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Underwriters Laboratories of Canada (ULC) was established in 1 920 by

letters patent issued by the Canadian Government. I t maintains and

operates laboratories and certification services for the examination,

testing and certification of appliances, equipment, materials,

constructions and systems to determine their relation to l ife, fire and

property hazards as well providing inspection services.

Underwriters Laboratories of Canada is accredited by the Standards

Council of Canada as a Certification Organization, a Testing

Organization, and an Inspection Body under the National Standards

System of Canada.

ULC Standards develops and publishes standards and other related

publications for bui lding construction, security and burglar protection,

environmental safety, electrical equipment, fire protection equipment, gas

and oil equipment, thermal insulation products, materials and systems,

energy use in the bui lt environment and electrical uti l i ty safety.

ULC Standards is a not-for-profit organization and is accredited by the

Standards Council of Canada as a Standards Development Organization.

National Standards of Canada developed by ULC Standards conform to

the criteria and procedures established by the Standards Council of

Canada. Such standards are prepared using the consensus principle by

individuals who provide a balanced representation of interests relevant to

the subject area on a national basis.

ULC is represented across Canada as well as many countries worldwide.

For further information on ULC services, please contact:

Customer Service: 1 -866-937-3852

CORPORATE HEADQUARTERS

Underwriters Laboratories of Canada

7 Underwriters Road

Toronto, Ontario M1 R 3A9

Telephone: (41 6) 757-361 1

Fax: (41 6) 757-9540

REGIONAL OFFICES

PACIFIC OFFICE

1 3775 Commerce Parkway, Suite 1 30

Richmond, British Columbia V6V 2V4

Telephone: (604) 21 4-9555

Fax: (604) 21 4-9550

EASTERN OFFICE

6505, Rte Transcanadienne, Suite 330

St-Laurent, Québec H4T 1 S3

Telephone: (51 4) 363-5941

Fax: (51 4) 363-701 4

The Standards Counci l of Canada (SCC) is the coordinating body of the

Canadian standardization network, which is composed of people and

organizations involved in the development, promotion and implementation

of standards. Through the collaborative efforts of Canadian

standardization network members, standardization is helping to advance

the social and economic well-being of Canada and to safeguard the

health and safety of Canadians. The network’s efforts are overseen by

SCC.

The principal objectives of SCC are to foster and promote voluntary

standardization as a means of advancing the national economy,

supporting sustainable development, benefiting the health, safety and

welfare of workers and the public, assisting and protecting the consumer,

faci l i tating domestic and international trade, and furthering international

cooperation in relation to standardization.

An important facet of the Canadian standards development system is the

use of the fol lowing principles: consensus; equal access and effective

participation by concerned interests; respect for diverse interests and

identification of those who should be afforded access to provide the

needed balance of interests; mechanism for dispute resolution; openness

and transparency; open access by interested parties to the procedures

guiding the standards development process; clarity with respect to the

processes; and Canadian interest consideration as the initial basis for the

development of standards.

A National Standard of Canada (NSC) is a standard prepared or

reviewed by an SCC-accredited SDO and approved by the SCC

according to NSC approval requirements. Approval does not refer to the

technical content of the standard, as this remains the responsibi l i ty of the

SDO. An NSC reflects a consensus of a number of capable individuals

whose collective interests provide, to the greatest practicable extent, a

balance of representation of general interests, producers, regulators,

users (including consumers) and others with relevant interests, as may

be appropriate to the subject at hand. NSCs are intended to make a

significant and timely contribution to the Canadian interest.

Those who have a need to apply standards are encouraged to use

NSCs. These standards are subject to periodic review. Users of NSCs

are cautioned to obtain the latest edition from the SDO that publishes the

standard.

The responsibi l i ty for approving standards as NSCs rests with:

Standards Council of Canada

270 Albert Street

Suite 200

Ottawa, Ontario

K1 P 6N7

Telephone: (61 3) 238-3222

For further information on ULC standards, please contact:

ULC STANDARDS

1 71 Nepean Street, Suite 400

Ottawa, Ontario K2P 0B4

Telephone: (61 3) 755-2729

Fax: (61 3) 231 -5977

E-mail: customerservice@ulc.ca

Web site: www.ulc.ca

The intended primary application of this standard is stated in its scope. I t is important to note that it remains the responsibi l i ty of the user of the

standard to judge its suitabil i ty for this particular application.

