replaceable seat

3.1{2.6

diaphragm
flexible member used as main diaphragm and diaphragm used to separate one chamber sj
prepsure into twogparts with different pressure (e.g. balancing diaphragm)

3.1{2.7
prejssuréscontaining part
parf whose failure to function results in a release of the retained fuel gas to the atmosphere

iary devices

n the flow

pipe end

‘ol member

ibjected to

Note 1 to entry: These include bodies, control member (3.1.2.2), bonnets, the casing of the actuator, blind flanges
and pipes for process and sensing lines (3.1.2.9) but exclude compression fittings, diaphragms (3.1.2.6), bolts and
other fasteners.

3.1.

2.8

inner metallic partition wall
metallic wall that separates a chamber into two individual pressure-containing chambers at different
pressures under normal operating conditions

3.1.

29

process and sensing line
line which connects sensing points to the control

Note 1 to entry: Sensing point is the point from which the monitored variable is fed to the control.

©IS
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Note 2 to entry: Sensing and process lines can be integrated into the control or external to the control. Lines with
no internal flow are called "sensing lines" and those with internal flow are called "process lines".

3.1.2.10
breather line
line connecting the atmosphere side of the pressure detector element to atmosphere

3.1.2.11

exhaust line

line connecting the control or its fixtures to atmosphere for the safe exhausting of gas in the event of
failure of any part

3.1.2.12
auxiliary device
any device|[e.g. throttle devices, creep devices, vent limiter (3.1.2.13), etc.] functionally connected tothe
main comppnents (3.1.2.1) of the control

3.1.2.13
vent limiter
unit with ajn automatic valve reacting on gas flow and/or pressure

3.1.3 Terms related to components of functional performance

3.1.3.1
inlet pressure

Py
gas pressufe at the inlet of the control

Note 1 to enltry: All pressures specified in this document are static gauge pressures unless otherwise stated.

Note 2 to e
0,1 mbar.

try: Pressure is expressed in Pa, unless otherwise stated. 1 Pa = 0,001 kPa = 10-6¢ MPa = 105 bjar =

Note 3 to enftry: For pressure expressed in bar: 1.bar’= 1 000 mbar = 105 N/m?2 = 105 Pa = 101 MPa.

3.1.3.2
outlet pregsure

P4
gas pressufe at the outlet of the eontrol

Note 1 to er'ltry: All pressures,specified in this document are static gauge pressures unless otherwise stated.

Note 2 to e
0,1 mbar.

try: Pressure’is’expressed in Pa, unless otherwise stated. 1 Pa = 0,001 kPa = 10-¢ MPa = 105 bjar =

3.1.3.3

differential-pressure

Ap

difference between two values of pressure at two different points

Note 3 to eTry: Fofpressure expressed in bar: 1 bar = 1 000 mbar = 105 N/m?2 = 105 Pa = 10-1 MPa.

Note 1 to entry: All pressures specified in this document are static gauge pressures unless otherwise stated.

Note 2 to entry: Pressure is expressed in Pa, unless otherwise stated. 1 Pa = 0,001 kPa = 106 MPa = 105 bar =
0,1 mbar.

Note 3 to entry: For pressure expressed in bar: 1 bar = 1 000 mbar = 105 N/m?2 = 105 Pa = 10-1 MPa.

6 © IS0 2022 - All rights reserved
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3.1.34
atmospheric pressure

Py
local static atmospheric absolute pressure in Pa (bar)

Note 1 to entry: All pressures specified in this document are static gauge pressures unless otherwise stated.

Note 2 to entry: Pressure is expressed in Pa, unless otherwise stated. 1 Pa = 0,001 kPa = 10-® MPa = 105 bar =
0,1 mbar.

Note 3 to entry: For pressure expressed in bar: 1 bar = 1 000 mbar = 105 N/mZ = 105 Pa = 10- MPa.

3.1)3.5

normal conditions
situation where absolute pressure, p,, is 101,325 kPa (1 013,25 mbar) and temperature; T,, is 0 °C (¢, of
27315 K)

Notg 1 to entry: For calculation purposes, a value of 273 K is used in this document,

3.1J3.6

stapdard conditions
situation where absolute pressure, p,, is 101,325 kPa (1013,25 mbar) and temperature, T,, is|15 °C (¢, of
288,15 K)

Note 1 to entry: For calculation purposes, a value of 288 K is useddn'this document.

3.1)3.7
volumetric flow rate

Cn

volyme of gas which flows through the controlsper unit of time, re-calculated to normal conditions
(3.1.3.5)

Notg 1 to entry: Volumetric flow rate is expressed in m3/h at normal conditions.

3.1)3.8
vented flow rate

Qy
flow rate vented to atmosphereé)via the vent limiter (3.1.2.13) with any value of expected presfure inside
the|chamber at atmospheré.side (in normal operating conditions) of the pressure detecting ¢lement

Note¢ 1 to entry: The vented flow rate is expressed as air flow rate in I/h under normal conditions (3.1}3.5).

3.1)3.9
vented flow ratée limit

Qvl

maximumsfloew rate limited by the vent limiter (3.1.2.13) with any value of expected pressur¢ inside the
chamber'at atmosphere side (in normal operating conditions) of the pressure detecting elenjent

e A Land) - . vy | . e T e T o 1 W) pa | - £l . - 1. L1l
Note—tto CItry T ITc MaxmmunT vernteda Jiow Tate (O-.0.0) IS CXPressea as alr riow-rate 1 171 ut der normal

conditions (3.1.3.5).

3.1.3.10
sound pressure level
L
pA
logarithmic measure of the effective pressure of a sound relative to a reference value and A-weighting,
expressed in decibels (dB)

Note 1 to entry: ‘A’ frequency weighting is the standard weighting of the audible frequencies and reflects the
response of the human ear to noise.

Note 2 to entry: All pressures specified in this document are static gauge pressures unless otherwise stated.

©1S0 2022 - All rights reserved 7
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Note 3 to entry: Pressure is expressed in Pa, unless otherwise stated. 1 Pa = 0,001 kPa = 10-® MPa = 10> bar =
0,1 mbar.

Note 4 to entry: For pressure expressed in bar: 1 bar =1 000 mbar = 105 N/m?2 = 105 Pa = 101 MPa.

[SOURCE: IEC 61672:2013, 3.2 and 3.3]

3.1.4 Terms related to design and tests

3.14.1
component operating pressure

p
gas pressufe occurring in any part of a control during operation

3.1.4.2
maximum| component operating pressure

pmax
highest opgrating pressure at which a component of a control continuously operates-within specified

conditions

3.1.4.3
design pré¢ssure
DP
pressure oh which design calculation are based

(3.1.2.8) and some other pressure-containing parts (3.1.2.7) are_designed in accordance with the stremgth

Note 1 to eitry: In particular, maximum pressure for which the body«(3.1.2.3), its inner metallic partition Wwalls
requirementts in this document.

3.1.4.4
specific d¢sign pressure
DPD
pressure for which some pressure-containing.parts (3.1.2.7) of differential strength controls [are
designed where DPD < DP

3.1.4.5
test pressyire
PT
pressure applied to a section pf the control for a limited period of time in order to prove certain
characterigtics

3.14.6
limit pressure

P
pressure af whichzi€lding becomes apparent in any component of the control or its fixtures

3.1.4.7
safety facters
ratio of the limit pressure (3.1.4.6), p;, to the maximum allowable design pressure (3.1.4.3), DP, or to the
maximum allowable specific design pressure (3.1.4.4), DPD, applied to:

— the control body (3.1.2.3), S;

— the other pressure-containing parts (3.1.2.7) of the control, S.

3.1.4.8
maximum inlet pressure

pumax
highest inlet pressure (3.1.3.1) at which the control can continuously operate within specified conditions

8 © IS0 2022 - All rights reserved
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maximum differential pressure

Ap
higrillaexst value of allowable pressure difference between two parts of the control

3.1.

4.10

nominal pressure

PN

alpha-numerical designation relating to pressure that is a convenient round number for reference
purposes.

Not
nun

Not
and

Not

EXA

[SO
"alF
Not|

31
pre
pre
CL

alplhanumeric designation used for reference purposes related to a combination of mech

dim
by ¢

Not

Not
nun

Not
hav

EXA
[SO

31
ope€

e 1 to entry: It is intended that all equipment of the same nominal size (DN) designated byt
ber shall have the same mating dimensions appropriate to the type of end connections.

e 2 to entry: The permissible working pressure depends upon materials, design and working t
has to be selected from the pressure/temperature rating tables in corresponding standards.

e 3 to entry: It comprises the letters PN followed by a dimensionless whole numher,
MPLE PN 16.

[JRCE: ISO 7268:1983, Clause 2, modified — In the definition, "Acnumerical” has been rej

ha-numerical”; the 2 paragraphs after the definition have beén moved to Notes 1 and
e 3 to entry and the EXAMPLE have been added.]

4.11

ssure class

ssure rating designation

ensional characteristics of a component of apipework system. It comprises the word Cla
dimensionless whole number

e 2 to entry: The designation Class’is not meaningful unless it is related to the relevant compone
ber.

e 3 to entry: It is intended that all components with the same Class and NPS (see below) designa
e the same mating dimernsions for compatible flange types.

MPLE Class™150.
JRCE: EN_1759-1:2004 and ASME B 16.5:2003]

4.13
rating temperature range

he same PN

emperature

laced with
2 to entry;

anical and
5s followed

e 1 to entry: The number following theword Class does not represent a measurable value and should not be
usedl for calculation purposes except where specified in the relevant standard.

nt standard

ions should

tem

perature range at which the control components and fixtures are capable of operating co

htinuously.

3.2

Symbols and abbreviated terms

For the purposes of this document, the symbols and the abbreviated terms given in Table 1 apply.

