®

JOINT CANADA-UNITED STATES

ANSI/CAN/UL
5800:2021

STANDARD FOR SAFETY

Battery| Fire Containment Products

SCC © cen

ANSI/UL 5800-2021



https://ulnorm.com/api/?name=UL 5800 2021.pdf

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 nrn\/mlnrl h\/ SCC {ovarious-customers, mr\lnrlmn nrnrhmf certifiers,tes |ng laboratories,

and standards devs Iopment orgamzahons A list of SCC programs and accred|ted bodies |s publicly available at
www.scc.ca.



https://ulnorm.com/api/?name=UL 5800 2021.pdf

JUNE 16, 2021 -

ANSI/CAN/UL5800

tr1

UL Standard

First Edition,

for Safety for Battery Fire Containment Products, ANSI/CAN/UL 5800

Dated December 8, 2020

Summary of Topics

This revision of ANSI/CAN/UL 5800 dated June 16, 2021 has been issued to reflect the latest ANSI
and SCC approval dates, and to incorporate the proposals dated April 9, 2021 which include
editorial revisions to Clauses 4.2, 8.2.3, 8.2.5, 8.2.6, 8.2.10, Fiqure 8.1, and Figure 8.2.

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked

with a vertica

The revised
2021.

All rights re
transmitted i
without prior

UL provides
not limited to

In no event
including los
inability to u
possibility of
this Standarg

Users of the
harmless fro
attorney's fe
Standard on

Llina inthe marain
G-

requirements are substantially in accordance with Proposal(s) on this subject

served. No part of this publication may be reproduced, storedyin a retriev
n any form by any means, electronic, mechanical photocaopying, recording,
permission of UL.

this Standard "as is" without warranty of any kind, eithier expressed or implied,
the implied warranties of merchantability or fitness for'any purpose.

will UL be liable for any special, incidentali.'consequential, indirect or simi
5 of profits, lost savings, loss of data, or any’other damages arising out of the
e this Standard, even if UL or an authorized UL representative has been 4
such damage. In no event shall UL's:liability for any damage ever exceed the
, regardless of the form of the claim}

electronic versions of UL's-Standards for Safety agree to defend, indemnify,
m and against any loss, expense, liability, damage, claim, or judgment (includir
bs) resulting from any .efror or deviation introduced while purchaser is storing
the purchaser's computer system.

dated April 9,

bl system, or
or otherwise

including but

ar damages,
use of or the
dvised of the
price paid for

and hold UL
g reasonable
an electronic



https://ulnorm.com/api/?name=UL 5800 2021.pdf

tr2 JUNE 16, 2021 - ANSI/CAN/UL5800

No Text on This Page



https://ulnorm.com/api/?name=UL 5800 2021.pdf

D

@ N‘\eﬂnan Nﬂl‘io,,,-,, .%
o

N\
@Q

ECEMBER 8, 2020 ANSI/UL 5800-2021

(Title Page Reprinted: June 16, 2021)

NDAR,
\,92 %ouncub

»
5

O,
Or
(e}

‘714

o
A %
=2 »
3 5
) S

% S
XS A
*4,, Napien O

ToNALE

pm I |

—

[ |

the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

ANSI/CAN/UL 5800:2021

Standard for Battery Fire Containment Products

First Edition

December 8, 2020

his ANSI/CAN/UL Safety Standard consists of the First Edition including
pvisions through June 16, 2021.

he most recent designation of ANSI/UL 5800 as an American National Standand
ANSI) occurred on June 16, 2021. ANSI approval for a standard does not includ

[©]

his standard has been designated as a National Standard of Canada (NSC) on
une 16, 2021.

