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Welding General Secuona t Committee . MTD 11

NATIONAL FOREWORD

This Indian Standard (Second ReVISiOn) which IS identical with ISO 2503 : 1998 'Gas weldmg equipment 
Pressure regulators for gas cylinders used in weld ing , cutting and allied processes up to 300 bar' Issued by
the International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on
the recommendat ion of the Welding General Sectional Committee and approval of the Metallurgical Engineering

Divis ion Counctl.

This standard was onqrnalty publ ished in 1973 and subsequently revised in 1981 . Th is revision of the
standa rd has been taken up to align it with ISO 2503 :1998 by adoption, under dual numbering system.

This standard covers all the important aspects of pressure regulators for gas cylinders including the safety
aspects. Certain aspects of phys ical characteristics that is pressure, flow rate and equipment classes for
different types of industrial gases used are specified very clearly.

The text of ISO Standard has been approved as suitable for publicat ion as an Indian Standard without
deviat ions . Certain conventions are , however. not identical to those used in Indian Standards . Attention is
particularly drawn to the following:

a) Wherever the words 'International Standard' appear referring to this standard , they should be read as
'Indian Standard' .

b) Comma (,) has been used as a dec imal marker, wh ile in Ind ian Standards, the current practice is to
use a point (.) as the dec imal marker.

SIS Certmcation Marking clause is given In National Annex A,

In this adopted standard, reference appears to certain International Standards for wh ich Indian Standards
also exist. The correspondmg Indian Standards wh ich are to be substituted in their places are listed below
along With their degree of equ ivalence for the editions ind icated:

tntemeuooet Standard

ISO 554 • , 976 Standard atmospheres
for cond it ioning and /or testrng 
Spec.trcanons

ISO 3253 1998 Gas we lding
eqUIpment - Hose connections for
equipme nt for we lding cu ttin g and
allied processe s

ISO 5171 1995 Pressure gauges
used In welding ,Cullin g and a ll ied
processes

Corresponding Indian Standard

IS 196 : 1966 Atmospheric conditions
for testing (revised)

IS 6016 : 2008 Gas welding equipment
- Hose connections for equ ipment for
we lding, cutt ing and allied processes
(second reVISIon)

IS 3624 : 1987 Specification for
pressure and vacuum gauges (second
reVision)

Degree of Equivalence

Technically Equ ivalent

Identical

Technically Equivalent

The technical committee responsible for the preparat ion of this standard has rev iewed the provis ions of the
follOWing International Standards and has decided that they are acceptable for use in conjunction with th is
standard .

(Continued on third cover)
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Indian Standard

GAS WELDING EQUIPMENT - PRESSURE
REGULATORS FOR GAS CYLINDERS USED IN

WELDING, CUTIING AND ALLIED PROCESSES
UPTO 300 BAR

( Second Revision)

1 Scope

This International Standard specuies requ irements for smqle or two -stage pressure regulators lor connection s 10 gas
cy linders norma lly used for compressed gases up to 300 bar " (30 MPa). for dissolved acetylene. for liQuelled petroleum
gases (LPG). methyl acetylene-propadiene-mlxtures (MPS) and carbon droxide (CO) used In weld ing . cunmg and all ied
processes .

2 Normative references

The tonowinq standards contain orovisions wh ich . through relerence In trus text , constitute provrsions of trus Intern ational
Stan dard At the time of publica tion. the edi tion s indic ated were valid All Standards are suorect to revision. and parties to
agreements ba sed on this lnternanonal Standa rd are encouraged to mvesnqate the POSSibIlity 01 app ly ing the most recent
editions of the standards Indicated bel ow Members 01 IEC and ISO mamtam registers of cur ren tly va lid lnte rnanonal
Standards .

ISO 554 1976. Standard atmospheres for condltiomng and/or testing - Speof,catlOns

ISO 3253 1998. Gas weldmg equiomeo t - Hose connections for equ ipment for weldmg. cutttng and related processes

ISO 5171.1995. Pressure gauges used tn weldmg. cutttng and aflied processes

ISOlTR 7470 1988. Valve outlets for gas cynnders - Lrst of provisions which are either stsrosraisea or muse

ISO 9090 1989 . Gas tightness of equiomen: for gas weldmg and allied proce sses

ISO 95391988. Mate rials for eouoment used m gas weldmg . cutttng and etuea processes

3 Definition

For the purposes of thrs Internahona l Standard . the followmg defi nitIOn applies

3.1 pressure regulator : Del/Ice lor regulatmg a generally variable Inle t pressure to an as constant as POSSIble outlet
pressure .