Table 1 — Symbols and abbreviated terms with relevant subclauses and units
Symbol Description Subclause Unit
CL Pressure rating designation 31.4.11 —
DN Control nominal size 3.1.1.13 —
Ap Differential pressure 3.1.3.3 MPa (bar)
©1S0 2022 - All rights reserved 9
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Table 1 (continued)

Symbol Description Subclause Unit
AP ax Maximum differential pressure 3.1.49 MPa (bar)
DP Design pressure 3.14.3 MPa (bar)
DPD Specific design pressure 3144 MPa (bar)
DS Differential strength 3117 —

IS Integral Strength 3.1.1.10 —
Loa Sound pressure level 3.1.3.10 I‘r}fcgorpsl"a\?ce with
HEC-61672-1
NDT Non-destructive test 3.1.1.11 —
p Component operating pressure 3141 MPa (bar)
Py Atmospheric pressure (absolute pressure) 3.1.34 MPa (bar)
Py Outlet pressure 3.1.3.2 MPas(bar)
Pdmax Maximum outlet pressure 3.1.49 MPa (bar)
P Limit pressure 3.1.4.6 MPa (bar)
Pmax Maximum component operating pressure 3.14.2 MPa (bar)
Pn Reference absolute pressure for normal and standard conditions | 3.1.825; kPa (mbar)
=101,325 kPa (1,013 25 bar) 3436
Py Inlet pressure 3.1.3.1 MPa (bar)
PN Nominal pressure 3.1.4.10 MPa (bar)
Q, Vented flow rate 3.1.38 m3/h
Qu Vented flow rate limit 3.1.39
Q, Volumetric flow rate 3.1.3.7 m3/h
S Design safety factor for all pressure-containing parts except /
bodies 3.1.4.7
Sh Design safety factor for body /
t, Reference temperature for normator standard conditions 3.1.35 K
T, Reference temperature for nermal or standard conditions 3.1.3.6 °C
4 (Classffication
4.1 General
Where appfropriate controls are classified for the application according to relevant criteria listed below:
— operatiing témperature;
— strength.

Additional criteria for gas pressure regulators and safety shut-off devices are detailed in their specific
control standards.

4.2 Temperature classes
This document considers the following temperature classes:
— Class 1: operating temperature range from -10 °C to 60 °C;

— Class 2: operating temperature range from -20 °C to 60 °C.

10 © IS0 2022 - All rights reserved
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4.3 Strength types

This document considers the following strength types of controls:
— Type IS: (integral strength type);

— Type DS: (differential strength type).

5 Materials

5.1 General

The quality of materials, the dimensions used and the method of assembling the various parts shall be
such that construction and performance characteristics are satisfactory for the intendéed application.

Compliance of materials shall be verified by reviewing technical documentatiomand verifyIng specific
conformity assessment as presented in 5.3.

In the documentation, the selected material standards shall be declared.as presented in 5.3.
5.2 Requirements
5.2{1 Requirements for metallic materials

5.2/11.1 Pressure-containing parts and inner metallic partition walls

Theg pressure-containing parts, including those that become pressure-containing parts irn the event
of diaphragm or differential pressure seal failure, and the inner metallic partition walls shall be
conktructed of materials:

— |chemically resistant to the fuel gasesflisted in Clause 1 and to the additive substances norjmally used
for odorization and conditioningefgases;

— |resistant to the permissible impurities in the gas;

— |complying with the relevant international material standard for pressure applicatior (chemical
composition, mechapical characteristics and test procedures) and the restrictions givenin Table 2.

NOTE A list of possiblé materials is given in Annex A.

5.211.2 Auxiliary devices, threaded sealing plugs, integral process and sensing lines,
connectorsand fasteners

Auiliary/devices, threaded sealing plugs, integral process and sensing lines, connectors anfl fasteners
shallde constructed of materials:

— chemically resistant to the fuel gases listed in Clause 1 and to the additive substances normally used
for odorization and conditioning of gases;

— resistant to the permissible impurities in the gas;

— complying with the relevant international material standard (chemical composition, mechanical
characteristics and test procedures) and the restrictions given in Table 2.

NOTE Alist of possible materials is given in Annex A.

©1S0 2022 - All rights reserved 11
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5.2.1.3 Other parts

Parts of controls not subjected to differential pressure and not included in 5.2.1.1 and 5.2.1.2 shall be

constructe

d of materials:

for odorization and conditioning of gases;

— resistant to the permissible impurities in the gas.

Table 2 — Materials

chemically resistant to the fuel gases listed in Clause 1 and to the additive substances normally used

Material group Properties Restrictions
Apin® DP ax (DP - DNb)max DNmaxe
% MPa (bar) MPa - mm mm
(bar - mm)
Pressure-containing parts and inner metallic partition walls

Rolled and forged steel ¢ 16 10 (100) — —
Caststeel © 15 10 (100) — —
Spheroidal graphite cast iron d 7 2 (20) 1501 500) 1000

15 5(50) 500 (5000) 300
Malleable cpst iron 6 2 (20) 100 (1 000) 100
Copper-zing wrought alloys 15 10 (100) — 25
Copper-tin pnd copper-zinc cast alloys |5 2 (20) 100 (1 000) 100

15 10 (100) — 25
Aluminium|wrought alloys 2(20) — 50

7 5(50) — 50

10 (100) — 25

Aluminium|cast alloys 1,5 1(10) 25 (250) 150

4 2 (20) 160 (1 600) 1000

Integral process and sensing lines

Copper — 2,5 (25) — —
Steel — 10 (100) — —
Connectorg
Steel 8 |— |— —
Fasteners
Steel for bo|lts, screws, studs 9 5(50) — —

12 10 (100) — —
NOTE For ¢astings, the specified mechanical characteristics are those measured on machined test piece prepared ffom
separately chsttest samplesinaccordance with the relevant document for the selected materials

a A percentage elongation after fracture (see ISO 6892-1:2016, 3.4.2) (according to the applicable document, relevant to
the chosen material). ISO 2566-1 and ISO 2566-2 can be useful references for conversion of elongation values.

b The body inlet nominal size has to be considered. For the bodies of any pilot and auxiliary device, this term shall refer
to their inlet connections.

¢ The bending rupture energy measured in accordance with ISO 148-1 shall be not less than 27 ] as average of three
test pieces with minimum individual of 20 ] at minimum operating temperature. For a minimum operating temperature of
-20 °C, abending rupture energy at -46 °C of minimum 14 | is accepted instead of a bending rupture energy of 27 ] at -20 °C.

d  The bending rupture energy measured in accordance with ISO 148-1 shall be not less than 12 ], as an average of three
test pieces with minimum individual of 9 ], as a minimum operating temperature of -20 °C (class 2) for DP > 2,5 MPa
(25 bar).

¢ DN, refers to both inlet and outlet connection including technical solutions with enlarged outlet.
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5.2.2 Requirements for non-metallic materials

5.2.2.1 General

Non-metallic materials used for functional parts in contact with the gas shall be chemically resistant
to the fuel gases listed in Clause 1 and to the additive substances normally used for odorization and
conditioning of gases. Furthermore, these materials shall be resistant to the permissible impurities in
the gas.

5.2.2.2 Requirements for elastomers (including vulcanized rubbers)

Elagtomeric materials shall be in accordance with the requirements shown in Annex|B for fuel

disfributed gases in accordance with the classification of gas families and groups according fo EN 437.

The following supplementary requirements should be considered:

— |for diaphragms in communication to environmental conditions, the resistarnce to ozone;

— |for seat rings and other elastomeric components subjected to erosien by flowing gas, the abrasion
resistance and tear strength related to the design of the relevant ¢einponents.

The characteristics of elastomeric materials shall be proved by adeclaration of complian¢e with the

ordpr type 2,1 in accordance with [SO 10474:2013.

For|spare parts made of elastomeric material, the installation, operation and maintenarjce manual

of t
det

5.2

Thd
cha
acc

2.3 Requirements for non-metallic materials different from those in 5.2.2.2

hge in mass after immersion for 7 days with a tolerance of #2 h at (23 # 2) °C in test
prdance with ISO 1817, and after drying, shall comply the requirements in Table 3.

resistance to liquids of functional nonsmetallic parts shall meet the requirements in T

Table 3 — Requirements for non-metallic materials different than those in 5.2,

he control shall specify appropriate packing and stebage requirements in order to minimize the
brioration of the elastomeric material (against UV radiations and ozone cracking).

hble 3. The
liquid B in

2.2

Determination of
changes in mass

Property Require

ments

kimum change in massyafter one week at 23 °C £ 2 °C

ISO 175 %5

Maj

kimum change inhass after drying in an oven at 70 °C + 2 °C

ISO 175 +5%

-2 %

5.3

5.3
pan

tition walls

Validation and test of materials

1 AMaterial inspection documents of metallic pressure-containing parts and inner

metallic

Metallic pressure-containing parts and inner metallic partition walls shall be validated according to
the following classification and requirements:

a)

©IS

Pressure-containing parts and inner metallic partition walls of control bodies

— Bodies used for controls with DP x Volume = 5 (50) shall be accompanied by a material inspection

certificate type 3.2 in accordance with ISO 10474:2013.

For these bodies when the material manufacturer has an appropriate quality-assurance system,

an inspection certificate type 3.1 in accordance with ISO 10474:2013 may be used.

02022 - All rights reserved
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— Bodies used for controls with no safety function and DP x Volume < 5 (50) shall be accompanied

by

a material test report at least type 2.2 in accordance with ISO 10474:2013.

b) Pressure-containing parts and inner metallic partition walls of other components used for controls:

with ISO 10474:2013;

in

accordance with ISO 10474:2013.

