
BRITISH STANDARD BS EN ISO 
15996:2005  

+A1:2007

Gas cylinders — 

Residual pressure 

valves — General 

requirements and type 

testing

ICS 23.020.30

?? ? ??????? ? ??????? ? ??? ? ?????????? ? ?????? ? ?? ? ????????? ? ?? ? ????????? ? ???



BS EN ISO 15996:2005+A1:2007

This British Standard was 
published under the authority 
of the Standards Policy and 
Strategy Committee  

on 24 May 2005

© BSI 2008

ISBN 978 0 580 62334 9

National foreword

This British Standard is the UK implementation of  

EN ISO 15996:2005+A1:2007.  It is identical with ISO 15996:2005,  
incorporating amendment 1:2007.  It supersedes BS EN ISO 15996:2005 which 
is withdrawn.

The start and finish of text introduced or altered by amendment is indicated in 
the text by tags.  Tags indicating changes to ISO text carry the number of the 
ISO amendment.  For example,  text altered by ISO amendment 1  is indicated 
by !" .

The UK participation in its preparation was entrusted by Technical Committee 
PVE/3,  Gas containers,  to Subcommittee PVE/3/1,  Valve fittings for gas 
containers.  

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions of a 
contract.  Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from 
legal obligations.

Amendments/corrigenda issued since publication

Date Comments

30 May  2008 Implementation of ISO amendment 1:2007 with CEN 
endorsement A1:2007



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN ISO 1 5996:2005+A1
December 2007

ICS 23.020.30

English  version

Gas cyl inders -  Residual  pressure valves -  General
requirements and type testing  (ISO 1 5996:2005)

Boutei l les à gaz -  Robinets à pression  résiduelle -
Exigences générales et essais de type (ISO 1 5996:2005)

Gasflaschen -  Restdruckventi le -  Al lgemeine
Anforderungen und Typprüfung (ISO 1 5996:2005)

This European Standard was approved by CEN on  21  March  2005.

CEN members are bound to comply with  the CEN/CENELEC Internal  Regulations which  stipulate the conditions for giving  this European
Standard the status of a national  standard without any alteration.  Up-to-date l ists and bibl iographical  references concerning  such  national
standards may be obtained on  application  to the Central  Secretariat or to any CEN member.

This European Standard exists in  three official  versions (Engl ish,  French,  German).  A version  in  any other language made by translation
under the responsibi l i ty of a CEN member into i ts own language and notified to the Central  Secretariat has the same status as the official
versions.

CEN members are the national  standards bodies of Austria,  Belgium,  Cyprus,  Czech Republ ic,  Denmark,  Estonia,  Finland,  France,
Germany,  Greece,  Hungary,  Iceland,  I reland,  I taly,  Latvia,  Li thuania,  Luxembourg,  Malta,  Netherlands,  Norway,  Poland,  Portugal,  Slovakia,
Slovenia,  Spain,  Sweden,  Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION

COMITÉ  EUROPÉEN  D E  NORMALIS AT ION

EUROPÄIS CHES  KOMITEE  FÜR  NORMUNG

Management Centre:  rue de Stassart,  36    B-1 050 Brussels

© 2005 CEN All  rights of exploitation in  any form and by any means reserved
worldwide for CEN national  Members.

Ref.  No.  EN ISO 1 5996:2005:  E



 

 

 

 

 

 

 

Foreword 

 
 

This docum ent (EN  I SO 1 5996: 2005) has been  prepared  by Technical  Com m ittee I SO/TC 58 
"Gas cyl in ders" in  coll aboration  with  Technical  Com m ittee CEN /TC 23 "Transportable gas 
cyli nders",  the secretariat of which  is h eld  by BSI .  
 
This European Standard  sh al l  be given the status of a national  standard ,  either by publ ication  of 
an  iden tical  text or by en dorsem ent,  at the latest by October 2005,  and  confl ictin g  national  
standards sh al l  be withdrawn at the latest by October 2005.  
 