1i 300 bar relates 10 ma. ,murn cylinder charg,ng pressu re at 15 "C

1
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4 Terminology
. en in the key to figure 1 given in table 1. The diagram of the pressure

The terms relating to pressure regulators are glv

regulator is an example only.

7

6

26 25 24 23

lor-----19

20

21

22

NOTES

1 Parts t 2. 13 and 14 are components of the relief valve

2 Part 27 ISan ouUetvalve and Its installation is optional . see 6.2.4 .

3 Parts 4a and 4b of the draWIng are examples and are not specified . Other types of inlet connection pieces are also in use .

figure 1 - Diegrwn of • pressure regulator and designation of its components

2

 



Table 1 - list of terms
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r-' , --_._----_ .._-_.-..-.._ ,". ._... . -- -- " ..... _.- T '- - -- ._.- .-_.. .... .. ._-- . .. '- . ~ - .... . ......, . .... -..- ~- .-. ---_. .~-... ... ._...-
No. English I French j _~n

---.- - '-" - - -·--·--1 - ··-- -------- .. --- . - . . -- .._-- - -. -- -.- ., ._. --- -- _ .... -,._-------.-._-- _.•--- --_.-- ---
1 pressure aJlust,n9 screw i V IS ,1t;> reg l.!']t' EH)st...IIsch l ,i u ! )f;'

--_ .__._..•- -_._...._._._ •.._- _._.._.... . ..•-. _. " .+-_..__•._ - - -._._--- -•.-- - - ....-_ . . . ...• . .. .. ..-. _..----_.. _...•....._._----- --.-....•_..-._-' --~- ----_.- ---_..,
plateau dt' r" ..rntHan., Federteller2 i spnng plate I

~--r---'-'---" ' -..,..---..-.-.-...····-·····G·..··.....----... ......-.-- -.-. .-- . -- _.._,...._.. .. - _.__..-- . -,,----- -._....,--- -_.__._-_..•~_ ..-._-_..~.._.
3 body ! co rps Korpe r

I - - --- - - - - - .. • - _. ...... __.-- -.- ---_..•_ ._-•... ". -- .~--_.- _. ... -_._ .." --~._- --~ . - -_.._.__....__.".- -•.. .'- --- '-,.. ..•.._- ~..•_--._. ,._,.

4a Inlet stem raccord d"ent l ,·,' EIngangsstullen
. ..- --

4b Inlet nut ecrou ttott.int Scnraubvertnnounq
raccoro dentree

_.--._ - - - -- - --_._---+--- - --- --- ........ --_._.._---- ,- ,--- _..' .._..._._~ ....-- - -._--_._._-_.._._---_._-
5 ,nlet !liter

I
" " re c 'entree E'f:tril1sl,!te!

--- --- _ ._-- . .----- . ..-._ - - ----,
6 seating wa sher JOint de rnanornetre Manometer anschluf3 ·

I DlchtungSli ng I
i

7 high· pressure gauge Imanometre haute pression Hocndruckrnan ometer

I (amant)

8 pre ssure regulator valve cap bou cnon de ctapet Reg elvent, 'kappe

9 pressure regulator valve spnnq ressort de ctape t Regelvent" teder
--- - _._-.'- - - - -_._._-- --_.._._ - ._. _-'~_._--_.._-- ,,---_.

10 spnng centre appui moo se de cent rage du Regelventll -Federtetler
ress ort de cia pet

-- - - --._---- -----
11 pressure regula tor valv e clapet Regelvent"

.__.------ --- - - -
12 relie f valve cap VIS de reglage de 1.1 soupape EII1steilschr.lu be de s

de secunte Abblasevenll is-_ .._..- ._- -_.__..- -------- - - _...-.-_ ...._---...._--- ...._~-_ . __._.•._---_.__...__._._-_.._.~._.._.._._-------
13 relief valve sprong ressort de soupape de secun te Feuer lur Abblaseven!ll

--- -_.._ - ---------
14 relie f va lve seat clapet de soupape de secunte Aoorasevenursuz

15 low-pressure gauge rnanornet re basse pression Nlederdruckmanome ter
(aval )

_._ - - -.._- - - - -
16 pressure regula tor valve seat sll~ge RegelventrlSltl

17 pressure regu lator valve pm pousso« Reqelventl ls !lf1
- --- - - - --- -- -----.--_ ._- - -

18 diaphragm plate plateau d'apPUi du POUSSOIf Me mbranteller
I.__.__.-+-.._- ---- - --_.._ - -- _...._._ _.- ._ - --------._ - - _._- --

19 diaphraqm I memb rane Membran
-- - - .----_._- ------ - ----- --

20 outle t connection piece racco rd de SOr1,e Abga ngsstutzen
(mamelon fllete)

21 un ion nut ecrou de doudte Uberw urtrn utter

22 hose tail douule porte-tuvau Scntaucn tuue

23 diaphrag m sea l joint de membrane Membrangleilnng

24 pressure regu lator spnng ressort de det ente SteHfeder

25 pressure regulator cover couvsrcte Federdecket

26 pressure regulato r spnng plate apPUI moose de centrage du Ste llfeder1eller
ressort de detente

27 outlet valve rob-ne t de sortie Abspe rl"\lentll
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5 Units

5.1 Pressure

The pressures measured are gauge pressures" and are expressed in ba r.