Copies of this National Standard of Canada may be ordered from ULC Standards.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANÇAISE ET ANGLAISE
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Commitment for Amendments

This Standard is issued join tly by Underwri ters Laboratories Inc. (UL) and ULC Standards.
Amendments to this Standard wil l be made only after processing according to the Standards writing
procedures by UL and ULC Standards.

UL and ULC Standards are separate and independent entities and each is solely responsible for its
operations and business activities. The UL trade names and trademarks depicted in this document are
the sole property of Underwriters Laboratories Inc. The ULC Standards trade names and trademarks
depicted in this document are the sole property of ULC Standards.

ISSN 031 7-526X Copyright © 201 3 ULC Standards
All rights reserved.

No part of this publ ication may be reproduced in any form, in an electronic retrieval system or
otherwise, whatsoever without the prior permission of the publisher.

In Canada, written comments are to be sent to the ULC Standards, 400 – 1 71 Nepean Street, Ottawa,
Ontario K2P 0B4. Proposals should be submitted on a Standards Revision Request Form available
from ULC Standards.

Permission to use material from ISO 1 2405-1 and Figure 3-C from Table 6 of IEC 60529 was provided
by Standards Counci l of Canada. No further reproduction is permitted without prior written approval
from Standards Counci l of Canada.

Copyright © 201 3 Underwriters Laboratories Inc.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and exclusive property of UL.

This ANSI/UL Standard for Safety consists of the First Edition.

The most recent designation of ANSI/UL 2271 as an American National Standard (ANSI) occurred on
December 1 1 , 201 3. ANSI approval for a standard does not include the Cover Page, Transmittal
Pages, Title Page (front and back), or the Preface.

© IEC. Figure 1 is reproduced from Figure 3-C from Table 6 of IEC 60529, Ed. 2.1 b:2001 with
permission of the USNC on behalf of IEC. No part of this material may be copied or reproduced in any
form or made publicly available without the prior written consent of the UNSC.

This UL Standard was developed using text from ISO 1 2405-1 . The ISO copyrighted material from ISO
1 2405-1 is used in 30.1 (including Tables 6 and 7) with permission of the American National Standards
Institute (ANSI) on behalf of ISO. All rights reserved.

Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL’s On-Line Collaborative Standards
Development System (CSDS) at http://csds.ul.com.

To purchase UL Standards, visit Comm 2000 at http://www.comm-2000.com/help/how_to_order.aspx
or call tol l-free 1 -888-853-3503.
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International Classification for Standards (ICS): 29.220; 43.1 20

Attention is drawn to the possibi l i ty that some of the elements of this Canadian standard may be the
subject of patents rights. ULC Standards shall not be held responsible for identifying any or all such
patents rights.

This Standard is intended to be used for conformity assessment.

The First Edition of this ULC Standard was based on, and superseded, the First Edition of Subject 2271 .

The initiation of the review of this Standard wil l commence within 5 years of the date of publication, unless
the Standard is identified as fitting within a stabil ized category, whereby the review wil l commence within
the appropriate time frame set out by ULC Standards.

TECHNICAL COMMITTEE ON BATTERIES FOR ELECTRIC VEHICLES (EVs)

