A €22.2 No. 21-14

Cord sets and power-supply ceras



https://www.stdhive.com/standards/csa-c222-no-21-14-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, °R
OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER CAUSER
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DAMAGEL DATA,
OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY OTHER  {EOK * OF
LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP HA_ BEE:
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'c on beialf 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 docun ~nt is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no respc asibility 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 Gro. 2 has n ) 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 « cup is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (excc»t as otherwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not such invin” =2=.and trade secrets are protected by patents
and applications for patents. Without limitation, the unauthorized use, modification, copy.is, or v ‘sclosure of this document may violate laws
that protect CSA Group’s and/or others’ intellectual property and may give rise to ¢ right 'n CS£ Group and/or others to seek legal redress for
such use, modification, copying, or disclosure. To the extent permitted by licenc' or & law, “ZA Group reserves all intellectual property rights in
this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standarc =<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 inform~ic2al o | 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 aurpuse of reviewing it;
e search and browse this document; and

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

Limited copies of this document in prir ¢ or . :~7. 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 »ach such copy.

In addition, users may not and<> ay nc : permit others to

e alter this document in any way ~r.remove this Legal Notice from the attached standard;
e sell this document without autho. zation from CSA Group; or

e make an electronic copy  f this document.

If you do not agree vith ¢ 2y 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 acceptar e of the terms and conditions of this Legal Notice.


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

Standards Update Service

C22.2 No. 21-14
February 2014

Title: Cord sets and power-supply cords

To register for e-mail notification about any updates to this publication
e 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 24224,
If you require assistance, please e-mail techsupport@csagroup.org or call 417-747-2233.

Visit CSA Group’s policy on privacy at csagroup.org/legal to find out 1.©\w we protect your personal
information.


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14
Cord sets and power-supply cords

@)
‘\‘“v , Group

™A trade-mark of the Cana Ti<.n Standards Association, operating as “CSA Group”

Published in February 2014 by CSA Group
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6

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.

ISBN 978-1-77139-177-1

© 2014 CSA Group
All rights reserved. No part of this publication may be reproduced to any form whatsoever without
the prior permission of the publisher.


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14

Cord sets and power-supply cords

Contents

Technical Committee on Wiring Products 6

ICWD-Integrated Committee on Wiring Devices 8

Preface

10

1 Scope 11

2 Reference publications 12

3 Definitions 14

4 General Requirements 16

4.1
4.2

Components 16
Units of measurement 16

5 Construction 17

5.1

51.1
5.1.2
5.1.3
514
5.1.5
5.1.6
5.1.7
5.2

521
5.2.2
5.23
53

531
5.3.2
5.3.3
534
5.3.5
5.3.6
5.4

54.1
5.4.2
5.4.c
5.4
A5
5.4.9
5.4.7
5.4.8
549

Fittings — General 17

Configurations and dimensions 17
Flammability 17

Accessibility of live parts 17

Connection to fittings 17

Identification and wiring 18

Treatment of cord-conductor coverings 19
Outdoor-use fittings 19

Plugs 19

Blades 19

Attachment plug grip 20

Hospital grade attachment plug= 20
Cord connectors 21

General 21

Holes, indentations, an ¥ prcjections 22
Improper insertion 22

Mismating 2

Cord connector - - Qutdoor 22
Hospital 5icde conrectors 23

Other co.mponents 23

Genera.. 23

M >tal strain relief clamps 23

Swtches 24

Swit:hes — Outdoor 24

Current taps and pendant switches 25
Through-cord heating-pad switch 25
Fittings intended to accommodate overcurrent protective devices
Overcurrent protection 26

Cord restraint devices 27

February 2014 © 2014 CSA Group

25


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14

Cord sets and power-supply cords

6 Assembly 27

6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6
6.1.7
6.2
6.3
6.3.1
6.3.2
6.3.3
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.5
6.5.1
6.5.2
6.6
6.6.1
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.7
6.7.1
6.7.2
6.7.3
6.7.4
6.7.5
6.7.6
6.8
6.8.1
6.8.2
6.8.3
6.8.4
6.8:%
6.7
£9..
6.5.2
©.9.4
6.9.5
6.9.6
6.10

Power-supply cords 27
General 27

Attachment to fittings 28
Other components 29
Flexible cord 29

Length 29
Ratings 29
Markings 29

Special-use power-supply cords 30
Recreational vehicle power-supply cords 30
General 30

