
Z276-18

Liquefied natural gas (LNG) — 
Production, storage, and handling

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-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:
• load this document onto a computer for the sole purpose of reviewing it;
• search and browse this document; and
• 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 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
• alter this document in any way or remove this Legal Notice from the attached standard;
• sell this document without authorization from CSA Group; 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.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Standards Update Service

Z276-18
January 2018

Title: Liquefied natural gas (LNG) — Production, storage, and handling

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 2425359.

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

Visit CSA Group’s policy on privacy at www.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
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-z276-18-pdf/


ISBN 978-1-4883-1143-7 

© 2018 CSA Group 
All rights reserved. No part of this publication may be reproduced in any form whatsoever 
without the prior permission of the publisher.

Published in January 2018 by CSA Group 
A not-for-profit private sector organization 

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3  

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.

®A trademark of the Canadian Standards Association, operating as “CSA Group”

Liquefied natural gas (LNG) — 
Production, storage, and handling

Z276-18

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-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 1

Contents
Technical Committee on Liquefied Natural Gas 7

Annex B Task Force 11

Preface 13

0 Introduction 14

1 Scope 14

2 Reference publications 15

3 Definitions 23

4 General requirements 27
4.1 Future developments 27
4.2 Retroactivity 27
4.3 Management systems 27
4.3.1  Safety and loss management 27
4.3.2  Risk management system 27
4.4 Records 28
4.5 Quality assurance 28
4.6 Buildings and structures 29
4.6.1  Construction 29
4.6.2  Ventilation 29
4.6.3  Other buildings and enclosures 29
4.7 General design considerations 30
4.7.1  Soil protection for cryogenic equipment 30
4.7.2  Falling ice and snow 30
4.7.3  Concrete materials 30
4.7.4  Underground LNG containers 31
4.7.5  Vehicle traffic 31
4.8 Control centre 31
4.9 Odorization 31

5 Plant site provisions 32
5.1 General 32
5.2 Major site provisions for spill and leak control 32
5.2.1  General 32
5.2.2  Impounding area and drainage system design and capacity 33
5.3 Siting and separation requirements 35
5.3.1  Impounding area siting 35
5.3.2  Container spacing 35
5.3.3  Vaporizer spacing 36
5.3.4  Process equipment spacing 37
5.3.5  Loading and unloading facility spacing 37
5.4 Siting distance calculations 37

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 2

5.4.1  General 37
5.4.2  Exception 37
5.4.3  Design spill 37
5.4.4  Radiant heat 38
5.4.5  Dispersion 38

6 Process equipment 39
6.1 General 39
6.2 Flammable refrigerant and flammable liquid storage 40
6.3 Process equipment 41
6.3.1  Siting 41
6.3.2  Boilers and pressure vessels 41
6.3.3  Shell and tube heat exchangers 41
6.3.4  Internal combustion engines and gas turbines 41
6.3.5  Boil-off and flash gas handling 41
6.3.6  Internal vacuum 41
6.3.7  Equipment depressurizing 41
6.3.8  Cold boxes 42
6.3.9  Salt-bath heaters 42
6.3.10  Air injection 42
6.3.11  Relief devices 42
6.3.12  Process equipment supports 42

7 Stationary LNG storage tank systems and pressurized containers 42
7.1 General 42
7.1.1  Storage tank systems 42
7.1.2  Pressurized containers 43
7.1.3  Inspection 43
7.1.4  Basic design considerations 43
7.1.5  Seismic design of land-based field-fabricated tank systems 44
7.1.6  Wind and snow loads, ice, and flooding 46
7.1.7  Tank system insulation 47
7.1.8  Filling volume 47
7.1.9  Foundations 48
7.2 Metal containers 48
7.2.1  Containers designed for operation at 103 kPa (15 psi) and less 48
7.2.2  Containers designed for operation at greater than 103 kPa (15 psi) 49
7.3 Concrete containers 50
7.3.1  Scope 50
7.3.2  Container structure 51
7.3.3  Materials subject to LNG temperature 51
7.3.4  Coating for concrete 51
7.3.5  Annular space liquid control 51
7.4 Marking of LNG containers 51
7.5 Testing of LNG containers 51
7.5.1  Leak and hydrostatic testing 51
7.5.2  Reference standard 52
7.5.3  Tests 52
7.5.4  Vacuum leaks 52

