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UL Standard for Safety for Test Method for Evaluating Thermal Runaway Fire Propagation in Battery
Energy Storage Systems, ANSI/CAN/UL 9540A

Fifth Edition,

Dated March 12, 2025

Summary of Topics

This Fifth Edition of ANSI/CAN/UL 9450A, Standard for Test Method for Evaluating Thermal
Runaway Fire Propagation in Battery Energy Storage Systems dated March 12, 2025, includes the
following changes in requirements:

— Clgrified sample rest times after conditioning and charging: 7.2.2, 8.1.2,.and 9.1

-Co
- Rej

- Re

- Ad

- Ad

— Clarified charging method for cells:7.2.1 and 7.2.4

- Re
7.3.1

]
Test: 8.2.14, 8.2.15, 9.2.23, 9.2.24, and10313

s at Unit

9.

rrected standard reference in 9.1.12: 3.2

blaced reference to UL 1685 with UL 2556: 3.2 and 10.2.2:

ped option for continuous thermal ramp until-thermal runaway: 7.3.1.5.

pled NFPA 855 for applicable codes: 1.2'and 3.2

7-7.3.1.10.

— Clgrified report if using a battery system as the BESS unit for testing: 7.7.1.

— Clagrified establishing cell to cell propagation in the test method in 8.2: 8.2.3 — 8|

- Re

- Re

vised Module Level Performance Criteria: 8.5.1.

vised Residential Unit Level Testing to remove the.usage of the NFPA 286 tes
replgced with test wall: 9.1.2, Figure 9.3, 9.2.6, 9.4.2,/9.4.3, 9.5.1, 9.5.2, and 10.3.3.

vised location of thermocouples during cell testing and thermal ramp option}

t room and

vised requirements to allow the use of Gardon heat flux gauge, revised samp

ling rate

for heat flux and wall temperature, and added floor mounted residential system exceptions:
6.3,6.4,9.2.15, 9.2.17 - 9.2.20, 10.3.5, 10.3.6, 10.3.8 — 10.3.10.

— Revised egress path heat flux measurements for non-residential outdoor wall mount
systems: 9.5.1 and 9.5.5.

— Removed noncombustible construction exception and clarified outdoor flame exception:

4.16,

9.1.1, 9.1.6, 9.2.19, 9.3.2, 9.6.1 - 9.6.5, 9.7.1, and Table 9.1.

— Added test method for lead acid and nickel cadmium batteries: 3.2, 7.3.1.4, 7.3.3.1-7.3.3.8,

7.6.1,

7.6.2, Table 7.1, 7.7.3, and 7.10.1 — 7.10.4.

— Revised flow battery requirements: 5.4.3,7.1.1,7.1.2, Section 7.3.2, 7.7.2, 7.9.1, 9.9.1 -

9.9.4,

9.10.1, and 9.11.1.
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— Removed statement about installation in residential dwelling units.

— Added test procedure for high temperature batteries: 7.1.3,7.3.4.1-7.3.4.4,7.4.1,7.7.4,
7.11.1,8.3.1-8.3.5, 8.4.2, 8.6.1, 9.1.3, 9.1.4, 10.2.3, 10.2.4, Figure 10.3, 10.9.1 — 10.9.10,

10.10.1, 10.11.1 - 10.11.3

— Added deflagration considerations to Annex A: A3.3.1.

— Clarified residential and non-residential use definition, revised test set-ups for the module
and unit level testing, added to the module, unit, and installation level test reports: 8.4.1,

9.5.2,

9.7.3, 10.4.1, and 10.7.1.

- Cla
9.1.2,

— Adq
defin

— ReV

— ReV
10.1.1

rified wording for cell, module and unit failure methodologies: 7.3.1.2, 8.2)8; Ji.2. 14,

and 9.1.8.

Jed a definition for “thermal runaway propagation” and revised the*‘thermal
tion: 4.16 and 4.19

yunaway”

ised the module surface temperature measurement range’9.7.3, Table 9.1, and 10.5.2.

ised requirements to align with the code on “Residential Use”: 1.2, 3.2, 4.15,
[, 10.1.2, and A2.3.2.

