
B149.3-15

Code for the field approval of 
fuel-related components on appliances 
and equipment

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-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 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 GROUP HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, 
INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group 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 Group accepts no 
responsibility whatsoever arising in any way from any and all use of or reliance on the information contained in this document. 

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Group 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 Group and the users of this document (whether it be in printed or electronic form), CSA Group 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 Group’s and/or others’ intellectual property and may give rise to a right in CSA Group 
and/or others to seek legal redress for such use, modification, copying, or disclosure. 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 of this standard may be the subject of patent rights. CSA Group 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 Group 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:

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA Group 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

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.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


Standards Update Service

B149.3-15
August 2015

Title: Code for the field approval of fuel-related components on appliances and equipment
Pagination: 80 pages (ix preliminary and 71 text), each dated August 2015

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

• go to shop.csa.ca

• click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2423382.

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

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

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://shop.csa.ca
http://csagroup.org/legal
https://www.stdhive.com/standards/csa-b1493-15-pdf/


Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


TMA trade-mark of the Canadian Standards Association, operating as “CSA Group”

Published in August 2015 by CSA Group
A not-for-profit private sector organization

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3
1-800-463-6727 • 416-747-4044

Visit our Online Store at shop.csa.ca

B149.3-15
Code for the field approval of fuel-related 
components on appliances and equipment

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://shop.csa.ca
https://www.stdhive.com/standards/csa-b1493-15-pdf/


ISBN 978-1-77139-760-5

© 2015 CSA Group

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

To purchase standards and related publications, visit our Online Store at shop.csa.ca or call toll-free 
1-800-463-6727 or 416-747-4044.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://shop.csa.ca
https://www.stdhive.com/standards/csa-b1493-15-pdf/


August 2015 iii

Contents

© 2015 CSA Group
Code for the field approval of fuel-related

components on appliances and equipment

Technical Committee on the Code for the Field Approval of Fuel-Related Components on Appliances and 
Equipment vi

Interprovincial Gas Advisory Council (IGAC) ix

Preface xi

1 Scope 1

2 Reference publications 2

3 Definitions 4

4 Pilot gas valve train 9
4.1 Pilot supply 9
4.2 Manual shut-off valves 10
4.3 Pressure regulators 10
4.4 Overpressure protection devices 11
4.5 Safety shut-off valves 11
4.6 Test firing valves 12
4.7 Pilot burners 13
4.8 Safety flare pilots 14

5 Main gas valve train 14
5.1 Manual isolation valves 14
5.2 Pressure regulators 14
5.3 Safety shut-off valves 14
5.4 Input flow control systems 17
5.5 Test firing valves 17
5.6 Main burner 18
5.7 Overpressure protection devices 20

6 Additional requirements for liquid propane valve trains 20

7 Applications 21
7.1 Installation 21
7.2 Unions and flanges 22
7.3 Pressure test points 22
7.4 Pressure ratings 22
7.5 Multi-purpose components 22
7.6 Bleed vents for valves, combination controls, pressure regulators, relief valves, and other control 

devices 22
7.7 Observation of main burner flame and ignition source 24
7.8 Pneumatic control systems 24
7.9 Supplementary requirements for controls and valves subjected to low ambient temperatures 24
7.10 Hoses and hose fittings 24

8 Ignition systems 24
8.1 General 24
8.2 Electric ignition systems 25
8.3 Manual ignition systems 25

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


B149.3-15 © 2015 CSA Group

iv August 2015

9 Safety controls 25
9.1 Combustion safety control systems 25
9.2 Prepurge 26
9.3 Low fire start 27
9.4 Temperature and pressure safety limit controls 27
9.5 Gas pressure safety limit control 28
9.6 Auxiliary fans and dampers 28
9.7 Programmable controllers 29
9.7.1 General 29
9.7.2 Programmable controllers 29

