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Preface (UL)

This is the Third Edition of ANSI/CAN/UL 9540 Standard for Safety for Energy Storage Systems and
Equipment.

UL 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.

This
in co
Organ

SI/CAN/UL 9540 Standard Is under continuous maintenance, whereby each
pliance with the requirements of ANSI and SCC for accreditation of a Stan
zation. In the event that no revisions are issued for a period of four.yea

publication, action to revise, reaffirm, or withdraw the standard shall be initiated.

In Car
and E
markiri

Comm
Propo
Systel

ada, there are two official languages, English and French. All safety warnings
nglish. Attention is drawn to the possibility that some Canadian authorities ma3
gs and/or installation instructions to be in both official languages.

ents or proposals for revisions on any part of the Standard may be submitted t
sals should be submitted via a Proposal Request in the Collaborative Stan
n (CSDS) at http://csds.ul.com.

Our Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor electroni
be altered in any way. All of our Standards and all copyrights, ownerships, and rights regarding

shoulg
those

This B
Storag

This |i
time, @

Standards shall remain the sole and exclusive property of ULSE Inc.

dition of the Standard has been formally approved by the Technical Commit
e Systems and Equipment, TC€ 9540.

5t represents the TC9540 membership when the final text in this Standard was
hanges in the membership may have occurred.

TC 9540 Membership

Fevision is approved
dards Development
s from the date of

must be in French
y require additional

b ULSE at any time.
dards Development

copy of a Standard

lee (TC) on Energy
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International Classification for Standards (ICS): 27.100; 29.220

For information on ULSE Standards, visit http://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

ANLCOL ALCO
MAINULATOL
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INTRODUCTION
1 Scope

1.1 These requirements cover an energy storage system (ESS) that is intended to receive and store
energy in some form so that the ESS can provide electrical energy to loads or to the local/area electric
power system (EPS) when needed. Electrochemical, chemical, mechanical, and thermal ESS are covered
by this Standard. The ESS shall be constructed either as one unitary complete piece of equipment or as
matched assemblies, that when connected, in accordance with the manufacturer’s installation instructions,
form the ESS. An ESS consists of at least an energy storage function and energy storage protective
function. If the ESS includes multlple parts that are housed in separate enclosures it shall be considered
rsion equipment, a
battery, etc.) of an ESS are not considered an ESS on their own. This Standard evaludtes the compatibility
and sgfety of these various components and parts integrated into an ESS. The ESS-can be an AC ESS or
a DC ESS as defined in this Standard.

1.2 The systems covered by this Standard include those intended to be‘Used in a standalone mode (e.g.
islandgd) including "self-supply" systems to provide electrical energy and those usefl in parallel with an
electric power system or electric utility grid such as "grid-supply® systems, or appli¢ations that perform
ancillary operational modes associated with power generation-Such as voltage support and regulation,
frequeincy support and regulation, volt-var, capacity reserve,, energy shifting or othegr utility grid support

1.3 Energy storage systems are intended for installation and use in accordancg with the National
Electrical Code, NFPA 70, the Canadian Electrical(©ode, Part | Safety Standard for Elgctrical Installations,
CSA (€22.1, the National Electrical Safety Code; IEEE C2, the International Fire Code, ICC IFC, the
Interngtional Residential Code, ICC IRC, the:National Fire Code of Canada, NRC NFC, the Fire Code,
NFPA|1, and the Standard for the Installation of Stationary Energy Storage Systems, NFPA 855.
Requirements for installation, with the-exception of installation manuals and docunents for installation
provided with the system are outside the scope of this Standard.

1.4 This Standard covers energy storage systems for stationary indoor and outdo¢r installations. This
Standard also covers mobile energy storage systems as defined by this Standard. This Standard includes
requirgments for energy-storage systems used in residential and non-residential installations.

1.5 Jystems using.lead acid or Ni-cad batteries that fall within the scope of UL 1f78/CSA C22.2 No.
107.3 |and only{serve an uninterruptible power system (UPS) application are outside the scope of this
Standard.

NOTE: UL 1778/CSA C22.2 No. 107.3 is applicable to UPS that employ chemistries other than lead acid or Ni-cad, but the fire codes
and the '[ESSHnsteliation-stendard-de-netexelude-UPS-applieations-from-ESS-—eriteria-ineluding-eomphaneeto this Standard for these
other chemistries.