5.2 Flow

. h (m'lh) at normal conditions" taking into account the relevant conversionFlow rates are measured In cubic metres per our
coemcrent for the gas used (see table 2) .

Table 2 - Conversion coefficient, U

Conversion coefficient

Test gas air oxygen nitrogen argon hydro- helium acety- LPG, CO,
gen lene e .g.

propane

air , 0 ,950 1,02 0,851 3,81 2.695 1,05 0.800 0 .808

mtroqen 0.983 0.930 , 0,837 3,75 2.65 1,03 0.784 0.792

Conversion coefficient, U, is based on the formula:

u = rr;fr-;

Yo 1$ the speCIfic weight of test gas;

y, 1$ the specific weight of gas used .

5.3 Tem.-ature

Temperatures are measured In degrees Celsius.

6 Manufacturing requirements

6.1 ..~

Materials fof pressure regulators shaJI confonn to the requirements of ISO 9539.

6.2 Design, IMChtning and assembty

1.2.1 Oxygen regulators

Regulators for oxygen shall be designed, machined and manufactured such that internal ignition does not occur (see 11.5.3).
AI components and accessories shall be ltloroughly cleaned and degreased before assembly.

2) Pressure 811CeedIng atmosphenc pressure.
3} Normal ConditIOns are gtYen 10 ISO 554 .

..
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6.2.2 Acetylene regulators

Regulators for acetylene shall be desiqned and manufactured so that the outlet pressure shan not exceed 1.5 bar

6.2.3 Filter

A dust !tIter , havlOg an eHectlve cross -section compatible With the discharge. shall be mounted Wlthtn the pressure regulator
upstream of the pressure regulator va lve The filler shall not be removable WIthout the use of a tool The fitter shall retain
particles greater than or equal to 0 .1 mm

6.2.4 Outlet valve

Pres sure regu lator s can be !ttted With an outlet valve When fitted . the sp indle sha ll be captive .

6.2.5 Pressure adjusting device

This de vice shall be designed 10 such a way that It IS not possible for the pressure regulator valve to be held ,n the open
POSition , for example as a co nseque nc e of the spnng being compressed fully (to its solid length }

If the o.mens.ons of the pre ssu re adjust ing sc rew are suc h as to pre vent the spnnq becoming fu lly compres sed the n the
pressure ad jus ting screw shall be not removable

U Sing the adju snnq de vice . II shall no t be prJss,ble to set a pre ssu re at which the rehef valve vents

6.2.6 Relief valve

6.2.6.1 General

The ',"lI1g of a rehef valve IS obligatory lnr all cornpfl !:,sed gases and carbon diOXide an d option al for l.PG MP S and
ace ty lene

Th e minimum dl ~char (/e 0 .. 01 the relief val ve . ,f fitted . sha ll be equal to or greater than the standard rj,:i r;har9" 0 (see
tables 3 and 4 ) lor a pressure P.. det med by the e xpressio n PP. " 2p,. except in the case 01 acetylene requlal o rs . wh ere P"
shall be equal to 3 bar for all classes

W ,lh dec reasmq pressure the rehe l valve stl all close il l a pressure q' ealer tha n p The r(-hel valve sllall Ii,! no/\ ,l<l iU" lablf! f ly

the user

6.2.6 .2 Relief valve for compressed gases and carbon dioxide

The relief val ve shall rernam gas Ilgh! to a pressure abo ve Ihe maximum outlet pressu re achie\l(~d wh en Ihf! flow I'; stltJt o ff
for tne initial pressure P, The rehef va lve sll ;11I b' ! !1l1eli .,1 such ; t Wil Y Itl ;' ! th e qas C1lSct l iu 9 W' ,.dlely

6.2.6.3 Relief valve for acetylene

The rehel val ve. II ntted , shall remain gas lIgh! II) a pressure ab ove 1.5 bar It shall be fmed m ~;uch a way th at the gas 's not
d ischarged towa rds to the oper ator

6.2.6.4 Relief valve for LPG and MPS

The relief va lve. II f' lted . shall conlorm to 6 2 6 2

5
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6.2 .7 Pressure gauges

When fitted externally, pce5Sure gauges shall conform to ISO 5171. If pressure gauges are integral with the regulator, the
relevant operanooat and satety requirements stipulated in ISO 5171 shall apply .