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 3

7.5.5  Retesting 52
7.6 Relief devices 52
7.6.1  General 52
7.6.2  Installation 53
7.6.3  Relief device sizing 53
7.7 Quality assurance personnel qualifications 55

8 Vaporization facilities 55
8.1 Classification of vaporizers 55
8.2 Design and materials of construction 55
8.3 Vaporizer piping and intermediate fluid piping and storage 56
8.4 Relief devices on vaporizers 57
8.4.1  Relief-valve capacity 57
8.4.2  Relief-valve location 57
8.5 Combustion air supply 57
8.6 Products of combustion 57

9 Piping systems and components 57
9.1 General 57
9.2 Construction materials 58
9.2.1  General 58
9.2.2  Piping 58
9.2.3  Fittings 59
9.2.4  Valves 59
9.3 Installation 59
9.3.1  Bolted connections 59
9.3.2  Piping joints 60
9.3.3  Valves 60
9.3.4  Welding 61
9.3.5  Pipe marking 61
9.4 Pipe supports 62
9.5 Piping identification 62
9.6 Inspection and testing of piping 62
9.6.1  Pressure tests 62
9.6.2  Records of test conditions 62
9.6.3  Welded pipe tests 62
9.6.4  Welding examination 63
9.6.5  Test records 63
9.6.6  Records and verifications 63
9.7 Purging of piping systems 63
9.8 Safety and relief valves 63
9.8.1  Pressure relieving safety devices 63
9.8.2  Thermal expansion relief valves 64
9.9 Corrosion control 64
9.9.1  Underground and submerged piping 64
9.9.2  Austenitic stainless steels and aluminum alloys 64
9.10 Cryogenic pipe-in-pipe installations 64
9.10.1  General 64
9.10.2  Inner pipe 64

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 4

9.10.3  Outer pipe 65
9.10.4  Vacuum jacket function 65
9.10.5  Annular space 65
9.10.6  Operational requirements 65
9.10.7  Connections 66
9.10.8  Expansion and contraction joints 66
9.10.9  Corrosion protection 66
9.10.10  Pipe-in-pipe integrity 66

10 Instrumentation and electrical services 66
10.1 Liquid-level gauging 66
10.1.1  LNG containers 66
10.1.2  Tanks for refrigerants or flammable process fluids 67
10.2 Pressure gauge — LNG containers 67
10.3 Vacuum gauge 67
10.4 Temperature indicators 67
10.4.1  Field-erected containers 67
10.4.2  Vaporizers 67
10.4.3  Liquefaction systems 67
10.4.4  Heated foundations of cryogenic containers and equipment 68
10.5 Emergency shutdown 68
10.6 Electrical equipment 68
10.6.1  General 68
10.6.2  Classified areas 68
10.6.3  Seals 68
10.6.4  Monitoring 69
10.6.5  Venting 69
10.7 Electrical grounding and bonding 70
10.7.1  General 70
10.7.2  Bonding 70
10.7.3  Stray or impressed currents 70
10.7.4  Lightning protection 70

11 Transfer of LNG and refrigerants 70
11.1 General 70
11.2 Piping system 70
11.3 Pump and compressor control 71
11.4 Marine shipping and receiving 71
11.4.1  General 71
11.4.2  Dock structures 72
11.4.3  Protection of loading and unloading piping and components 72
11.4.4  Isolation valving and bleed connections 72
11.4.5  Isolation valve on shore 73
11.4.6  Check valve 73
11.4.7  Vapour return line 73
11.4.8  Emergency shutdown (ESD) system 73
11.5 Highway tank loading and unloading facilities 73
11.6 Connection to pipeline systems 74
11.7 Hoses and arms 74