Flexible cord 30

Plugs 31

Mobile home power-supply cords 31
General 31

Flexible cord 31

Plugs 32

Rating 32

Range and dryer power-supply cords 32
General 32

Attachment plug 32

Range and dryer power-supply cord kits 32
General 32

Flexible cord 33

Length 33

Strain relief 33

Cord push-back relief 33

Termination of conductors 33
Extension cord sets 34

Construction 34

Fittings (indoor and outdoor) >4

Other components 35

Flexible cord 35

Lengths 36

Ratings 36

Adapter cord se's 38

General 38

Fittings™ 38

Flexibio.cood 39

J¢ints 39

Pai‘ngs 39

Spedial-use cord sets 40

General 40

Plugs 40

Flexible cord 41

Length 41

Markings 41

Vacuum cleaner and floor-finishing machine cord sets

February 2014 © 2014 CSA Group

41


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14

Cord sets and power-supply cords

6.11
6.12
6.12.1
6.12.2
6.12.3
6.12.4
6.13
6.14
6.15
6.16
6.16.1
6.16.2
6.16.3
6.16.4
6.17
6.17.1
6.17.2

Recreational vehicle cord sets 42

Hospital grade power-supply cords, extension cords, and cord sets
Hospital grade power-supply cords 42

Hospital grade extension cords 42

Hospital grade cord sets 43

Markings 43

Heater cord sets 43

Cord sets with appliance plugs 43

Cord sets with flatiron plugs 43

Cord sets for appliances rated 50 W or less 44
General 44

Flexible cord 44

Appliance coupler 44

Ratings 44

Replacement-use with nonstandard polarization 44
General 44

Replacement cord sets 44

7 Performance 45

7.1
7.1.1
7.1.2
7.1.3
7.1.4
7.1.5
7.1.6
7.1.7
7.1.8
7.1.9
7.1.11
7.1.12
7.2
7.2.1
7.2.2
7.2.3
7.2.4
7.2.5
7.3
7.3.1
7.3.2
7.3.3
7.3
74
74..
7.4
4.3
7.4.4
7.4.5
7.4.6

Attachment plugs and cord connectors 45
Conductor secureness test 45

Security of insulation test 45

Strain relief test 46

Dielectric voltage-withstand test 48

Insulation resistance test 49

Accelerated aging test 50

Crushing test 50

Impact resistance test 51

Flexing test 51

Adhesiontest 53

Cycling heat test 53

Tests for attachment plugs 55

Security of blades and pinsias: 55
Temperature test  5€

Plug grip test 56

Blade pull test 2% clevoted temperature 57
Abrupt pull tes.. 53

Tests for range an!' dryer power-supply cord kits 60
Strain re ief vast 60

Accele-ate aging test 61

Pish-back force test 61

tle ‘ing tests for range and dryer power-supply cord kits 62
Test: for cord connectors 62

Depth of cavity test 62

Conditioning cycles for blade retention test 62
Retention of blades test 62

Overload test 63

Temperature test 64

Retention of blades test (repeated) 65

February 2014 © 2014 CSA Group

42


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14 Cord sets and power-supply cords

7.4.7 Resistance to arcing test 65

7.4.8 Improper insertion test 65

7.4.9 Low-temperature insertiontest 66

7.4.10 Closure of openingstest 66

7.5 Tests for flatiron and appliance plugs 67

7.6 Tests for overcurrent protective devices 67

7.6.1 General 67

7.6.2 Calibration test 68

7.6.3  Short-circuit tests for all products with overcurrent protection 68

7.6.4  Short-circuit test for fuses 68

7.6.5 Abnormaltest 69

7.6.6  Water exclusion test for enclosures of outdoor-use products 69

7.7 Hospital grade molded-on plugs and connectors 70

7.7.1 General 70

7.7.2  Strain relief tests 70

7.7.3 Bonding (grounding) pin retention — Hospital grade cord connector 71
7.7.4  Attachment plug connection and separation — Hospital grade cord connec:or 71
7.7.5 Grounding contact temperature hospital grade cord connector 72
7.7.6  Bond resistance hospital grade cord connector 72