10 Electrical requirements 31
10.1 Supply 31
10.2 Appliance circuits 31

11 Rating plate 32

12 Initial start-up procedure 32

13 Additional requirements for process ovens, process furnaces, and atmosphere 
generators 32

13.1 General requirements 32
13.1.1 Design and installation 32
13.1.2 Location 33
13.1.3 Accessibility and mounting of controls 33
13.1.4 Explosion relief 33
13.1.5 Auxiliary fans and dampers 34
13.2 Gas safety devices 34
13.2.1 General 34
13.2.2 Combustion safeguards 34
13.2.3 Temperature bypass controllers and their temperature-sensing elements 34
13.3 Ignition systems 35
13.4 High temperature limit control 35
13.5 Purge cycle 35
13.6 Gas/air mixers 35
13.6.1 Gas/air mixture piping 35
13.6.2 Mixer adjustments 36
13.6.3 Mixing blowers 36
13.6.4 Mechanical gas/air mixers 36
13.6.5 Automatic fire-checks 37
13.7 Radiant-tube heating systems 37
13.8 Atmosphere generators 37
13.8.1 Exothermic generators 37
13.8.2 Endothermic generators 39

Annexes
A (informative) — Recommended procedure for initial start-up of high input equipment [over 400 000 

Btuh (120 kW)] 42
B (informative) — Valve diagrams 44
C (informative) — Abbreviations 61
D (informative) — Guidelines for electronic-type fuel air-ratio control (FARC) systems 62
E (informative) — Guidelines for flare pilot systems 65
F (informative) — Guidelines for valve proving systems (VPS) 67
G (informative) — Requirements for use of oxygen in combustion systems 72

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


© 2015 CSA Group
Code for the field approval of fuel-related

components on appliances and equipment

August 2015 v

H (informative) — Liquid fuels 74
I (informative) — Solid fuels 76

Tables
5.1—Valve and vent line pipe sizing 17

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


B149.3-15 © 2015 CSA Group

vi August 2015

Technical Committee on the Code for 
the Field Approval of Fuel-Related 
Components on Appliances and 
Equipment