Accordin g  to the CEN /CEN ELEC I n ternal  Regu lations,  the national  standards org anizations of 
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Portu gal ,  Slovakia,  Slovenia,  Spain,  Sweden,  Switzerl and and  United  King dom .  
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Foreword to amendment A1  

This amendment (EN  ISO 1 5996:2005/A1 :2007) has been prepared by Technical  Committee 
ISO/TC 58 "Gas cyl inders" in  col laboration  with  Technical  Committee CEN/TC 23 
“Transportable gas cyl inders” the secretariat of which is held  by BSI .  

This Amendment to the European Standard  EN  ISO 1 5996:2005 shall  be given the status of a 
national  standard,  either by publication  of an  identical  text or by endorsement,  at the latest by 
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any or al l  such patent rights.  
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the fol lowing  countries are bound to implement this European Standard:  Austria,  Belgium,  
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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  
establ ished has the right to be represented on  that committee.  International  organizations,  governmental  and 
non-governmental,  in  l iaison with  ISO,  also take part in  the work.  ISO col laborates closely with  the 
International  Electrotechnical  Commission  (IEC) on  al l  matters of electrotechnical  standardization.  

International  Standards are drafted  in  accordance with  the ru les g iven in  the ISO/IEC Directives,  Part 2.  

The main  task of technical  committees is to prepare International  Standards.  Draft International  Standards 
adopted  by the technical  committees are circulated  to the member bodies for voting.  Publ ication  as an 
International  Standard  requires approval  by at least 75 % of the member bodies casting  a vote.  

Attention  is  drawn to the possibi l ity that some of the elements of this document may be the subject of patent 
rights.  ISO shal l  not be held  responsible for identifying  any or al l  such  patent rights.  

ISO 1 5996 was prepared  by Technical  Committee ISO/TC 58,  Gas cylinders,  Subcommittee SC 2,  Cylinder 
fittings.  
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Introduction 

Gas cylinders are fitted  with  valves,  to contain  and control  the discharge of their contents.  

Increased requirements about avoidance of contamination  of gases and  gas cyl inders has led  to the 
development of gas cyl inder valves incorporating  residual  pressure devices.  

These devices are designed to maintain  a small  positive d ifferential  pressure between the inlet and  the outlet 
of the cyl inder valve.  This prevents the gas cyl inder from being completely empty in  customer use and  stops 
ingress of atmospheric contamination.  

Many of these devices include a non-return  function that protects the cyl inder from back flow from 
downstream processes.  
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Gas cylinders — Residual  pressure valves — General  
requirements and type testing 

1  Scope 

This International  Standard  specifies requirements for residual  pressure valves,  with  or without a  non-return 
function,  for gas cyl inders and  the methods of testing such valves,  for type approval.  

This International  Standard  is appl icable to valves to be fitted  to gas cyl inders of up to 1 50 l  water capacity,  
intended to contain  compressed,  l iquefied  or d issolved  gases.  

This International  Standard does not cover valves for fire extinguishers,  cryogenic equipment or l iquefied  
petroleum gas.  

These requirements are in  addition to those laid  down in  ISO 1 0297.  

2 Normative references 

The fol lowing referenced documents are indispensable for the appl ication of this document.  For dated 
references,  only the edition  cited  applies.  For undated  references,  the latest edition  of the referenced 
document (including  any amendments) applies.  

ISO 1 01 56,  Gases and gas mixtures — Determination of fire potential and oxidizing ability for the selection of 
cylinder valve outlets  

3 Terms and definitions 

For the purposes of th is document the fol lowing terms and  definitions apply.  

3.1  
working pressure 
pw 

settled  pressure,  at a uniform  temperature of 1 5 °C,  for a ful l  gas cyl inder 

3.2 
valve test pressure 
pvt  

for compressed gases pvt  =  1 ,2 ×  pw and  for l iquefied  gases and  dissolved  gases under pressure 
(e.g.  acetylene),  pvt  is greater or equal  to the minimum test pressure of the cylinder quoted  in  the relevant 
transportation  regulation  for that gas or gas group and fi l l ing ratio 

3.3 
flow direction 
path  taken through the valve by the gas when  flowing out of the cyl inder through the outlet 

"! ISO 1 0297,  Transportable gas cylinders — Cylinder valves — Specification and type testing.  
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3.4 
fil l ing direction 
path  taken through the valve by the gas when  fi l l ing  from the outlet into the gas cyl inder 

3.5 
opening pressure 
differential  pressure between upstream and  downstream pressures at which the residual  pressure device 
starts to open 

NOTE Due to the effects of manufacturing  tolerances this is normal ly expressed  as a range of pressures.  