COPYRIGHT © 2021 UNDERWRITERS LABORATORIES INC.



https://ulnorm.com/api/?name=UL 5800 2021.pdf

ANSI/CAN/UL 5800 JUNE 16, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 5800 2021.pdf

JUNE 16, 2021 ANSI/CAN/UL 5800 3
CONTENTS
e (=1 - T 5
INTRODUCTION
LIS Tt o] o1 PR 9
A ©70) 171 o To] 1 1= o (= 9
3 Units Of MEASUIrEMENT ... ..o e e e e e e e e e e ean s 10
4 Referenced PUDIICAtIONS ..o e 10
R €1 (01T F= | o PRSP SPPPT 10
CONSTRUCITION
LT =T 1= | PSRN G SN RPN 12
FIRE PERFQRMANCE
A € 7= 1 1= - | U N S 12
8 Containment Test ... e 12
8|1 Test equipment and instrumentation.................. 0 12
8|2 Sample preparation ............ccooeiiiiiiiiiii e e 15
8|3 Testmethod ... AN e 17
84 AGING TSt ..o et e e 19
8|5 Acceptance Criteria........ccovvveuiieeie N e 19
LS T S U= ¢ o] o S PSRN NPT 20
MARKINGS
LK I €T Yo T O e PPN NP 21
TP DEtalS .o e e 21
1P.2 Cautionary MarkingS .......coeeuuuieeiiiiii et e e e e et e e e 21
INSTRUCTIQNS
T T 1T = SR SR 22
12 Operating(INStruCtions. ... ... e 22
PACKAGING
L T € 1= o1 PP 23

ANNEX A (INFORMATIVE) — Safety Marking Translations

ANNEX B (INFORMATIVE) - Cell Capacity Check Procedure


https://ulnorm.com/api/?name=UL 5800 2021.pdf

ANSI/CAN/UL 5800 JUNE 16, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 5800 2021.pdf

JUNE 16, 2021

ANSI/CAN/UL 5800

Preface

This is the First Edition of ANSI/CAN/UL 5800, Standard for Battery Fire Containment Products.

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 ANSI/CAN/UL 5800 Standard is under continuous maintenance, whereby each revision is approved

in complian
Organization|

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

In Canada, there are two official languages, English and French. All safety warnings must
and English.| Attention is drawn to the possibility that some Canadian authorities may requ

markings an

Comments @
Proposals s
Developmen

ULl's Standa
should be al

those Stand4

To purchase

http://www.shopulstandards.com/HowToOrder:aspx or call tollfree 1-888-853-3503.

This Edition
Battery Fire

This list repre¢sents the STP(5800 membership when the final text in this standard was ballot

time, change

with the requirements of ANSI and SCC for accreditation of a Standards |Development

In the event that no revisions are issued for a period of four years (fro

/or installation instructions to be in both official languages.

r proposals for revisions on any part of the Standard/may be submitted to UL
hould be submitted via a Proposal Request in <UL's On-Line Collaborati
I System (CSDS) at http://csds.ul.com.

ds for Safety are copyrighted by UL. Neither-a printed nor electronic copy ¢
ered in any way. All of UL’'s Standards and all copyrights, ownerships, and rig

rds shall remain the sole and exclusive.property of UL.

UL Standards, visit the UL Standards Sales Site at

the date of

be in French
ire additional

L at any time.
e Standards

f a Standard
hts regarding

pf the Standard has beéen formally approved by the UL Standards Technical Panel (STP) on

Containment Products, STP 5800.

S in the membership may have occurred.

STP 5800 Membership

bd. Since that

Name Representing Tnterest Category egion
Ackerman, Eva Rectorseal Supply Chain USA
Atkinson, Dennis E-cell Secure LLC General USA
Bolton, David Air Canada Commercial/lndustrial User Quebec, Canada
Brilmyer, George Highwater Innovations Producer USA
Brown, Robert UPS Commercial/lndustrial User USA
Burkett, Brian Fire Containment Concepts Producer USA
Butler, Ronald Energy Storage Safety Products General USA

International
Colton, Bradford Extinguish Ltd Producer USA

STP 5800 Membership Continued on Next Page
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Center for Aircraft Fire and
Emergency
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International Classification for Standards (ICS): 13.220.99
For further information on UL standards, please contact:

Underwriters Laboratories Inc.
171 Nepean Street, Suite 400
Ottawa, Ontario K2P 0B4
Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
Web site: ul.org

This Standard-s-intended-to-be-usedfor r\r\nfnrmlfy assessment-

The intended primary application of this standard is stated in its scope. It is impoftant tp note that it
remains the fesponsibility of the user of the standard to judge its suitability for this particular gpplication.

