CSA SPE-1000:21
CSA
GROUP”

Model Code for the field evaluation of
electrical equipment



https://www.stdhive.com/standards/csa-spe-100021-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, DIRECTORE,
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER C/'JSED,
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 res). 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*.c.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 infornn i nal <@ d 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 purpuse of reviewing it;
e search and browse this document; and

e print this document if it is in PDF form7 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

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

e 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-spe-100021-pdf/

Standards Update Service

CSA SPE-1000:21
September 2021

Title: Model Code for the field evaluation of electrical equipment

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

The List ID that you will need to register for updates to this publication is 2426724

If you require assistance, please e-mail techsupport@csagroup.org or call 425/47-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to fir.> Gut how we protect your
personal information.



https://www.csagroup.org/store/
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21

Model Code for the field evaluation
of electrical equipment

CSA
GROUP"

®A trademark of the Canadic:1 Standards Association, operating as “CSA Group”

Published in September 2021 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.

ISBN 978-1-4883-1838-2

© 2021 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-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

Contents

Canadian Advisory Council on Electrical Safety Regulatory Committee 4
Subcommittee on SPE-1000 6

Working Group on SPE-1000 Update 8

Preface 10

0 Introduction 12

1 Scope 12

2 Reference publications 14

3 Definitions 17

4 Construction 25

41 General 25

41.1 Requirements for electrical equipment 25

4.1.2  Switches and controls (including safety interlock switchzsy 27

4.1.3  Transformers 28

4.1.4 Motors 28

4.1.5 Cathode ray tubes 29

4.1.6 Receptacles 29

4.1.7  Exposed lamps 29

4.2 Enclosures 29

4.2.5  Wall- or ceiling-mounted equipmenc.. 30

4.2.10 Service equipment 31

4.3 Openings in enclosures 31

43.1 General 31

4.3.2 Commercial and indust:ial e iipment 32

4.3.3 Hand-held machines, »und-held portions of machines, home appliances, and equipment other
than commercial o. industrial 32