DP<2,5MPa (25 bar) canbe accompanied by a material testreportatleasttype 2.2 inaccordance

DP > 2,5 MPa (25 bar) shall be accompanied by a material inspection certificate at least type 3.1

5.3.2 M4
lines, cony

Fasteners

containing|
standards.
ISO 10474

5.3.3 M4

Conformity
by technic:

terial inspection documents of threaded sealing plugs, integral process and sensing
jectors and metallic fasteners

(bolts, screws, studs, nuts) and connectors (compression fittings) used in the ‘pressi
parts of the controls shall bear the marking in accordance with appli¢able techn
They shall also be accompanied by a material test report type 2.2 inaccordance
P013.

terial inspection documents of non-metallic functional parts

r of non-metallic materials used for functional parts in contact with the gas shall be veri
11 documentation review to check compliance with the requirements of 5.2.2.

5.3.4 Nan-destructive testing for steel bodies

Raw mater

In the casq
furtherins

ials for steel bodies shall be non-destructively tésted in accordance with Tables 9 and 10

of random inspection, if a casting/forgingzdoes not conform to the acceptance criter
pection sample of twice the original sample'size from the production batch shall be exami

If one of thlese castings/forgings fails, the examination shall be extended to all castings/forgings in

production

Any castin
applicable

6 Desig
6.1 Gen

6.1.1 De

Conformity

batch.

procedure and then re-examined.

n
bral

sign approach

F withithe design requirements given in ISO 23555-1 is verified by:

the te

Ire-
ical
vith

fied

a, a
ned.
the

b /forging that does not conform\to the acceptance criteria shall be repaired according tp an

t methods given herein or in the specific control standard; and

— using the construction materials specified in this document.

Alternative materials may be used if they provide performance at least equivalent to the specified

materials.

Verification of compliance with general design requirements shall be made by technical documentation
review and a combination of methods detailed in 6.2.3.1 to 6.2.3.2:

14

calculations;

experimental methods (e.g. lab tests).
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Design strength of metallic pressure-containing parts and inner metallic partition walls shall be tested
according to 6.2.3.3 and a combination of methods/tests detailed in 6.2.3.1 and 6.2.3.2.

6.1.

2 Basicrequirements

Controls shall be designed, manufactured and assembled so that the various functions operate correctly
when installed and used according to the manufacturer’s instructions.

All pressurized parts of a control shall withstand the mechanical and thermal stresses to which they

are

subjected without any deformation affecting safety.

Join
use

Wh

The

Wh
eled
con

Thd

ting compounds, such as liquids and pastes, shall not be used. However, jointing compeu
d for permanent assemblies and shall remain effective under normal operating condition

hds may be
S.

en external protrusions or other external parts need special care to cover the”hazajds during
trapsport and handling, the manual shall include the provisions to cover these risks.

controls may include:

two or more safety or regulating control devices, complying with the requirements in I§
a token creep relief device, complying with the requirements indSO 23555-2:2022, Anne
a vent limiter, in accordance with the requirements in Anne%.C;

auxiliary devices.

bn controls incorporate electric devices (e.g. micro-switches, proximity switches), the
tric devices shall not impact with the performaiice of the control. The integral electric
ply with their relevant product standard.

control shall be protected against the relevant environment.

0 23555-2;
x H;

se integral
evice shall

6.1{3 Hazard identification and residual risks
The operating instructions (installation, operation and maintenance manual) shall include ipformation
congerning the pressure residualrisks not covered by design (see also ISO/IEC 27000:2018, B.57).
NOTE Regulators require jsuitable field surveillance to guard against unnoticed deterioraftion of key
components such as the séat-ring, sensing element, O-ring seals, etc. The frequency of such checks|depends on
the pperating duty.
6.1/4 End connections
End connections can be one of the following:
— |flahged connections in accordance with the applicable parts of the ISO 7005 series (soine parts of
these documents can be replaced by the equivalent documents when they are available)
— flangeless type (e.g. wafer body);
— threaded connections in accordance with ISO 7-1 for:
— DN <50;
— DN <80andDP < 1,6 MPa (16 bar);
— compression fittings for DN < 50;
— butt weld connections in accordance with EN 12627.
© IS0 2022 - All rights reserved 15
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6.1.5 Flange ratings

The ratings for flanges shall be selected from the following designations:

PN designated flanges 6, 10, 16, 20, 25, 40, 50, 63, 100 in accordance with the ISO 7005 series;

castiron and malleable cast iron;

NOTE

pressure class designated flanges 150, 300, 600 in accordance with the ISO 7005 series.

'he nominal pressure r‘lpciganinnc PN 20 and PN S0 are pqnivalpnf to pressure class rqh'ngc 1 7':[

PN designated flanges 20, 50 in accordance with the ISO 7005 series only for spheroidal graphite

150

and 250/30

6.1.6 Nominal sizes and face-to-face dimensions

Controls w
The nomin|
Alternativg

Flangeless
between p
nominal si

The follow

— flange

those ¥

angle pattern bodies in accordance with ISO 5752.

D, respectively.

ith flange connections should have the same nominal size at inlet and outlet;,
pl sizes and the face-to-face dimensions given in Table 4 are recommended.

ly, the nominal sizes and the face-to-face dimensions may be takenfrom Table 5.

ipes flanges) are permitted as an alternative. In this case¢ontrols should have the s
re at inlet and outlet and face-to-face dimensions should bg-taken from Tables 6 or 7.

ng controls are permitted:
 types with different nominal inlet and outlet sizes;

vith face-to-face dimensions differing from those given in Tables 4 and 5;

Table 4 — Recommended facé-to face dimensions for flanged controls

controls (controls that have no line flanges but are intended to be installed by clamping

hme

Nomijnal size Face-to-face dimensions, in mm, for nominal pressure Limit dev]-
PN 6/ 1052]6/ 20 1C5L0 25 /Zl(\)]/ 50 3C0L0 637?00 cl.00o f:zl??:'tfg: €
dimensions
mm
25 184 197 210
40 222 235 251
50 254 267 286
65 2762 2922 3112
30 298 317 337 2
00 REY4 560 394
150 451 473 508
200 543 568 610
250 673 708 752
300 737 775 819 +3
350 889 927 972
400 1016 1057 1108
SOURCE: IEC 60534-3-1:2000, Tables 1 and 2 (nominal pressure in accordance with the relevant parts of ISO 7005).
a  Face-to-face dimensions according to IEC 60534-3:2000, Table 1.

16
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Table 5 — Alternative face-to face dimensions for flanged controls

Nominal size Face-to-face dimensions in mm for nominal pressure Limit deviations for
DN PN CL PN 63/100 CL 600 face'm'sfi"(‘flfsdime“'
6/10/16/25/40/50 150/300 mm

25 160 230

40 200 260

50 230 300

65 2902 3402

80 310 380 +2

100 350 430

150 480 550

200 600 650

250 730 775

300 850 900 +3

400 1100 1150
SOURCE: IEC 60534-3-1:2000, Table 2, with the addition of PN 50 and the replacement of-RN./100 by PN 110 (nomingl pressure in
accdrdance with the relevant parts of ISO 7005).
a Face-to-face dimensions according to IEC 60534-3:2000, Table 2.

Table 6 — Recommended face-to-face dimensSions for flangeless controls

Nominal size Face-to-face dimensions Limit deviations for fafe-to-face

DN mm dimensions
mm

25 102 +2

40 114 *2

50 124 +2

80 165 *2

100 194 +2

150 229 12

200 243 12

250 297 12

300 338 +3

400 400 +3

NOT

the
[SO

pipeline flanges.

JRCE: IEC 60534-3-2 (nominal pressure in accordance with the relevant parts of the ISO 7005 series)]

E  Face;to-face dimensions do not include any allowances for gaskets to seal the joints between the confrol ends and

© IS0 2022 - All rights reserved
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Table 7 — Alternative face-to-face dimensions for flangeless controls

Nominal size Face-to-face dimensions in mm for nominal pressure Limit
DN P;IO?/ZE(/)/‘&)E;/ CL PN 63/100 CL dg’c‘:‘tt‘(‘)“;;cf:r
50 150/300 600 dimensions
mm

25 77 86,5 +1,5

40 77 86,5 +1,5

50 77 86,5 +1,5

80 94 104 +1,5

100 114 133 £1,5

150 140 175 +1,5

200 171 205 +1,5

250 203 240 +2,5

300 240 280 +2,5

400 320 350 2,5
NOTE 1 Fade-to-face dimensions do not include any allowances for gaskets to seal the jéints between the control endsfand
the pipeline flanges.
NOTE 2 Nominal pressure in accordance with the relevant parts of the ISO 7005 series.

6.1.7 Se

A means for sealing the adjusting device against unauthorized adjustment after installation shal
provided. Iif requested in the design documentation, the’adjusting device shall be sealed.

6.1.8 Re|

The seat ri

6.1.9

Controls ¢
withstand
(see Table

placeable parts that can be affected by erosion or abrasion

hg shall be replaceable where erpsion or abrasion can occur.

Infegral strength pressure centrols

ling of the adjusting device

assified as integral strength shall include only pressure-containing parts designec

|1, 6.2.2 and 6.6.2)test method of 6.2.3.1, 6.2.3.3 and 6.6.3).

For these t

6.1.10 Di

Controls cl

ypes of controls;/the marking shall include the symbol "IS".

ferential\strength pressure controls

hssified as differential strength regulators include some pressure-containing parts desig

Il be

| to

the design pressure-DP)according to requirements and test method detailed in this docunfent

ned

to withsta

d-a specific design pressure DPD where DPD < DP,_according to requirements and

est

method detailed in this document (see Table 11, 6.3.2 and 6.6.2; test method of 6.3.3.1, 6.3.3.3 and

6.6.3).

For these types of controls, the marking shall include the symbol "DS".