K. Carlisle Karl Dungs Inc.,
Blaine, Minnesota, USA

Chair

S. Carron Combustion Solutions Inc.,
Calgary, Alberta

Vice-Chair

P. Baker Maxitrol Company,
Port Dover, Ontario

Associate

R. Brousseau Régie du Bâtiment du Québec,
Montréal, Québec

Associate

C. Bale Weishaupt Corporation,
Mississauga, Ontario

P. Barhydt AerBurn Engineering and Consulting,
Burlington, Ontario

P. Bégin Pierre Bégin, ing.,
Consultant-Combustion,
Sainte-Thérèse, Québec

G. Bradley Maxon, a Honeywell Company,
Mississauga, Ontario

R. Chapman Firebridge Inc.,
Burlington, Ontario

Associate

P. Christensen Yukon Government,
Whitehorse, Yukon Territories

Associate

N. Croskerry ArcelorMittal Dofasco,
Hamilton, Ontario

D. Curry Selas Heat Technology Company, Inc.,
Streetsboro, Ohio, USA

Associate

S. Davey Bacon Engineering Ltd.,
Toronto, Ontario

M. Davidson Province of New Brunswick Dept. of Public Safety,
Fredericton, New Brunswick

Associate

W. Dell Sector Technology Inc.,
Burlington, Ontario

Associate

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b1493-15-pdf/


© 2015 CSA Group
Code for the field approval of fuel-related

components on appliances and equipment

August 2015 vii

J. Domuracki Fives North American Combustion Canada Inc.,
Bolton, Ontario

Associate

F. Drndarevic Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

D. Eastman Service NL, Newfoundland & Labrador,
St. John’s, Newfoundland & Labrador

Associate

D. Evans Bruce Sutherland Associates Ltd.,
Dartmouth, Nova Scotia

N. Farahani Intertek Testing Services NA Ltd.,
Coquitlam, BC

Associate

P. Fowler Nova Scotia Department of Labour Advanced 
Education,
Halifax, Nova Scotia

Associate

Z. Fraczkowski Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

Associate

D. Hird SaskPower,
Regina, Saskatchewan

R. Hutchinson Dow Chemical Canada ULC Western Canada 
Operations,
Fort Saskatchewan, Alberta

C. Ireland Fuel Applications Ltd.,
Hamilton, Ontario

Associate

M. Ishikawa Miura Boiler Company Limited,
Brantford, Ontario

Associate

J. Jachniak ENEFEN Energy Efficiency Engineering Ltd.,
Leduc, Alberta

Associate

C. Jorgenson British Columbia Safety Authority (BCSA),
New Westminster, British Columbia

C. Lashek Manitoba, Office of the Fire Commissioner,
Winnipeg, Manitoba

Associate

M. LeBlanc Province of New Brunswick Dept. of Public Safety,
Grand Falls, New Brunswick

Associate

W. Lock British Columbia Safety Authority (BCSA),
New Westminister, British Columbia

Associate

S. Manning Alberta Municipal Affairs Safety Services,
Edmonton, Alberta

Associate

J. Marshall Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

Associate



B149.3-15 © 2015 CSA Group

viii August 2015

R. McRae Government of the NWT Public Works & Services,
Yellowknife, Northwest Territories

Associate

G. Prociw Union Gas Limited,
Chatham, Ontario

Associate

V. Quiring Engineered Air, Division of Airtex Manufacturing 
Partnership,
Calgary, Alberta

Associate

B. Reid Department of Environment, Energy and Forestry,
Charlottetown, Prince Edward Island

Associate

J. Renaud Régie du bâtiment du Québec,
Montréal, Québec

W. Simpson North American Standards Assesment Corp.,
Sherwood Park, Alberta

T. Siteman Fossil Power Systems Inc.,
Dartmouth, Nova Scotia

T. Stroud Hearth Patio & Barbecue Association,
Seattle, Washington, USA

R. Sumabat Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

Associate

P. Terkovics Advanced Combustion Inc.,
Concord, Ontario

Associate

P. Tervit PT Energy Solutions,
MIssissauga, Ontario

G. Tremblett Service NL, Newfoundland & Labrador,
St. John’s, Newfoundland & Labrador

Associate

C. Valliere Alberta Municipal Affairs Safety Services,
Edmonton, Alberta

Associate

P. Voortman JV Energy Solutions Inc.,
Kingsville, Ontario

Associate

G. Williams Regina, Saskatchewan Associate

K. Penn CSA Group,
Mississauga, Ontario

Project Manager



© 2015 CSA Group
Code for the field approval of fuel-related

components on appliances and equipment

August 2015 ix

Interprovincial Gas Advisory 
Council (IGAC)

J. Marshall Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

Chair

M. Davidson Province of New Brunswick Dept. of Public Safety, 
Fredericton, New Brunswick

Vice-Chair

J. Renaud Régie du bâtiment du Québec, 
Montréal, Québec

Vice-Chair

A. Ali SaskPower,
Regina, Saskatchewan

R. Brousseau Régie du Bâtiment du Québec, 
Montréal, Québec

Alternate

P. Christensen Yukon Government, 
Whitehorse, Yukon

P. Fowler Nova Scotia Department of Labour Advanced 
Education,
Dartmouth, Nova Scotia

Z. Fraczkowski Technical Standards & Safety Authority (TSSA), 
Toronto, Ontario

Alternate

D. Hird SaskPower
Regina, Saskatchewan

Alternate

C. Lashek Office of the Fire Commissioner, Province of Manitoba,
Winnipeg, Manitoba

W. Lock British Columbia Safety Authority (BCSA), 
New Westminster, British Columbia

Alternate

S. Manning Alberta Municipal Affairs Safety Services, 
Edmonton, Alberta

R. McRae Government of the NWT, 
Yellowknife, Northwest Territories

B.  Reid Department of Environment, Energy and Forestry, 
Charlottetown, Prince Edward Island

G. Slingerland Standards Council of Canada (SCC), 
Ottawa, Ontario

Associate

G. Tremblett Service NL, Newfoundland & Labrador, 
St. John’s, Newfoundland and Labrador



B149.3-15 © 2015 CSA Group

x August 2015

C. Valliere Alberta Municipal Affairs Safety Services, 
Edmonton, Alberta

Alternate

M. Wani Government of Nunavut Dept. of Community & 
Government Services, 
Iqaluit, Nunavut

B. Zinn British Columbia Safety Authority (BCSA), 
Coquitlam, British Columbia



© 2015 CSA Group
Code for the field approval of fuel-related

components on appliances and equipment

August 2015 xi

Preface

This is the fifth edition of CSA B149.3, Code for the field approval of fuel-related components on appliances 
and equipment. It supersedes the previous editions published in 2010, 2005, and 2000 by the Canadian 
Standards Association (CSA) as CSA B149.3, and in 1989 by the Canadian Gas Association (CGA) as 
CAN/CGA-B149.3.