CETTE|NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE
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INTRODUCTION

1 Scope

1.1

intended for a battery-powered portable electronic device (PED).

These requirements provide fire test and performance criteria to evaluate fire containment products

1.2 The containment product may include active fire suppression features without manual intervention
beyond arming the suppression agent.

1.3 These requirements cover fire containment products that are intended to be used by a

qualiﬁed/traimcd person:

1.4 This stg

1.5 The fir¢ condition represented by the testing in this standard simulates,the ignition

powered por
device.

1.6 These
compartmen

1.7 The firg
of 300 Wh.

1.8 This st
powered por]
with the cont

1.9 This stg
These
These
These

1.13 Thessg
requiring ma

ndard covers installed and uninstalled lithium ion batteries and cells.

able electronic device (PED), combustible components, and assemblies assog

requirements cover containment products intended to’ be used for inha
S.

andard evaluates the containment product performance from the time thatf
able electronic device (PED) is insidé‘the containment product which is closed i
hinment product manufacturer’s instructions.

ndard covers containment pfoducts to be used for only one thermal runaway ev
requirements do not.cover fires caused by non-battery operated devices.
requirements ¢over visible smoke, but do not cover the mitigation of gas (toxic,
requirements do not cover containment products intended to be used for cargo

requirements do not cover fire containment products with active fire supprg

of a battery-
iated with the

bited aircraft

condition represented by this test is limited to devices with electrical energy with a maximum

the battery-
n accordance

lammable).
protection.

ssion means
handheld fire

hual operation beyond arming the suppression agent, such as utilizing separate

extinguishers.

2 Components

2.1

A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as specified in this Standard;

b) Be used in accordance with its rating(s) established for the intended conditions of use; and

c) Be

used within its established use limitations or conditions of acceptability.

2.2 A component of a product covered by this Standard is not required to comply with a specific
component requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the
product;

b)lss

uperseded by a requirement in this Standard; or

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations

2.3 A component not anticipated by the requirements of this end product Standard, not specifically
covered by the component standards noted in this Standard, and that involves a risk of fire, electric shock,
or injury to persons, shall be additionally investigated in accordance with the applicable UL Standard, and
shall comply with 2.4.

2.4 With reg
requirements
abnormal ussg

ard to a component being additionally evaluated, reference to construction(@nd
in another UL end product Standard is suitable where that Standard anticipate
conditions consistent with the application of this end product Standard:

3 Units of Nleasurement

3.1 Values
approximate

stated without parentheses are the requirement. Values in. parentheses are e
nformation.

4 Referenced Publications

4.1 Anyund
interpreted as

4.2 The folldg

UL 94, Tests

UL 969, Mark
UL 1439, Tes
UL 1479, Fire

C22.2 No. 0.1

ated reference to a code or standard appearing in the requirements of this Stan
referring to the latest edition of that code«or'standard.

wing publications are referenced in\this Standard:

for Flammability of Plastic Materials for Parts in Devices and Appliances
ing and Labeling Systems

f for Sharpness, of Edges on Equipment

Tests of Penetration Firestops

5, Adhesive Labels

EN 12477, Pr

performance
5 normal and

planatory or

dard shall be

oteCtive gloves fTor WeldeTs

NFPA 1971, Standard on Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting

5 Glossary

5.1

For the purpose of this standard, the following definitions apply.
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5.2 CLASS RATING — As defined below.
Representative Capacity
Class Lithium lon (Wh)

1 0<60

2 61<100

3 101 <160

4 161 <300
5.3 COMPQNED Refe o b tion or in the

operation of

5.4 CONTA
encapsulateq

5.5 DEDIC
purpose of v

he containment product.

