CSA 7462:24

National Standard of Canada

\
|
. /g l’
3 & -y
4

. Al

SCC© cen


https://www.stdhive.com/standards/csa-z46224-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 C/'ISED,
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DA’ 1AGLY
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY THE.
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF Cs." GRL'IP
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 fur >r on cchalf 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 docu aent is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no resj. ansibility 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 Gr. :tp has 1o 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 ~oup is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (ex=pt i s otherwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not such in = “*2=< and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, modifica*.u.1, coy ‘ing, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and may give ise tc a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permit:~d by 'icer..=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 standai '~y 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 infornr i nal o d non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

¢ |oad this document onto a computer for the sole purpuse of reviewing it;
e search and browse this document; and

e print this document if it is in PDF formz c.

Limited copies of this document in prii .t or . 2»<r form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal Notice apy. »ars on each such copy.

In addition, users may not and “yay n. % permit others to

e alter this document in any wa, 2r-emove this Legal Notice from the attached standard;
¢ sell this document without authc. ‘zation from CSA Group; or

¢ make an electronis :opy >f this document.

If you do not agree vith . 1y of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any
copies of the content: Wereof, and if you do make such copies, you are required to destroy them immediately. Use of this document
constitutes yc ir acceptance of the terms and conditions of this Legal Notice.

CSA
GROUP"


https://www.stdhive.com/standards/csa-z46224-pdf/

Standards Update Service

CSA Z462:24
March 2024

Title: Workplace electrical safety

To register for e-mail notification about any updates to this publication
e go to www.csagroup.org/store/
¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication is 22210.?

If you require assistance, please e-mail techsupport@csagroup.org or call 417-/47-2233.

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



https://www.csagroup.org/store/
mailto:techsupport@csagroup.org
https://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-z46224-pdf/

Canadian Standards Association (operating as “CSA Group”), under
whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

More than 10 000 members indicate their support for CSA Group’s
standards development by volunteering their time and skills to
Committee work.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the CSA Group
Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in fourteen countries. Since
1919, CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
meet national and international needs.

For further information on CSA Group services, write to
CSA Group

178 Rexdale Boulevard

Toronto, Ontario, MOW 1R3

Canada

CSA
GROUF=

A National Standard of Canada is a standard developed by a
Standards Council of Canada (SCC) accredited Standards
Development Organization, in compliance with requirements and
guidance set out by SCC. More information on National Standards of
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation,
Science and Economic Development (ISED) Canada. With the goal of
enhancing Canada's economic competitiveness and social wellbeing,
SCC leads and facilitates the development and use of national and
international standards. SCC also coordinates Canadian participation
in standards development, and identifies strategies to advance
Canadian standardization efforts.

Accreditation services are provided by SCC to various cus. xmeir.
including product certifiers, testing laboratories, and standa: s
development organizations. A list of SCC programs and a. -redi.~d
bodies is publicly available at www.scc.ca.

Standards Council of Canada
600-55 Metcalfe Street
Ottawa, Ontario, K1P 6L5
Canada

SCC Y CClN

Cette Norme Nationale du Canada n’est disponible qu’en anglais.

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

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


https://www.scc.ca
https://www.scc.ca
https://www.stdhive.com/standards/csa-z46224-pdf/

National Standard of Canada

CSA 7Z462:24
Workplace electrical safety

CSA
GRQUF"

®A trademark of the Canadian Standards Association,
operating_ as “C"A Group”

K Cy, Eeé
NADIEN O% (3
TionaLE ©

Published in March 2024 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
www.csagroup.org/store/ or call toll-free 1-800-463-6727 or 416-747-4044.

