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Preface

This is the fourteenth edition of CSA B149.1, Natural gas and propane installation code. 1t supersedes the
previous editions, published in 2005 and 2000 by the Canadian Standards Association (CSA) as
CAN/CSA-B149.1, in 1995, 1991, 1986, 1980, 1978, 1976, and 1974 by the Canadian Gas Association
(CGA), and in 1971, 1966, 1962, and 1958 by the Canadian Standards Association.

In 1958, the Canadian Standards Association published the first edition of CSA B149, Installation Code
for Gas Burning Appliances and Equipment. 1t was superseded by later editions in 1962, 1966, and 1971.
Following the publication of the 1966 edition, the decision was made to split the Code into two parts:
B149.1, dealing with the installation of appliances and equipment burning natural gas, and B149.2,
dealing with the installation of appliances and equipment burning propane. As a first step, B149.2 was
prepared and first published in 1969.

The Canadian Gas Association was accredited by the Standards Council of Canada as the standards
development organization responsible for preparing standards for gas-burning appliances and equipment,
and in this connection took over responsibility for the B149 Code in 1974. New editions of the Code were
subsequently published in 1974, 1976, 1978, 1980, 1986, 1991, and 1995.

On June 30, 1997, the Canadian Standards Association acquired International Approval Services (IAS),
which was until then a joint venture of the American Gas Association (AGA) and the Canadian Gas
Association. Under this agreement, CSA acquired the complete range of IAS standards administration,
certification, and registration products and services for appliances and accessories fuelled by natural and
liquefied petroleum gases. In 1998, the CSA B149 Installation Code Committee agreed to publish a
Natural Gas and Propane Installation Code that would amalgamate the first seven sections of
CAN/CGA-B149.1 and CAN/CGA-B149.2 to become CAN/CSA-B149.1-00. This amalgamation was in
response to the trend among the authorities having jurisdiction of combining licensing and training for
natural gas and propane. The remaining sections 8 to 14 of CAN/CGA-B149.2 became
CAN/CSA-B149.2-00, Propane Storage and Handling Code.

In this 2010 edition, where a major change or addition to the previous edition of the Code has been
made, the clause, table, or figure affected is identified by the symbol delta (A) in the margin. Users of the
Code are advised that the change markers in the text are not intended to be all-inclusive and are provided
as a convenience only; such markers cannot constitute a comprehensive guide to the revisions made to
the Code. Care must therefore be taken not to rely on the change markers to determine the current
requirements of the Code. As always, users of the Code must consider the entire Code and any local
amendments.

The CSA B149 Installation Code Committee, which is responsible for preparing this Code, consists of
members of the provincial gas inspection authorities, natural gas utilities, propane distributors, appliance,
equipment, and accessory manufacturers, certification organizations, and representatives from the
Heating, Refrigeration and Air Conditioning Institute of Canada, the Mechanical Contractors association of
Canada and federal government departments. This Code has been formally approved by the CSA B149
Installation Code Committee and by the Interprovincial Gas Advisory Council.
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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 Code is stated in its Scope, it is important to note that it remains the
responisibility of the users of the Code to judge its suitability for their particular purpose.

(3) This publication 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 publication.

(4) To submit a request for interpretation of CSA Standards, please send the following information to inquiries@csa.ca 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;
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(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 published in CSA’s periodical Info Update, which is available on the CSA website at

http://standardsactivities.csa.ca.

(5) CSA Standards are subject to periodic review, and suggestions for their improvement will be referred to the appropriate
committee. To submit a proposal for change to CSA Standards, please send the following information to
inquiries@csa.ca 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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B149.1-10
Natural gas and propane
installation code

1 Scope

1.1

This Code applies to the installation of

(a) appliances, equipment, components, and accessories where gas is to be used for fuel purposes;

(b) piping and tubing systems extending from the termination of the utility installation or from the
distributor’s propane tank;

(c) vehicle-refuelling appliances and associated equipment meeting the requirements of a
general-purpose appliance to fill a natural-gas-fuelled vehicle; and

(d) stationary gas engines and turbines.

1.2

This Code does not apply to

(a) marine or pipeline terminals;

(b) gas where used as a feedstock in petroleum refineries or chemical plants;

(c) utility pipeline distribution and transmission pipelines;

(d) storage and handling of liquefied natural gas or underground reservoirs for natural gas;

(e) theinstallation of NGV fuel systems, containers, and refuelling stations;

(f) the storage and utilization of compressed natural gas on boats;

(g) theinstallation of vehicle-refuelling appliances when NGV storage containers are installed as part of
the system;

(h) refrigerated storage or underground reservoirs for propane;

(i) propane used on boats;

() propane used as a propellant in aerosol containers;

(k) butane fuel cylinders of 150 g capacity or less; and

(I) the installation of containers and equipment to be used for propane in distribution locations and
filling plants and on tank trucks, tank trailers, and cargo liners.

