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National foreword

This British Standard is the English language version of EN 738-3:1998, 
including amendment A1:2002.

The start and finish of text introduced or altered by amendment is indicated in 
the text by tags ��. Tags indicating changes to CEN text carry the number 
of the CEN amendment. For example, text altered by CEN amendment A1 is 
indicated by ��.

The UK participation in its preparation was entrusted by 
Technical Committee CH/44, Anaesthetic machines, breathing attachments, 
medical gas pipeline systems and hose assemblies, to Subcommittee CH/44/2, 
Medical gas supply systems, which has the responsibility to:

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

Cross-references

The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

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 does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text; 
— present to the responsible European committee any enquiries on the 

interpretation, or proposals for change, and keep the UK interests 
informed; 

— monitor related international and European developments and 
promulgate them in the UK. 
Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 35 and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
Amendments issued since publication

Amd. No. Date Comments

13721 16 October 2002 See national foreword
1999
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Foreword 

This European Standard has been prepared by 
Technical Committee CEN/TC 215, Respiratory and 
anaesthetic equipment, the Secretariat of which is 
held by BSI.

This European Standard shall be given the status of 
a national standard, either by publication of an 
identical text or by endorsement, at the latest by 
April 1999, and conflicting national standards shall 
be withdrawn at the latest by April 1999.

This European Standard has been prepared under a 
mandate given to CEN by the European 
Commission and the European Free Trade 
Association, and supports essential requirements of 
EU Directive(s).

For the relationship with EU Directive(s), see 
informative Annex ZA, which is an integral part of 
this standard.

EN 738 consists of the following parts under the 
general title, Pressure regulators for use with 
medical gases.

Part 1: Pressure regulators and pressure regulators 
with flow-metering devices.

Part 2: Manifold and line pressure regulators.

Part 3: Pressure regulators integrated with cylinder 
valves.

Part 4: Low-pressure regulators intended for 
incorporation into medical equipment.

For special national conditions see Annex A.

Annex A forms a normative part of this European 
Standard. Annex B, Annex C, Annex D and       
Annex ZA are given for information only.

According to the CEN/CENELEC Internal 
Regulations, the national standards organizations 
of the following countries are bound to implement 
this European Standard: Austria, Belgium, Czech 
Republic, Denmark, Finland, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain, Sweden, 
Switzerland and the United Kingdom.

Foreword to amendment A1

This document EN 738-3:1998/A1:2002 has been 
prepared by Technical Committee CEN/TC 215, 
Respiratory and anaesthetic equipment, the 
Secretariat of which is held by BSI.

This European Standard shall be given the status of 
a national standard, either by publication of an 
identical text or by endorsement, at the latest by 
October 2002, and conflicting national standards 
shall be withdrawn at the latest by October 2002.

This document has been prepared under a mandate 
given to CEN by the European Commission and the 
European Free Trade Association, and supports 
essential requirements of EU Directive(s).

According to the CEN/CENELEC Internal 
Regulations, the national standards organizations 
of the following countries are bound to implement 
this European Standard: Austria, Belgium, Czech 
Republic, Denmark, Finland, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxembourg, Malta, 
Netherlands, Norway, Portugal, Spain, Sweden, 
Switzerland and the United Kingdom.

Contents

Page
Foreword  2
Introduction  3
1 Scope 3
2 Normative references 4
3 Definitions 4
4 Symbols and terminology 7
5 General requirements 7
6 Test methods 14
7 Marking, colour coding, packaging 19
8 Information to be supplied by the 

manufacturer 20
Annex A (normative) Special national 
conditions  29
Annex B (informative) Examples of pressure 
regulators  30
Annex C (informative) Bibliography  32
Annex D (informative) Rationale  33
Annex ZA (informative) Clauses of this 
European Standard addressing essential 
requirements or other provisions of 
EU Directives  34
© BSI 16 October 20022

ull document details: BS EN 738-3:1999

http://www.avadocuments.com/doc/bs-en-738-3-1999
http://www.avadocuments.com/doc/bs-en-738-3-1999


EN 738-3:1998

Full document 
Introduction

Pressure regulators integrated within cylinder valves are used to reduce the high cylinder pressure to a 
lower pressure suitable for use with medical equipment or for delivery of gas directly to a patient.

These functions cover a wide range of inlet and outlet pressures and flows which require specific design 
characteristics. It is important that the operating characteristics of the pressure regulators are specified 
and tested in a defined manner.

Pressure regulators are normally coupled to devices which control the flow, such as a flow control valve or 
a fixed orifice; the flow can be indicated by a flowmeter or by a flowgauge.