3.6 
closing off pressure 
differential  pressure between upstream and  downstream pressures at which the residual  pressure device 
closes 

NOTE Due to the effects of manufacturing  tolerances this is normal ly expressed  as a range of pressures.  

4 Valve requirements 

4.1  General  

Valves shal l  operate satisfactorily over the ful l  range of service temperatures,  normally from −  20 °C to +  65 °C.  
The range may be exceeded for short periods (e.g.  during  fi l l ing).  Where higher or lower service temperatures 
are required for longer periods,  the purchaser shal l  specify them accordingly.  

Valves shall  be capable of withstanding the mechanical  stresses or chemical  attack they may experience 
during  normal  service e.g.  during  storage,  valving into cyl inders,  fi l l ing  processes,  transportation and  end  use 
of the cyl inder.  

Valves shal l  be cleaned to meet the requirements of the intended service.  However,  valves to be tested shal l  
be in  a condition that the manufacturer intends to supply,  prior to any test or test preparation.  

4.2 Description 

There are currently two main  types of residual  pressure valves (see Figures A.1  and  A.2).  The valve shown in  
Figure A.1  leaves a small  positive or residual  pressure in  the cyl inder.  The valve shown in  Figure A.2 not only 
leaves a small  positive pressure,  but also incorporates a non-return function  to prevent back-flow into the 
cylinder from a higher pressure source.  

The valve shown in  Figure A.2 requires either an  adapter or a manual  adjustment to overcome the non-return 
function  for fi l l ing,  whereas the valve shown in  Figure A.1  usual ly does not.  

Two other schematic designs are shown in  Annex A.  

4.3 Valve outlet geometry 

The residual  pressure device,  if placed in  a  valve outlet,  shal l  be designed so that i t does not interfere with  a 
gas withdrawal  connection  made in  accordance with  the relevant national  or international  standard.  

The diameter of the gas passage between the valve outlet and  the body of the valve is permitted  to be larger 
than is quoted in  the relevant standard  provided  safety is not compromised.  
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4.4 Performance requirements of the residual  pressure device 

4.4.1  Leakage tightness 

The leak rate for residual  pressure devices shall  not exceed 6 cm3/h  at 20 °C and  1  01 3 mbar when tested  at 
0,5 bar and  a room temperature normally between 1 5 °C and  30 °C.  

NOTE Leakage rate may vary at extremes of temperature.  Therefore it should  be considered  for acceptabi l i ty for 
individual  appl ications.  

Test detai ls are g iven in  5.4.2.  

4.4.2 Endurance 

Residual  pressure devices shall  perform  to the manufacturer's specification  for opening and  closing-off 
pressures over a l ife of at least 1 00 000 cycles.  This requirement is in  addition to any cycle tests required  to 
satisfy the endurance test specified  in  ISO 1 0297,  where the cyl inder valve is to be tested  with  the residual  
pressure device neutral ized  using  the manufacturer's recommended method or by using a valve not fitted  with  
the residual  pressure device.  

The test cycle is described  in  5.4.3.  

Leakage rate at the end  of the test cycle shal l  not exceed 6 cm3/h  at 20 °C and  1  01 3 mbar when tested  at 
0,5 bar and  a room temperature normally between 1 5 °C and  30 °C.  

4.4.3 Resistance against reverse over pressure 

Where a residual  pressure valve incorporates a non-return  function,  this shal l  be able to resist a  reverse 

pressure of 1 ,5 ×  pvt.  

The test is described in  5.4.4.  

4.4.4 Resistance to ignition  

Residual  pressure valves for oxygen  and  highly oxidizing  gases as defined  in  ISO 1 01 56 shall  be subjected  to 
an  oxygen pressure surge test in  accordance with  the requirements of 5.4.5.  

After the test,  valves shal l  show no evidence of ignition.  

NOTE In  addition,  the design should  ensure that the valve wil l  resist ignition  in  normal  service conditions,  in  particular 
under certain  flow conditions vibration  (noise) can  occur which  may be a cause of ignition.  