ICS 13.260
ISBN 978-1-4883-5063-4

© 2024 Canadian Standards Association
All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


https://www.csagroup.org/store/
https://www.stdhive.com/standards/csa-z46224-pdf/

CSA Z462:24

Workplace electrical safety

Contents

Technical Committee on Workplace Electrical Safety 5
Preface 9
SDG Foreword 12

1 Scope 13

1.1 General 13
1.2 Application 13
1.3 Suitability 13

1.4 Use with related standards and regulations 13
1.5 Organization of this Standard 13
1.6 Measurements 14

1.7 Terminology 14
2 Reference publications 14
3 Definitions 25

4 Safety-related work practices 36

4.1 General requirements for electrical-safety-related work pr=ctices and procedures 36

4.1.1 General 36

4.1.2 Purpose 36

4.1.3  Responsibility 36

4.1.4  Organization 37

4.1.5 Electrical safety policy 37

4.1.6  Electrically safe work condition 3,

4.1.7  Electrical safety program 38

4.1.8 Training 41

4.1.9 Host and contract emplovers’ responsibilities 44
4.1.10 Electrical equipment 55

4.1.11 Test instruments ard . juivment 45

4.1.12 Portable (cord-ana-plug-connected) electric equipment 46
4.1.13 Ground-fault<ircu.t interrupter protection 48
4.1.14 Overcurrent prcizction modification 48

4.2 Establis'iin> an electrically safe work condition 48
42.1 Lockaut program 48

4.2.2  Lockou:principles 49

423 L.ckout equipment 50

4.2.4. Lo kout procedures 51

4..5 Prccess for establishing and verifying an electrically safe work condition
4.2.6 © Temporary protective grounding equipment 56
1.3 Work involving electrical hazards 57

43.1 General 57

4.3.2 Energized electrical work permit 57

43.3 [Reserved for future use] 58

4.3.4  Shock risk assessment 58

March 2024 © 2024 Canadian Standards Association

55


https://www.stdhive.com/standards/csa-z46224-pdf/

CSA 7462:24 Workplace electrical safety

4.3.5  Arcflash risk assessment 61

4.3.6 [Reserved for future use] 65

4.3.7 Personal and other protective equipment 65

4.3.8  Other precautions for personnel activities 74

4.3.9  Work within the limited approach boundary of overhead lines 77

4.3.10 Underground electrical lines and equipment 79

4.3.11 Cutting or drilling 79

4.3.12 Cutting, removing, or rerouting of electrical conductors and circuit parts 79

5 Safety-related maintenance requirements 80
5.1 General 80

5.2 Maintenance program 80

5.3 General maintenance requirements 80
5.3.1 Equipment maintenance 80

5.3.2  Qualified persons 81

5.3.3  Single-line diagram 81

5.3.4 Identification of components 81

5.3.5 Identification of circuits 81

5.3.6  Warning signs 81

5.3.7  Spaces about electrical equipment 81
5.3.8  Grounding and bonding 81

5.3.9  Safety equipment 82

5.3.10 Life safety systems 82

5.3.11 Electrical cables and single and multiple conductcss 82
5.3.12 Overhead line clearances 82

54 Specific maintenance requirements 82
5.4.1  Protective devices 82

5.4.2  Overcurrent relays 82

543 Fuses 83

5.4.4  Arcflashrelays 83

5.4.5  Ground fault devices and systam. 33
5.4.6 Disconnecting means 83

5.4.7 Capacitors 83

5.4.8  Control equipment (84

5.4.9  Equipment in haze'dou.locations 84
5.4.10 Batteries and biattery rooms 84

6 Safety requirementsor special equipment 84

6.1 Generc! 4

6.1.1 Orgavizaion of Clause 6 84

6.1.2  Fesponsibility 85

6.2 Sz fety-related work practices for electrolytic cells 85
6.2.1 . Geieral 85

6.2.>0 _ Safety training 85

6.3  Worker training 85

2.4  Safeguarding of workers in the cell line working zone 86
6.2.5 Portable tools and equipment 89

6.2.6  Maintenance of electrolytic cells 90

6.3 Safety requirements related to batteries and battery rooms or battery enclosures 90

March 2024 © 2024 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-z46224-pdf/

