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SCC FOREWORD
National Standard of Canada

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 well-being, 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 customers, including product certifiers, testing laboratories,
and standards development organizations. A list of SCC programs and accredited bodies is publicly available at
www.scc.ca.
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UL Standard for Safety for Battery Containment Enclosures, ANSI/CAN/UL/ULC 1487

First Edition, Dated February 10, 2025
Summary of Topics

This First Edition of ANSI/CAN/UL/ULC 1487 dated February 10, 2025 is being issued as a new joint
US/Canada Standard for Battery Containment Enclosures. This publication reflects the latest ANSI
and SCC approval dates incorporating the proposals dated June 7, 2024 and December 6, 2024.
This Standard addresses battery containment enclosures intended to mitigate the heat, fire, and
deflagration hazards that can result from lithium-ion battery thermal runaway. The Standard details
safety requirements for enclosures, including performance requirements such as the Internal
Thermal Runaway Test and Internal Deflagration Test.

The new requirements are substantially in accordance with Proposal(s) on this subject dated June 7, 2024
and December 6, 2024.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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This ANSI/CAN/UL/ULC Safety Standard consists of the First Edition.

The most recent designation of ANSI/UL 1487 as an American National Standard
(ANSI) occurred on February 10, 2025. ANSI approval for a standard does not
include the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

This Standard has been designated as a National Standard of Canada (NSC) on
February 10, 2025.

© 2025 ULSE Inc. All rights reserved.
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Preface
This is the First Edition of ANSI/CAN/UL/ULC 1487, Standard for Battery Containment Enclosures.

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL/ULC 1487 Standard is under continuous maintenance, whereby each revision is
approved in compliance with the requirements of ANSI and SCC for accreditation of a Standards
Development Organization. In the event that no revisions are issued for a period of four years from the
date of publication, action to revise, reaffirm, or withdraw the standard shall be initiated.

Annexes A, D, E, and F identified as Informative, are for information purposes only.
Annexes B, C, G, and H are identified as Normative, as such, form mandatory parts of this Standard.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

Requests for interpretation of this Standard should be sent to ULC Standards. The requests should be
worded in such a manner as to permit a "yes" or "no" answer based on the literal text of the requirement
concerned.

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

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

This Edition of the Standard has been formally approved by the Technical Committee (TC) on Battery
Containment Enclosures, TC 1487.

This list represents the TC 1487 membership when the final text in this Standard was balloted. Since that
time, changes in the membership may have occurred.

TC 1487 Membership

Name Representing Interest Category Region
D. Atkinson E-CELL SECURE LLC Producer USA
F. Backhaus DUPERTHAL Sicherheitstechnik GmbH & Co. KG Producer Germany
A. Barowy UL FSRI General Interest USA
N. Bartlett National Renewable Energy Lab Government USA
TC 1487 Membership Continued on Next Page DOCU ments
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TC 1487 Membership Continued

Name Representing Interest Category Region
T. Bellamy Telgian Engineering & Consulting General Interest USA
A. Black Carmel Fire Protection Associates Authorities Having USA
Jurisdiction
R. Butler Energy Storage Safety Products International Producer USA
R. Byczek Intertek Testing Services Testing & Standards Org. USA
T. Carpenter TAC1 Engineering Services PLLC General Interest USA
J. Chisholm Toronto Fire Services Authorities Having Ontario
Jurisdiction
R. Climer STIHL Inc. Producer USA
J. Cohen Beam Bike Corp. DBA JOCO Producer USA
S. DeCrane International Association Of Fire Fighters General Interest USA
J. Dinaburg CSA Group Testing & Standards Org. USA
E. Edgreen Eagle MFG CO Producer USA
G. Edwards UL Standards & Engagement TC Project Manager — Non- USA
voting
A. Farooqui The Energy and Resources Institute (TERI) General Interest India
K. Feak LaBella Associates General Interest USA
K. Fok LG Energy Solution Vertech Supply Chain USA
M. Fortuin Forfyre B.V. (dba LithiumSafe) Producer The Netherlands
E. Frederickson Call2Recycle, Inc. General Interest USA
D. Ginder Acculon Energy Commercial / Industrial USA
User
S. Goforth Fire Marshal North County Regional Fire Authority Authorities Having USA
Jurisdiction
. Griffith Brighton Area Fire Authority Authorities Having USA
Jurisdiction
D. Haithcock UL Standards & Engagement TC Chair — Non-voting USA
P. Hallinan SSI Fire Solutions Producer Canada
A. Hamins National Institute of Standards & Technology Government USA
D. Hammer PopWheels Producer USA
N. Hatzis Lyft Commercial / Industrial USA
User
F. Heider asecos GmbH Producer Germany
K. Hyland UL Solutions Testing & Standards Org. USA
T. Johnson Zarges, Inc. Producer USA
H. Li KINO Safety Equipment Limited Supply Chain China
J. Loftus FDNY Authorities Having USA
Jurisdiction
T. Marks Standards Individuals General Interest USA
J. Milke University of Maryland General Interest USA
R. Narine Energy Security Agency Authorities Having Canada
Jurisdiction
H. Nasrat Primax Technologies Inc. Producer Canada