This Code brings together for the convenience of users the applicable requirements for appliances and 
equipment, originally published as part of the CSA B149.1 and CSA B149.2 Codes.

In this 2015 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 (Δ) 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 B149.3 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 B149.3 
Technical Committee on the Code for the Field Approval of Fuel-Related Components on Appliances and 
Equipment and by the Interprovincial Gas Advisory Council.

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 

responsibility of the users of the Code to judge its suitability for their particular purpose.
(3) This Code 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 Code.

(4) To submit a request for interpretation of this Code, 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 Code is subject to review five years from the date of publication. 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.

http://standardsactivities.csa.ca
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B149.3-15
Code for the field approval of 
fuel-related components on 
appliances and equipment

1 Scope

1.1
This Code contains the requirements for fuel-related components and accessories and their assembly on an 
appliance utilizing gas, downstream of the manual shut-off valve specified in Clause 6.18.2 of CSA B149.1. 
Clause 13 of this Code contains additional requirements for process ovens, including bakery ovens, 
process furnaces, and atmosphere generators operating at approximately atmospheric pressure and used 
by industry for the processing of materials. Recommended requirements for liquid and solid fuel-burning 
appliances are located in Annex H (liquids) and Annex I (solids).

1.2
This Code does not apply to
(a) installations in marine pipeline terminals;
(b) gas where used as a feedstock in petroleum refineries or chemical plants;
(c) gas designated for storage or handling, or both, at liquefied petroleum gas bulk plants;
(d) gas where used for natural gas for vehicles;
(e) a new appliance for which there is an approved Standard;
(f) a manually operated appliance with an input not exceeding 20 000 Btuh (6 kW) used for industrial 

applications; and
(g) other fuels not covered in this Code and used in combination with gas.

1.3
When another fuel is used in the installation and in combination with gas, the safe operation of that fuel 
shall be approved.

1.4
Requirements contained herein apply only to that portion of an appliance using gas as defined in 
Clause 1.7, atmosphere gas, and reaction gas.

1.5
The requirements contained in this Code apply
(a) to new non-certified appliances and equipment of all inputs for which there is no approved Standard;
(b) when the upgrading of an existing certified or non-certified appliance is required; and
(c) to programmable logic controllers or microprocessor-based controls used for flame safety.

1.6
The requirements contained in this Code may be used to replace or supplement an approved Standard 
with the permission of the authority having jurisdiction.

Δ

Δ

Δ
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1.7
When 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, propane, propane air, propylene, 
butane (normal butane or isobutane), and butylene.

1.8
The values given in yard/pound units are the standard. The values given in parentheses are for information 
only.

1.9
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.

2 Reference publications
This Code refers to the following publications, and where such reference is made, it shall be to the edition 
listed below, including all amendments published thereto.

CSA Group
Note: CGA Standards, Recommended Practices, and Codes are now published by CSA.
CAN1-6.4-M79 (R2011)
Automatic gas ignition systems and components

ANSI Z21.21-2012/CSA 6.5-2012
Automatic valves for gas appliances

ANSI Z21.78-2010/CSA 6.20-2010
Combination gas controls for gas appliances

ANSI Z21.15-2009/CSA 9.1-2009 (R2014)
Manually operated gas valves for appliances, appliance connector valves and hose end valves

CGA 3.11-M88 (R2014)
Lever Operated Pressure Lubricated Plug Type Gas Shut-Off Valves

CGA 3.16-M88 (R2014)
Lever Operated Non-Lubricated Gas Shut-Off Valves

CAN/CGA-8.1-M86 (R2011)
Elastomeric Composite Hose and Hose Couplings for Conducting Propane and Natural Gas

CAN1-8.3-77 (R2011)
Thermoplastic Hose and Hose Couplings for Conducting Propane and Natural Gas

B139 Series-15
Installation code for oil-burning equipment

B140 Series of Standards