INMENT PRODUCT - Refers to the assembly or product, into which
to mitigate the effects of a smoke/fire event.

ATED VENT — Refers to a portion of the outer product enclosure designed

the PED is

for the sole

enting gas. This feature cannot serve dual-purpose as a handle, closure mechanism, or part

of the supprgssion agent delivery system.
5.6 FLAMH - A body or stream of gaseous material involved in’the combustion process and emitting
radiant energy at specific wavelength bands determined by the combustion chemistry of thg fuel. In most

cases, some

5.7 FREE §
after the cells

5.8 FUELL

portion of the emitted radiant energy is visible*to-the human eye.

BPACE — The remainder of stackable space in the plastic enclosure of the fuel
have been inserted.

OAD/PACKAGE — In accordanee-with the specifications detailed in 8.2.2 — 8.2.8{

load/package

5.9 INTUMESCENT MATERIAL —~Avsubstance that expands as a result of heat ejposure, thus
increasing in|volume and decreasing in density.

5.10 PORTABLE ELECTRONIC DEVICE (PED) — Any piece of lightweight battery-powered equipment.
These devicgs are typically~consumer electronic devices capable of communications, dafa processing
and/or utility.| Examplesyrange from handheld, electronic devices such as tablets, e-readers| laptops, and
smartphoneq to small"devices such as MP3 players and electronic toys.

5.11 STAC ay be stacked

together in in

not large enough to fit one 1

paces that are

5.12 THERMAL RUNAWAY - The incident when an electrochemical cell increases its temperature
through self-heating in an uncontrollable fashion. The thermal runaway progresses when the cell's
generation of heat is at a higher rate than the heat it can dissipate. This may lead to fire, explosion and gas
evolution.

5.13 VISIBLE SMOKE — The airborne solid and liquid particulates and gases evolved when a material
undergoes pyrolysis, combustion or other thermal or electrochemical process, which can be detected by
light obscuration measurements.
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CONSTRUCTION
6 General

6.1 The design of a containment product and detail of included operating instructions shall be such that
the method of operation is obvious after reading the operating instructions.

6.2 The design of a containment product shall be such that after initial preparation steps are completed,
the operator of the containment product is not required to take further manual actions to maintain the
performance of the containment product. The containment product shall be entirely operable by one user,
without assistance from a second individual.

6.3 The eddes and surfaces of all containment products shall not be sufficiently sharp te,Censtitute a risk
of injury to pefsons during intended handling, maintenance, and use.

6.4 WheneVer reference measurements are necessary to determine that a part.asydescribed in 6.3 is not
sufficiently sharp to constitute a risk of injury to persons, the method described in UL 1439 is to be
employed.
FIRE PERFORMANCE

7 General

7.1 The mgnufacturer shall provide a fire containment:product with a minimum of t{he following
components present:

a) Containment product representative of the finished product,
b) All peripheral materials or subassemblies required for the end use deployment, and

c) Instfuctions and safety information.

7.2 The clogure mechanism, including but not limited to zippers, flaps, mechanical latches | etc. shall be
installed as intended for properuse of the finished product.

7.3 The containment preduct assembly shall be documented in the test report in accordancg with 9.2.

8 Containnjent Test

8.1 Test equipment and instrumentation

8.1.1 The requirements of 8.1.2 and 8.1.12 shall be met for containment products evaluated to
Performance Level 1 (as described in 8.5.3) and Performance Level 2 (as described in 8.5.4). The
requirements of 8.1.3 through 8.1.11 shall be met only for containment products evaluated to Performance
Level 2 (as described in 8.5.4).

8.1.2 A laboratory suitable to conduct fire tests, shall be free of direct drafts with a ventilation hood for
combustion products.