NOTE

For both these controls (IS and DS), the maximum inlet pressure is p, .-

6.1.11 Metallic flanges

Where flanges are used for end connections of controls, they shall be suitable for connection to pipeline
flanges according to the following requirements.

18
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The maximum allowable operating pressure for flanges in accordance with the relevant parts of
ISO 7005 shall not be less than maximum allowable pressure DP.

Flanges shall be in accordance with dimensional connection specifications in applicable technical
standards for steel or cast iron flanges (see for example EN 1092-1, EN 1092-2, EN 1092-3, EN 1092-4,
EN 1759-1, EN 1759-3 and EN 1759-4, ANSI/ASME B 16 or JIS B 2220, JIS B 2239, JIS B 2240, JIS B 2241,
JISB 2301, CN GB/T 9124.1, CN GB/T 9124.2, CN HG/T 20592 up to CN HG/T 20635).

6.1.12 Minimum values of safety factor

Thevalueslisted in Table 8 shall he used to limit the stressesin the walls of metallic pressure containing
parts and inner metallic partition walls at the design pressure.

Table 8 — Minimum values of design safety factor

Group of materials Minimum value of safety factgr
S for parts’of the body S(Lressed by
forces from pipelines only
Sh
Rolled and forged steel 1,7 2,13
Cast steel 2,0 2,50
SpHeroidal graphite cast iron and malleable cast iron 245 3,13
Cogper-zinc wrought alloys and aluminium wrought alloys 2,0 2,50
Copper-tin cast alloys and copper-zinc cast alloys 2,5 3,13
Aluminium castalloys 4,,;,, 4 % 2,5 3,13
A1u|minium castalloys A,,;, 1,5 % 3,2 4,00

6.1]13 Springs requirements

Springs shall not be overstressed under any operating condition and there shall be sufficient free
moyement of the spring to allow satisfactory operation.

Springs shall be designed such.that buckling does not occur (see, for example, EN 13906-1, EN 13906-2
and EN 13906-3).

6.2| Strength of metallic body and its inner metallic partition walls

6.2{1 General

The strengthi of these pressure-containing parts shall cover the pressure risk.

6.2)2 ~Requirements

TheIimit pressure p, (determined or calculated in accordance with 6.2.3), maximum allowable pressure,
DP, and maximum inlet pressure, p, .., shall be as per Formula (1):

D) 2 Sy, XDP 2 Sy, X Pymax (1

where S} is the minimum value of safety factor for parts of the body stressed by forces from pipelines
only (see Table 8).
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Where a chamber in the control is separated into individual pressure-containing chambers by a metallic
partition wall, the partition wall shall be designed taking into account the maximum differential

pressure. Formula (2) shall be used:
P2 SXApmax

(2)

where S is the minimum value of safety factor for parts of inner metallic partition walls (see Table 8).

6.2.3 Design strength verification for metallic body and its inner metallic partition walls

6.2.3.1 (alculation method for metallic parts
Verificatiof is made by proving the compliance of:
— the acfjual safety factors with those specified in 6.1.12; and

— minimum allowable thicknesses shown in drawings with values specifiéd,<in the strer
calculgtions.

Strength calculation of metallic parts (main components, welded joints and\fasteners) shall be car
out according to relevant and applicable technical standards and calculation codes to comply v
requirements of this document.

6.2.3.2 Hxperimental methods for metallic pressure-containing parts

Verificatiof is made by proving the compliance of the actua] safety factors with those specifie

gth

ried
vith

1 in

6.1.12, taking into account the minimum allowable thicknesses shown in drawings and the minimpum

proof streqs (yielding) for selected material.

Actual safdty factors are obtained through one of the following two ways:

— hydrogtatic pressure test applied until the:first sign of yielding or failure becomes apparent in

any component and verification that limit-pressure, p;, at which the first sign of yielding or fai
becomles apparent with Formulae (3).and (4):

for thelbody only

p; 2 DPxS), X oty X |Rp0'2|r

Smin |Rp0'2 |min

for its jnner metallicpartition walls

p; = DPxS % N X |Rp0'2|r

Smin |Rpo,2|min

ure

(3)

(4)

— hydrostatic pressure testand vertfication that permanent deformations (See Note) do not exceed

0,2 % of the distance between any two points on a pressure-containing part before applying the

test

pressure, [y, or 0,1 mm, whichever is greater, up to the following test pressures [see Formulae (5

and (6)]
for the body only

0,9% DPX Sy x-T x Rpoz,
SW |Rp0'2|min

for its inner metallic partition walls
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R
0,9xDPxSx 1w ooz,

SW |Rp0r2 |min

(6)

where
Smin is the minimum design wall thickness at the point where the first sign of yielding oc-
curs in mm;
Sry is the measured wall thickness of test sample at the point where the first sign of yield-
ing occurs in mm;
IRp0,2Imin is the minimum proof stress (yielding) for selected material according’fo relevant
document in N/mm?;
|Rp0,21: is the measured proof stress (yielding) for the material of the(test sampl¢ according
to relevant document in N/mm?;
Sw is the minimum design wall thickness for the weakest point in mm;
Srw is the measured wall thickness of test sample at thé\weakest point in mm.
NOTE The percentage of the permanent deformation is calculated with Formula (7):
[-1
100x—2 (7)
Iy
whére
l, isthe distance between any two pointsén a pressure-containing part before apply|ng the test
pressure;
[ isthe distance between the sameg points after releasing the test pressure.
Thg weakest point can be located bytechnical evaluation or by measurements (strain gauge| etc.).
The test is carried out in such“a manner that deformations of the test sample in all dirg¢ctions are
poskible. There shall be no additional stresses due to bending, torque or tension.
Forfes from fastening-systems shall be similar to those experienced under normal installation
congitions.
Control bodies and pressure-containing parts manufactured from different materials may bg¢ pressure-
testled separately.
Spefial high strength clamping bolts and nuts and gaskets (between individual pressure{containing
parfs)may be used for hydrostatic testing.

For the components with the specific design pressure DPD, in Formulae (4) and (6) (notin those referred
to body) replace the symbol “DP” with the symbol “DPD”.

For pressure-containing parts other than those specified in Formulae (3), (4), (5) and (6) and subjected
to differential pressure, Ap,,..,, in Formulae (4) and (6), the pressure DP shall be replaced by Ap,, .-

The verification of strength by the finite elements method (FEM/FEA) is an alternative method to the
aforesaid experimental design method. ASME PTC 60/VandV 10-2006 is a reference for verification and

vali

©IS

dation of static computational models, calculated by FEM/FEA.
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6.2.3.3 Strength test for verification of safety factors

Metallic pressure containing parts, including those that become pressure-containing parts in case of
a diaphragm or differential pressure seal failure, and inner metallic partition walls shall be pressure

tested.

The test is carried out with water at ambient temperature at a pressure according to the values and
acceptance criteria detailed in 6.2.3.2 for at least 3 min. Pressure-containing parts subjected to the
strength test shall show no visible leakage.

The test is carried out in such a manner that deformations of the test sample in all directions are

possible. T

Forces fro
conditions

The test m
The test m

Chambers

6.3 Othg
controls

6.3.1 Ge

The streng

6.3.2 Re

Requirems

ere shall be no additional stresses due to bending, torque or tension.

m fastening systems shall be similar to those experienced under normal inStalla
at least during the type test.

hy be carried out without trim (i.e. the internal parts that are in flowing contaet with gas
hy also be carried out with air or nitrogen, if the necessary safety measures are taken.

ceparated by diaphragms are pressurized on both sides of the diaphtagm at equal pressy

I pressure-containing metallic parts of integral and/differential strength

neral

th of these pressure-containing parts shall cover'the pressure risk.

quirements

nts shall be specified according the following classification.

The other
1)

ressure-containing parts are classified in the following three groups:

parts fhat are subjected to inlet pressure under normal operating conditions and that are desig]

to witlistand a maximum allowdble pressure equal to DP;

2) parts

atare connected tothe'body as a result of a failure of conditions and that are either desig

to withstand a maximum_allowable pressure equal to DP or that are designed to withstar
specific maximum allowable pressure of DPD which is lower than DP and with additional protec
measufres;

3)

parts that can fieyver be subjected to inlet pressure even in the case of failure conditions and

are dekignedsto withstand a maximum allowable pressure DP or a specific maximum allow
pressure BPD which is lower than DP.

Fion

re.

ned

ned
da
tive

that
hble
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For pressure-containing parts group 1), the limit pressure, p;, the design pressure, DP, and the maximum
inlet pressure, p, .. shall comply with Formula (8):

P 2SXDP 2 SXPymax

(8)

For pressure-containing parts group 2), the limit pressure, p;, the design pressure, DP, and the maximum
inlet pressure, p . Shall comply with Formula (9):

P 2SXDP 2 SXPymax

9

As :
the

In
pre
For|

Thd
spe
and|

For

\Iternative solution, pressure-containing parts of the group 2) can be protected against
r allowable pressure by:

a safety device integrated to control;

a separated stand-alone safety device. In this case, the relevant installation, ope
maintenance manual shall include appropriate instructions; or

exceeding

rating and

an appropriate design (specific safety device, e.g. a relief valve, vent tapping, bleed

the downstream isolation valve of the installation in the cloSed position.

his case, the limit pressure, p;, of the concerned pressuire-containing parts, the speq
ssure, DPD, and the maximum pressure, p, .., reached\in the event of a failure, shall c

mula (10):
p; 2SXDPD2SXp, -

set point of safety device shall be adjusted in such a way as to limit the pressure to t}
cific design pressure, DP. Appropriate instructions on this subject shall be included in th
maintenance manual.

pressure-containing parts group 3):

where the parts are designed to withstand DP, the limit pressure, p the design pressure,
maximum inlet pressuke) p, . shall comply with Formula (11):

p1 2SXDP 2 SXpimax

where the parts are designed to withstand DPD, the limit pressure, p; the specific desig
design pressure, DPD, and the maximum inlet pressure, p, ., reached in the event of a fa

comply-with Formula (12):
p1L.2SXDPD2SX P, ax

g through

i
sensing/process lines and/or limiting of the flowing gas by-appropriate clearanci% between

movable and fixed parts). In this case, it is necessary to consider also the working condjitions with

ific design

pmply with

(10)

e relevant

b operating

DP, and the

(11)

n pressure
ilure, shall

(12)

6.3.