5 Type testing 

5.1  General  

Before valves are introduced into service,  they shal l  be submitted  for type testing.  Type testing is val id  for a 
given family of valves having the same basic design.  

Variations to connections do not require further type testing.  

Changes to the basic dimensions of components or changes of material  for reasons of compatibi l i ty of the 
material  with  gases (e.g.  O-ring,  packing,  d iaphragm,  spindle,  lubricant) constitute a type variant within  the 
given family.  

Type variants require repetition  of the relevant parts of the type test.  
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Changes of the basic design  d imensions of components or changes of valve body material,  constitute a new 
family and  require the ful l  type test.  

Where valves require a device to neutral ize the residual  pressure functions for fi l l ing the device used  in  type 
testing,  these shall  operate in  a manner approved by the manufacturer.  

5.2 Documents 

The manufacturer shal l  make avai lable,  when necessary,  the fol lowing documents:  

 a set of drawings consisting  of the general  arrangement (residual  pressure valve and the main  part of the 
fi l l ing adapter),  parts l ist,  material  specifications and  detail  drawings;  any type variant,  within  the g iven 
family,  shall  be clearly identified;  

 description  of valve and  method of operation  including  detai ls of opening pressure of the residual  
pressure device and  closing-off pressures of the residual  pressure device at specified  flow rates;  

 information  on  the field  of appl ication  of the residual  pressure valve (gases and  gas mixtures,  pressures 
etc.);  

 certificates of material  compatibi l ity as required.  

5.3 Test valves 

A minimum of five samples of residual  pressure valves is required  in  addition  to those necessary for the test 
sequences of ISO 1 0297 (see Table 1 ).  More samples may be necessary,  depending on the number of type 
variants to be tested.  

Table 1  — Test valve sequences 
(examples with  no variant and one or two variants)  

Test 

sequence 

Test and 
sub-clause 

No.  

Valve 
sample 

number in 

the case of 
no variant 

Number of 
tests in  the 
case of no 
variant 

Valve 
sample 

number with  
one type 
variant (a)  

Number of 
tests in the 
case of one 
type variant 

(a)  

Valve 
sample 

number with  
two type 

variants (b)  
and (c)  

Total  
Number of 
tests with  
two type 

variants (b) 
and (c)  

1  to 3 1  and  2  

4a and  5a 3b and  4b 1  
Leak 
tightness 
5.4.2 

1  to 5 5 

 

5 

5c and  6c 

6 

1  and  2 1  

3a 2b 2  
Cycle l ife test 
5.4.3 

1  to 3 3 

 

3  

3c 

3 

3 

Resistance 
test against 
reverse over-
pressure 
5.4.4 

4  and  5 2  

4  
 
5a 2  

4 
 
5b 
 

5c 

3 

6 to 8 6 to 8 

6a to 8a 6b to 8b 4 

Oxygen 
pressure 
surge test 
5.4.5 

6 to 8 3 

 

6  

6c to 8c 

9 

NOTE For a given type of valve,  normally only one type (or variant) is intended for oxygen service.  In  the above table it was 

assumed that the main type and  the variant(s) are al l  for oxygen service.  This is unl ikely but chosen to indicate the maximum number of 

tests that might have been to be performed.  
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5.4 Residual  pressure device performance tests 

5.4.1  General  

Before beginning  tests,  the closing-off pressure and  the opening pressure of al l  test sample valves shall  be 
measured and checked against the manufacturer’s specifications.  

This test is performed at room temperature with  N2  or air and,  if required,  the service gas.  

An  example of test equipment for this test is shown in  Figure B.1 .  

Test sample valves cannot be introduced into service.  

5.4.2 Leak tightness tests 

A minimum of 5 samples is required with  a minimum of 2 samples per type variant:  

a) with  the main  valve orifice open,  a pressure of 0,5 bar is to be applied  in  the flow direction;  

b) if the valve incorporates a non-return  function,  a pressure shal l  also be appl ied  in  the fi l l ing  direction  to 
continuously increase the pressure from 0,1  bar to pvt.  