6.2.8 Ga. lightness

Pressure regulators shall be gas light to the atmosphere and shall conform to the requirements of ISO 9090.

Pressure regulato rs shall be Internally gas t19ht. i.e. between the high pressure and low pressure parts for all normal
pressures lor relevant gases The maximal lntemalleakage shall not exceed 0,2 mbar IImin (12 cmJ/h).

6.2.9 Mechanical resistance

6.2.9.1 Fitness for service

Pressure regulators shall be designed and constructed in such a way that the application of pressures given in table 6 in the
high pressure and low pressure chambers does not lead to permanent deformation.

6.2.9.2 Safety

Pressure regulators shall be designed and constructed so that if the low pressure chamber of the regulator. or intermediate
Chamber 10 the case of two·stage regulators , is in direct communication with a full cylinder of gas , for instance if the regulator
varve IS held In the open posmon and the outlet connecnon is closed (by an attached stop valve or a blind plug) the high·
pressure gas shall etther be salely retained or vented (see 11.5.1 2)

7 Types of connections

7.1 Inlet connections

Pressure regulatOfs shall be made In such a way that the mlet connect ion is compatible With the cylinder valve outlet
oe siqned lor the gas contained (see IsorrR 7470) The mlet pressure p, specif ied by the manufacturer. shall be not less
than the maximum char91ng pressure (at 15 "C) permitted lor the cylinder connection

7.2 Outlet connections

Threilded outlet connections shall conlorm to ISO 3253 and comply with the lollowlng conditions:

- the oultet connection ooeotanon should preferably polOl downwards and away from the cylinder ;

- curved hose tails shall not be used

8 Physical characteristics

The symbols used are gwen in table 3.

6
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Table 3 - Symbols used

---...--·------ ---l

--=JI-- .....--- _..._.._-----,
I
~

!
- --- - --1,
ent according to

1,14 5

~--"----" ---"-_._-.
_._____ ..,_0._ ._.___.'.._". ._...~.". .. .- ' . ........

Symbol I Explanation

o. Irated (maximum ) mlet pressure

p. !rated (maximum) outlet pressure

o. Iacetylen e outle t pressure used lo~ ca I C Ulalt~;R\;~:~ - -~ l - ; -~ ;_ ._ -- -- -- - ----

------
P acetylene ou tlet pressure used lor carcutanon of ,(see 11 4 5 1

----_.._._._._-----~--_.

P, up stream pressure lor type tes tinq P: = 2P. + 1 bar (0 1 MP a)

P, stabilized outlet pressure (stabilization after flow ceases )

I
the highest or lowest outlet pressure dUring a test of oeterrnmancn 01,rreg ulanty coemoP, ,

0. standard discharge i----- - - - -- _..-- - ----_... v .___ • _ _ ,, _··_· · _ _ . · . · . · _ ..

0 ,., ma ximum discharge !
_ ._____ _____ _ ._ ~ _ _ _ _ • __ • • •0 ' . _ _ · _ ·· · _-- -_.... . _ . _ •. ":

0 •• discharge of the relief va lve i
-- ---_._~---------- -_._-_._- _ ._-- ----._. _~ ... .'. -" ~ -"!

R coetncient of pre ssu re Increase upon clo sur e i
.--- -- _.---._-- - - -- ---- ,- _.-_.. . - ---.- ._ - ~-_.- ._. ._- ......._--i, megu lanty coetticrent !

I

8.1 Pressures

8.1.1 Rated (maxi mu m) in let pressure, p .

Rated (ma ximum) Inlet pressure lor which the pre ssure reg ulator 1$ de$l~ned

8,1,2 Rated (maximum) outlet pressure. p,

Rated (ma xim um) downstream pressure tor the standard disch arge spe cined In the table ot equipment classe s (see table 4).

NOTE - Ttus ma ximum pressure IS def ined for tesnnq. and IS above the nor ma l ope rannq pressure of the pressure
regulator

In the case of acetylene regulalors class 2 . the standard discharge will be mea sured at p.,.

8,1 .3 Stabilized outlet pressure. p•• for acetylene regUlators class 2

For acetylene regu lators class 2 the stabihzed outle t pre ssure P, shall no t exceed 1.5 bar for all ,n!e t pressures

8.2 Flow rates

8.2.1 Maximum discharge. 0 ..",.

The maximum disch arge of the ga s co nc erned . expressed In (m ·:h ). which the pre ssur e reg ulatOf can provide for an
upstream pressure P. is de fined by the expression

P. =2P: + 1 ba r.

Trns discharge 0 ...... sha ll be not less than 0. (see 11 4 1l

7
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1.2.2 StMd8rd discharge. 0 ,

The standard discharge ISgIVen in table 4.