It is essential that regular inspection and maintenance are undertaken to ensure that the pressure 
regulators continue to meet the requirements of this European Standard.

This European Standard pays particular attention to:

— suitability of materials;
— safety (mechanical strength, safe relief of excess pressure and resistance to ignition);
— gas-specificity;
— cleanliness;
— testing;
— identification;
— information supplied.

Clauses and subclauses marked with R after their numbers have corresponding rationales contained in 
Annex D.

1 Scope
This European Standard applies to pressure regulators integrated with cylinder valves intended for the 
administration of medical gases in the treatment, management, diagnostic evaluation and care of patients 
for use with the following medical gases:

— oxygen;
— nitrous oxide;
— air for breathing;
— helium;
— carbon dioxide;
— xenon;
�— NO/N2 mixtures (NO � 1 000 �l/l);�
— specified mixtures of the gases listed above;
— air for driving surgical tools;
— nitrogen for driving surgical tools.

The pressure regulators are intended to be fitted to high pressure cylinders with filling pressure up to 
20 000 kPa, and can be provided with devices which control and measure the flow of the medical gas 
delivered to the patient.
© BSI 16 October 2002 3

details: BS EN 738-3:1999

http://www.avadocuments.com/doc/bs-en-738-3-1999
http://www.avadocuments.com/doc/bs-en-738-3-1999


EN 738-3:1998

F

2 Normative references

This European Standard incorporates, by dated or undated reference, provisions from other publications. 
These normative references are cited at the appropriate places in the text and the publications are listed 
hereafter. For dated references, subsequent amendments to or revision of any of these publications apply 
to this European Standard only when incorporated in it by amendment or revision. For undated references 
the latest edition of the publication referred to applies.

EN 629-1, Transportable gas cylinders — 25 E taper thread for connection of valves to gas cylinders — 
Part 1: Specification.

prEN ISO 11116, Gas cylinders — 17 E taper thread for connection of valves to gas cylinders — 
Part 1: Specifications. 
(ISO/DIS 11116:1996) 
EN 737-1:1998, Medical gas pipeline systems — Part 1: Terminal units for compressed medical gases and 
vacuum.

EN 739, Low-pressure hose assemblies for use with medical gases.

EN 837-1, Pressure gauges — Part 1: Bourdon tube pressure gauges — Dimensions, metrology, 
requirements and testing.

EN 850, Transportable gas cylinders — Pin-index, yoke type valve outlet connections for medical use.

�EN 1089-3, Transportable gas cylinders — Cylinder identification — Part 3: Colour coding.�

EN 1441, Medical devices — Risk analysis.

EN ISO 13341:1997, Transportable gas cylinders — Fitting of valves to gas cylinders. 
(ISO 13341:1997)
ISO 32, Gas cylinders for medical use — Marking for identification of content.

ISO 5145, Cylinder valve outlets for gases and mixtures — Selection and dimensioning.

�ISO/DIS 407:2001, Small medical gas cylinders — Pin-index yoke-type valve connections.�

3 Definitions
For the purposes of this European Standard, the following definitions apply.

3.1  
adjustable pressure regulator 
regulator which has been provided with a means of operator adjustment of the delivery pressure under 
normal use

3.2  
closure pressure, P4 
stabilized outlet pressure, one minute after cessation of the flow, from a regulator where the flow has been 
set to standard discharge

3.3  
filling port 
point on the pressure regulator through which the cylinder is filled

3.4  
flow characteristic 
variation of the outlet pressure in relation to the rate of flow from zero to maximum capacity flow of the 
regulator with the inlet pressure remaining constant

3.5  
flowgauge 
gauge which measures pressure differential using ambient pressure as the datum point but which is 
calibrated in units of flow
NOTE   The flowgauge indicates flow by measuring the pressure upstream of a fixed orifice.
4 © BSI 16 October 2002

ull document details: BS EN 738-3:1999

http://www.avadocuments.com/doc/bs-en-738-3-1999
http://www.avadocuments.com/doc/bs-en-738-3-1999


EN 738-3:1998

Full document 
3.6  
flowmeter 
device which measures and indicates the flow of a specific gas
NOTE    It can incorporate a flow adjustment control.