These tests shal l  be carried  out at room temperature normally between 1 5 °C and  30 °C and  at the extremes 
of the temperature range specified  in  4.1 .  Leakage rates measured are to be recorded.  

5.4.3 Cycle life test 

A minimum of 3 samples is required with  a minimum of one sample per type variant.  

The residual  pressure device shal l  be cycled  from closing-off pressure to 2 ×  the maximum specified  opening 
pressure or 1 0 bar whichever is  the greater.  The cycle time shall  be set between 3 s and  1 0 s.  A device may 
be used  for visual  indication  that the residual  pressure device opens and  closes.  Leakage rate at ambient 
temperature should  be measured  at 1 0 000 cycle intervals [see 5.4.2 a)].  

At the completion  of the test the leakage rate shal l  be measured  [see 5.4.2 a) and  b)]  and  the closing-off and 
opening pressures measured,  recorded and  checked in  accordance with  5.4.1 .  

An example of test equipment for cycle l ife test is shown in  Figure B.2.  

5.4.4 Resistance test against reverse over-pressure 

A minimum of 2 samples is required  with  a minimum of 1  sample per type variant.  

The residual  pressure valve shal l  be tested  by hydraul ical ly pressurizing  in  the fi l l ing  d irection,  without 
neutral ization  of the residual  pressure device.  The test pressure is 1 ,5 ×  p

vt
.  The rate of the pressure increase 

shal l  be less than or equal  to 600 bar/min.  No destructive fai lure shal l  occur during  a period  of 2  min.  

5.4.5 Oxygen pressure surge test 

For this test 3 samples of each variant are required.  

The oxygen  pressure surge test and  the acceptance criteria shal l  be in  accordance with  the requirements of 
ISO 1 0297.  

The fol lowing tests shal l  be performed in  the fi l l ing d irection.  
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a) Valve designs requiring neutral ization  of the residual  pressure device for fi l l ing (type B):  

 valve operating system closed,  residual  pressure device neutral ized;  

 valve operating system open,  residual  pressure device neutral ized,  stem passage sealed  with  a 
screwed metal l ic plug;  

 valve operating system open,  residual  pressure device not neutralized,  stem passage sealed  with  a 
screwed metal l ic plug;  

 valve operating system closed,  residual  pressure device not neutral ized.  

b) Valve designs not requiring  neutral ization  of the residual  pressure device for fi l l ing  (type A):  

 valve operating  system closed;  

 valve operating system open,  stem passage sealed  with  a screwed metal l ic plug.  

WARNING —  Valves tested in  accordance with  this International  Standard are intended to be used in  
gas cylinders only.  If they were to be used for other applications (e.g.  bundle master valves or 
manifold  stop valve,  etc.),  additional  oxygen surge tests would  be necessary to assure their safety.  

5.5 Test report 

A written report shal l  be prepared summarizing  al l  the tests carried  out and  the results obtained.  The report 
shal l  be obtainable from the valve manufacturer on  request.  This report shal l  be signed  by the responsible 
person(s) carrying  out the tests and shal l  include:  

a) a set of drawings consisting  of a general  arrangement,  parts l ist,  material  specifications and  detailed  
drawings;  any type variant,  within  the given  family,  shal l  be clearly identified;  

b) description  of valve and  method of operation;  

c) information  on  the field  of appl ication  of the valve (gases and  gas mixtures,  pressures,  use with  or without 
valve protection device,  etc.);  i t shall  be clearly indicated  which gases and  gas mixtures can be used with  
each type variant;  

d) evidence of material  compatibil ity as required.  
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Annex A 
(informative) 

 
Various examples of residual  pressure valve designs 

 

Key 

MV main  valve 

RP residual  pressure device 

GC gas cyl inder 

T tool  

Figure A.1  — Special  tool  needed to operate residual  pressure valve during evacuation 
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Key 

MV main valve 

RP residual  pressure device 

NR non-return  valve 

GC gas cyl inder 

T tool  

Figure A.2 — Special  tool  needed to operate residual  pressure valve during fil l ing and during 
evacuation 

 

Key 

MV main valve 

RP residual  pressure device 

GC gas cyl inder 

T tool  

A magnet 

Figure A.3 — Special  fil l ing connector needed for evacuation 
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Key 

MV main  valve 

RP residual  pressure device 

GC gas cyl inder 

NR non-return  valve 

T tool  

A magnet 

Figure A.4 — Special  connector needed for fi l l ing and evacuation 
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Annex B  
(informative) 

 
Test equipment 

B.1  Tightness test equipment for residual  pressure valve 

 

Key 

MV main valve 

RP residual  pressure device 

NR non-return  valve 

LD leak detector 

V valve 

a  Gas in.  