4.3.4  Reduction of fire 1 azard over openings in a base 32

435 Drainage openies 32

4.4 Mechanico! assemdly 33

4.5 Staoility . 34

4.6 Interlccks 34

4.7 Cord-connected equipment 35

4.7.. " wver supply cords 35

4.7 2  Striinrelief 35

S7.3 Loading of attachment plugs 36

4.7.%  More than one supply cord 36

4.8 Permanently connected equipment 36

4.9 Supply circuit disconnecting means 38

4.10 Grounding and bonding 39

4.11 Double insulation 40

September 2021 © 2021 Canadian Standards Association 1


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

4.12 Interconnections and bushings 40

4.13 Current-carrying parts 41

4.13.1 General 41

4.13.2 Ampacity of wires and cables 42

4.13.3 Temperature limitations 42

4.13.4 Electrical insulation 42

4.14 Internal wiring 42

4.15 Overcurrent, overload, and overtemperature protection devices 43

4.16 Fuses and fuseholders 45

4.17 Motor controls 45

4.18 Equipment containing rechargeable batteries 46

4.19 Additional requirements for instrument transformers, energy usage metering devices; anc.
associated equipment 46

4.20 Spacings 48

4.20.1 Spacings at field-wiring terminals 48

4.20.2 Spacings at other than field-wiring terminals 48

4.20.3 Spacings in secondary circuits 49

4.21 Lighting equipment 49

4.22 Accessible circuits 50

423 Capacitors 50

424 Suppressors 51

4.25 Heaters and heating elements 51

4.26 Thermal insulation 52

4.27 Backflow prevention 52

428 Refrigerant-containing parts 52

4.29 Protection of water heaters 53

4.30 Direct plug-in equipment 53

4.31 Industrial control equipment 54

4.31.1 Additional requirements for industrial coi..rol equipment 54

4.31.2 |Intrinsically safe equipment 59

4.32 High-voltage equipment 60

4.32.1 Additional requirements for air-.nsulated high-voltage switchgear 60

4.32.2 Service equipment 664

4.32.3 High-voltage transforineis. 68

4.33 Solar photovoltaic‘noauics 68

4.33.1 General 68

4.33.2 Additional requirerients for flat-plate photovoltaic modules tested following IEC 61730-1 and
61730-2... 69

4.34 Additic qal requirements for wind turbines 69

4.35 Invervars 69

4351 <S-ope 69

4.37 2 'n erter/converter components 69

4:35.3 . Interactive inverters 70

1 36 Additional requirements for equipment incorporating lasers 71

4.57 Additional requirements for non-medical X-ray 71

4.37.1 General 71

4.37.2 Breaker and disconnecting means 71

4.37.3 High-voltage cables 72

4.38 Additional requirements for non-medical cosmetic and hygiene products 72

September 2021 © 2021 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

4.39 Additional requirements for non-residential air cleaners that intentionally produce ozone 73
4.40 Additional requirements for energy storage systems 73

5 Marking 73
5.1 General 73

5.2 Additional requirement for panelboards 77

5.3 Additional requirements for industrial control equipment 78

5.4 Additional requirements for photovoltaic modules 79

5.5 Additional requirements for high-voltage switchgear 79

5.6 Additional requirements for complex installations/multiple interconnected systems 82

5.7 Markings for X-ray systems 82

6 Tests 83

6.1 Tests 83

6.1.1 General 83

6.1.2  Dielectric voltage withstand 83
6.1.3 Flame 84

6.1.4  Strain relief 85

6.2 Other tests 85

6.2.1  General 85

6.2.2 Input rating 85

6.2.3 Temperature 85

6.2.4  Abnormal tests 86

6.2.5 Leakage current 86

6.2.6  Test for stability 87

6.2.7  Submersible equipment 87
6.2.8  Wall or ceiling mounting 87
6.2.9 Rain test 87

6.2.10 Impact 88

6.2.11 Starting 88

6.2.12 Bonding impedance 88

Annex A (informative) — Essential rc~tirements of particular CSA Canadian Electrical Code, Part Il
Stan( a:ds (see Clause 4.1.1.1.3) 114
Annex B (normative) — Sy 2cial inspection/field evaluation labels 117