8.1.3 The collection hood for products of combustion is to be installed centrally above the test specimen.
The lower edge of the collection hood is to be positioned so that the hood collects all products of
combustion, as illustrated in Figure 8.1.
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Figure 8.1
Test Setup
P 2 10*D
I‘ Ll
Instrumented
Duct Section
for Light
Obscuration D
+—>

Collection Hood

Products of Combustion
(Smoke and Gas)

Containment
Product

Cheesecloth—p

Test Platform

Key
D = diameter of

8.1.4 The
downstream
developed tuU

8.1.5 The
flow path wit
gauge or an
diaphragm i
nominally tw

he duct

juct of the collection hood”is to run horizontally at least 10 times the d
from the last turn in the duct prior to location of instrumentation, in order to pro
rbulent gas flow. Mixing vanes are to be installed in the duct if concentration
found to exis}.

elocity in the\exhaust duct is to be determined by measuring the differential p
N the useafa bidirectional probe as shown in Figure 8.2, connected to an electn
equivalent measuring system. The probe is to consist of a stainless steel cylind
the_center that divides the probe into two chambers. The probe is to have a ¢
b times its outside diameter, with a minimum length of 25 mm (1.0 in) and a ma

uct diameter
ide for a fully
gradients are

essure in the
pnic pressure
br with a solid
ylinder length

ximum length

of 50 mm (2.0 in). The pressure taps on either side of the diaphragm are to support the probe.
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Figure 8.2

Example of Bidirectional Probe

VARIABLE LENGTH
SUPPORT TUBES
(10aP INSTRUMENT)

Key
D = probe outsid
L = probe length

8.1.6 Thea
times the dud
other location
pressure taps
inch water).

8.1.7 The tq
probe at the g

9.83 mm
(0.387 in)
N Y M

4.83mm | Il
(0.190 in)

WELD

4 7 2.44mm -
3 # 7 (0.096 in)

o2 —o]

1.21 mm (0.048 in)

I

s3594g

b diameter

Kis of the probe is to be located at the approximate centerline of the duct a m
t diameter downstream from the last turn in the duct. The probe shall not be
s except where-the alternative position has been shown to provide equivalent
are to be connected to a pressure transducer with a minimum resolution of 0.

mperature of the exhaust gas is to be measured at the approximate same lo
enterline of the duct with a 0.08 mm? (28 AWG) Type K thermocouple with an in

nimum of 10
positioned at
results. The
P5 Pa (0.001

cation as the
tonel sheath.

8.1.8 The light transmission in the exhaust duct shall be measured using a white light source and photo
detector for the duration of the test, and the smoke release rate and total smoke release shall be
calculated. See 8.1.9 and 8.1.10.

8.1.9 Smoke release rate shall be calculated as follows:

Where

SRR =

_ v )
SRR = 2.303| - |Log,|

Smoke release rate (m?/s)
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V = Volumetric exhaust duct flow rate (m?/s)

D = Duct diameter (m)

o = Li

ght transmission signal of clear (pre-test) beam (V)

| = Light transmission signal during test (V)

8.1.10 Tota

| smoke release shall be calculated as follows:

tend
TSR = j SRRt
0

Where
TSR
SRR
=T
feng =

A measurem
the laborator
smoke releag

8.1.11 Line
calibrated n¢
measured by
each filter.

= Total smoke released during test duration (m?)
= smoke release rate (m?/s)
me of first thermal runaway event (s)

Time of test termination (s)

ent of the light transmission across the duct may.be taken at the conclusion of
y air has been ventilated of smoke. This value‘may be taken into account for the
e rate.

arity of the photometer system is to be verified by interrupting the light beam
utral density filters to cover the range of the recording instrument. Transmi
the photometer, using neutral dénsity filters, are to be within +3% of the calibr

8.1.12 A data acquisition system is-used to collect pressure, temperature, and smoke m

The speed a

nd capacity of the data system shall be sufficient to collect the data every 1 s or |

8.2 Sample preparation

8.2.1 The ¢
equal to 559
from the con

ontainment product shall be pre-conditioned for at least 24 h at 20 +5°C ang
b relative"humidity. The fire test shall be conducted within 1 h after removing t
jitioning environment.

the test once
totalization of

with multiple
tance values
hted value for

pasurements.
£SS.

less than or
he test article

8.2.2 A fuel load/package representative of the product's intended containment capacity and
classification shall be prepared in accordance with Table 8.1 and details provided in 8.2.3 — 8.2.8.