3.7  
gas-specific connection point 
that part of the socket which is the receptor for a gas-specific probe

3.8  
high pressure 
pressure greater than 1 400 kPa

3.9  
hose insert 
that portion of a connector which is pushed into and secured within the bore (lumen) of the hose

3.10  
hysteresis 
lagging of the outlet pressure (effect) when the flow (cause) is varied so that at a constant inlet pressure 
the values of outlet pressure measured with increasing flow do not coincide with the values of outlet 
pressure measured with decreasing flow

3.11  
low pressure 
pressure of 1 400 kPa or less

3.12  
maximum closure pressure, P4 max 
stabilized outlet pressure, one minute after cessation of the flow, from a regulator where flow has been set 
to maximum discharge

3.13  
maximum discharge, Qmax 
maximum flow which is delivered by the regulator at the rated outlet pressure, P2 at test inlet pressure, P3

3.14  
preset pressure regulator 
regulator which has not been provided with a means of operator adjustment of the delivery pressure under 
normal use

3.15  
pressure characteristic 
variation of the outlet pressure with inlet pressure under constant flow conditions

3.16  
pressure gauge 
gauge which measures and indicates a pressure

3.17  
pressure regulator 
device for regulation of a generally variable inlet pressure to as constant as possible an outlet pressure

3.18  
pressure regulator integrated with a cylinder valve 
regulator intended to be permanently fitted to the conical connection of a medical gas cylinder

3.19  
pressure regulator with fixed orifice(s) 
preset regulator which incorporates one or more fixed orifices to control the flow
© BSI 16 October 2002 5
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3.20  
pressure regulator with flowgauge 
regulator which incorporates a flowgauge and a fixed orifice downstream of the flowgauge

3.21  
pressure regulator with flowmeter 
regulator equipped with a flowmeter to measure and indicate flow

3.22  
rated inlet pressure, P1 
rated maximum upstream pressure for which the pressure regulator is designed

3.23  
rated outlet pressure, P2 
rated downstream pressure for the standard discharge Q1 specified in the instructions for use

3.24  
relief valve 
device designed to relieve excess pressure from the low pressure side at a preset value

3.25  
single fault condition 
condition in which a single means for protection against a safety hazard in equipment is defective or a 
single external abnormal condition is present

3.26  
single stage pressure regulator 
regulator that reduces the inlet pressure in a single stage to the required pressure

3.27  
standard discharge, Q1 
flow, specified in the instructions for use for which the regulator is designed to maintain a rated outlet 
pressure, P2 at test inlet pressure P3

3.28  
test inlet pressure, P3 
minimum inlet pressure at which the standard discharge of the regulator Q1 is measured and which is 
equivalent to twice the rated outlet pressure P2 plus 100 kPa, i.e. P3 = (2 P2 + 100) kPa

3.29  
test outlet pressure, P5 
highest or lowest value of the outlet pressure resulting from a variation in the inlet pressure between P1 
and P3 at previously adjusted conditions P1, P2, Q1

3.30  
two stage pressure regulator 
regulator that reduces the inlet pressure in two stages to the required pressure

�3.31  
accuracy of flow
difference in percent between the indicated value and the true value of the flow�
6 © BSI 16 October 2002
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4 Symbols and terminology

The symbols used for the physical characteristics are given in Table 1.

Diagrams of typical pressure regulators integrated with cylinder valves with examples of terminology are 
given in Annex B.

Table 1 — Notations, symbols and designations

5 General requirements

5.1 Safety

Pressure regulators shall, when transported, stored, installed, operated in normal use and maintained 
according to the instructions of the manufacturer, cause no safety hazard which could be foreseen using 
risk analysis procedures in accordance with EN 1441 and which is connected with their intended 
application, in normal condition and in single fault condition.

5.2 R Alternative construction

Pressure regulators and components or parts thereof, using materials or having forms of construction 
different from those detailed in clause 5 of this European Standard shall be accepted if it can be 
demonstrated that an equivalent degree of safety is obtained.

Such evidence shall be provided by the manufacturer.

See Annex A for special national conditions.

5.3 Materials

5.3.1 The materials in contact with the gases shall be compatible with oxygen, the other medical gases and 
their mixtures in the temperature range specified in 5.3.2.
NOTE 1 Corrosion resistance includes resistance against moisture and surrounding materials.

NOTE 2 Compatibility with oxygen involves both combustibility and ease of ignition. Materials which burn in air will burn violently 
in pure oxygen. Many materials which do not burn in air will do so in pure oxygen, particularly under pressure. Similarly, materials 
which can be ignited in air require lower ignition energies for ignition in oxygen. Many such materials can be ignited by friction at a 
valve seat or by adiabatic compression produced when oxygen at high pressure is rapidly introduced into a system initially at low 
pressure.

NOTE 3   A standard prEN 13159, Compatibility of medical equipment with oxygen, is in preparation by CEN/TC 215/WG3.