8.3 Equipment c.....

Perlonnance is measured at a standard discharge 0 , related to P" shown in table 4.

A pressure regulalor IS conSIdered 10belong 10 one of Ihe classes spec ified in table 4 if its maximum discharge. 0 --._is not

less than the standa(d discharge 0 ,of the class concemed

The values of P
1

and 0 , QlVen in table 4 are preferred values. but other values are allowed.

Table 4 - Equipment classes

Ga. Class Rated (max.) Rated (max.) Standard

inlet pressure outlet pressure discharge

p, P, 0 ,

bar (10 ' MPaj bar (10' MPa) m'/h

oxygen and other 0 2 1.5
compressed gases 1 010 300

'
) 4 5

up 10 300 bar 2 6 15
(30 MPa ) 3 10 30

4 12.5 40
5 20 50

dIssolved acety lene 1 25 0.8 1
2 < 1.5 52)

MPS 0 25 3) 1.5 1
I 4 5

._-
LPG 0 25 4) 1.5 1 5)

1 4 55)
- - _ ._ --- -- - - .._ -.--
CO, 0 200 1;) 2 2 5)

1 4 2 5)...--- _.__._- ---- -- _._ - -
1) P' e'>su'" 'f!folltnq 10 maXlm" m cyhnOe' charqtng pressure at 15 ~C

"11 Gerw.ral ' ecommendatlOns 'low rates g'eate' than 1 m 'lh should be avoided

J) v" po "" p rp'<;'SlIrr. IOf UP S oil &5·C This value may change depending on components 01the gas mixture .

4 ) ViJf)OUf prpSSUH, "J( prflP'me at 70 · C

5) Dependinq 14l'.'" ·,,~rc conditIons. the use ()l .1 healer ma y be necessary to achieve standard discharge Wllh LPG and CO .
gases

6) P' essure lOt COl at IO'C ;)t the folltng ,a t~) 01 0 .66 7

8.4 Operating characteristics

1.4.1 Coeffic:;em of pressure increase upon closure, R

ThIs coetfioent IS defined by:

R =~4. _ =J!2_
P2

For acetylene regulalors class 2. P, :: P,R' (see lable 3).

8
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where P, is the stabtlized outlet pressure (stabihzation pressure) noted 1 min atter dlscharge ceases where the acetylene
regulators class 2 have been set to the Initial condinons 0" P,Nfor Inlet P.

For standard discharge 0 ,_the coefficient R of pressure Increase upon closure shall be less !han 0,3

8.4.2 Irregularity coefficient, I

This coefficient is defined by:

i = Ps - P2
P2

For acetylene regulators class 2. P, =P,,, (see table 3)

where P, is the highest or lowest value of the outlet pressure (see ligure 2) dUring a test In which the Inlet pressure vanes
from P, to P, for a flow equal to the standard discharge 0. In accordance WIthtable 4

The limits shall be: - 0.3 < 1< + 0.3.

P,
f-- - - - - - - - - - - -

in ret pressure

a) With rising characteristic

.,
:;.....,
Ii
~
"5
o

P, In lel pressu re

b) With tailing characteristic

Figure 2 - Typical dynamic expansion curves

8.4.3 Operating temperature range

The pressure regulators shall be capable of operannq normally tn the temperature range . 20 ·C to + 60 "C

9 Marking

The following information shall be clearly and permanently marked tn accordance WIth 116 on the pressure regu lator body or
cover or on a label permanently fixed to the pressure regulator

- the number of this International Standard;

- the name or trade mark of the manufacturer and/or distnbutor.

- pressure regulator class or P., 0 . ,n accordance WIth83.

9
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- rated Inlel pressure, P. , nommaled by !he manufacturer (only lor oxygen and other compressed gases);
.~,\'

- gas Intended for use (when !he full name 01the gas cannot be Imprinted the symbols shown in table 5 shall be used)

Table 5 - Code letters for gases to be used for marking 0' pressure regUlators

Type of gas Code letter

acetylene A

oxygen °
hydrogen H

compressed air 0

LPG P

MPS Y

natura l gas M

CO,. rutroqen, Inert gas N

10 Instructions for use

The manufacturer. supplie r or distribut or shall ~upply Instructions for use With eac h pressure regulator . covering at least:

a) the field of appltcatlon of the pressure regulator;

b) a descnplton 01the pressure regulator and the meaning of the marking.

c) the safe and correct installation of the pressure regulator ;

d ) the comrmssiorunq tests that are necessary to guaran tee safe and correct Installation pnor to service.

et me use and maintenance of the pressure regulalor (Intended for the operator), Includ ing hazards and safety
precaunons ,n the case of oxygen

11 Type test procedure

11.1 General

Check ing confo rmity 10thiS InternallOnal Standard of a regulator of a given type consi sts of

- rests:

- che<;lung of documents

Conformity to the requirements 01trus Internal!onal Standard can be conlir med by an Independen t body.