In this case, the markings shall include also the maximum component operating pressure, p,,.,, and

the specific design pressure design pressure, DPD, as detailed in Clause 10.

Where S = Minimum value of safety factor for parts of the body not stressed by forces from pipelines

(see Table 8).

3 Design strength verification for other pressure-containing parts of integral and

differential strength controls

6.3.

3.1 Calculation method for metallic parts

Shall be according to 6.2.3.1.
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6.3.3.2 Experimental methods for metallic pressure containing parts

Shall be according to 6.2.3.2.

6.3.3.3 Strength test for verification of safety factors
Shall be according to 6.2.3.3 with the following modification:

— Replacement of DP by DPD.

6.4 Strepgth-olparts ransmitbing actuabng forces

6.4.1 Gelneral

The strengjth of these parts shall ensure the correct performances under stress.

6.4.2 Reguirements

When the pontrol device has a safety function, parts transmitting actuating forces shall be madg of
metallic mpterial or non-metallic materials other than elastomers and shall\b€ designed with a safety
factor 23 apainst permanent deformation.

6.4.3 Design strength verification for parts transmitting actuating forces

Verificatiof is made by proving the compliance of the actual safety factors specified in 6.4.2 and|the
compliancg¢ of dimensions shown on drawings with values spécified in the strength calculations.

As an alterphative, verification shall be made by an actualitest, checking that no permanent deformation
are registefred.

Additional|design requirements are detailed in Annex E.
6.5 Strepgth of diaphragms (elastorheric parts)

6.5.1 Gejneral

The strength of a diaphragm shall ensure the correct performances under stress.

6.5.2 Rejquirements

Diaphragnis used as psessure-containing parts in chambers subjected to, or that can be subjected {o, a
maximum fifferential pressure, Ap,, .., shall withstand a pneumatic test pressure of at least:

— 30kPq(0/8 bar) if Ap .« <15 kPa (0,15 bar);

A oo D Ll Y
= l_\[JmaX JUU RI'd (D Udl]),

_ ZA 0 ol T i I o WY o W T i | hY
pmax II"IJ RI'd (VU,10 Udl)

— 1,5Ap,,.butatleast 1 000 kPa (10 bar) if Ap,,,,, = 500 kPa (5 bar).

The values of the safety factors applicable to diaphragms when they both have the function of pressure-
containing parts and inner partition wall are detailed in the specific standards.

6.5.3 Design strength verification for diaphragms (elastomeric parts)

Design requirements shall be validated by test; during test, the diaphragm shall be fastened as it is
in normal operating conditions and shall not be supported for its strength by other supplementary
components.
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The test is carried out at ambient temperature with air or gas at the test pressure above specified for at

least 15 min. Necessary safety measures shall be taken.

After the test no leakage (see 7.3.5.1 and 7.3.5.2 for criteria), or failure, or visual damages shall be

detected.

The diaphragm used in this test shall not be the same as used in routine test according to 7.3.5.3.

6.6 Welding

6.6 1 Gt:llt:l dl

Fabrication welds in all pressure-containing parts shall be made using qualified welding |
in accordance with ISO 15607, ISO 15609-1, ISO 15610, ISO 15611, ISO 15612, 1SO,15613, 1
and ISO 15614-2, as applicable, and by qualified welders or welding operators according to I
1SO[9606-2, ISO 9606-3, ISO 9606-4 and ISO 14732, as applicable.

Welding requirements shall be verified by NDT.

6.62 Requirements

For|fabrication welds to make bodies, blind flanges, and bonnets;

— |only full penetration welds shall be used;

— |weld fabrication and heat-treatment shall be in accotdance with EN 13445-4 or equivalg
These additional requirements are not applicable t&.seal welding.

For| welded joints both in pressure-containing’ parts and inner metallic partition walls
coefficient shall not exceed the following values:

— [for welded joints subject to 100 % NDT: 1;
— [for welded joints subject to randem NDT: 0,85;

— |for welded joints not subjected to NDT other than visual inspection: 0,7.

6.6]3 Non-destructive testing of fabrication welds

Fabrication welds onpressure-containing parts shall be non-destructively tested in accor
Tabjes 9 and 10,

In ghe casef,random inspection, if a weld does not conform to the acceptance criteria

brocedures
b0 15614-1
SO 9606-1,

nt.

, the joint

Hance with

a further

inspectionzsample of twice the original sample size from the production batch shall be examjned. If one

of thes€ welds fails, the examination shall be extended to all welds in the production batch.

Any-weld at-croes e
procedure and then re-examined.

© IS0 2022 - All rights reserved
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Table 9 — Non-destructive testing

Type of non-destructive testing
Volumetric Surface
. . . . . . Liquid
Radiographic Ultrasonic Visual Magnetic particle penetrant

Sections to be examined and/or extent
of coverage

Steel castings EN 12516-1:2014, C.2.1.2 Accessible surfaces

; EN 12516-1:2014, C.2.1.3

Forgings, bars, platesand tubular | 15516 1.2014, ¢.2.2 and €.2.3 Not applicable

products

Fabricatjon welds According to Notes E and F in Table 10 |Accessible surfaces |According to Note B in Table 10
:’e?ITa ‘;g‘r’CCZ‘i‘tll fssarf‘(‘)iraic;esgann;i]feri‘; EN 12516-1:2014, |EN 12516-1:2014, |MSS SP 552 and
fusi d 8s, forging Annex D Annex G 1SO 17637b

usion weld rgpairs EN 12516-1:2014, |EN\12516-1:2014,
i Annex E Anhnex F
terin ror ?2331 Zsti?)?ldvjeclfiespti?lrcllclfdci;lg EN12516-1:2014, | EN 12516-1:2014, |51, 176375
. . ! C.2.4 and Annex D |C.2.4 and Annex G

their repairs

General requirejments

—  Examinatipns shall be performed on the material after any heat treatment required by the material or welding.either before or after the finish
machining at thp option of the manufacturer.

—  Accessiblgsurfaces in case of surface examination include exterior and interior surfaces but no threads, drilled or threaded holes etc.
—  The NDTs phall be carried out by qualified personnel in accordance with ISO 9712 or other equivalentd@cuments.

a This docufnent is applicable only to steel castings.

b This docufnent is applicable only to fusion weld repairs.

Table 10 — Minimum inspeetion sample

DN
Pmax 2100 2150 2200
<100 <150 <200 <250 2250
100 A+C
A+B A+C A+D
Castings 50 < pax <100 A+B
<50 A
Forgings, bars| plates and 100 N.A c C D
tubular prodycts 50 <., < 100 o N.A.
Full penetratipn fabrica- >25 A+F
tion welds 5 < Praks25 A+E
P_artl_al penetfation fab- <5 A+B
rication weld
NOTE A prppduction batch econSists of castings or forgings from the same melt and the same heat treatment or welds made by the same process aijd/or

welder or weldihg operator. AninSpection sample is a percentage of the production batch.
is the visupl examination'of 100 % of the production batch.

is the magheticgpanficle or liquid penetrant examination of 100 % of the production batch.

A

B

C is the volumetric examination (radiographic and ultrasonic) of 10 % of the production batch, selected on random basis.
D is the volumetric examination (radiographic and ultrasonic) of 20 % of the production batch, selected on random basis.
E

is the volumetric examination (radiographic and ultrasonic) of 10 % of the circumferential, corner and nozzle seams of the production batch, selected
on random basis, and 100 % of the longitudinal seams of the production batch.

F is the volumetric examination (radiographic and ultrasonic) of 20 % of the circumferential, corner and nozzle seams of the production batch, selected
on random basis, and 100 % of the longitudinal seams of the production batch.
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Performance and testing requirements
General

1 Approach to stable production phase

Stable production shall comply with relevant requirements of:

type test (7.2.2.1 and 7.2.2.2);

Con

NOTI

7.1

Exc

All
Unl

Controls which can be converted to another gas'type by exchanging components are additior

wit

Tes
inst

favgurable position. Where possible, those tests already covered by other standards (e.g. |

par

All

7.1

Exc
maj

— + —rZ 0 3 1)
TOUUIIC LCSL (L.4.4.0],

batch surveillance test (7.2.2.4).

ditions and test tolerances of 7.1.2 and 7.1.3 shall be effective for testing of stable.produg
E See Table 11 for reference.
2 Test conditions

ept where otherwise stated, the tests shall be carried out:

with air;

at ambient temperature (i.e. in the temperature rangesfrom 5 °C to 35 °C).

measured values shall be corrected to standard conditions: 15 °C, 101,325 kPa (1 013,25

bss otherwise stated, pressures specified in this document are gauge pressures.

 the conversion components.

[s shall be carried out in the méunting position as stated in the installation and

Ls of the IEC 60730-1 series)shall be combined.

measurements shall be made after stable conditions have been reached.

3 Test toleranees

Fimum test tolerances indicated below:

absolute pressures: + 500 Pa or * 4 %, whichever is greater;

tion.

mbar) dry.

ally tested

operating

ructions. Where there are several mounting positions, tests shall be carried out ij the least

by relevant

ept where otherwise stated in the relevant clauses, measurements shall be carried oyt with the

relative pressures: + 50 Pa or + 2 % of the measured value, whicheveris greater (e.g. gaug

P pressures

©IS

or differential pressures);

flow rate: = 3 % of the measured value;
leakage rate: + 10 cm3/h;

time: = 0,1 % or + 0,2 s, whichever is greater;
temperatures: * 2 K;

torque: = 10 %j;

force: + 10 %;
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current: + 1 %;

voltage: + 1 %j;

electrical power: + 2 %;

supply frequency: + 0,1 Hz.