September 2021 © 2021 Canadian Standards Association 3


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

Canadian Advisory Council on Electrical
Safety Regulatory Committee

N. Hanna Electrical Safety Authority, Chair
Mississauga, Ontario, Canada

F. LaRiccia Health Canada, Vice-Chair
Ottawa, Ontario, Canada

M. S. Anderson Technical Safety Authority of Saskatchewan,
Regina, Saskatchewan, Canada

C. C. Cormier Alberta Municipal Affairs,
Edmonton, Alberta, Canada

P. Daigle Province of New Brunswick Dept of Public Safety,
Miramichi, New Brunswick, Canada

K. Dunbar Government of the Northwest Te rite-ics,
Yellowknife, Northwest Territoi'=s, “anada

R. Grant Nova Scotia Department of Labour & Advanced
Education,
Sydney, Nova Scot.4;.C3naca

T. Kitson Department o..Community and Cultural Affairs and
Labour,
Charlc*erown, Prince Edward Island, Canada

T. K. Kjartanson Manitoba Hydro,
W.nnipeg, Manitoba, Canada

H. Lang Government of Yukon,
Whitehorse, Yukon Territory, Canada

S. H. Mau* srachchi City of Winnipeg Planning, Property & Development,
Winnipeg, Manitoba, Canada

. Mayne Government of NFLD & Labrador Human Resource

Secretariat,
St. John's, Newfoundland and Labrador, Canada

September 2021 © 2021 Canadian Standards Association 4


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

S. Mercier Régie du batiment du Québec,
Montréal, Québec, Canada

D. L. Pickering City of Calgary,
Calgary, Alberta, Canada

M. Pilato Technical Safety BC,
Kelowna, British Columbia, Canada

J. C. Potts Dept. of Community & Government Services,
Government of Nunavut,
Iqaluit, Nunavut, Canada

J. Rowley City of Vancouver,
Vancouver, British Columbia, Canada

T. Pope CSA Group, Secretariat
Toronto, Ontario, Canada

September 2021 © 2021 Canadian Standards Association 5


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21

Model Code for the field evaluation of electrical equipment

Subcommittee on SPE-1000

J. Martin

T. Buchal

D. Cheddi

K. Dhillon

S. Douglas

. Filipic

N. Hanna

D. Heron

A. Kassou

R. Leduc

S. Lee

J. Noriical

L. kogers

September 2021

Electrical Safety Authority Field Evaluation (ESAFE),

Ottawa, Ontario, Canada

Independent Contractor,
Oakhill, New York, USA

Electrical Safety Authority,
Mississauga, Ontario, Canada

LabTest Certification Inc.,
Delta, British Columbia, Canada

QPS Evaluation Services Inc.,
Toronto, Ontario, Canada

Schneider Electric,
Mississauga, Ontario, Canada

Electrical Safety Authority,
Mississauga, Ontario, Canaila

Heron Electrical Censulting Inc.,
Worthington, Onta.io, Zanada

Standard's Council of Canada (SCC),
Ottawa, (ntaiio, Canada

Marca Canada,
Colgary, Alberta, Canada

TUV SUD Canada,
Gormley, Ontario, Canada

QPS Evaluation Services Inc.,
Toronto, Ontario, Canada

Underwriters Laboratories of Canada,
Toronto, Ontario, Canada

© 2021 Canadian Standards Association


https://www.stdhive.com/standards/csa-spe-100021-pdf/

CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

T. Tremblay Electrical Safety Authority,
Sudbury, Ontario, Canada

J. Trupp Kezen Thermal Inc.,
Richmond, British Columbia, Canada

R. Wyryha CSA Group,
Richmond, British Columbia, Canada

T. Pope CSA Group, Project Manager
Toronto, Ontario, Canada

September 2021 © 2021 Canadian Standards Association 7



CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

Working Group on SPE-1000 Update

S. Douglas International Association of Electrical Inspectors, Chair
Toronto, Ontario, Canada

T. Buchal Intertek,
Cortland, New York, USA

D. Cheddi Electrical Safety Authority,
Mississauga, Ontario, Canada

K. Dhillon LabTest Certification Inc.,
Delta, British Columbia, Canada

N. Hanna Electrical Safety Authority,
Mississauga, Ontario, Canada

T. Hewitt Intertek,
Cortland, New York, USA

U. Janisch Technical Safety BC,
Langley, British Columbia, Canada

N. Maalouf QPS Evaluation Services Inc.,
Toronto, Ontario, Canada

D. MaclLeod Department of Labour and Advanced Education,
Halifax, Nova Scotia, Canada

J. Martin Electrical Safety Authority Field Evaluation (ESAFE),
Ottawa, Ontario, Canada

J. Morrison QPS Evaluation Services Inc.,
Toronto, Ontario, Canada

R. Nayyar Electrical Safety Authority Field Evaluation (ESAFE),
Ottawa, Ontario, Canada

S. Paulsen CSA Group,
Toronto, Ontario, Canada

T. Tremblay Electrical Safety Authority,
Sudbury, Ontario, Canada

September 2021 © 2021 Canadian Standards Association 8



CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

R. Wyryha CSA Group,
Richmond, British Columbia, Canada

CSA Group, Project Manager

T. Pope
Toronto, Ontario, Canada

September 2021 © 2021 Canadian Standards Association



CSA SPE-1000:21 Model Code for the field evaluation of electrical equipment

Preface

This is the fifth edition of CSA SPE-1000, Model Code for the field evaluation of electrical equipment. It
supersedes previous editions published in 2013, 2009, 1999, and 1994.

Significant changes in this edition include new requirements for the field evaluation of high-voltage
transformers, skids, lasers, non-medical X-rays, cosmetic and hygiene products, and non-residential
equipment producing ozone. Clauses formerly located in Annex A, General requirements for electrical
equipment, have been moved to the body of the Model Code.