The oxygen IgnllJon test (see 11 5 31shall be carnec out aftel t",e funcl tonai test s (see 11.4) and before the nrness test (see
11 51. 1\

NO TE - These tests are appl'ea!; le 0 " ;', t ' ) ' eq, .i<1/0rs subrrurted ' Of conformity 10 this International Standard . I. e . type
tes ts. and are not Intended as trle proT amm e lor prOduction tesnnq of all regulators .

10
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11.2 Test samples and necessary documents

For the tests the follow ing samples and documents shall be avaIlable

- 3 samples of the pressure regu lator (five In the case of oxygen):

- 1 set of general arrangement draWIngs WIthmatenal hsts:

- 2 sets of deta iled drawings :

- if necessary a declaration from the manufacturer giVIng the material specifications and fitness tOf purpose

The tests shall be carried out With pressure regulators which are In accordance WIth the draWIngs

11.3 Test conditions

11.3.1 General characteristics of the test installation

All the pipel ines of the test ing installation together with the valve which controls the flow shall have a passage greater !han
that of the regulator to be tested.

11.3.2 Type of gas

Tests shall be car ried out with air or nitrogen free from oil and grease in accordance with ISO 554 .

Only the ignition test according to 11.53 shall be carried out with oxygen

In all cases. tests shall be carried out with a gas ot maxImum moisture content of 0.005 % COfTespondlng to a dew poln1

of - 48 "C .

11.3.3 Units of meesurement and rating 1est

Flow measurement data shall be expressed in accordance with the specifications contained in ISO 554 .

The tolerance of the measuring apparatus shall not exceed ~ 3 -4 of the measuring range

11.3.4 Pressure measurement

The test bench shall be constructed in such a way that upstream and downstream pressures can be regulated . The
equipment may be operated by remote control.

The gas supply for the rated (max imum) inlet pressure P, and for pressure p, shall have sufficient capdy for the duration of
the test.

Gauges of class 1 or better shaI1 be used for the pressure measurement. In suctl cases. the pressure gauges on the
regulators can be included in the testing.

11.4 Functional tests

11.4.1 Generat

An example of the test apparatus used fO/' the measurement of the maxirrun discharge. 0.-. is Ihown in figure 3. The
pressure reguiatOf may be supplied via a bufIer cytindef. The upstream pressure P, (see 8 .2.1) is held oonstanl by rnMnS of
an audiary regulator or any eqUvalent device.
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4

1

5

Key

1 Gas supply
2 Auxiliary regulator
3 Calibrated gauges
4 Valve lor regulatIOn
5 Flowmeter

6 Therm ometer lor measurement 01the gas temperatu re
7 Regula tor (sample)
8 AdlUS1ln9 screw
9 Buffer cylinder

Figure 3 - Example for the measurement of the maximum discharge. Om••

11.4.2 Maximum discMrge. 0.....

The m,llllmum dtscharge. 0_ . shall be measured as lollows

t 1.4.2.1 Maximum discharge. 0_ . excluding acetylene regulators class 2

The adlusbng screw 01 the regulator sample under test sha ll be fully screwed In . and the valve for regulation shall be fully
opened so that

- the downs1ream pressure gauge Indicates the rated (rna xtm urr» outlet p ressu re p .

- flowmeter mdtcates the max irnurn drscharqe. 0_ , taking into account the corrections In 11.3 3 and table 2 and the
temperature measured by the thermometer

11.4.2.2 Maximum disctulrge. 0_.. for acetylene regulators ctass 2

rt'le adlusbng screw 01 the regulator sample under test shall be lully screw ed In. and the valve lor regulation shall be fully
>Pened The flowmeter indicates the max imum discnarqe. Q_•. taking Into account the corrections In 11.3.3 and table 2 and
he temperature measured by the thermometer

NOTE - 0_ defined In 8.2 1 IS a conventional value . It may be lower than the real flow. which the regula tor may
perrmt under different coodinon s

11.4..3 S~ chdwrge. 0 ,

, staf'1dard discharge. 0 .. shall be obta ined USIng tne follOWIng settings

2 I..
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11.4.3.1 Standard discharge, 0" excluding acetylene ~tors cia•• 2