Figure B.1  
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B.2 Cycle l ife test equipment for residual  pressure valve 

 

Key 

PR pressure reducer 

VC control  valve 

PG pressure gauge 

R reservoir 

MV main  valve 

RP residual  pressure device 

NR non-return  valve 

V valve 

FCM flow control  meter 

FM flowmeter 

a  Gas in.  

Figure B.2 
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Annex C  
(informative) 

 
Conveyance test 

transport.  

The fol lowing test is g iven as an  example of how to reproduce the vibration  during  transportation.  

The test shal l  be carried  out with  a minimum of 3 samples (at least 1  sample per type variant).  

The residual  pressure valve shall  be connected  to a 5 l  gas cyl inder mounted  on a vibration apparatus.  The 
test shall  be carried  out with  an  initial  pressure of 0,5 bar in  the gas cyl inder and  with  the main  valve orifice 
open.  After being  subjected to vibration  for 2,5 h  (equivalent to 4 000 km,  see MIL-STD-81 0F) along the axis 
of the residual  pressure mechanism,  the cyl inder pressure shal l  be greater than or equal  to 0,25 bar.  

For carrying  out the test in  the laboratory,  see for example MIL-STD-81 0F,  Method 51 4.5,  Procedure I ,  

The residual  pressure function  of the valve should  resist leakage of gas due to vibration  experienced in  !

"reference spectrum of figure 51 4.5C-1 .  
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Annex D  
(informative) 

 
Integrity under high flow 

A minimum of 5 samples is required (minimum of 2  per variant).  

The residual  pressure valve is connected  to a cyl inder with  a volume of 20 l  water capacity.  For the test,  air or 
nitrogen is used.  The flow test is carried  out on  the residual  pressure valve in  the flowing and  fi l l ing  d irections,  
the main  valve orifice should  be ful ly open.  

NOTE 1  For valves used  for n itrous oxide,  carbon dioxide or carbon  dioxide mixtures,  these tests are repeated  using 

l iquid  carbon  dioxide.  

NOTE 2  The fol lowing  tests can  create an  oxygen deficient atmosphere.  Suitable precautions should  be taken  to avoid  

risk of asphyxiation  to personnel:  

 flow direction:  a cyl inder with a minimum volume of 20 l  water capacity fi l led  via in let 1  to p
w
 for compressed gases or 

to the correct fi l l ing ratio for carbon dioxide (and  with  a minimum pressure of 40 bar at the start of the test) should  
have i ts contents discharged safely to the atmosphere through the residual  pressure valve and  outlet 2  in  the flow 
direction  1 0 times.  The valve should  be in  the ful ly open  condition and with  the outlet unobstructed  (see Figure D.1 );  

 fi l l ing d irection:  a cyl inder with  a minimum volume of 20 l  water capacity fi l led  via inlet 1  to p
w
 or to the correct fi l l ing 

ratio for carbon dioxide (and with  a minimum pressure of 40 bar at the start of the test) should  have i ts contents 
discharged safely to the atmosphere through the residual  pressure valve and  outlet 2  in  the fi l l ing  direction  1 0 times.  
Any residual  pressure valve device should  be neutral ized  (see Figure D.2).  

Residual  pressure valves should  be able to withstand  the gas dynamic and  thermal  loads created  during  
cylinder fi l l ing  and  venting.  

NOTE 3 I f the valve is to be used  in  l iquefied  gas service,  this test should  ensure l iquefied  gas is passed  through  the 
test valve.  

At the conclusion of the tests the residual  pressure valves should  operate correctly to specification.  
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Key 

1  in let 

2  outlet 

Figure D.1  — Flow direction test 

 

Key 

1  in let 

2  outlet 

Figure D.2 — Fil l ing direction test 
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