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 5

12 Fire protection, safety, and security 75
12.1 General 75
12.1.1  Application 75
12.1.2  Evaluation 75
12.1.3  Potential hazards 76
12.1.4  Detailed provisions 76
12.1.5  Sources of electrical power 76
12.2 Emergency shutdown systems 76
12.3 Fire and leak control 77
12.4 Fire-protection water systems 77
12.5 Fire-extinguishing and other fire-control equipment 78
12.6 Maintenance of fire-protection equipment 78
12.7 Security 78
12.8 Personnel safety 79
12.9 Other operations 80
12.10 Communications and lighting 80
12.10.1  Communications 80
12.10.2  Lighting 81

13 Operation, maintenance, and personnel training 81
13.1 General 81
13.2 Basic requirements 81
13.3 Documentation of operating procedures 82
13.3.1  Manual of operating procedures 82
13.3.2  Manual contents 82
13.3.3  Emergency procedures 82
13.3.4  Ignition source control 83
13.3.5  Operation monitoring 83
13.3.6  Cool-down procedure 84
13.3.7  Purging 84
13.3.8  Transportation of LNG 85
13.3.9  LNG transfer 85
13.3.10  Marine shipping and receiving 86
13.3.11  Tank vehicle and tank car loading and unloading facilities 89
13.4 Maintenance 90
13.4.1  General 90
13.4.2  Maintenance manual 92
13.4.3  Site housekeeping 92
13.4.4  Purging 92
13.4.5  Repairs 93
13.4.6  Control systems, inspection, and testing 93
13.4.7  Corrosion control 94
13.4.8  Records 95
13.5 Training 95
13.6 Operational security requirements 96

14 Risk assessment for LNG plants 96
14.1 Concept 96
14.2 Plant risk assessment 97

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 6

14.2.1  General 97
14.2.2  Steps 97
14.2.3  Design implementation 97
14.3 LNG plant siting using QRA 98
14.3.1  General 98
14.3.2  Purpose 98
14.3.3  QRA methodology 99
14.3.4  Risk assessment 103

Annex A (informative) — Seismic design of LNG plants 117
Annex B (normative) — Essential requirements and minimum standards for the design, installation, 

and safe operation of small liquefied natural gas (LNG) facilities 120
Annex C (informative) — Commentary on CSA Z276 203
Annex D (informative) — LNG vehicle fuelling stations 206

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-z276-18-pdf/


Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 7

Technical Committee on Liquefied 
Natural Gas

J.T. Clarke Ferus Natural Gas Fuels Inc., 
Calgary, Alberta 
Category: Owner/Operator (small)

Chair

E. Chan British Columbia Ferry Services Inc., 
Richmond, British Columbia 
Category: General Interest

Vice-Chair

S. Mathews BC Oil & Gas Commission, 
Victoria, British Columbia 
Category: Government and/or Regulatory Authority

Vice-Chair

G.M. Atkinson University of Western Ontario, 
London, Ontario 

Associate

J.J. Baker CB&I, 
Plainfield, Illinois, USA 
Category: Supplier/Fabricator/Contractor

C. Boucard GTT, 
St-Rémy-lès-Chevreuse, France 

Associate

R. Brousseau Régie du bâtiment du Québec, 
Montréal, Québec 
Category: Government and/or Regulatory Authority

R. Byres Moffatt & Nichol, 
Vancouver, British Columbia 

Associate

J. Chiang FortisBC Energy Inc., 
Surrey, British Columbia 
Category: Owner/Operator (large)

M. Claudepierre Bureau Veritas, 
Vancouver, British Columbia 

Associate

S. Devereaux Transport Canada, 
Moncton, New Brunswick 

Associate



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 8

T.K. Drube Chart Industries, Inc., 
New Prague, Minnesota, USA 
Category: Supplier/Fabricator/Contractor