The adjusting screw of the regulator sample under test and the valve IOf regulation shall be set 10 ad'lteve o; 0 , al P, Inlet

11.4.3.2 Standard discharge, 0" for acetylene regulators cia.. 2

The adjusting screw of the regulator sample under lest shall be fully screwed In , and the valve lor regulation shall be opened

to ach ieve 0 , at P, and the corresponding ounet pressure measured . Ttus pressure shall be relerred 10 as P,H

11.4.4 Coefficient of pressure increase upon closure, R

With the regulator set to standard discharge cononons (see , 1.4 3) proceed as touows

- stop the flow by using the valve lor regulation;

- after' min record the stabilization pressure P. :

- determine the value of R (see 8.41).

11.4.5 Irregularity coefficient, ;

For the determination 01 the irregularrty coefficient, I , (see 8 4 2) a dynarruc expansion curve IS planed This curve Indicates
the downstream pressure as a lunction of the upstream pressure Duong Ihls test the upstream pressure vanes from the
rated (max imum) inlet pressure P, to pressure P"

An example 01 the test apparatus IS shown In figure 4

3

4

5

1
Key

1 Auxiliary gas cylinder
2 Calibrated gauges or recording equtpment
3 Valve for regulation
4 Flowmeter

5 Thermometer for measurement 01 the gas temperature
6 Regulator (sample)
7 AdJUsting screw
8 Pnmary gas cytinder

Figure 4 - Example for the measurement of the dynamic expension curves
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The pressure regulatof' IS equipped WIth two calibrated pressure gauges. preferably recording gauges". The regulator is
supplied by two gas cylinders . where at any given time only one cylinder is in operation. Both cylinders are filled with test gas
under the rated (maximum) Inle t pressure P., The pressure regulator discharge is controlled by a flowmeter.

11 .4.5.1 ~1Int Mttings excluding acetylene regulators class 2

The adjusting screw of the regulator sample under test and the valve for regulation shall be set to achieve P,. 0 , at P, inlet.

11.4.5.2 ~1Intsettings for acetylene regulators class 2

The adjusting screw of the regulator sample under test shall be fully screwed in and inlet pressure P. shall be adjusted by
means of the regulator valve to acrneve 0 •. the resulting outlet pressure shall be measured and referred to as p2, '

11.4.5.3 Tests

Without changing the preceding setting , the cylinder valve of the aUXiliary cylinder shall be closed and that of the primary
cylinder shall be opened. At this time, the values of the upstream and downstream pressures are recorded. The capacity of
the pnmary cylinder shall be suffICient for a test penod of at least 15 min .

However, If the pretest settings can be achieved In less than 30 s and the auxiliary cylinder has sufficient capacity, the test
can be carned out WIthout SWItchingto the pnmary cylinder .

11.4.5.4 Results

Dunng thiS test there shall be no evidence of oscillation or stick ing of the pressure regulator and there shall be a smooth
regulator dynamIC expansion curve. either nsmq to a maximum (see figure 2a) or falling (see figure 2b).

The pressure P, for the irregularity coemc.e.u I . IS the highest or lowest value of the out let pressure dur ing the test In wh ich
the Inlet pressure vanes from P. to P,

Determine the value 01 I (see 8 .42)

11.5 Mechanical tests

WARNING - Prec:autloM shalf be taken to protect test personnel.

11,5.1 ........ pressure tests

11.5,1.1 Atnesa test

For thiS test (see 6 2 9 .1) the reliel valve, diaphra gm and pressure gauges shall be replaced by blind plugs The low and high
pressure chambers shan be hydraulica lly pressurized lor 5 rrnn Atter the test , check that there IS no permanent detorrnanon
(lor example measured by comparison )

The test pressures are Qlven in table 6

Tabfe 6 - Test pressures

Gas High pressure chambers Low pressure chambers

oxygen and other compressed 1,5 " o. 60 bar (6 MPa )
gases, p, up to 20 bar .

classes O. t . 2. 3, 4 and 5

acetylene classes 1 and 2 300 bar (30 MPal' 30 bar (3 MPa)

LPG and MPS classes 0 and I

CO, classes 0 and , 60 bar (6 MPa )

4) Or any other recording devICewhICh produces the dynamic exoans.on curve directly
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11.5.1.2 Sefety test

For this test (see 6.2.9.2). the pressure regulator valve shall be held permanentty open or remoYed . The pressure o-uoes
shall be replaced by blind plugs and the outIel blanked ott.

A pneumatic pressure of p, shaI1 be applied 10 the regUator inlet. through a valve which is maRJdy opened QUIddy.

If no rupture occurs, the test is satisfactory.