TC 1487 Membership Continued on Next Page
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TC 1487 Membership Continued

Name Representing Interest Category Region
A. Nelson ToyotaR & D Commercial / Industrial USA
User
H. Nusbaum NSVRP — National Salvage Vehicle Reporting Authorities Having USA
Program Jurisdiction
K. Opert Jensen Hughes General Interest USA
N. Petrakis Energy Safety Response Group (ESRG) Testing & Standards Org. USA
C. Pfaff West Pierce Fire & Rescue Authorities Having USA
Jurisdiction
S. Pinnamaraju National Accreditation Board For Certification Testing & Standards Org. India
Bodies (NABCB)
K. Svoboda Plainfield Fire Department Authorities Having USA
Jurisdiction
A. Taggart Coffman Engineers, Inc. General Interest USA
D. Taylor Armorgard Ltd Producer United Kingdom
D. Vandemark CellBlock FCS Producer USA
M. Ventola Space Age Electronics Producer USA
W. Yuan Segway Ninebot Supply Chain China

International Classification for Standards (ICS): 21.180, 13.220.40, 29.220, 53.080

For information on ULSE Standards, visit https://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.

This Standard is intended to be used for conformity assessment.

The intended primary application of this Standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
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INTRODUCTION
1 Scope

1.1 This Standard addresses battery containment enclosures intended to mitigate the heat, fire, and
deflagration hazards that can result from lithium-ion battery thermal runaway.

1.2 These requirements do not address the toxicity hazards associated with thermal runaway of lithium-
ion cells, batteries, battery packs, or battery-powered devices.

1.3 A battery containment enclosure covered by this Standard may be used for storage and/or transport
of lithium-ion cells, batteries, battery packs, and battery-powered devices.

1.4 A battery containment enclosure covered by this Standard is not intended to be used with lithium-ion
cells, batteries, battery packs, and/or battery-powered devices combined with other potential hazard-
producing materials, such as combustible or flammable liquids, acids, bases, combustible metals or dusts,
or compressed gases.

1.5 These requirements are not intended to supersede applicable transportation, packaging, and
shipping regulations enacted by the authority having jurisdiction for transporting lithium-ion cells, batteries,
battery packs, or battery-powered devices. Battery containment enclosures used for transportation of
lithium-ion cells, batteries, battery packs, or battery-powered devices shall comply with all applicable
transportation, packaging, and shipping requirements and regulations.

NOTE: See Annex F for additional information on transportation of lithium-ion batteries.

1.6 A battery containment enclosure covered by this Standard may include integral systems and/or
internal electrical power distribution for charging lithium-ion cells, batteries, battery packs, or battery-
powered devices.

1.7 These requirements do not address energy storage systems, as these systems are intended to be
covered by UL 9540, the Standard for Energy Storage Systems and Equipment, and/or UL 9540A, the
Standard for Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage
Systems.

NOTE: See Annex E for further explanation.

1.8 This Standard does not cover hazard mitigation systems of a battery containment enclosure unless
they are integral to the battery containment enclosure product.

1.9 This Standard covers battery containment enclosures for indoor and outdoor installations and/or
portable/mobile battery containment enclosures. Battery containment enclosures covered by this Standard
are intended to be used in ordinary locations in non-residential occupancies, dedicated non-habitable
installation locations within multi-occupancy residential buildings, laboratory non-hazardous environments,
and/or outdoors, all in accordance with governing building and fire codes and regulations. These products
are not intended to be installed or used in residential dwellings.

2 Components and Subassemblies

2.1 Except as indicated in 2.2, a component or subassembly of a product covered by this Standard shall
comply with the requirements of that component or subassembly. See Annex G for a list of standards
covering potential components and subassemblies considered in the products covered by this Standard.
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a) Involves a feature or characteristic not required in the application of the component in the
product covered by this Standard; or

b) Is superseded by a requirement in this Standard.

2.3 A component or subassembly shall be used in accordance with its rating and in accordance with its
intended conditions of use.

2.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Where values of measurement are specified in both SI and U.S. Customary units, it is the
responsibility of the user of this Standard to determine the unit of measurement appropriate for the user's
needs.

4 Referenced Publications

4.1 Any undated reference to a code or standard appearing in the requirements of this Standard shall be
interpreted as referring to the latest edition of that code or standard.