1.3

Where the term “gas” is used, the requirements of this Code include, and apply equally to, any of the
following gases or mixtures of them: natural gas, manufactured gas, or mixtures of propane gas and air,
propane, propylene, butanes (normal butane or isobutane), and butylenes.

1.4

This Code and any Standards referenced in it do not make or imply any assurance or guarantee with
respect to the life expectancy, durability, or operating performance of equipment and materials
referenced in the Code.

1.5

The values given in yard/pound units are the standard. This Code contains SI (metric) equivalents to
yard/pound units so that the Code can be used in SI (metric) units. SI (metric) equivalents may be
approximate.

January 2010 1



SCSA B149.2-10

STANDARDS

Propane storage and handling code




Legal Notice for Standards

Canadian Standards Association (CSA) standards are developed 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 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 does not warrant the accuracy, completeness, or currency of any
of the information published in this document. CSA makes no representations or warranties regarding this document’s compliance with
any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS,
COSTS, OR EXPENSES.

In publishing and making this document available, CSA is not undertaking to render professional or other 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 entity. The information in this document is
directed to those who have the appropriate degree of experience to use and apply its contents, and CSA accepts no responsibility
whatsoever arising in any way from any and all use of or reliance on the information contained in this document.

CSA is a private not-for-profit company that publishes voluntary standards and related documents. CSA has no power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership

As between CSA and the users of this document (whether it be in printed or electronic form), CSA is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (except as otherwise noted to the contrary), and
all inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected
by patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document
may violate laws that protect CSA’s and/or others’ intellectual property and may give rise to a right in CSA and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by law, CSA reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA shall not be held
responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

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

If this document is in electronic form:

* load this document onto a computer for the sole purpose of reviewing it;
* search and browse this document; and

e print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA to have such
copies, and only if this Legal Notice appears on each such copy.

In addition, users may not and may not permit others to

* alter this document in any way or remove this Legal Notice from the attached standard;
¢ sell this document without authorization from CSA; or

* make an electronic copy of this document.

If you do not agree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
make any copies of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
document constitutes your acceptance of the terms and conditions of this Legal Notice.

@

®
CANADIAN STANDARDS
ASSOCIATION




CSA Standards Update Service

B149.2-10
January 2010

Title: Propane storage and handling code
Pagination: 139 pages (xiv preliminary and 125 text), each dated January 2010

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

e go to www.ShopCSA.ca

e click on E-mail Services under MY ACCOUNT

e click on CSA Standards Update Service

The List ID that you will need to register for updates to this publication is 2020607.

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

Visit CSA’s policy on privacy at www.csagroup.org/legal to find out how we protect your
personal information.






CSA Standard

B149.2-10
Propane storage and handling code

@

®
CANADIAN STANDARDS
ASSOCIATION

®Registered trade-mark of Canadian Standards Association

Published in January 2010 by Canadian Standards Association
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 www.ShopCSA.ca



Jﬁ\ ENTY, o Qcég@ CNL(;%o
SEPP
(%? S~ BIO"GAS
- o2 ENERG Y
100%

The Canadian Standards Association (CSA) prints its publications on Rolland Enviro100, which contains
100% recycled post-consumer fibre, is EcoLogo and Processed Chlorine Free certified, and was manufactured

using biogas energy.

To purchase CSA Standards and related publications, visit CSA’s Online Store at www.ShopCSA.ca or
call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-55491-241-4
Technical Editor: Tony Cautillo

© Canadian Standards Association — 2010

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



© Canadian Standards Association Propane storage and handling code

Contents

CSA B149 Installation Code Committee vii

Interprovincial Gas Advisory Council xi

Preface «xi

1 Scope ]

2 Reference publications 2

3 Definitions 4

4 General 10

4.1 Application 10

4.2 Approval of appliances, accessories, components, equipment, and material 717
4.3 Responsibilities of the installer 77

