_—_— Z7396.1-12
(@)

Medical gas pipeline systems —
Part 1: Pipelines for medical gases,
medical vacuum, medical support
gases, and anaesthetic gas
scavenging systems



https://www.stdhive.com/standards/csa-z73961-12-pdf/

Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process
approved by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in
achieving consensus, it does not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without
limitation, implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its
non-infringement of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency
of any of the information published in this document. CSA Group makes no representations or warranties regarding this document'’s
compliance with any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYE:_,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR E. PENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUL, BU_'NESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN.CC. 'TRACT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACC.SS 1O OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP HAS BEEN ADVISED OF THE POSSIBILITY C®.SUH C~MAGES,
INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or othei services for or on behalf
of any person or entity or to perform any duty owed by any person or entity to another person or er*v. ‘he information in this
document is directed to those who have the appropriate degree of experience to use and apply its conter. s. ana « SA Group accepts no
responsibility whatsoever arising in any way from any and all use of or reliance on the information cont ined  this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related ¢ >cume. ts. CSA Group has no power, nor
does it undertake, to enforce compliance with the contents of the standards or other documents 1. nub! shes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or elc =t C..i form), CSA Group is the owner, or the
authorized licensee, of all works contained herein that are protected by copyrigh’, all trac'z-marks (except as otherwise noted to the
contrary), and all inventions and trade secrets that may be contained in this documnt, w ether or not such inventions and trade secrets
are protected by patents and applications for patents. Without limitation, . e ur.~uthorized use, modification, copying, or disclosure of
this document may violate laws that protect CSA Group’s and/or others’ intelic ~tua: property and may give rise to a right in CSA Group
and/or others to seek legal redress for such use, modification, copying, ‘»r disclosare. To the extent permitted by licence or by law, CSA
Group reserves all intellectual property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements o. this Z:andard may be the subject of patent rights. CSA Group shall not
be held responsible for identifying any or all such patent rigits.:! 'sers of this standard are expressly advised that determination of the
validity of any such patent rights is entirely their own resnon.iity.

Authorized use of this document
This document is being provided by CSA Group for 'nforinational and non-commercial use only. The user of this document is authorized
to do only the following:

If this document is in electronic form:

e load this document onto a computar 1 cthe sole purpose of reviewing it;
e search and browse this document, and

e print this document if it is in PT" for, ~at.

Limited copies of this docume. t in orint or paper form may be distributed only to persons who are authorized by CSA Group to have
such copies, and only if this Legai >lotice appears on each such copy.

In addition, use’s ma, not « »d may not permit others to

e alter this docum<nt in any way or remove this Legal Notice from the attached standard;
e sell this document \ iithout authorization from CSA Group; or

* make an elt -tronic copy of this document.

If you 'o nou. yree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
m:. = any <opie ., of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
“acur. ert constitutes your acceptance of the terms and conditions of this Legal Notice.

N

CSA
sp Group


https://www.stdhive.com/standards/csa-z73961-12-pdf/

Standards Update Service

/7396.1-12
December 2012

Title: Medical gas pipeline systems — Part 1: Pipelines for medical gases, medical va.cuum,
medical support gases, and anaesthetic gas scavenging systems
Pagination: 151 pages (xi preliminary and 140 text), each dated Decerhey 2512

To register for e-mail notification about any updates to this publication

e go to shop.csa.ca

e click on CSA Update Service

The List ID that you will need to register for updates to this jpuk lication is 2421941.

If you require assistance, please e-mail techsupport@-sacrowp.org or call 416-747-2233.