7.7.7  Crushing hospital grade attachment plug and cord connector . 72

7.7.8 Impact hospital grade attachment plug and cord connector . 73

7.7.9 Mechanical drop hospital grade attachment plug and cor?zori>ector 73

7.8 Tests for cord restraint devices 74
7.8.1 Temperature test 74
7.9 Test for permanence of warning tag 74

7.9.1 Cords other than outdoor type 74
7.9.2 Outdoor-type (W) cords 75
7.9.3 Oil-resistant cords 75

7.9.4 Test procedure 76

7.9.5 Evaluation 76

8 Marking 76

8.1 General 76

8.2 Extension cord sets /7

8.2.1 General 77

8.2.2 Polarization 72

8.2.3 Indoor-use exte 1sio ) cord sets 79
8.3 Outdoor-11se exter.zion cord sets 80
8.4 Hea*er<ord .ots 80

8.5 Adapter ceod sets 80

8.6 Cord restraint devices 81
8.7 Replacement cord sets 81
8.8 Reci 2ational vehicle and mobile home applications 81

R9 Power-supply cords — Shielded 81

8.1  Hospital grade attachment plugs, connectors and hospital grade extension cords 81
<11  Range and dryer power-supply cord kits 82

8.12  Power-supply cords for replacement use 83

8.13  Special-use power supply cords 84

8.14  Special use cord sets 84

February 2014 © 2014 CSA Group 4


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14 Cord sets and power-supply cords

8.15  Special use cord sets intended for replacementuse 85

Annex A (Normative) — Component standards reference list 154

Annex B (Normative) — Illustrative definitions 155

Annex C (Informative) — Marking translations 156

Annex D (Normative) — Cord reels and power bars 159

Annex E (Normative) — Seasonal-use cord sets 174

Annex F (Normative) — Electric vehicle cord sets and power suppy cords 185
Annex G (Normative) — Manufacturing and production tests 202

February 2014 © 2014 CSA Group 5


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14

Cord sets and power-supply cords

Technical Committee on Wiring Products

K.L. Rodel

P. Desilets

W.J. Bryans

W.J. Burr

C. Davis

S.W. Douglas

D. Drysdale

S.P. Hawkins

R.J. Kelly

A. Mi'ne

<. Montminy

February 2014

Hubbell Canada LP,
Pickering, Ontario
Representing Producer Interest

Leviton Manufacturing of Canada Limited,
Pointe-Claire, Québec
Representing Producer Interest

Electro-Federation Canada,
Toronto, Ontario

Burr and Associates,
Campbell River, British Columbia
Representing General Interest

Electro Cables Incorporated,
Trenton, Ontario
Representing Producer Interest

International Association of F'2ct.icai Inspectors,
Toronto, Ontario
Representing General Interes.

Nexans Canada !ac,
Milton, Ontario
Represer.ting P.oc ucer Interest

Shaflex* Division of ShawCor Ltd.,
To ‘c:ite, Ontario

Government of Nunavut-Dept of Community &
Government Services,

Igaluit, Nunavut

Representing Government and/or Regulatory
Authority

21st Olympiad Sales,
Burlington, Ontario

Régie du batiment du Québec,

Québec, Québec

Representing Government and/or Regulatory
Authority

© 2014 CSA Group

Chair

Vice-Chair

Assccial»

Associate

Associate


https://www.stdhive.com/standards/csa-c222-no-21-14-pdf/

C22.2 No. 21-14

Cord sets and power-supply cords

B.F. O'Connell

T. Olechna

C. Samuels

M.K. Shea

T. Simmons

J.T. Smith

E. Thompson

A.Z. Tsisserev

J. Turner

L. Letea

February 2014

Pentair Thermal Management Canada Ltd, Associate
Trenton, Ontario

Electrical Safety Authority,

Mississauga, Ontario

Representing Government and/or Regulatory
Authority

ConocoPhillips Canada, Associate
Calgary, Alberta

City of Victoria,

Victoria, British Columbia

Representing Government and/or Regulatory
Authority

British Columbia Institute of Technology,
Burnaby, British Columbia
Representing General Interest