�NOTE 4   Guidance for the selection of metallic and non-metallic materials for use with NO/N2 mixtures (NO � 1 000 �l/l) is given 
in CEN Report CR 13903.�

5.3.2 The materials shall permit the pressure regulator and its components to meet the requirements of 5.4 
in the temperature range of �20 �C to +60 �C.

P1 rated inlet pressure 

P2 rated outlet pressure 

P3 test inlet pressure (2 P2 + 100) kPa 

P4 closure pressure 

P4 max maximum closure pressure 

P5 test outlet pressure 

Q1 standard discharge 

Qmax maximum discharge 

QRV discharge of the relief valve 

R coefficient of pressure increase upon closure 

i irregularity coefficient  

P4 P2–
P2

--------------------

P5 P2–
P2

--------------------
© BSI 16 October 2002 7
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5.3.3 Pressure regulators shall be capable, while packed for transport and storage, of being exposed to 
environmental conditions as stated by the manufacturer.

5.3.4 Springs, highly strained components and parts liable to wear which come in contact with the medical 
gas shall not be plated.
NOTE   Plating could come off.

5.3.5 R Evidence of conformity with the requirements of 5.3.1, 5.3.2, 5.3.3 and 5.3.4 shall be provided by 
the manufacturer.

5.4 Design requirements

5.4.1 Requirements for pressure gauges and flowgauges 

5.4.1.1 If Bourdon tube pressure gauges and flowgauges are used, they shall conform to EN 837-1 
(except for the minimum nominal size) and meet the requirements specified in 5.4.1.2, 5.4.1.3, 5.4.1.4 
and 5.4.1.5.

5.4.1.2 The connection shall be a thread complying with EN 837-1 or a proprietary connection.

5.4.1.3 The indicated value of pressure gauges and flowgauges shall be legible to an operator having visual 
acuity of 1 (corrected if necessary) seated or standing 1 m from gauges with an illuminance of 215 lux.

5.4.1.4 The scale of the high pressure gauges shall extend to a pressure at least 33 % greater than either 
the “full” indication position or the filling pressure of the cylinder at a temperature of (23 ± 2) �C.

5.4.1.5 The high pressure gauges, low pressure gauges and flowgauges shall be class 2.5 or better according 
to EN 837-1.
NOTE   The maximum permissible error for accuracy class 2.5 is ±2,5 % of the maximum scale value.

5.4.2 R Filling port

A filling port shall be provided. The filling port shall comply with EN 850, ISO 5145, the relevant national 
standard (see ISO/TR 7470 for information) or be a proprietary connection. If the filling port is not provided 
with a check valve, it shall be provided with a pressure-tight device which can be removed only by the use 
of a proprietary tool.

The check valve, if fitted, shall comply with the requirements of 5.4.12.1 after 1 000 opening and closing 
cycles. The test is given in 6.14.

Means shall be provided to prevent the filling port being used for any other purpose. Evidence shall be 
provided by the manufacturer.

�For pressure regulators for NO/N2 mixtures (NO � 1 000 �l/l) the filling port shall conform to 
ISO/DIS 407:2001 (Figure E-F) or to ISO 5145:2001 (30-RH/15,2-20,8) or be a proprietary connection.�
NOTE In order to prevent particulate contamination the filling port should be protected.
8 © BSI 16 October 2002
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5.4.3 Connectors

5.4.3.1 R Cylinder connection

If conical connectors to the cylinder are used, they shall be either 25E in accordance with EN 629-1 or 17E 
in accordance with prEN ISO 11116. If other connectors are used, evidence shall be provided by the 
manufacturer that an equivalent mechanical strength is achieved.

5.4.3.2 Outlet connector

5.4.3.2.1 R Except for pressure regulators permanently connected to equipment, each outlet shall be fitted 
with an outlet connector, which shall be one of the following:

a) a proprietary fitting with or without a hose insert to supply all medical gases except air for driving 
surgical tools and nitrogen for driving surgical tools;

b) a terminal unit or a gas-specific connection point in accordance with EN 737-1:1998 (except for 5.4.6 
and 5.4.7) to supply the following medical gases:

— oxygen;
— nitrous oxide;
— air for breathing;
— carbon dioxide;
— oxygen/nitrous oxide mixture 50/50 % (V/V);
— air for driving surgical tools;
— nitrogen for driving surgical tools.

NOTE   The connection of the terminal unit or the gas-specific connection point to the pressure regulator body need not be 
gas-specific.

c) a NIST body in accordance with EN 739 to supply the following medical gases:

— helium;
— xenon;
— mixtures of oxygen and nitrous oxide [except 50/50 % (V/V)];
— mixtures of oxygen and helium;
— mixtures of oxygen and carbon dioxide.