M.A. Epp Jenmar Concepts, 
Langley, British Columbia 
Category: General Interest

M. Eskijian Altadena, California, USA Associate

S. Fitschen Technical Safety BC, 
Squamish, British Columbia 
Category: Government and/or Regulatory Authority

F. Forsythe Canaport LNG, 
Saint John, New Brunswick 

Associate

J.F. Gauthier Gaz Métro Transport Solutions, 
Boucherville, Québec 

Associate

A.F. Gibson FortisBC, 
Mt. Hayes, British Columbia 

Associate

J. Gillick Allnorth, 
Nanaimo, British Columbia 
Category: General Interest

J. Harradine Union Gas Limited, 
Dresden, Ontario 
Category: Owner/Operator (large)

D. Honegger D.G. Honegger Consulting, 
Arroyo Grande, California, USA 

Associate

R. Kroll Shell Downstream LNG, 
Calgary, Alberta 
Category: Owner/Operator (large)

M. LaRoche British Columbia Ferry Services Inc., 
Richmond, British Columbia 

Associate

J.P. Lewis Bellville, Texas, USA Associate



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 9

W. MacLean WorkSafeNB, 
Saint John, New Brunswick 
Category: Government and/or Regulatory Authority

J.D. Marx Quest Consultants Inc., 
Norman, Oklahoma, USA 
Category: General Interest

K. Mash Shell Global Solutions, 
Bangalore, India 

Associate

C. McClure CryoPeak, 
Richmond, British Columbia 
Category: Owner/Operator (small)

N. Meratla Vancouver, British Columbia 
Category: General Interest

S. Mohammed Cheniere Energy, 
Houston, Texas, USA 
Category: Owner/Operator (large)

R. Murray Enbridge Gas Distribution, 
Toronto, Ontario 
Category: Owner/Operator (small)

P. Patel Bechtel Oil, Gas & Chemicals, Inc., 
Houston, Texas, USA 

Associate

P.W. Payzant Nova Scotia Utility and Review Board, 
Halifax, Nova Scotia 
Category: Government and/or Regulatory Authority

S. Pogorski Jenmar Concepts, 
Toronto, Ontario 

Associate

B. Powers Clean Energy Fuels, 
Seal Beach, California, USA 
Category: Owner/Operator (small)

R. Prioleau GTT North America, 
Houston, Texas, USA 
Category: Supplier/Fabricator/Contractor

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

Associate



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 10

R. Slocomb BC Oil & Gas Commission, 
Victoria, British Columbia 

Associate

M. Stone URS Flint Ltd., 
Calgary, Alberta 
Category: Supplier/Fabricator/Contractor

A. Tasan Gaz Métro, 
Montréal, Québec 
Category: Owner/Operator (large)

N.J. Trusler NJ Trusler Pipeline Consulting Services, 
Port Coquitlam, British Columbia 
Category: General Interest

M. Ugarte Canaport LNG, 
Saint John, New Brunswick 
Category: Owner/Operator (large)

T.C. Wells Stolo Technical Advisors, 
Hedley, British Columbia 

Associate

I. Monner CSA Group, 
Calgary, Alberta 

Project Manager



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 11

Annex B Task Force

J. Gillick Allnorth, 
Nanaimo, British Columbia 

Chair

T. Bowman Dresser-Rand, 
Houston, Texas, USA 

J.T. Clarke Ferus Natural Gas Fuels Inc., 
Calgary, Alberta 

T.K. Drube Chart Industries, Inc., 
New Prague, Minnesota, USA 

M.A. Epp Jenmar Concepts, 
Langley, British Columbia 

S. Fitschen Technical Safety BC, 
Squamish, British Columbia 

J. Francis Eagle LNG Partners, 
Houston, Texas, USA 

A. Iyer Canadian Gas Association, 
Ottawa, Ontario 

J. Lobo FortisBC, 
Vancouver, British Columbia 

M. Martineau Chart Industries, Inc., 
New Prague, Minnesota, USA 

C. McClure CryoPeak, 
Richmond, British Columbia 

J. Neels Jenmar Concepts, 
Langley, British Columbia 

D. Patel INOXCVA, 
Baytown, Texas, USA 

S. Pogorski Jenmar Concepts, 
Toronto, Ontario 



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 12

R. Slocomb BC Oil & Gas Commission, 
Victoria, British Columbia 

A. Tasan Gaz Métro, 
Montréal, Québec 

N.J. Trusler NJ Trusler Pipeline Consulting Services, 
Port Coquitlam, British Columbia 