lIsco of Canada Limited, Associate
Mississauga, Ontario

Atkore International (Allied Tube & Conduit
Corporation),

Harvey, lllinois, USA

Representing Producer Interest

AZT Engineering, Electrical and Fire Safety Consulting
Services,

Port Moody, British Columbia

Representing General Interest

Swansea Consulting, Associate
Toronto, Ontario

CSA Group, Project Manager
Mississauga, Ontario

© 2014 CSA Group 7



C22.2 No. 21-14

Cord sets and power-supply cords

ICWD-Integrated Committee on

Devices

A.F. Aljabri

|. Badawi

N. Baird

D.M. Berlin

D. Carson

P. Desilets

J.S. Frederic

J.A. Gibson

R. Haring

W. Hartill

C.M. Henville

R. Hopkins

T. Hum

February 2014

Siemens Canada Limited,
Brampton, Ontario

IPEX Management Inc,
Verdun, Québec

EGS Electrical Group Canada Ltd.,
Elmira, Ontario

Intermatic Incorporated,
Spring Grove, lllinois, USA

All Fired Up! Ltd.,
Milton, Ontario

Leviton Manufacturing of Canada Limited,
Pointe-Claire, Québec

Underwriters Laboratories Inc.,
Melville, New York, USA

TriVar Inc.,
Brampton, Ontario

Philips Lighting Electronics, N.A.,
Rosemont, lllinois, USA

2D2C, Inc,
Kitchener, Ontario

Toronto, Ontario

Infrastructure Health and Safety Association,
Mississauga, Ontario

Leviton Manufacturing of Canada Limited,
Pointe-Claire, Québec

© 2014 CSA Group

Wiring

Associate

Associate



C22.2 No. 21-14

Cord sets and power-supply cords

D.H. Kendall

D.J. Kissane

T. Kranendonk

C.S. Kurten

D.L. Lutz

A. Marrero

E. Mendoza

A. Milne

A. Mokrytskiy

W. Molto

J. Perry

K.L. Rodel

S. Scott

L. Letea

February 2014

Thomas & Betts Corporation,
Memphis, Tennessee, USA

Pass & Seymour Inc.,
Syracuse, New York, USA

Brantford, Ontario

Underwriters Laboratories Inc.,
Melville, New York, USA

Hubbell Incorporated Wiring Device Division,

Shelton, Connecticut, USA

Euroloft Inc,
Woodbridge, Ontario

Philips Lighting Electronics, N.A.,
Rosemont, lllinois, USA

21st Olympiad Sales,
Burlington, Ontario

Woods Industries (Canada) Inc.,
Markham, Ontario

MM Plastic (Mfg.) Company Inc.,
Mississauga, Ontario

Brampton, Ontario

Hubbell Canada LP,
Pickering, Ontario

Royal Pipe Systems,
Woodbridge, Ontario

CSA Group,
Mississauga, Ontario

© 2014 CSA Group

Associate

Project Manager



C22.2 No. 21-14 Cord sets and power-supply cords

Preface

This is the ninth edition of CSA C22.2 No. 21, Cord Sets and Power Supply Cords.

This edition supersedes previous editions published in 1995, 1990, 1984, 1978, 1960, 1954, 1941, and
1935 and is written in SI (metric) units, except the wire gauge sizes.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by Subcommittee ICWD — Wiring Devices for Household and Similar Use,
under the jurisdiction of the Technical Committee on Wiring Products and the Strategic Steering
Committee on Requirements for Electrical Safety, and has been formally approved by the Technical
Committee.

Interpretations: The Strategic Steering Committee on Requirements for Electrical Safety has provided the
following direction for the interpretation of standards under its jurisdiction: “The literal text shall be used
in judging compliance of products with the safety requirements of this Standard. When the literal text
cannot be applied to the product, such as for new materials or construction, and when a relevant
committee interpretation has not already been published, CSA Group’s procedures for Interpretation
shall be followed to determine the intended safety principle.”

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 five years from the date of publication, and 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.

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing
standardization and are published in CSA's periodical Info Update, which is available on the CSA Web site at
WWW.csa.ca.
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C22.2 No. 21-14
Cord sets and power-supply cords

1 Scope

11

This Standard specifies the requirements for cord sets and power-supply cords employing molded-on or
assembled-on fittings, rated 600 V maximum, and intended for use in non-hazardous locations in
accordance with the Canadian Electrical Code, Part I, CSA C22.1-12 and General Requirements—Canadian
Electrical Code, Part Il, CSA C22.2 No. 0-10.

1.2

This Standard also specifies the requirements for molded-on general-use attachment plugs and cord
connectors.

1.3
This Standard also specifies the requirements for hospital grade attachment plugs and cord connectors.

1.4
This Standard also specifies the requirements for cord restraint devices.

1.5

This Standard does not cover cord sets or power supply cords used in Electric Vehicle (EV) charging
applications. Those type of cords are covered in C22.2 No. 280 standard.

1.6

This Standard contains the following annexes:

a) Annex A — Component standards reference list;
b) Annex B — lllustrative definitions;

c¢) Annex C — Canadian marking translations;

d) Annex D — Cord reels and power bars;

e) Annex E — Seasonal use cord sets; and

f)  Annex F — Manufacturing and production tests.

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.
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