4.4 Training and quality of labour 17
4.5 Suitability of use 72

4.6 Electrical connections and components 12
4.7 Hazardous locations 12

4.8 Smoking 12

4.9 Isolation of safety devices 13

4.10  Leak detection 13

4.11  Appliance clearances to combustible material 13

4.12  Accessibility 13

4.13  Appliance ductwork connections 73

4.14 Combined heating systems 13

4.15 Appliances protected by automatic fire-extinguishing systems 14
4.16  Control of appliances with self-energized pilots 74

4.17  Defective heat exchangers 74

4.18 High-altitude installations 74

4.19  Protection of appliances from physical damage 15

5 General requirements for propane and propane equipment 75
5.1 Odorization 15
5.2 Container filling 15

5.3 Protection of containers and equipment 716

54 Pressure regulators 17

5.5 Line relief valves 17

5.6 Hydrostatic relief valves 17

5.7 Vent lines and discharge lines from regulators and line relief valves 17

5.8 Termination of vent and discharge lines from regulators, line relief valves, and hydrostatic relief
valves 18

5.9 Piping, tubing, hose, and fittings 18

6 Cylinder systems 18

6.1 Requirements for cylinders 18

6.2 Liquid level gauges on cylinders 20
6.3 Automatic regulating equipment 20
6.4 Purging and filling of cylinders 21

)

January 2010



B149.2-10 © Canadian Standards Association

6.5

6.5.1
6.5.2
6.5.3
6.5.4
6.5.5

6.5.6

6.5.7
6.5.8
6.5.9
6.5.10
6.6
6.7
6.8
6.9

Storage and use of cylinders at locations other than filling plants 22

General 22

Cylinders stored outdoors for commercial or industrial use or sale 23

Cylinders at construction sites 25

Cylinders supplying propane for welding, cutting, and preheating processes 26
Cylinders at commercial and industrial sites to supply propane for industrial trucks and ice
maintenance equipment 26

Storage of non-refillable cylinders in retail outlets and their warehouses (mercantile
occupancies) 27

Cylinders at sites where propane is supplied for cleaning and polishing equipment 29
Storage of cylinders located in special rooms or buildings 30

Cylinders supplying propane to portable food-serving carts located indoors 30
Construction of special cylinder storage rooms or buildings 30

Transportation of cylinders 37

Installation of cylinders 32

Rooftop installation of cylinder systems 33

Diking and grading 33

7 Tank systems, filling plants, and refill centres 33

7.1

7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.16
7.7
7.18
7.19
7.19.1
7.19.2
7.19.3
7.19.4
7.19.5
7.20
7.21

General 33

Relief valves 35

Emergency shut-off valves 35

Excess-flow and back check valves 36

Pressure gauges on tanks 37

Liquid-level gauges on tanks 37

Filling of tanks 38

Installation of underground tanks 40

Discharge from tank relief valves 42

Location of consumer tanks 42

Tank supports 43

Filling plants and refill centres 44

Electrical equipment at filling plants 46

Storage of containers at filling plants 46

Fencing of filling plants 46

Location of tanks at filling plants and container refill centres 46
Container filling locations with provisions for container storage 46
Filling plants served by rail 48

Container refill centres 48

General 48

Fencing of container refill centres 49

Ventilated cabinets or enclosures 49

Protection against vehicular traffic 49

Electrical equipment 50

Dispensing devices 50

Movement of tanks not designed for transportation or delivery of propane 55

8 Tank trucks, tank trailers, and cargo liners 55

8.1
8.2
8.3
8.4
8.5
8.6
8.7

General 55

Tank equipment on tank trucks, tank trailers, and cargo liners 55

Pumps and compressors on tank trucks and cargo liners 56

Piping, tubing, hose, and fittings on tank trucks, tank trailers, and cargo liners 56
Electrical equipment and lighting on tank trucks, tank trailers, and cargo liners 56
Braking systems and chock blocks 56

Exhaust systems 57

January 2010



© Canadian Standards Association Propane storage and handling code

8.8 Engine fuel 57

8.9 Fire extinguishers 57

8.10  Tank truck and cargo liner lettering 57

8.11  Towing tank trailers 57

8.12  Filling of tank trucks, tank trailers, and cargo liners 57
8.13  Operation of tank trucks, tank trailers, and cargo liners 58
8.14  Parking vehicles used to transport propane 58