If rupture occurs. no pieces shaD be ejected. Venting of gas through pressure relief devICes, if fitted, IS aJIowed

11.5.2 Leakage tests

Gas tightness to the atmosphere shall be tested in accordance with ISO 9090

Gas tightness of the regulator valve assembly:

a) The gas tightness of the regulator valve seat is tested at the maximum Inlet pressure p, lor 5 mlfl . The retJUlator valve
shall be closed (pressure adjusting screw completely unscrewed) and the outlet open An escape of gas of 0.2 mbar Vmln
(12 cm3/h) is allowed.

b) The gas tightness of the regulator valve IS also tested with the outlet closed and the pressure In the low pressure
chamber adjusted to the value P, with the pressure adjusting screw. The value 01 P, shall be constant dunng the test
period of 5 min

Both tests shall be repealed wllh the critica l test pressure P.

11.5.3 Ignition test (oxygen pressure regulators)

Three samples of the oxygen pressure regulator shall be exposed. through thelf Inlets. to pressure shocks trom Industnal
oxygen (minimum 99 .5 0" punty : hydrocarbons ~:: 0.001 00) . The test system (see figure 5) shall be provioed WIth eQuipment
for preheating the oxygen. an oxygen vessel and a qUick opening valve Figure 5 gIVes an example 01 test bench

p. T,

76

, 000_.._._-_.__.._._----,
1

5

1

Key

1 Oxygen supply

2 Inlet valve

3 Oxygen vessel WIth prehe ating device

(e .g. water bath. electric healing)

4 Qu id< open ing valvn

5 Outlet valve

6 ConnectlOO tube

7 Tesl sampl6 pressure regulator

P, Pressure transducer on the o)l(ygen vessel

p . Pressure transducer on the oullet valve

T. Thermoelemen!

A ~Surlng p01Pt

Figure 5 - - T"t bench for ignition test
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-......N.Oc to the test pressure shall be (20_~ ) ms, measured at point A
The time required to inc1eaS8 the pressure from aUIIV.,... ...

prior to the test (see figure 5).

. of 30 mm to 40 mm from the sealing face of the sample (p. , see figure 5).
The pressure shall also be measured at it distanCe__~ The connection tube between the quick opening valve and the

second e shock shall be recoreeo. .
At least every pressur . and 5 mm in intemal diameter. Before the test IS started, the samples shall
regulator under test shall be 1 000 mm In'='. all cases be 1,2 x p at a temperature of (60 ± 3) · C.
be at room temperature. The test pressure In , t

Each test series shall consist of 20 pressure shocks at intervals of 30 s (see figure 6).

:;;
.e
!!
:l··•D:

l.2 J( II,I---r----,

305

Figure 6 - Test interval

Each pressure shock is applied for 10 s. Alter each pressure shock. the pressure regulator is brought back to atmospheric
pressure. ThiS shall not be done by adjusting the regulator, but by operating an upstream outlet valve. Between each
pressure shock . atmospheric pressure shall be held for at least 3 s.

Dunng a test senes . the Inlet pressure (test pressure) shall not decrease by more than 3 % .

The tests shall be earned out under the following conditions:

a ) WIth the r89ulator valve In the fully opened posit ion and outlet closed;

b) WIth the reyulator valve In the fully closed position.

The regulator shall not bum out dunng the test. Alter the tests have been completed . the three te st samples shall be
dism antled and all Internal parts and surfaces Inspected . Internal damage and eviden ce of burning are not acceptab le.

11.5.4 Refief valve

For the test. the regulator valve shall be fully opened or removed . The outlet of the regula tor sha ll be blan ked off . An
mcreasm q press ure 's applied through the Inlet up to pressure given in 6.2.6. At this pressure. the relief va lve sha ll be
leak ·tlght The pressure shall then be increased to the open ing pressure of the relief valve which shall then be noted. The
pressure shall be increased to the pressure p"" ::: 2p,. At this pressure. the discharge Q RV of the rel ief valve shall be
measured (see 626).

11.6 Test for durability of markings

Ma~lngs shall be rubbed by hand. WIthout undue pressure, first for 15 s with a cloth soaked with distilled water. then for 15 s
With a ctom soaked WIth petroleum spinto Labels . if used as rnarkinqs , shall be adhesive over the whole attachment surface.

After the test . the marking shall remain legible.
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NATIONAL ANNEX A
( National Foreword)

A·t SIS CERTIFICATION MARKING

The products may also be marked with the Standard Mark.

A-t.t The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards
Act. 1986 and the Rules and Regulat ions made thereunder. The details of conditions under which the
licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained
from the Bureau of Indian Standards.

17
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