The full range of the measuring apparatus is chosen to be suitable for maximum anticipated value;
pressure gauges are used in range from 25 % to 75 % of full range.

These measurement tolerances concern individual measurements For measurements rpquirir ga
combinatign of individual measurements (e.g. efficiency measurements), lower tolerances for |the
individual measurements can be necessary to limit the total tolerance.
7.1.4 Overview table
This subclguse provides the relevant test methods and requirements that shall be uséd for verificafion
of compliance of controls with the requirements of this document.
Annex D sHall be used to proof the full compliance with this document.
Additionalfapplicable test methods and are detailed in the specific controls’standards.
Table 11 gjves an overview of the different tests and correlates them to the requirements and fest
methods detailed in relevant clauses.
Table 11 — Summary of test methods‘and requirements
Test|schedule Requirement Test method
T | M | S Clause Title Clause
Design and constructional tests
A A A 7.2.3 Dimeénsional check 7.3.2.1
A A A 7.2.3 Rréliminary visual inspection 7.3.2.2
A A A 5.1;5.2.1 Metallic materials check 5.3.1;5.3.2;
7.31
A A 5.1;5.2.2 Non-metallic materials check 5.3.3
A 6.2:2vand 6.3.2 |Verification of design strength of metallic pres-|6.2.3.1,6.3]3.1,
sure-containing parts, inner metallic partition walls|6.2.3.3 3and
and other parts of integral and differential strength |6.3.3.3
controls
A 6.4.2 Verification of strength of parts transmitting actu-|6.4.3
ating forces
A A A 6.6.2 Verification of strength of welded joints 6.6.3
A 6.5.2 Verification of strength of diaphragms (elastomeric|6.5.3
parts)
Functional tests?2
A A A 7.2.4 Shell and inner metallic partition walls strength test|7.3.4
A A A 7.2.5.1; 7.2.5.2 |External tightness at ambient temperature 7.3.5.1;7.3.5.3

a

b

A=
S=
M =
T=

Additional functional tests and relevant requirements are given in the specific control standards.

If relevant according to the design requirements.

Applicable
Batch surveillance
Routine tests

Type test

28
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Table 11 (continued)

Test schedule Requirement Test method
T M S Clause Title Clause
A 7.2.5.1; 7.2.5.2 |External tightness test at limit temperatures 73.5.2;73.5.3
A A A 7.2.5.1; 7.2.5.3 |Internal tightness at ambient temperature 7.3.6
A 7.2.5.1; 7.2.5.3 |Internal tightness at limit temperatures 73.6
A 7.2.6 Antistatic characteristics 7.3.7
Ab Ab 17.2.7 Sound emission 7.3.8
A 7.2.8 Resistance to external surface corrosion 1.3.9
A A A 7.2.3 Final visual inspection 7.3.2.2

A =RApplicable
S = Batch surveillance
M =|Routine tests

T =[lype test

a  |Additional functional tests and relevant requirements are given in the specific control standards.

b |Ifrelevant according to the design requirements.

7.2 Requirements

7.2]1 Testrig

The requirements detailed in this subclause are matidatory only for type testing.

The tests shall be carried out on a test rig built as specified in Figure 2 or in accordance with
IEC|60534-2-3, as appropriate. The nominal diameter of the pipework connecting the full-hore valves
and the flow regulating valves with the control shall not be smaller than the nominal dianjeter of the
confrol. It shall be chosen so as to ensurethat, in all operating conditions during the tests, the velocity
of the fluid where the impulse is taken.does not exceed:

— |50 m/s for pressure = 50 kPa\(0,5 bar);

— |25 m/s for pressures <50,kPa (0,5 bar).

The connections between-the control and the test rig pipework shall be made using concentrjic reducers
accprding to ISO 3419-or equivalent. The pressure tapping diameter d, shown in Figure 1|shall be at
leagt 3 mm and shall be no larger than 12 mm or one-tenth of the nominal pipe diameter,|whichever
is the lesser. The tapping shall be circular, and its edge shall be clean and sharp or slight]y rounded
and| free fromyburrs or other irregularities. Any suitable method of making a physical cohnection is
accgptablesprovided the above recommendations are followed. However, fittings shall ndt protrude

inside the pipework.

1N

In t 1T \zV\,llt Uf uuotab}&, \,Uud;tiuuo du\, tU VUlulllbtl ;L f}UVV lﬂt\, vdal ;atiuuo \,UIIO\/\.iubllt tU tllb Operation
of the flow regulating valve 8 (see Figure 2), it is permissible to increase the length of the pipework
connecting the flow regulating valve 8 (see Figure 2) to the control, or to provide for an additional
volume by installing a parallel line or reservoir.

The lock-up pressure tests shall always be carried out on a test rig in which the downstream pipework
has the minimum specified length; for these tests an additional downstream volume is not permitted.
The flow meter shall be installed in accordance with the instructions of the manufacturer.
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Key
d
1
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pressut

minimy

e tapping diameter
m 2,5 d, recommended 5 d

Figure 1 — Recommended pressure tapping

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=40f9476d58d4921b0172dc74ae0b8151

ISO 23555-1:2022(E)

Key

3 A : 6 1
P PDI
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Dﬁ >3xDN; 5xDN, [ 25xDN,
(1/2)DN, (1/2)DN,
3xDN; 25xON,
3 L : 6 7
DI PDI
1 2 & 9 8
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T
23xDN; 5xDN,
(1/2)DN, (1/2)DN,
3xON; 3xDN; 25xDN,

shut-off device to prevent overpressure, if necessary

inlet full bore valve
inlet pressure indicator
inlet temperature indicator

O© 0 N O U1 & W N =

o O
Zz Z
N =

CUIILI Ul uudcl eSt

outlet pressure indicator
outlet temperature indicator
flow regulating valve

flow meter

nominal diameter of the upstream pipework connected to the control under test

nominal diameter of the downstream pipework connected to the control under test

Figure 2 — Test rig requirements
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7.2.2 Classification of stable production tests

7.2.2.1 Type tests

The tests in Table 11 carried out to establish the performance classification of the control or the series
of controls. These tests include verification of the documentation listed in 8.2.1.

When changes are made to the design of a control or a series of controls in a manner that affects the
tests, the manufacturer shall inform the parties involved in the compliance evaluation to this document,
if any.

7.2.2.2 Selection of test samples for type test

r and types of a series of controls to be subjected to a type test shall be selected,accordinig to
hg requirements:

The numbe
the followi
one coptrol for each type of fixture and/or pilot;
two sizes from a series of up to six sizes and three sizes from series greaterthan six in number
one coptrol for each accuracy class (AC) or group (AG), or control class:f'applicable;

if the 3
samplg

eries of controls includes sizes of controls with more than éne valve seat diameter, the ftest

shall have the largest valve seat installed.

The operatfional check at the limit temperatures shall only be carried out on one test sample.

7.2.2.3 Routine tests

The tests i
The tests vj
with the rd

Routine teg

7.2.2.4 H

Those test
this docun

Additional
verific

verific

h Table 11 carried out on each control by the manufacturer during the production prod
erify that materials, dimensions, external conditions and performance remain in complig
sults of the type test.

ts for integrated safety devices, if ahy, shall be those detailed in ISO 23555-2 and ISO 2355

atch surveillance

and verifications in Tablé 11 are carried out in order to confirm continuing compliance ¥
ent.

y, the tests and-verifications include:
htion of theroutine test records;

htion of-drawings and material certificates.

€SS.
nce

vith

7.2.3 Di

mensional check and visual inspection

Dimensions of single parts and main components of controls from stable productions shall be in
compliance with the design.

Visual inspection shall check any possible non-conformity of single parts and main components
according to internal quality inspection procedures.

7.2.4 Shell strength

Pressure-containing parts subjected to routine and batch surveillance test in 7.3.4 shall show no visible

leakage.
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7.2.5 External/Internal tightness

7.2.

5.1 General

ISO 23555-1:2022(E)

The leakage rate at ambient and limit temperatures shall not be higher than the values listed in Table 12.

Table 12 — Maximum leakage rates

Nominal size Air leakage rate @
DN cm3/h
external internal

25 40 15
40 to 80 60 25
100 to 150 100 40
200 to 250 150 60
300 to 350 200 100
400 400 300

At normal conditions.

The

7.2
Thd
Acc

Add
con

7.2

Thd
inldg

Tes
If s

leakage not higher than the values listed in Table 12;

result of the external/internal tightness test is satisfactory-if.one of the following condit

bubble tight (for internal tightness as per test procedure according to IEC 60534-4).

5.2 External tightness

5.3 Internal tighthess

t pressure, shall seal.

IEC

pressure-containing parts and all connecting joints shall be leak-proof.

eptance criteria by bubble type can,be defined by covering the control with a foamin
hersing the control in a tank of water or by other equivalent methods.

itional detection methods forroutine and product surveillance tests can be detailed in {
Lrol standards, with the puppose to combine other functional tests in just one test proceq

f methods.dnd acceptance criteria of internal tightness are detailed in the specific control

pecified in the order specification, the leakage class of control device in accord
60534-4:2006, Table 3, shall be declared. The test method to measure the leakage class

ons is met:

b liquid, by

he specific
fure.

control member-in its closed position and inner metallic partition walls, which are syibjected to

standards.

ance with

shall be in

accordance with IEC 60534-4.