8.15  Vehicles parked in public parking garages 59

8.16  Vehicles parked in private garages 59

8.17  Repair or servicing in private garages 59

8.18  Repair or servicing in repair garages 60

9 Vaporizers 60

9.1 General 60

9.2 Indirect vaporizers 61
9.3 Direct-fired vaporizers 62

10 Propane as an engine fuel 62

10.1  General 62

10.2  Engine fuel containers 63

10.3  Engine fuel piping, tubing, hose, and fittings 64
10.4  Engine fuel container equipment 65

10.5 Hydrostatic relief valves 65

10.6  Engine fuel vaporizers (converters) 65

10.7  Engine fuel regulators and valves 66

10.8  Servicing and parking indoors 66

10.9  Exchange of engine fuel containers 67

11 Installation of appliances, equipment, and containers on highway vehicles, recreational
vehicles, mobile housing, outdoor food service units, and wash-mobiles 67

11.1  General 67

11.2  Installation of containers 68

11.3  Installation of cylinders 68

11.4  Equipment on cylinders connected for use 69
11.5 Installation of tanks 69

11.6  Piping, tubing, hose, and fittings 72

11.7  Appliances 73

11.8 Marking 74

11.9 Parking 75

Annexes

A (informative) — Purging procedures for propane containers 76
B (informative) — Guide for tank installations 87

C (informative) — Concrete trough 83

D (informative) — Cylinder inspection report 84

E (informative) — Barrier protection 85

F (informative) — Piping expansion and flexibility 86

G (informative) — Reference diagram for electrical classification 88
H (informative) — Sizing of dip tube length 89

1 (informative) — Bar hole diagram 90

J (informative) — General information 97

K (informative) — Two-stage regulation 107

L (informative) — Hose connector lengths 109

Index 1770

January 2010 | /4



B149.2-10 © Canadian Standards Association

Tables
6.1 — Maximum permitted filling density of a cylinder by weight 217
6.2 — Maximum permitted filling density of a cylinder by liquid volume 21

6.3 — Cylinder storage clearances 23
6.4 — Storage of non-refillable cylinders in mercantile occupancies 28
6.5 — Storage of non-refillable cylinders in the backstock (warehouse) area of mercantile

occupancies 29
7.1 — Maximum permitted filling density of a tank by liquid volume (rotary or slip-tube gauge) 39
7.2 — Maximum permitted filling density of a tank by liquid volume (fixed-liquid-level gauge) 39
7.3 — Underground tanks 47

7.4 — location of above-ground tanks for consumer applications limited to vapour withdrawal and/or
liquid withdrawal to a vaporizer 44

7.5 — Location of tanks at filling plants and container refill centres 47

7.6 — Electrical classification 57

10.1 — Mechanical ventilation rate in buildings 63

vi January 2010



© Canadian Standards Association Propane storage and handling code

B149.2-10
Propane storage and handling code

1 Scope

1.1

This Code applies to

(a) the storage, handling, and transfer of propane;

(b) the installation of appliances, equipment, components, accessories, and containers on highway
vehicles, recreational vehicles, mobile housing, outdoor food service units, and wash-mobiles
when propane is to be used for fuel purposes;

(c) propane used as an engine fuel in other than highway vehicles; and

(d) the installation of containers and equipment to be used for propane in distribution locations and
filling plants.

1.2

This Code does not apply to

(a) marine or pipeline terminals;

(b) gas where used as a feedstock in petroleum refineries or chemical plants;

(c) utility pipeline distribution and transmission pipelines;

(d) refrigerated storage or underground reservoirs for propane;

(e) propane used on boats;

(f) propane used as a propellant in aerosol containers;

(g9) butane fuel cylinders of 5.3 oz (150 g) capacity or less; and

(h) the installation of appliances, equipment, components, accessories, and containers other than
those on highway vehicles, recreational vehicles, mobile housing, outdoor food service units, and
wash-mobiles when propane is to be used for fuel purposes.

1.3

Where the term “propane” is used, the requirements of this Code include, and apply equally to, any
material that is composed predominantly of any of the following hydrocarbons or mixtures of them:
propane, propylene, butanes (normal butane or isobutane), and butylenes.

1.4

The values given in yard/pound units are the standard. This Code contains SI (metric) equivalents to
yard/pound units so that the Code can be used in SI (metric) units. SI (metric) equivalents may be
approximate.

1.5

In this Code, unless approved otherwise by the authority having jurisdiction, “shall” indicates a
mandatory requirement; “should” indicates a recommendation or that which is advised but not
mandatory; and “may” indicates an advisory or optional statement. Notes to the text do not include
mandatory or alternative requirements. The purpose of a note is to separate from the text explanatory or
informative material that is not properly a part of this Code. Notes to figures and tables, however, are
considered part of the figure or table and may be written as mandatory requirements. Annexes are
designated normative (mandatory) or informative (non-mandatory) to define their application.
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