4.2 The following publications are referenced in this Standard:

CSA C22.2 No. 0.15, Adhesive Labels

CSA C22.2 No. 94.1, Enclosures for Electrical Equipment

CSA C22.2 No. 94.2, Enclosures for Electrical Equipment, Environmental Considerations
CSA C22.2 No. 308, Cord Reels and Multi-Outlet Assemblies

ICC International Building Code (IBC)

ICC International Residential Code (IRC)

UL 50, Enclosures for Electrical Equipment, Non-Environmental Considerations

UL 50E, Enclosures for Electrical Equipment, Environmental Considerations

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances
UL 111, Multioutlet Assemblies

UL 962A, Furniture Power Distribution Units

UL 969, Marking and Labeling Systems

UL 9540, Energy Storage Systems and Equipment
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UL 9540A, Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage
Systems

5 Glossary
5.1 For the purpose of this Standard, the following definitions apply.

5.2 BATTERY CONTAINMENT ENCLOSURE (BCE) — A product that encloses and stores lithium-ion
cells, batteries, battery packs, and battery-powered devices and is intended to mitigate the heat, fire, and
deflagration hazards generated by lithium-ion battery thermal runaway.

NOTE: A BCE might be used for storage, transport, and/or charging of lithium-ion cells, batteries, battery packs, and/or battery-
powered devices. See also 1.5 regarding transportation regulations.

5.3 CELL - The basic functional electrochemical unit containing an assembly of electrodes, electrolyte,
separators, containers, and terminals. It is a source of electrical energy by direct conversion of chemical
energy.

5.4 CHARRING - Conversion of a virgin material to a carbonaceous residue caused by heat exposure.
The carbonaceous residue may be brittle and discolored or blackened in appearance.

5.5 DEDICATED VENT - A purposefully designed feature where thermal runaway effluent gases from
inside a BCE are released from the BCE or where ambient air is drawn into the BCE.

5.6 DEFLAGRATION - Propagation of a combustion zone at a velocity that is less than the speed of
sound in the unreacted medium.

5.7 DEVICE UNDER TEST (DUT) — A representative BCE product sample being tested to the
requirements of this Standard.

5.8 DWELLING — See the definition for "dwelling" in the IBC and the IRC.

5.9 ELECTRICAL ENCLOSURE - A surrounding case constructed to provide a degree of protection to
personnel against access to hazardous parts and to provide a degree of protection to the enclosed
equipment against specified environmental conditions.

NOTE: The construction or components of a BCE, such as a power distribution unit, may include electrical enclosures.

510 ELECTRICAL ENERGY CAPACITY — The stored electrical energy, in watt-hours (Wh), of a cell,
test cell pack, battery, battery pack, battery-powered device, or collection thereof. Electrical energy
capacity is calculated as the product of ampere-hour (Ah) rating and nominal voltage (V).

5.11 EXPLOSION - The rupture of an enclosure due to pressure generation from a deflagration. The
rupture releases energy that can generate pressure waves, thermal radiation, and projectiles traveling
away from the source.

5.12 EXTERNAL FIRE RATING — The number of minutes, in increments of ten, that a DUT remains
compliant with the performance criteria of the External Fire Test, Annex D.

5.13 FLAMMABLE MIXTURE — A gaseous, oxidizer-fuel mixture that is capable of being ignited by a
competent ignition source such as open flame, electric arc or spark, or hot surface above the ignition
temperature of the oxidizer-fuel mixture.

Documents

Document Sharing Hub

Full document details: UL 1487 2025


http://www.avadocuments.com/doc/ul-1487-2025
http://www.avadocuments.com/doc/ul-1487-2025

12 ANSI/CAN/UL/ULC 1487 FEBRUARY 10, 2025

5.14 FLEXIBLE FILM HEATER - Electrical resistance heaters of a film, tape, or otherwise thin sheet-like
construction that easily conform to the surface of cells.

5.15 FUEL LOAD - A quantity (number) of test cell packs in accordance with the specifications of the
Internal Thermal Runway Test.

5.16 FULL-CHARGE VOLTAGE - Voltage corresponding to 100 % state of charge of a cell and,
therefore, 0 % depth of discharge.

5.17 HABITABLE SPACE - See the definition for "habitable space" in the IBC and the IRC.

5.18 ISOLATED VOLUME - A volume that does not allow gas flow between itself and other adjacent
volumes.

NOTE: An isolated volume may be a single storage cavity or may involve several storage cavities that allow gas flow between them.
5.19 INITIATING CELL — A cell intentionally driven into thermal runaway using an external heat source.

5.20 INITIATING TEST CELL PACK — A test cell pack where thermal runaway is initiated by heating a
collection of centrally-located initiating cells.