See Annex A for special national conditions.

�For pressure regulators for NO/N2 mixtures (NO � 1 000 �l/l) the outlet connector shall be one of the 
following:

d) a proprietary fitting permanently connected to the delivery system. If a hose is used, the hose and the 
method of attachment to the proprietary fitting shall comply with EN 739;

e) a quick connector.
NOTE   An example of outlet connector suitable for use with NO/N2 mixtures (NO � 1 000 �l/l) is the body of the quick-connector 
“Swagelock – QC4 DESO – Stainless steel 316”.1)�

5.4.3.2.2 When the pressure regulator is fitted with a proprietary fitting as outlet connector, as specified 
in 5.4.3.2.1a), a flowmeter, or a flowgauge, or a fixed orifice(s) shall be provided.

5.4.4 R Rated outlet pressure

The rated outlet pressure shall be one of the following:

a) below 280 kPa for pressure regulators with outlet connectors complying with 5.4.3.2.1a);

b) in the range of 305 kPa to 500 kPa for pressure regulators with outlet connectors complying 
with 5.4.3.2.1b) and c);

c) in the range of 305 kPa to 500 kPa for pressure regulators with two different outlet connectors 
complying with 5.4.3.2.1a) and b) or 5.4.3.2.1a) and c).

1) �This information is given for the convenience of users of this standard and does not constitute an endorsement by CEN of 
the product named.�
© BSI 16 October 2002 9
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Means shall be provided to prevent the use of the proprietary fitting described in 5.4.3.2.1a) to supply 
medical equipment.

Evidence shall be provided by the manufacturer.

�For pressure regulators for NO/N2 mixtures (NO � 1 000 �l/l) the rated outlet pressure shall 
be 400 kPa.�

5.4.5 High pressure indicators

The regulator shall be fitted with a high pressure gauge or with an equivalent means to indicate the 
cylinder gas content.

5.4.6 Flow control valve

If a flow control valve is fitted, the flow control knob and the valve spindle shall be captive such that they 
cannot be disengaged without the use of a tool.

Compliance shall be tested by attempting to remove the knob and spindle without the use of a tool.

5.4.7 Pressure adjusting device

The pressure adjusting device, if fitted, shall be captive and shall be removable only by the use of a tool. 
The regulator shall be designed so that the regulator valve cannot be held in the open position, as a 
consequence of the pressure regulator spring being compressed to its solid length and thereby allowing gas 
to pass from the high pressure to the low pressure side.

Using the adjusting device it shall not be possible to set a pressure at which the relief valve lifts and 
pressures above the upper limit of the ranges specified in 5.4.4.

Compliance shall be tested by visual inspection.

�For pressure regulators for NO/N2 mixtures (NO � 1 000 �l/l) it shall not be possible to set a pressure 
greater than the rated outlet pressure.�

5.4.8 R Filtration

The regulator valve shall be protected by a filter with openings no greater than 100 �m or equivalent mesh.

Evidence shall be provided by the manufacturer.

5.4.9 Shut-off valve

A shut-off valve shall be provided between the connection to the cylinder and the regulator valve. 
The shut-off valve shall be a separate item from the regulator valve.

The shut-off valve shall meet the requirements given in 5.4.12 after 2 000 opening and closing cycles. 
The test is given in 6.13.
NOTE   These requirements are derived from EN 849.

5.4.10 Performance, functional and flow characteristics 

5.4.10.1 The performance, functional and flow characteristics shall be in accordance with the values stated 
by the manufacturer. Qmax shall not exceed 2 ��� Q1.

The test for performance and function are given in 6.2.2, and the test for flow characteristic is given 
in 6.2.3.

5.4.10.2 Coefficient of pressure increase upon closure, R

The coefficient R shall be less than 0,2 after exposure of the pressure regulator to an inlet pressure of 1,5 P1 
and to an outlet pressure of 2 P2 as described in 6.2.4.

�This clause does not apply to pressure regulators with flowmeters, pressure regulators with flowgauges 
and pressure regulators with fixed orifices.�

5.4.10.3 Irregularity coefficient, i

The coefficient i shall fall within the limits ±0,2 after exposure of the pressure regulator to an inlet pressure 
of 1,5 P1 and to an outlet pressure of 2 P2 as described in 6.2.5.

�This clause does not apply to pressure regulators with flowmeters, pressure regulators with flowgauges 
and pressure regulators with fixed orifices.�
10 © BSI 16 October 2002
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