1.6 The maximum energy capacity of individual electrochemical ESS shall be determined by the
following in (a) — (d). Where the results of testing are used, the results shall be determined in accordance
with the Standard for Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy
Storage Systems, UL 9540A:

a) The maximum energy capacity of residential use electrochemical ESS shall not exceed 20 kWh
(72 MJ). This value shall be permitted to be increased to the value of the unit which meets the
performance criteria of the UL 9540A Unit Level test;

b) The maximum energy capacity of non-residential use electrochemical ESS shall not exceed 50
kWh (180 MJ). This value shall be permitted to be increased to the value of the unit which meets
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the performance criteria of the UL 9540A Installation Level test, provided the ESS is marked in

accordance with 45.20;

¢) There is no maximum energy capacity limit for non-residential use electrochemical ESS that are
tested in accordance with UL 9540A in which the performance level criteria of the cell level test

have been met; and

d) There is no maximum energy capacity limit for non-residential use electrochemical ESS
intended for use in remote outdoor locations as defined in the applicable installation code, provided

they are marked in accordance with 45.21.

NOTE 1: The Standard for the Installation of Stationary Energy Storage Systems, NFPA 855 defines outdoor remote locations as

being located-morethan 30.5m (1 Q0 ft) from exposures

NOTE 2]
based uy

2

21 A
the saf
compo
equipn
where

Lead acid, Ni-Cad, Ni-MH, and Ni-Zn ESS have exceptions to the capacity energy limits including,
on specific telecom and utility installations as outlined in NFPA 855.

Components

component or equipment of an energy storage system covered by this Standa
ety requirements for that component or equipment. See Annex A for a list of
nents generally used in the energy storage systems €overed by this Standarg
ent shall comply with the CSA and/or UL standards)as appropriate for the g
he energy storage system is to be installed.

3 Units of Measurement

3.1V
require

4 Ung

41 A
referrin

5 No
51 T
may be
referen

blues and their respective units of measurement that are stated without parenth
ment of the standard and those in parentheses constitute explanatory or approx

Hated References

hy undated reference, appearing in the requirements of this Standard shal
g to the latest edition\of the reference, including all revisions and amendments.

mative References

he following standards are referenced in this Standard, and portions of these re
essential for compliance. Energy storage systems covered by this Standard s

cedhinstallation codes and standards as appropriate for the country where
is-to be installed, When the energy storage system is intended for use in mor

syste

in some cases, no limits

d shall comply with
standards covering
. Components and
ountry or countries

eses constitute the
mate information.

be interpreted as

ferenced standards
hall comply with the
he energy storage

than one country,

the energy storage system shall comply with the installation codes and standards for all countries where it

is inten

ASME

ASME

ded to be used.
B31 (all applicable parts), Power Piping

BPVC, Boiler and Pressure Vessel Code

ASTM D412, Standard Test Method for Vulcanized Rubber and Thermoplastic Elastomers — Tension

ASTM D4169, Standard Practice for Performance Testing of Shipping Containers and Systems

ASTM E136, Standard Test Method for Assessing Combustibility of Materials Using a Vertical Tube
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29 CFR 1910.95, Occupational Noise Exposure

29 CFR 1910.1200, Toxic and Hazardous Substances

CSA C22.1, Canadian Electrical Code, Part | Safety Standard for Electrical Installations
CSA C22.2 No. 0, General Requirements — Canadian Electrical Code, Part Il

CSA C22.2 No. 0.15, Adhesive Labels

CSA C22.2 No. 0.17, Evaluation of Properties of Polymeric Materials

CSA (22.2 No. 0.2, Insulation Coordination

CSA (22.2 No. 0.8, Safety Functions Incorporating Electronic Technology
CSA (22.2 No. 41, Grounding and Bonding Equipment

CSA (22.2 No. 94.2, Enclosures for Electrical Equipment, Envirobimental Consideratigns
CSA (22.2 No. 100, Motors and Generators

CSA (22.2 No. 107.1, Power Conversion Equipment

CSA (22.2 No. 107.3, Uninterruptible Power Systems

CSA (22.2 No. 139, Electrically Operated\Valves

CSA 422.2 No. 286, Industrial Control Panels and Assemblies
CSA ¢22.2 No. 301, Industrial Electrical Machinery

CSA £22.2 No. 60079-2, Explosive Atmospheres — Part 2: Equipment Protectjon By Pressurized
Enclogure "p"

CSA (22.2 N6.60529, Degrees of Protection Provided By Enclosures (IP Code)

CSA $22,2 No. 61800-5-1, Adjustable Speed Electrical Power Drive Systems |- Part 5-1: Safety
Requirermemnts—Efectricat, Therrmal, ana Energy

CSA C22.2 No. 62109-1, Safety of Power Converters for Use in Photovoltaic Power Systems — Part 1:
General Requirements

CSA C22.2 No. 62368-1, Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements

CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code
CSA B52, Mechanical Refrigeration Code

CSA B149.1, Natural Gas and Propane Installation Code
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