5.21 INTEGRAL SYSTEM — A system integral to a BCE design that provides functionality towards
mitigation of the heat, fire, and deflagration hazards generated by thermal runaway of lithium-ion cells,
batteries, battery packs, and battery-powered devices.

NOTE: Examples of integral systems include, but are not limited to, suppression systems, detection systems, signaling systems,
alarm systems, and automatic door closing systems.

522 MINIMUM ALLOWABLE COMPARTMENT VOLUME — The minimum available volume of an
enclosed space, such as a room or a transportation compartment, where a BCE may be used or installed
based on the potential for thermal runaway effluent gas release.

5.23 MULTI-OCCUPANCY RESIDENTIAL BUILDING — Any building containing spaces used for living or
sleeping purposes other than one- and two-family dwellings or townhouses.

5.24 NOMINAL VOLTAGE - Suitable approximate value of the voltage used to designate or identify a
cell, a battery, or an electrochemical system.

5.25 PARTIAL VOLUME DEFLAGRATION — A deflagration which is developed from a flammable mixture
volume that is a fraction of the volume of the enclosed space.

5.26 PARTIAL VOLUME DEFLAGRATION FACTOR - A factor accounting for the damage potential of
partial volume deflagrations.

5.27 PORT OF ACCESS - A door, lid, hatch, or similar feature for accessing the storage cavities of a
BCE by the user. Ports of access exclude dedicated vents, utility conduit or openings, and pass-throughs
for equipment, cables, wires, hoses, etc.

5.28 POWER DISTRIBUTION UNIT (PDU) — An electrical enclosure with either power-supply leads or a
power-supply cord for connection to either a permanently installed branch circuit outlet or a receptacle
outlet. The electrical enclosure is provided with receptacles.

5.29 RUPTURE - Opening of the BCE port(s) of access or bursting, tearing, cracking, or br%’ f
BCE seals, welds, joints, or boundaries. Qﬂ'ﬂzﬁents
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5.30 SELF-CLOSING - Functionality that completely closes or assists the complete closing of a port of
access.

NOTE: Examples of a self-closing port of access may include a door with an automatic mechanical closer, a door with a sensor-
actuated closer or a heavy lid with resistance mechanisms to assist with closing against gravity.

5.31 SELF-LATCHING - Functionality that latches or secures a port of access, once closed, without
manual actuation.

5.32 STATE OF CHARGE (SOC) — The available electrical energy capacity in a battery cell expressed
as a percentage of rated electrical energy capacity.

5.33 STORAGE CAVITY — An individual internal volume of a battery containment enclosure designed for
storage of lithium-ion cells, batteries, battery packs, or battery-powered devices.

NOTE: Examples of storage cavities include the available volume of a shelf, locker, compartment, or cubby.

5.34 STORAGE CAVITY ENERGY CONTAINMENT RATING (SCECR) — The maximum amount of
battery electrical energy capacity (in Wh) permitted to be stored in a storage cavity of a battery
containment enclosure.

5.35 TEST CELL PACK - A standardized collection of 18650-format lithium-ion cells installed in a plastic
enclosure that serves as the discrete unit of fuel loading for the Internal Thermal Runaway Test.

NOTE: See Annex E for more information.

5.36 TEST VOLUME — The volume where a flammable mixture is formed and ignited during the Internal
Deflagration Test.

5.37 THERMAL RUNAWAY - The incident when an electrochemical cell increases its temperature
through self-heating in an uncontrollable fashion. The incident progresses when the rate the cell generates
heat is higher than the rate the cell can dissipate the heat. This may lead to fire, explosion, and gas
evolution.

5.38 THERMAL RUNAWAY EFFLUENT GAS — The combination of gases and vapors produced by
thermal runaway of a lithium-ion battery. These gases and vapors are primarily a mixture of vaporized
electrolytes, carbon monoxide, carbon dioxide, hydrogen, and hydrocarbons.

5.39 TOTAL ENERGY CONTAINMENT RATING (TECR) — The maximum amount of battery electrical
energy capacity (in Wh) permitted in a BCE. This value is equivalent to the sum of all SCECR values of a
BCE.

540 TOTAL WEIGHT LOAD — The sum of the weight loads imposed on a BCE during the Weight
Loading Test.

5.41 WEIGHT-BEARING FEATURE - A feature or related collection of features of a BCE that is
expected to support the combined weight of the BCE, its contents and, if applicable, external weight.

NOTE: Examples of weight-bearing features may include a base, a set of feet, lift point(s), lift handle(s), or similar features.

5.42 WEIGHT LOAD - A static load of inert objects imposed on a BCE during the Weight Loading Test to
represent the weight of items stored or placed in and/or on the BCE.
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