— ReV
9.2.1,

ised Unit Level Indoor and Outdoor Tests: 4.2, 9.1.1, 9.1.2, Figure 9.2, Figure

4.17,

9.3,9.1.9,

9.2.5,9.2.6, 9.2.22, 9.2.25, 9.3.1, 9.5.1, 9.5(2, 9.7.3, Table 9.1, 10.3.12, 10.5.6, A

2.5.2.2,

and A

— ReV

The new andl revised requirements are substantially in accordance with Proposal(s) on this s

September 2

All rights re|
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but not limitg

2.5.3.2.

ised Installation Level Tests: 10.5.7 and A3.3.1

9, 2023, June 28, 2024, October 4, 2024, and December 20, 2024.

served. No part of.this publication may be reproduced, stored in a retrieval
n any form by.any means, electronic, mechanical photocopying, recording, ¢
permission of ULSE Inc. (ULSE).

es this(Standard "as is" without warranty of any kind, either expressed or implig
d to, the implied warranties of merchantability or fitness for any purpose.
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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
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ANSI/CAN/UL 9540A:2025

Standard for Test Method for Evaluating Thermal Runaway Fire Propagation
in Battery Energy Storage Systems

First Edition — November, 2017
Second Edition — January, 2018
Third Edition — June, 2018
Fourth Edition — November, 2019

Fifth Edition
March 12,2025

This ANSI/CAN/UL Safety Standard consists of the Fifth Edition.

The most recent designation<eof ANSI/UL 9540A as an American Nationa
Standard (ANSI) occurred op\March 12, 2025. ANSI approval for a standard does
hot include the Cover Rage, Transmittal Pages, Title Page, Preface or SCQ
Foreword.

This Standard has been designated as a National Standard of Canada (NSC) or
March 12, 2025.

© 2025 ULSE Inc. All rights reserved.
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Preface

This is the Fifth Edition of the ANSI/CAN/UL 9540A, Standard for Test Method for Evaluating Thermal
Runaway Fire Propagation in Battery Energy Storage Systems.

ULSE is accredited by the American National Standards Institute (ANSI) and 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.
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ce with the requirements of ANSI and SCC for accreditation of a Standards [
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action to revise, reaffirm, or withdraw the standard shall be initiated.

hnd B, identified as Informative, is for information purposes only.

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

dition joint American National Standard and National Standard of Canada is b3
bdes, the Fourth Edition of UL 9540A.

br proposals for revisions on any part of the Standard may be submitted at any tim
Ibmitted via a Proposal Request in the, Collaborative Standards Development Sys
s.ul.com.

ds for Safety are copyrighted:by ULSE Inc. Neither a printed nor electronic copy g
Itered in any way. All of-our Standards and all copyrights, ownerships, and righ
ards shall remain the solé"and exclusive property of ULSE Inc.
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CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
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INTRODUCTION
1 Scope

1.1 The test methodology in this Standard determines the capability of a battery technology to undergo
thermal runaway and then evaluates the fire and explosion hazard characteristics of those battery energy
storage systems that have demonstrated a capability to undergo thermal runaway.

1.2 The data generated will be used to support the manufacturer’s installation instructions with regards
to separation between individual battery energy storage systems and determine the fire and explosion
protection required for an installation of a battery energy storage system intended for installation,
operation afid maintenance in accordance with:

a) The Standard for the Installation of Stationary Energy Storage Systems, NFPA 855;
b) The National Electrical Code, NFPA 70;

c) The Fire Code, NFPA 1;

d) The Standard for Energy Storage Systems and Equipment, UL 9540;

e) The Canadian Electrical Code, Part |, Safety Standard for Electrical Installations, CSA C22.1;
f) The General Requirements — Canadian Electrical Code, Part Il, CSA C22.2 No. 0;
g) The National Electrical Safety Code, IEEE C2;

h) The International Fire Code, ICC IFC;

i) The International Residential Code, ICE4RC; and

j) Other codes affecting energy storage systems.

1.3 Fire protection requirements not related to battery energy storage system equipment ar¢ covered by
appropriatefinstallation codes.

1.4 See Figure 1.1 for a schematic of the test sequence in this Standard. See Annex A whicH explains:
a) The purpose-ofthe tests included in this Standard;

b) Explanation of individual tests; and

c) Inferpretation and application of the results.
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