CSA 7462:24 Workplace electrical safety

6.3.1 General 90

6.3.2  Safety procedures 91

6.3.3 Electrolyte hazards 92

6.3.4  Tools and equipment 93

6.3.5  Cell flame arresters and cell ventilation 93

6.4 Safety-related work practices for use of lasers 93

6.4.1 General 93

6.4.2 Hazardous energy 93

6.4.3 Electrical safety training 94

6.4.4  Safeguarding of persons from electrical hazards associated with lasers and laser systems:. 94
6.4.5  Responsibility for electrical safety 94

6.5 Safety-related work practices for power electronic equipment 95

6.5.1  General 95

6.5.2 Electric hazard thresholds 95

6.5.3  Specific measures for personnel safety 96

6.6 Safety-related work requirements for research and development laboratc:ies 96
6.6.1 General 96

6.6.2  Applicability of this Standard 96

6.6.3 Competent person 97

6.6.4  Establishment of an electrical safety authority 97

6.6.5  Specific measures and controls for personnel safety 97

6.6.6  Approval 98

6.6.7  Custom built, non-approved research equipment, 1000 V ot less, acor dc 98
6.6.8 Custom built, unlisted research equipment, greate~ thon 1000 V, acordc 99
6.6.9 Electrical hazard thresholds 99

6.6.10 Establishing an electrically safe work condition . 9)

6.7 Safety-related requirements for capacitors 99

6.7.1  General 99

6.7.2  Stored energy hazard thresholds 99

6.7.3  Specific measures for personnel sa1 .ty = 100

6.7.4  Establishing an electrically saf= w ik condition for a capacitor(s) 100

6.7.5 Ground sticks 101

Annex A (informative) — Align.»g iriplementation of this Standard with CSA Z45001 103

Annex B (informative) — Sa.=ty-related electrical maintenance 110

Annex C (informative) - L mits of approach 115

Annex D (informative) — 'ncident energy and arc flash boundary calculation methods 118

Annex E (informzuce) — Eiactrical safety program 126

Annex F (informctive) — Risk assessment and risk control 128

Annex G (infort. ative) — Sample lockout policy and program and sample general lockout procedure
(individual lockout) 136

Anncx H (in‘ormative) — Guidance on selection of protective clothing and other personal protective
equipment 145

~2ne.r (informative) — Sample job briefing and planning checklists 150

Annex J (informative) — Sample energized electrical work permit 154

Annex K (informative) — General categories of electrical hazards 156

Annex L (informative) — Typical application of safeguards in the cell line working zone 160

Annex M (informative) — Layering of protective clothing and total system arc rating 161

March 2024 © 2024 Canadian Standards Association 3


https://www.stdhive.com/standards/csa-z46224-pdf/

CSA 7462:24 Workplace electrical safety

Annex N (informative) — Example of industrial procedures and policies for working within the limited
approach boundary of overhead or buried electrical power lines and
equipment 163

Annex O (informative) — Safety-related design 167

Annex P (informative) — Electrical switching and isolation 171

Annex Q (informative) — Arc flash and shock warning equipment labels 176

Annex R (informative) — Substation systems and equipment 179

Annex S (informative) — Guidance for preventing shock injuries from electrostatic discharges in
manufacturing operations 188

Annex T (informative) — Temporary protective grounding 190

Annex U (informative) — Human performance and workplace electrical safety 194

Annex V (normative) — Arc flash PPE selection table method 204

Annex W (informative) — Working with capacitors 218

Annex X (informative) — Bibliography 237

Annex Y (informative) — Requests for amendments to CSA Z462 239

March 2024 © 2024 Canadian Standards Association 4


https://www.stdhive.com/standards/csa-z46224-pdf/

CSA Z462:24

Workplace electrical safety

Technical Committee on Workplace
Electrical Safety

D. T. Roberts

V. Balitski

T. W. Becker

D. Boughner

J. Brkljacich

l. Bullock

J. Burt

D. G. Campbell

C. Canham

K. S. Cheng

., Christensen

March 2024

Electrical Safety Solutions Inc.,
Mississauga, Ontario, Canada
Category: General Interest