Name Affil iation Region Category

A. Archambault Bathium Canada Inc Canada Producer

S. Arimori SABIC Innovative Plastics Japan User

P. Arora DuPont USA General Interest

C. Bender Tennant Company USA User

O. Böse SK Continental E-motion

Germany GmbH

Germany Producer

W. Choi LG Chemical Korea Producer

T. De Lucia A1 23Systems USA Producer

W. Densham II I O2Micro Battery USA User

Y. Ding US Army —Ground Vehicle

Power & Mobil i ty

USA Regulator

D. Doughty Battery Safety Consulting Inc. USA General Interest

L. Dunn Nacco Materials Handling

Group

USA User

G. Ekstrom Natural Resources Canada

CanmetENERGY

Canada Regulator

J. Haruhara Polyplastics Co. , Ltd. Japan User

R. Hoemsen Red River College Canada General Interest

J. Jeevarajan NASA - Johnson Space

Center

USA Regulator

H. Kamath EPRI USA General Interest

R. Lankin Accelerated Systems Inc. Canada User

A. Masias Ford Motor Company USA User

N. Meyer Transport Canada Canada Regulator

J. Pereira E-One Moli Energy Canada Producer

J. Pinon Hybrid Design Services, Inc. USA General Interest

R. Ramanathan Dow Kokam LLC USA Producer

G. Ressler General Motors Co. USA Producer

E. Shen Tesla Motors, Inc. USA Producer

G. Shih Automotive Research Testing

Center

Taiwan General Interest

S. Subramaniam Electrovaya Corp. Canada Producer

M. G. Theivanayagam The Dow Chemical Co USA General Interest

J. Thompson Nissan Technical Center USA Producer
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Table (Continued)

Name Affil iation Region Category

Y. Tozuka Mitsubishi Motors Corporation Japan User

M. Vakrat Wolkin Better Place USA User

A. Wong ATL USA Producer

D. Wu Consultant Taiwan General Interest

G. Wu BYD Com Ltd China Producer

R. Byczek Intertek USA Associate (Non-Voting)

R. deMesa California Energy Commission California Associate (Non-Voting)

L. Florence UL LLC USA Associate (Non-Voting)

P. Gorney US Dept. of Transportation USA Associate (Non-Voting)

J. Leber SGS USA Associate (Non-Voting)

D. Lowry US Army Research Laboratory USA Associate (Non-Voting)

C. Michot INERIS France Associate (Non-Voting)

G. Rech CETECOM ICT Services

GmbH

Germany Associate (Non-Voting)

M. Ramlochan (Project

Manager)

ULC Standards Canada Non-Voting

This l ist represents the membership at the time the Committee balloted on the final text of this edition.
Since that time, changes in the membership may have occurred.

https://www.normsplash.com/ULC/124951162/CAN-ULC-S2271?src=spdf


CONTENTS

ULC Preamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

A INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
1 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
2 Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
3 Units of Measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
4 Undated References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1
5 Reference Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1
6 Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4

B CONSTRUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7
7 Non-Metall ic Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7
8 Metall ic Parts Resistance to Corrosion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8
9 Enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9
1 0 Wiring and Terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9
1 1 Fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20
1 2 Handles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20
1 3 Electrical Spacings and Separation of Circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21
1 4 Insulation Levels and Protective Grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22
1 5 Protective Circuit and Safety Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
1 6 Cells and Electrochemical Capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25
1 7 Manufacturing and Production Line Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26

C PERFORMANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
1 8 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
1 9 Combustible Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
20 Tolerances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
21 Post Test Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
22 Results Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

D ELECTRICAL TESTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
23 Overcharge Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
24 Short Circuit Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30
25 Overdischarge Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31
26 Temperature Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32
27 Imbalanced Charging Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33
28 Dielectric Voltage Withstand Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34
29 Isolation Resistance Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35

E MECHANICAL TESTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
30 Vibration Endurance Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
31 Shock Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37
32 Crush Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38
33 Drop Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39
34 Mold Stress Relief Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41
35 Handle Loading Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41
36 Roll Over Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .42
37 Strain Relief Tests (Cord Anchorages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43

F ENVIRONMENTAL TESTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44
38 Immersion Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44
39 Water Exposure Test (IP Code Rating) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44
40 Thermal Cycling Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45

DECEMBER 1 1 , 201 3 CAN/ULC-S2271 ♦ ANSI/UL 2271 7

https://www.normsplash.com/ULC/124951162/CAN-ULC-S2271?src=spdf


41 Label Permanence Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .46
G MARKING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47

42.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47
H INSTRUCTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .48

43 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .48
44 TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49
45 FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53

ANNEX A (NORMATIVE)

A1 Component Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A1

ANNEX B (NORMATIVE) Corrosion Chart

DECEMBER 1 1 , 201 3CAN/ULC-S2271 ♦ ANSI/UL 22718

https://www.normsplash.com/ULC/124951162/CAN-ULC-S2271?src=spdf