7.2.6 Antistatic characteristics

Any external actuated part shall be electrically connected/bonded to the body in such way that the
measured resistance does not exceed 10 Q.

7.2.7 Sound emission

If sound emission is relevant according to the design requirements, the sound pressure level, L ,, of the
control shall be given for the operating conditions if the expected L, of the control exceeds 70 dB.

©IS
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The operating conditions are directly related to:

the inlet pressure;
the outlet pressure;
the volumetric flow rate;

the type of gas.

On request in the order specification, the manufacturer shall also supply the following information for

specified o

erafting conditions:

the lik
to 8 0(

sound

The accur4d

and shall njot exceed + 5 dB.

7.2.8 Re
Control sh

Rp 10

extern|

At least cofrrosivity category C2 of ISO 9223 can be taken-as reference for the choice of the sur

protection

NOTE

the design
chemical an|
artificial-agj
understood

7.3 Test

7.3.1 M4

The action
and 5.2.

The verifid
and releva

IDurability of a surface protection system depends on many external factors such as the environnm

bly spectral distribution of the noise level in octave bands with centre frequencies of 50
0 Hz;

pressure level below 70 dB.

cy of the sound pressure measurement or the calculated sound pressureilevel shall be g

sistance of external surfaces to corrosion

111 comply with at least following requirements:

hccording to ISO 10289; and

system. More restricted requirements can he;subject of request in the order specificatio

f the control, the surface preparation, and the application. Durability is of course also linked tg
d physical characteristics of the surfacé protection system. These characteristics can be evaluate
ping tests. However, results from artificial-ageing tests are used with caution, as it needs to be cle
that artificial ageing does not necessarily have the same effect as natural exposure.

terials check at stable production phase

5 to assess the'compliance of the materials used or prescribed with the requirements in

ation 6f the materials prescribed and used shall be carried out by the review of the part
t material certificates according to 5.3.

al tightness and specific performances of control (see'also ISO 23555-2 and ISO 23555-3).

Hz

ven

face

ent,
the
d by
arly

51

list

7.3.2 Dimensional check and visual inspection

7.3.2.1 Dimensional check before type test and batch surveillance

The actions listed below are relevant to assess the compliance of control before type test or batch
surveillance:

— the dimensional compliance of pressure-containing parts with the applicable drawings;

— the compliance of the control construction with the related assembly drawing and the construction.

34
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7.3.2.2 Visual inspection
Visual inspection shall be made:
— before the type test;

— upon completion of the type tests (after type test the test samples shall be dismantled and inspected
to verify the compliance).

The control shall show no undue wear, binding, corrosion, damage or other defects which can affect its
long-term performance.

Upgn completion of the batch surveillance and of the routine tests, the control shall be just externally
inspected. There shall be no visible evidence of damages and the markings shall complly with the
appllicable instructions.

7.3{3 Mounting position

Controls within the scope of this document shall function in any mounting‘pesition specified +5°.
7.3/4 Shell strength

7.3}4.1 Verification method and test for shell and inner metallic partition walls strength

Prepsure-containing parts, including those that become. pressure-containing parts in|case of a
diaphragm or differential pressure seal failure and inner metallic partition walls, shall be pressure
tesﬂ)ed. The test is carried out with water at ambient temperature at a pressure according tq the values
in Table 13 for 3 min. The requirement in 7.2.4 applies.

The test is carried out in such a manner that‘deformations of the test sample in all dir¢ctions are
poskible. There shall be no additional stresses due to bending, torque or tension.

Forfes from fastening systems shallcbe similar to those experienced under normal installation
confditions at least during the type t€st:

The test may be carried out without trim (i.e. the internal parts that are in flowing contact with gas).
The test may also be carried out with air or nitrogen, if the necessary safety measures are tgken.

Chambers separated by-diaphragms are pressurized on both sides of the diaphragm at equal pressure.

Table)13 — Pressure values for the shell strength test for stable production

Test pressures
€hambers with the design pressure design | Chambers with specific design pressure
pressure DP design pressure DPD
15xDp 15xDPD
but at least DP + 0,2 MPa (2 bar) but at least DPD + 0,2 MPa (2 bar)
whichever is the greater whichever is the greater

The statistical strength test is applicable to pressure-containing parts of the shell where (DP x V) and,
when applicable (DPD x V) is < 5. The envelope volume is the volume under pressure excluding the
space occupied by internal parts. The pressure value of DP or DPD is expressed in MPa, the volume V in
litres.

The statistical approach shall consider a production batch of at least 10 pieces from the same melt.

The starting test sample of a batch of metallic pressure-containing parts shall be at least 10 % of the
whole batch. In case a piece of this test sample does not conform with the acceptance criteria, a further
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test sample of twice the starting sample shall be tested. If another metallic pressure-containing part
fails, the test shall be extended to all pressure-containing parts of the batch.

After exposure, the control shall be tested according to 7.3.5.

7.3.4.2 Alternative verification method and test for shell and inner metallic partition walls
strength

Hydrostatic strength test as detailed in 7.3.4.1 be replaced by other tests (e.g. pneumatic test) whose
reliability shall be demonstrated. For tests other than the hydrostatic strength test, additional safety

measures, when appropriate such as non-destructive tests or other methods of pqnivn]pnf vali ity,
shall be applied before those tests are carried out.

After expopure, the control shall be tested according to 7.3.5.
7.3.5 External tightness

7.3.5.1 Verification method and test for external tightness of metallic shell atzambient
temperatyre

The assenjbled control and its fixtures are pneumatically tested to assess compliance with [the
requirements of 7.2.5. and 7.2.5.2.

The test iscarried out at ambient temperature with air or gas at thedest pressure specified in Tablg 14.
The test o1] a strength-tested control shall be carried out after a stabilization time of:

— 15 min] in the type test;
— 1 min |n the routine tests and in the batch surveillance.

To double-fheck the compliance with bubble tight requirements, the test can be carried out by covefing
the contro| with a foaming liquid, by immersing the control in a tank of water or by other equivalent
methods.

The test pressures in Table 14 do not apply to any chambers bounded on atleast one side by a diaphragm,
even if they are subjected to gas pressure under normal operating conditions.

The test if carried out in such a way 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 installafion
conditions|at least during'the type test.

Recognize
For such

alternatiye detection methods may be used for checking leakage (e.g. electronic devjce).
thodsithe equivalence to the above requirements shall be demonstrated.

7.3.5.2 erification method and test for external tightness of shell at the limit temperatures
The control shall be installed in a suitable thermostatically controlled enclosure.

The test shall be conducted at the lowest temperature and subsequently tested at the highest
temperature.

Before starting the procedure, the test medium shall be brought to the relevant temperature.

After above checks, the external tightness test in accordance with 7.3.5.1 is repeated at the lowest and
highest limit temperatures.
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Table 14 — Pressure values in the external tightness test

Test pressures

Chambers subjected, or that can be subjected

to gas pressures

Chambers safeguarded in ac-

>py <pq? cordance with 6.3.3 with specific
design pressure DPD
11DP 1,2 pgmax but atleast 0,5 DP which- 11 DPD

ever is the greater

Only if DP < 2 MPa (20 bar). For DP > 2 MPa (20 bar), the test pressure shall be 1,1 DP.

Wh

7.3
one

Suc

The

7.3

Thd
acc

Add
con

7.3

Any

be theasured on dryregulators before pressure testing.

The
DC

7.3

Pre pamax 1S the maximum outlet pressure of control

side by a diaphragm

h chambers shall be pneumatically tested at a test pressure (in bar) €qual to at least:
20 kPa (0,2 bar), if Ap,,,, < 15 kPa (0,15 bar);

1,33 Apax if 15 kPa (0,15 bar) < Ap,,,., < 500 kPa (5 bar);

1,1 Ap,,. but atleast 665 kPa (6,65 bar), if Ap,,, = 500 kPa (5 bar).

test method and acceptance criteria are those detailed in clause 7.3.5.1.

6 Internal tightness

internal sealing test is carried out to assess compliance with the requirements, test m
eptance criteria detailed in the specific'’control standards.

itional detection methods for routine and product surveillance tests can be detailed in {
Lrol standards, with the purposeto combine other functional tests in just one test proceq

7 Antistatic characteristics

external actuated part shall be electrically connected/bonded to the body and the resis

electrical resistance between the external actuated part and the body shall be measu
bower sourcenot exceeding 12 V.

8 _Methods for calculating and measuring the sound pressure level

5.3 Verification method and test for external tightness of chambers bounded on alt least

bthods and

he specific
lure.

tance shall

‘ed using a

7.3.
The

0.1 General

following two methods can be used to determine the sound pressure level.

— Measured sound pressure level: the declared L,, shall be measured in accordance with 7.3.8.2 or

©IS

7.3.8.3.

Calculated sound pressure level: with reference to the wide variety of different operating

conditions

and data, it can be appropriate to determine the noise level by calculation. Calculation methods as
detailed in IEC 60534-8-3 may be used. Alternative methods can be used by tailored formulae for a
specific series of regulators, and the declared L, shall be calculated using a method established by

the manufacturer.

02022 - All rights reserved
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Dimensions in metres

Key
A standaid measurement points
Figure 3 — Points of measurement for sound pressure level
7.3.8.2 Microphone like sound pressure level measuring system
The measufrement shall be related to the points of measurement indicated in Figure 3 at the same hefjght
as the regylator.
The fully agsembled regulator with all its auxiliary devices shall be installed:
— betweé¢n 0,8 m and 1,2 m above floor level;
— in accqrdance with the requirements spécified in 7.2.1 with regard to the velocities of the fluid in
the tedt rig.
The floor shall be one of normal concrete or similar construction. Care shall be taken to ensure thatfany
possible effects of sound emissiens‘other than the noise generated by the regulator are excluded |(for
example ngise generated by theflow rate regulating valve or the external environment). The poin{s of
measuremgent of sound emission shall be in accordance with Figure 3.
The sound jpressure levelieasurement can be carried out on a test rig built in accordance with Figufe 2
if the above requiremgnts are met.
The test report shall include at least the following data:
— test prpcedure;
— sound measurement tool;

thickness and nominal diameter of inlet and outlet pipes;
indication of the point at which the measured sound level is the highest;

the units of measurement used to express the results.