Visit CSA Group's policy on privacy at csagroup.org,i<gal to find out how we protect your
personal information.


http://shop.csa.ca
http://csagroup.org/legal
https://www.stdhive.com/standards/csa-z73961-12-pdf/



https://www.stdhive.com/standards/csa-z73961-12-pdf/

/7396.1-12
Medical gas pipeline systems —
Part 1: Pipelines for medical gases,
medical vacuum, medical support gases,
and anaesthetic gas scavenging system:s

A

25 CSA
&\, Group
AN '

™A trezooma. % of the Canadian Standards Association, operating as “CSA Group”

Published in December 2012 by CSA Group
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 ® 416-747-4044

Visit our Online Store at shop.csa.ca


http://shop.csa.ca
https://www.stdhive.com/standards/csa-z73961-12-pdf/

GENENTAL D CHlog,
& “, %“@& .
@%? RS " BIO'GAS
Teyy, b o ’&%330\4&//// ENERG Y

Viron®Y
120%

CSA Group prints its publicc tions on Rolland Enviro100, which contains 100% recycled post-consumer fibre, is
Ecologo and Pre<essed Chlorine Free certified, and was manufactured using biogas energy.

To purchese sta.xdards and related publications, visit our Online Store at shop.csa.ca or call toll-free
1-800-462-6727 or 416-747-4044.

ISLN 978-1-55491-976-5

© 2012 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://shop.csa.ca
https://www.stdhive.com/standards/csa-z73961-12-pdf/

Medical gas pipeline systems — Part 1: Pipelines for
medical gases, medical vacuum, medical support
© 2072 CSA Group gases, and anaesthetic gas scavenging systems

Contents

Technical Committee on Perioperative Safety vii
Subcommittee on Medical Gas Systems ix
Preface «xi

1 Scope ]

2 Reference publications 3

3 Definitions 5

4 General requirements 9

5 Supply systems 710

5.1 General 10

5.2 Control equipment 10

5.2.1 Shut-off valves 10

5.2.2 Regulators 10

5.2.3 Pressure indicators 11

5.2.4 Pressure relief valves 11

5.2.5 Alarm sensors 12

53 Portable cylinder supply systems (high pressure ar lic;ia, 12
5.4 Stationary liquid supply systems (bulk systems) 13
5.4.1 General 13

5.4.2 Sources 13

5.4.3 Control equipment 13

55 Medical air supply systems 14

5.5.1 General 74

5.5.2 Compressor-based supply systemsio > mcdical air 74
5.6 Medical vacuum systems 16

5.6.1 General 18

5.6.2 Vacuum piping and contr¢! ccmponents 18

5.6.3 Receivers 19

5.7 Oxygen concentratcr s, steras 20

5.8 Instrument air suppi,: systems 20

5.8.1 General 20

5.8.2 High-pressure cy'inzer instrument air supply systems 20
5.8.3 Compres-cr-basea upply systems for instrument air 20
5.9 Locctior. of stpply system components 22

59.1 Geners! .2

5.9.2 Cutdoor enclosures 23

593 «Rooms 23

5.10 . Anasthetic gas scavenging systems (AGSSs) 24
5131 Gerieral 24

5.70.2 Vacuum producers 24

5.10.3 AGSS piping and control components 25

5.10.4 Receivers 26

6 Monitoring and alarm systems 26
6.1 General 26

)