Z276-18 Liquefied natural gas (LNG) — Production, storage, and handling

January 2018 © 2018 CSA Group 13

Preface 
This is the eleventh edition of CSA Z276, Liquefied natural gas (LNG) — Production, storage, and 
handling. It supersedes the previous editions published in 2015, 2011, 2007, 2001, 1994, 1989, 1981, 
1978, 1973, and 1972.

This Standard contains basic reference data relating to design, supplemented by specific requirements, 
where necessary, to establish a uniform interpretation of the design requirements.

The main differences from the previous edition are the
a) reordering and rewriting of Clauses 4 and 5;
b) addition of Clause 14; and
c) expansion of Annex B for small facilities.

CSA Group would like to acknowledge the financial contributions of industry partners in the 
development of Annex B. The Technical Committee on Liquefied Natural Gas would like to acknowledge 
the efforts of the Annex B Task Force to significantly expand the requirements for small facilities.

This Standard was prepared by the Technical Committee on Liquefied Natural Gas, under the 
jurisdiction of the Strategic Steering Committee on Petroleum and Natural Gas Industry Systems, 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 review within 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.
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Z276-18
Liquefied natural gas (LNG) — Production, 
storage, and handling

0 Introduction
This Standard establishes essential requirements and minimum standards for the design, installation, 
and safe operation of liquefied natural gas (LNG) facilities. It is not a design handbook, and competent 
engineering judgment is necessary for its proper use.

1 Scope

1.1 
This Standard applies to the
a) design;
b) location;
c) construction;
d) operation; and
e) maintenance

of facilities for the liquefaction of natural gas and facilities for the storage, vaporization, transfer, 
handling, and truck transport of LNG. It also contains requirements for the training of personnel.

1.2 

1.2.1 
For facilities that load or unload LNG from a marine vessel, this Standard contains requirements for the 
interconnecting piping between the loading/unloading arm flange and the storage tank(s), and other 
piping and appurtenances on the pier or jetty itself.

1.2.2 
Guidelines for LNG vehicle fuelling stations used for fleet and public LNG vehicle fuel dispensing 
operations are given in Annex D. (See the definition of “Fuelling station” in Clause D.2.)

1.2.3 
The requirements for small LNG facilities are given in Annex B. (See the definition of “Small facility” in 
Clause 3.)

1.2.4 
The requirements for mobile and portable LNG equipment used on a temporary or permanent basis are 
covered in Annex B.
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1.3 
This Standard does not apply to the following:
a) frozen ground containers;
b) floating LNG facilities;
c) the transportation of refrigerants by any means;
d) the transportation of LNG by railcar or marine vessel;
e) the transportation of LNG or regasified LNG by pipeline beyond the facility boundary, except as 

specified in Clause 1.2.1; and
f) facilities designed for the use of LNG as a fuel for railroad locomotives, or marine vessels.

1.4 
All references to pressure throughout this Standard refer to gauge pressures unless otherwise specified.

1.5 
All pipe sizes refer to nominal pipe sizes (NPS).

1.6 
The values given in SI units are the units of record for the purposes of this Standard. The values given in 
parentheses are for information and comparison only.

1.7 
In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to 
satisfy in order to comply with the standard; “should” is used to express a recommendation or that 
which is advised but not required; and “may” is used to express an option or that which is permissible 
within the limits of the standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a 
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as 
requirements.

Annexes are designated normative (mandatory) or informative (nonmandatory) to define their 
application.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the 
edition listed below, unless the user finds it more appropriate to use newer or amended editions of such 
publications.

CSA Group
A23.1-14/A23.2-14 
Concrete materials and methods of concrete construction/Test methods and standard practices for 
concrete

A23.3-14 
Design of concrete structures