7.3.8.3 Accelerometer like vibration measuring system

The fully assembled regulator with all its auxiliary devices shall be installed:

38

between 0,8 m and 1,2 m above floor level;
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— in accordance with the requirements specified in 7.2.1 with regard to the velocities of the fluid in
the test rig.

When making measurements care should be taken that the frequency response of the measuring
equipment is compatible with the intended application.

Assuming that all equipment is operating properly, the important variable in making a measurement
is the attachment of the accelerometer to the pipe wall. Rigid attachment to the pipe wall is critical to
accurate field results.

Ideally, the accelerometer should be rigidly attached to a small metal pad that is welded to the pipe.
such as an
b pipe wall
using an adhesive. As long as a stiff, thin- layered adhesive is used, this method can be effect;lre over the
spefified range of the probe. Different adhesives are necessary depending on thertemperafture of the
appllication.

Magnetic attachments should be of special design to give a firm bond to a cylindrical surface} Even with
a gqod magnetic attachment, the high frequency response is limited. If a magnetic base is us¢d, then the
surface should be clean of paint and dirt to ensure maximum contact.

Harld-held accelerometers generally are limited to very low frequentcy measurements.

Thif method cannot be used if the accelerometer is located on(ayflange, elbow, valve body, o1l other pipe
fitting. Measurements should be taken a minimum of two diameters from the end of a straight run of

pip¢.
The test report shall include at least the following data:
— |test procedure;

— |sound measurement tool;

— |indication of the point where the ac¢elerometer has been attached;

— |the units of measurement used te’express the results.

7.3]9 Method for testing of resistance of external surfaces to corrosion
Control, after the tests in accordance with Table 11, shall be:

a) |installed with;

— body ends; and

— all-connections to be connected to lines in normal operating conditions;

b) |[closed, in a spray cabinet and exposed to a neutral salt spray in accordance with ISO p227 for at

le=st:

— 168 h (for indoor installations);
— 240 h (for open-air installations).
During the period of exposure, the operating conditions of ISO 9227 shall be met.

After exposure as above, without any further intervention, the requirements related to external
tightness and those related the performances of control shall be re-verified at ambient temperature
only.
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8 Documentation

8.1 General

Documentation that can be provided on paper, or online, or on digital or analogue media and it has the

purpose to

The procedures of documentation are covered by relevant internal standard operating procedure.

provide official information or evidence or to serve as a record.

In general, they can involve document drafting, formatting, submitting, reviewing, approving,

distributi

g repaosting and tracking etc
o7 I~ [=] o7

Document
Clear, shor

Relevant rg

8.2 Docd

ition should be easy to read and understand.
[, familiar words should be used to a maximum of 15 words per sentence.

bquirements for documentation are detailed for each test class (see 8.2, 8.3 and 8.4).

imentation related to type test

8.2.1 Ddcumentation required prior to type test

The follow
— photog
— schem
— techni
— assem
— overal
— namep

— streng|

ng documentation shall be available at the time of carryingout the type test:
raphs and/or leaflets;
e and related functional description;
Cal data for the series of regulators and a list of\performance data to be confirmed;
bly drawing of the regulator;

dimensional drawing;

late drawing;

th calculation or test reporfifor all pressure-containing parts;

— parts|

— manufpcturing drawings.ofall pressure-containing parts and critical internal components;

— opera

822 T

On completiofnnof the type test, a report according to ISO/IEC 17025 shall be provided detailing
results of hé-tests carried out. If alternative methods are used, they shall be described in detail i

appropriat

st with material description for all components;

ing instructiens/(installation, operation and maintenance manual).

e test report

e section of the test report.

8.3 Documentation related to batch surveillance

8.3.1 Documentation to be available for batch surveillance

For each series of control, the manufacturer shall have the following documentation available:

— type testreport;

— records of inspections satisfactorily passed during the manufacturing process.
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8.3.2 Batch surveillance report

The batch surveillance report shall detail the results of all tests and verifications listed in 7.1.4.
8.4 Documentation related to the routine tests

8.4.1 Documentation provided at the request of the customer

Following documents can be provided on request: inspection certificate, NDT certificate and/or
material certificate in accordance with ISO 10474 for pressure-containing parts and for bolts, screws
and[studs; ifappticabie.

Thif documentation can be provided to the customer upon agreement.

8.42 Documentation provided with the control

Installation, operation and maintenance manual (operating instructions) shall be included with each
confrol or shipment of controls, and it shall be written in the language of the country of degtination or
in the languages accepted by the user. It shall contain:

— |information on safe use of the connections;

— |safety requirements concerning commissioning and de-cammissioning procedures;
— |safety requirements on filling/discharge of gas from the control;

— |a statement of whether maintenance is possible and the relevant instructions;

— |data on the nameplate except serial number, year of manufacturing and specific set range;

— |appropriate instructions on hazards arising from misuse and particular features of the dgsign when
appropriate;

— |provisions, if any, for transport,and-handling;

— |appropriate instructions onthow to trace the right spare parts;

— |appropriate instructions en storage requirements for spare parts;

— |a statement on installation according to the provisions of regional requirements;

— |specific provisions for visual indication of whether the control member of the stand-by monitor is in
the closed effully open position under normal operating conditions if the monitor is ndt equipped
with an appropriate device;

— |specitic provisions as specified in 6.3 for the protection of pressure-containing parts in flifferential
strength controls and for the specific markings IS and, where applicable, DS;

— a statement that the control does not require any protection against exceeding Its design pressure
when the upstream pressure the maximum downstream pressure is less than or equal to 1,1 x DP.

9 Marking

9.1 General
The data shall be indicated using the symbols of this document.
The flow direction shall be marked clearly and permanently on the body by an arrow.

If a nameplate is used, it shall be permanently legible and attached at a clearly visible place.
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The technical details listed below shall be repeated in the routine inspection certificate (see specific

control sta

ndard).

9.2 Basicrequirements

Each control put on the market shall carry markings containing at least the following data:

— manufacturer’s name and/or logo and/or registered trade-mark;

— manufacturer’s address (town and country);

— streng]
— serial 1
— endco
— yearo
— nomin
— flange
design

—  maxin]
chamb

— operat
— leakag]
— where
— additig
The marki
Other addi

9.3 Mar

Each conng

th type;

humber;

hnection type (flanged, threaded, etc.);
manufacture;

hl size, DN;

ratings;

pressure DP;

um component operating pressure, p,,... and the specificdesign pressure DPD of safeguar
ers (for differential strength controls only);

ing temperature range (class 1, class 2);

e class in accordance with IEC 60534-4:2006; Table 3, if applicable;
necessary, warning drawing attention toydangerous misuses;

nal marking in accordance with order specification.

g, where applicable, shall be accompanied by specific set range.

Fional markings requirements shall be listed in the specific control standards.

kings for the various connections

ction shall be,marked in terms of:

The safety

ipn, e.g. bredather line, sensing line, exhaust line, venting line;

ded

rated safety devices

devices shall be marked according to the specific control standard.

10 Packaging and transportation of finished product

10.1 General

The manufacturer should endeavour to acquire materials and components for packaging from suppliers
who have a declared environmental policy as per ISO 14021, ISO 14024 or ISO 14025.

42
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Any packaging and protection used during storage/transport of the finished product should be selected
to have the minimum environmental impact, i.e. use of recyclable or bio-degradable materials, minimum

use

of energy.

To minimize the environmental impact efficient transport of finished product should be adopted.

Finished product features shall not be impacted by packaging, handling and transport operations.

10.2 Requirements

Before packaging, the control shall be subjected to the following:

Pac
imp

10.

Con
ats

removal of any internal debris and complete drying of the controls;
protection of all flanges and nozzles against impact and oxidation;

protection of inner surface against oxidation from the atmosphere and against any intr
foreign matter.

kaging and transportation of finished product shall be suitable to avoid damages from
act from environment conditions capable of modifying the originalfeatures.

3 Test

formity of packaging shall be verified by visual inspectiofi and internal quality procedur
fable production phase.

bduction of

thocks and

bs effective
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A.1 Ste
walls

The steel materials listed in Table A.1 with the restrictions listed in the last 5 columns, are suitable

the design

this docunj

A.2 Met

metallic

The metall
for the des

this docun

A3

The mater
design of auxiliary devices and threaded sealing*pligs. The materials listed in Table A.3 with reley
5 are suitable for the design of integral process and sensing lines, connectors and fastefers

restriction
of controls

Tables A.1

44

Mat
and faste

Annex A
(informative)

List of materials

Lmaterials for
HSHOF

1
A= 2 TICOrIIEEEY OO I T T I T I T C T IITC COI LY

T IITOrece T T

nressure-containinag narts and inner metallic nartition
pres E=Co £Ppaf e PpHHHOR

of pressure-containing parts and inner metallic partition walls of controls complying v
ent.

partition walls

lic materials listed in Table A.2 with the restrictions listed in’the'last 5 columns, are suit
gn of pressure bearing parts and inner metallic partitionwalls of regulators complying
ent.

erials for auxiliary devices, integral process and sensing lines, connect
ners

ials listed in Tables A.1, A.2 and/or A.3-with relevant restrictions, are suitable for

complying with this document.

fo A.3 differentiate the variotis parts of the controls.

allic materials other than steel for pressure-containing parts and inner

for
vith

hble
vith

DI'S

the
rant
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