December 2012


https://www.stdhive.com/standards/csa-z73961-12-pdf/

27396.1-12 © 2072 CSA Group

6.2 Monitoring and alarm systems for supply systems and main pipeline pressures 27
6.2.1 General 27

6.2.2 Supply system alarms 27

6.2.3 Main pipeline pressure alarms 27

6.2.4  Supply system alarm panels 28

6.3 Monitoring and alarm systems for nominal pipeline pressures within a zone — Zone alarms 29
6.3.1 General 29

6.3.2 Auditory signals 30

6.3.3  Visual indicators 37

6.3.4 Pressure indicators 317

6.3.5 Surveillance 317

7 Pipeline distribution system 3]

7.1 Materials 317

7.2 Sizes 32

7.3 Fittings 32

7.4 Joints 33

7.5 Flexible connecting assemblies 34

7.6 Terminal units, junction points, and hyperbaric demarcation points 34

8 Shut-off valves 35
8.1 General 35

8.2 Service isolation valves 35
8.3 Zone valves 36
8.4 Local gas regulation control panels 37

9 Terminal units and medical supply units 37
9.1 Terminal units 37
9.2 Medical supply units 38

10 Marking 38

11 Pipeline installation 38

11.1  General 38

11.2  Location 39

11.3  Pipeline support 40

11.4 Installer qualifications and:res| onsibilities 40
11.4.1 Installer qualifications +v

11.4.2 Installer methods and c-utions 41

11.4.3 Verification by instai.2rs 41

11.5  Repairs, additio1is, :na modifications to existing pipeline systems 41
11.5.1 General 41

11.5.2 Additions-and mocfications 42

12 Commiss‘oning and compliance testing 43
12.1  General 43

12.2 .. Ccmmissioning of supply systems 43

12.3. Coi.missioning of medical gas pipeline distribution systems 43
1Z.4 Zorn.pliance testing 44

12.5 " Health care facility responsibilities 44

12.v  Inspection body responsibilities 45

12.6.1 General 45

12.6.2 New systems and total replacements 46
12.6.3 Additions and modifications 46

12.7  Test reports and records 47

1v December 2012


https://www.stdhive.com/standards/csa-z73961-12-pdf/

Medical gas pipeline systems — Part 1: Pipelines for
medical gases, medical vacuum, medical support
© 2072 CSA Group gases, and anaesthetic gas scavenging systems

13 Information to be supplied by the installer 47
13.1  As-built drawings 47

13.2  Instruction manuals 48

13.3  Maintenance schedules 48

14 Special exemptions for small, stand-alone medical gas pipeline systems 48
14.1  Application of this Clause 48

14.2  Sources 49

14.3  Control equipment 49

14.3.1 General 49

14.3.2 Shut-off valves 49

14.3.3 Alarms 49

14.4  Medical gas piping system 50

15 Maintenance and ongoing verification 50
15.1  General 50

15.2  Detailed requirements 51

15.2.1 Supply systems 51

15.2.2 Control equipment 52

15.2.3 Alarms 52

15.2.4 Pipeline distribution system 52

Annexes

A (informative) — Rationale and commentary on clauses in this Sta.xdird 75

B (normative) — Installation tests 94

C (normative) — Inspection of supply systems and supply system aiarms for certification 97
D (normative) — Inspection of pipelines, valves, and zonc ala.ms 1or certification 708

E (informative) — Pipe size charts 121

F (informative) — Suggested terminal unit distribution'-har: 129

G (normative) — Medical gas zone valves 132

H (informative) — Suggested protocols for manaiing medical gas pipelines 733

I (informative) — Maintenance, repair, modifi :atian, and additions 135

J (normative) — Audit or verification of coini‘ance with Clause 15 — Maintenance and ongoing
verification 138

K (informative) — Medical gas pipingzvs.>m provisional inspection report 7140

Tables
1 — Standard cylinder valve 'itlt connections 53
2 — Nominal distribution pressures and typical flows 54
3 — Alarm requirem<nts ‘or cylinder and vessel-based supply systems 55
4 — Alarm requiremer.*svor mechanical supply systems 57
5 — Gases — Micrking ar.d colour coding 59
6 — Spacing cf pip.ng supports 60
igrwe-
—.Ena ) oints of medical gas pipeline systems 61
— Symbols 62

— Typical bulk supply system with bulk reserve 63

— Typical bulk supply system with external high-pressure cylinder reserve 64
— Typical bulk supply system with internal high-pressure cylinder reserve 65
— Typical bulk supply system for nitrous oxide and carbon dioxide 66

— Typical cryogenic cylinder supply 67

NAUVaAauWwN=T

December 2012 v


https://www.stdhive.com/standards/csa-z73961-12-pdf/

27396.1-12

© 2012 CSA Group

8 — Typical cryogenic liquid cylinder and high-pressure cylinder supply 68
9 — Typical cylinder system 69

10 — Typical medical air system 70

11 — Typical instrument air system 71

12 — Typical medical vacuum system 72

13 — Typical small, stand-alone medical gas system 73

14 — Terminology for pipelines and valves 74

December 2012


https://www.stdhive.com/standards/csa-z73961-12-pdf/

Medical gas pipeline systems — Part 1: Pipelines for
medical gases, medical vacuum, medical support
© 2072 CSA Group gases, and anaesthetic gas scavenging systems