Magna IV Engineering,
Edmonton, Alberta, Canada
Category: User Management

TW Becker Electrical Safety Consulting,
Calgary, Alberta, Canada
Category: General Interest

Unifor,
Windsor, Ontario, Canada
Category: User Labour

Cambrian College of Applied Aits o< fechnology,
Sudbury, Ontario, Canada

Alberta Health Services,
Lethbridge, Albertc. Carada

REV Engineering Ltd.,
Calgary,‘Alb.rts, Canada

‘ralz,
“horipson, Manitoba, Canada
Category: User Labour

Ontario Power Generation (OPG),
Niagara-on-the-Lake, Ontario, Canada

Kinectrics Inc.,
Toronto, Ontario, Canada
Category: General Interest

PCL Construction,
Edmonton, Alberta, Canada
Category: User Labour

© 2024 Canadian Standards Association

Chair

Vice-Chair.

Non-voting

Non-voting

Non-voting

Non-voting


https://www.stdhive.com/standards/csa-z46224-pdf/

CSA Z462:24

Workplace electrical safety

L. Cicero

E. Deschenes

M. E. Doherty

D. Duguay

N. El-Sherif

P. S. Ghosh

M. Gray

R. Hallé

G. Hamilton-Smith

K. Heid

A. Kerr

G. Kooner

March 2024

Lenco Training & Tech. Services,
Burlington, Ontario, Canada
Category: General Interest

CNESST,
Québec, Québec, Canada
Category: Regulatory Authority

Blue Arc Electrical Safety Technologies Inc.,
Oshawa, Ontario, Canada
Category: General Interest

WorkSafe NB,
Saint John, New Brunswick, Canada
Category: Regulatory Authority

MNKYBR Technologies Inc.,
Saskatoon, Saskatchewan, Canada

BBA,
Calgary, Alberta, Canada

Hydro-Québec,
Montréal, Québec, Canada
Category: Regulatory Authority

BBA,
Mont-Saint-Hilaire, Québec, Canada
Category: General Interest

GE Renewable Energy,
Kelowna, British Columbia, Canada
Category: Producer Interest

NETA (International Electrical Testing Association),
Portage, Michigan, USA
Category: User Management

Alectra Utilities,
Hamilton, Ontario, Canada
Category: User Management

Vancouver Airport Authority,
Richmond, British Columbia, Canada
Category: User Management

© 2024 Canadian Standards Association

Non-voting

Non-voting



CSA Z462:24

Workplace electrical safety

P. Lacombe

G. Leask

S. Leblanc

N. McGregor

J. Milinkovic

R. Mitchell

J. Moody

A. Muzyczka

S. Nair

D. Okaekwu

P. Olders

J. Pollard

March 2024

Schneider Electric,
Ville de Dollard-des-Ormeaux, Québec, Canada
Category: Producer Interest

Bruce Power,
Tiverton, Ontario, Canada
Category: Producer Interest

ArcelorMittal,
Port-Cartier, Québec, Canada
Category: User Management

Bruce Power,
Tiverton, Ontario, Canada

Ontario Ministry of Labour, Immigration, Training
and Skills Development,
Mississauga, Ontario, Canada

Electrical Safety Authority,
Mississauga, Ontario, Canada
Category: Regulatory Authority

Westex by Milliken,
Spartanburg, South Carolina, USA
Category: Producer Interest

Manitoba Hydro,
Gillam, Manitoba, Canada
Category: Regulatory Authority

WorkSafeBC,
Richmond, British Columbia, Canada

Department of Labour and Advanced Education,
Occupational Health & Safety Division,
Dartmouth, Nova Scotia, Canada