This Model Code is based upon guidelines for special inspections. These guidelines have been in effect
for many years with a good safety record. The Canadian Advisory Council on Electrical Safety strongly
supports the continuation of special inspections of electrical equipment, with the stipulation that the
requirements be formally published.

Field evaluation of electrical equipment in accordance with the requirements of this Model Code is
intended to be conducted by an inspection body accredited by Standards Council of Canada (SCC).
Inspection body accreditation is the process of assessing and publicly recognizing the integrity,
reliability, and technical competence of an organization’s inspection services. Accreditation of an
organization’s inspection services by the SCC is a means of demonstrating that those services (within
the scope of their formal accreditation) conform to an accepted set of requirements.

Field evaluation provides a means for evaluating electrical equipment, and if found to conform to the
requirements of this Model Code, such electrical equipment may be marked with a field evaluation
label.

It is always within the purview of the authority having jurisdiction (AHJ) in whose jurisdiction the Model
Code is applied, to add technical or administrative requirements, stipulations, or deviations to this
Model Code.

Typically, AHJs base their official acceptance of electrical equipment and products upon certification by
an SCC-accredited certification body that the equipment conforms to the applicable standards. The
certification body bases its certification upon testing and evaluation of a representative sample of
equipment as manufactured to the relevant equipment standard (known as type or prototype testing).
Certification is granted if the sample is found to be in conformance and a follow-up inspection program
is put in place to ensure continued conformance.

This Model Code does not deal with type (or prototype) testing of equipment as practised in a regular
certification program. It addresses minimum construction, marking, and test requirements that are
consistent with maintaining a level of safety for electrical equipment and products so as not to present
an undue hazard (as defined in this Model Code) to persons or property. This Model Code does not
address the efficacy, performance, or quality of electrical equipment and products.

This Model Code was developed by a Working Group of the Canadian Advisory Council on Electrical

Safety (CACES) Subcommittee on SPE-1000, and was approved by CACES.

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 Model Code is stated in its Scope, it is important to note
that it remains the responsibility of the users of the Model Code to judge its suitability for their particular
purpose.
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3) This Model Code is subject to review within five years of 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) Model Code 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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CSA SPE-1000:21
Model Code for the field evaluation of
electrical equipment

0 Introduction

0.1

Field evaluation of equipment in accordance with this Model Code should be undertaken only by fully
qualified and competent persons. These persons should be experienced in conducting field evaluation
and field testing of electrical and electronic equipment to Canadian safety requirements or other
requirements acceptable to the authority having jurisdiction (AHJ).

Because field evaluation of electrical equipment and products is conducted to the requirements of this
Model Code, it is not equivalent to an evaluation in support of certification, which is conducted to the
requirements of the applicable standard. Consequently, equipment and products that are field
evaluated and labelled cannot be considered as certified.

When used in conjunction with the requirements of the Canadian Electrical Code, Part I, this Model
Code addresses the minimum requirements for equipment as they pertain to electrical safety. Where
other authorities have jurisdiction, they must be consulted by the equipment owner or the owner’s
agent as to conformance to legislation. This legislation may be either federal, provincial, or municipal.

This Model Code addresses the essential construction, marking, and test requirements that equipment
must meet before it can be labelled. It allows for the evaluation of electrical equipment and products,
with the objective of minimizing the risk of degrading the safety of the equipment through the
procedures used in the field evaluation. Where the required tests involve procedures deemed to
present a risk to the safety of the particular equipment, such tests may be carried out on a separate
representative sample supplied for the sole purpose of testing. Alternatively, other means may be taken
to determine conformance, such as the evaluation of relevant test data presented in support of an
application for field evaluation.

The requirements of this Model Code, applied by SCC accredited organizations, have been deemed an
accepted form of approval of electrical products by the authority having jurisdiction.

1 Scope

1.1

1.1.1

This Model Code provides construction, testing, and marking requirements for the field evaluation of
electrical equipment by an inspection body, where certification of that equipment is impracticable or
otherwise unavailable.
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