Technical Committee on
Perioperative Safety

S. Taylor St. Joseph’s Health Care,
London, Ontario

M. Armutlu Jewish General Hospital,
Montréal, Québec

A. Bialachowski St. Joseph’s Healthcare Hamilton,
Hamilton, Ontario

D. Chartrand Montreal Neurological Hospital,
Montréal, Québec

). Deslauriers Health Canada,
Ottawa, Ontario

N. Dolan Drager Medical Canada Inc.,
Richmond Hill, Ontario

B. Hunt Class 1 Inc.,
Cambridge, Ontario

C. Landers Weeneebayko General Hospital,
Moose Factory, Ontario

K. LeDez Memorial University of Newfoundland,
St. John’s, Newfoundland and Labrador

B. McLeod Maple Ridge, British Columbia
Representing ORNAC (Operating Room Nurses
Association of Canada)

G. Mendes GE Health Care Technologies,
Mississauga, Ontario

P. Mendes 3M Canada,
London, Ontario

J. Parker London Health Sciences Centre University Hospital,

London, Ontario

D. Piper MAQUET-DYNAMED Inc.,
Markham, Ontario

M. Sagar WorkSafe BC,
Vancouver, British Columbia

R. Shantz Parkin Architects Limited,
Toronto, Ontario

December 2012

Chair

Associate

Associate



27396.1-12

© 2012 CSA Group

P. Smalley

C. Stark

H. Thiemann

K. Warcimaga

J. Wilding

C. Cortissoz

Technology Concepts International,
Chicago, Illinois, USA

London Health Sciences Centre,
London, Ontario

Medical Device Industry Consultant,
Perkasie, Pennsylvania, USA

Selkirk and District General Hospital,
Selkirk, Manitoba

Drager Medical Canada Inc.,
Richmond Hill, Ontario

CSA Group,
Mississauga, Ontario

Associate

Project Manager

December 2012



© 2012 CSA Group

Medical gas pipeline systems — Part 1: Pipelines for
medical gases, medical vacuum, medical support
gases, and anaesthetic gas scavenging systems

Subcommittee on Medical Gas

Systems

B. Hunt

G. Burrill

D. Kirby

M. Allen

P. Brickus

S. Dain

F. DePaepe

G. Edwards

P. Edwards

E. Hood

A. Jang

R. McElroy

R. Nadeau

M. Oddi

C. Over

G. Pankiw

A. Pinkerton

December 2012

Class 1 Inc., Chair
Cambridge, Ontario

Teegor Consulting Inc., Vice-Chair
Fredericton, New Brunswick

New Maryland, New Brunswick Vice-Chair

BeaconMedaes,
Rock Hill, South Carolina, USA

Dent-Gas Equipment Services Inc.,
Scarborough, Ontario

Western University London Health Sciences Centre,
London, Ontario

DMS Medical Gas Systems,
Milton, Ontario

Praxair Canada Inc.,
Mississauga, Ontario

Air Liquide Medical,
Edmonton, Alberta

H.H. Angus & Associates Ltd.,
Toronto, Ontario

Maxxam Analytics Inc.,
Burnaby, British Columbia

RANA Respiratory Care Group,
Morden, Manitoba

Busch Vacuum Technics Inc.,
Boisbriand, Québec

St. Michael’s Hospital,
Toronto, Ontario

Class 1 Inc.,
Cambridge, Ontario

Brant Community Health Care System,
Brantford, Ontario

PMG Systems Ltd. (Pinkerton Medical Gas),
Toronto, Ontario



27396.1-12

© 2012 CSA Group

M. Rosenblitt

J. Smith

A. Wilkins

M. Zacharias

T. Zuana

B. Haydon

LKM Division of SNC-Lavalin Inc.,
Toronto, Ontario

Hemisphere Engineering,
Spruce Grove, Alberta

New Brunswick Research and Productivity Council,
Fredericton, New Brunswick

H. H. Angus & Associates Ltd.,
Toronto, Ontario

Ottawa Hospital,
Ottawa, Ontario

CSA Group,
Mississauga, Ontario

Project Manager

December 2012



Medical gas pipeline systems — Part 1: Pipelines for
medical gases, medical vacuum, medical support
© 2072 CSA Group gases, and anaesthetic gas scavenging systems