Category: Regulatory Authority

G6 Systems, Inc.,
Toronto, Ontario, Canada
Category: User Labour

Unlimited PPE Inc.,
Stoney Creek, Ontario, Canada
Category: Producer Interest

© 2024 Canadian Standards Association

Non-voting

Non-voting

Non-voting



CSA 7462:24 Workplace electrical safety
T. Sawatzky Cenovus Energy Inc.,
Calgary, Alberta, Canada
Category: User Management
P. Urbanek United Association Local 787, Joint Training and
Apprenticeship Committee,
Brampton, Ontario, Canada
Category: User Labour
M. E. Valdes ABB,
Chapel Hill, North Carolina, USA
Category: Producer Interest
R. Zieber TransAlta Corporation, Non-voting

A. Andronescu

March 2024

Calgary, Alberta, Canada

CSA Group,
Toronto, Ontario, Canada

© 2024 Canadian Standards Association

Project Manager



CSA 7462:24 Workplace electrical safety

Preface

This is the sixth edition of CSA Z462, Workplace electrical safety. It supersedes the previous editions
published in 2021, 2018, 2015, 2012, and 2008.

This Standard is based on NFPA 70E, Standard for Electrical Safety for the Workplace, and has been
harmonized with Parts |, Il, and Ill of the Canadian Electrical Code; CSA Z460, Control of hazardous
energy — Lockout and other methods; and CSA M421, Use of electricity in mines. This revised edition of
CSA 7462 has been developed by CSA Group from the original edition as promulgated by the National
Fire Protection Association (NFPA). In addition to its initial source, it includes significant revisions by CSA
Group. This Standard is fully the responsibility of CSA Group. The NFPA, holder of the copyright in this
edition, takes no responsibility for any portion thereof.

This Standard specifies requirements for and provides guidance on safety management systems, safe
work procedures, and selection of personal protective equipment and other safety devices for persons
exposed to hazards associated with energized electrical equipment. In addition, this Standard sets out
criteria for the identification and training of qualified electrical workers and for determination of
hazardous work to be performed only by those qualified individuals.

By permission of the NFPA, many of the clauses, tables, and figures in this Standard have been copied
from NFPA 70E. CSA Group wishes to thank the NFPA for its support throughout the development of
this Standard.

The following is an overview of the major revisions to the 2024 edition:

a) the definition of “arc rating” has been modified to include an arc rating limit for faceshields
(Clause 3);

b) definitions for “laser”, “radiation, ionizing”, “radiation, non-ionizing”, and “temporary protective
grounding equipment” have been added (Clause 3);

c) the requirements related to an electrically safe work condition were reorganized into three clauses
(Clauses 4.1.6.1, 4.1.6.2, and 4.1.6.3);

d) the exception to the requirement to establish an electrically safe work condition (Clause 4.1.6.3)
was revised to a single exception, i.e., when it is “not practicable” to do so, to align with Canadian
occupational health and safety regulations;

e) added that the requirement to verify the absence of voltage must be done “at each point of work”
(Clause 4.2.5);

f) added several items to the list of activities exempted from requiring an energized electrical work
permit in Clause 4.3.2.3;

g) Table 2, which can be used to estimate the likelihood of occurrence of an arc flash incident for ac
and dc systems, was relocated to Annex F as Table F.2;

h) the term “leather protectors” (as applied to gloves worn over rubber insulated gloves) has been
changed to “protectors” throughout this Standard (Clauses 3, 4.3.5.6.2, 4.3.7.2.1, 4.3.7.3.7,
4.3.7.3.10, Q.4, and R.3.3, and Tables H.1 and H.2) to permit the use of protector gloves
constructed of leather or materials other than leather, and a definition of “protectors” has been
added to Clause 3;

i)  the arc flash PPE category method requirements (Clause 4.3.7.3.15 and Tables 6A and 6B) were
relocated to follow Table V.1 in Annex V as Tables V.2 and V.3, respectively, and the method was
revised and retitled as the “arc flash PPE selection table method”;

j)  anew figure was added to Annex V to provide guidance for the use of Table V.1, and several
entries were added to Table V.1 to increase granularity;
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