Preface

This is the third edition of CSA Z7396.1, Medical gas pipeline systems — Part 1: Pipelines for medical gases,
medical vacuum, medical support gases, and anaesthetic gas scavenging systems. It supersedes the previous
edition, published in 2009 under the title Medical gas pipeline systems — Part 1: Pipelines for medical gases
and vacuum. It is comparable in scope to ISO 7396-1, Medical gas pipeline systems — Part 1: Pipeline
systems for compressed medical gases and vacuum, and ISO 7396-2, Medical gas pipeline systems — Part 2:
Anaesthetic gas scavenging disposal systems, but contains requirements to reflect Canadian practices and
safety considerations.

This Standard is primarily intended to address new installations and does not require the retrofitting of
existing systems. Clause 11.5 covers repairs, additions, and modifications to existing pipeline systems. For
existing systems, the Subcommittee recommends that health care facilities document and survey their
installations to determine the adequacy of the pipeline distribution system and to properly identify
components requiring emergency repairs or maintenance.

Explanatory material has been added to clarify the content of this Standard. An asterisk (*) beside a
clause number identifies a clause for which further information is provided in Annex A.

This Standard was prepared by the Subcommittee on Medical Gas Systems, under the jurisdiction of the
Technical Committee on Perioperative Safety and the Strategic Steering Committee on Health Care
Technology, and has been formally approved by the Technical Committee.

Notes:

(1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains
the responsibility of the users of the Standard to judge its suitability for their particular purpose.

(3) This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code of
good practice for standardization as “substantial agreement. Consensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent with this definition that a member may be included in the Technical
Committee list and yet not be in full agreement with all clauses of this Standard.

(4) To submit a request for interpretation of this Standard, please send the following information to
inquiries@csagroup.org and include “Request for interpretation” in the subject line:

(a) define the problem, making reference to the specific clause, and, where appropriate, include an illustrative sketch;

(b) provide an explanation of circumstances surrounding the actual field condition; and

(c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

(5) This Standard is subject to periodic review, and suggestions for its improvement will be referred to the appropriate
committee. To submit a proposal for change, please send the following information to inquiries@csagroup.org and
include “Proposal for change” in the subject line:

(a) Standard designation (number);

(b) relevant clause, table, and/or figure number;
(c) wording of the proposed change; and

(d) rationale for the change.
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1 Scope

1.1

This Standard specifies safety requirements for pipelines for medical gases, medical vacuum, medical

support gases, and anaesthetic gas scavenging systems in health care facilities, both public and private. It

applies to all facilities providing health care services, regardless of type, size, location, or range of services,

including, but not limited to

(a) acute care hospitals;

(b) in-patient continuing care hospitals;

(c) long-term care facilities;

(d) community-based providers;

(e) leased/rental suites in office buildings; and

(f) ambulatory and outpatient care clinics (e.g., day surgery, endoscopy clinics, dentists’ offices, and
doctors’ offices).

1.2*

This Standard is intended for use by anyone involved in the design, installation, commissioning and

testing, documentation, operation, and maintenance of pipelines for medical gases, medical vacuum,

medical support gases, and anaesthetic gas scavenging systems. The requirements cover

(a) the design of systems to ensure the continuous supply of gas or vacuum in normal condition or in
single fault condition;

(b) the selection of materials and components;

(c) the non-interchangeability of equipment between different gas systems and services;

(d) the cleanliness of materials and components and of the completed system;

(e) installation procedures for supply systems and pipelines;

(f) the configuration of system components;

(g) control, monitoring, and alarm systems;

(h) the markings and information to be supplied by the manufacturer or installer;

(i) contaminant testing of pipelines;

() thefinal testing of each medical gas pipeline prior to its use in patient care to ensure that it contains
only the specified gas; and

(k) maintenance and ongoing verification.

1.3

This Standard applies to pipeline systems for

(a) medical gases or medical gas mixtures, including
(i) oxygen USP;
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