Table 8.1
Fuel Load/Package Details
cl Representative capacity | Number Cell Cell configuration Maximum free space
cEE (Wh) of cells C (see Figure 8.3) (see 5.7)
1 0<60 5 18650 format 2 rows 1 cell
3300 mAh
2 61<100 9 18650 format 2 rows 2 cell

Table 8.1 Continued on Next Page
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Table 8.1 Continued
cl Representative capacity | Number Cell Cell configuration Maximum free space

ass (Wh) of cells e (see Figure 8.3) (see 5.7)
3300 mAh

3 101 <160 14 18650 format 2 rows 2 cell
3300 mAh

4 161 < 300 25 18650 format 3 rows 4 cell
3300 mAh

| 8.2.3 Cells utilized in the fuel load/package shall be lithium ion 18650 format (nominal 18 mm diameter,

65 mm length

) with capacity of 3400 £100 mAh. All cells shall be charged to 100% state of charge (SOC).

Cells shall ng
See Annex B

8.2.4 Celllg
be held in dir
Cells shall bg
direct therma
from the fuel

8.2.5 Onefl
be wrapped 3

Type K thern
using polyimi

Class 1

900

t be electrically connected. The rated capacity of each cell shall be verified jpr
Cell Capacity Check Procedure.

yout shall be evenly divided into two or three rows (see Table 8.1 and.Eigure 8.1

or to testing.

). Cells shall

bct thermal contact with each other to enable for cell-to-cell propagation of ther
bundled together with a single layer of adhesive polyimide or glass cloth tap
contact during heating. Cells shall not be constrained in a way, that prohibits eje
oad/package during and after thermal runaway.

exible film heater having a rating of 10 W/in? and celeting a majority of the cell
round one cell located centrally in the middle or bottom row, as highlighted in Fig

le tape, or equivalent, to monitor temperature on the initiating cell.

Figure 8.3
Cell Stacking and Fuel Load/Package Configuration

Class 4

Class 2

0000
(XD

mal runaway.
t to maintain
ction of cells

surface shall
ure 8.3. One

ocouple, 0.21 mm? (24 AWG) or 0.05 mm? (30 AWG), shall be attached to the cell surface

su3688

8.2.6 One Type K thermocouple, 0.21 mm? (24 AWG) or 0.05 mm? (30 AWG), shall be attached to the
cell surface using polyimide tape, or equivalent, on at least one cell at each end of the fuel load/package to
monitor for cell-to-cell propagation.

8.2.7 The cells shall be contained within a UL 94 HB rated ABS plastic enclosure with a nominal
thickness of 3 £+1 mm (0.12 £0.04 in). Commercially available enclosures may be used and features such
as external flanges, screw boss, standoffs, elastomeric seals, metal fastening screws, and discreet areas
that may exceed 4 mm (0.16 in) in thickness shall be acceptable. Sealant material capable of withstanding
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conditions anticipated inside the fuel load/package shall be applied around the opening where
thermocouple and heater wires exit the fuel package such that the enclosure shall be watertight prior to
thermal runaway initiation.

8.2.8 The enclosure shall be appropriately sized to accommodate the stackable space for the Class and
quantity of cells. The maximum free space shall not exceed the limitations for each Class as described in
Table 8.1. Filler material shall not be used to meet the requirement.

8.2.9 The fuel load/package shall be placed inside the containment product and secured in accordance
with the containment product manufacturer's instructions. Any procedural steps or features considered
optional in the provided instructions shall not be included or applied during the containment test

procedure. If a modification to the containment product is needed to accommodate instru

entation wire

passthrough

8.2.10 The
adhered wit
containment
232.3 cm? (3
product’'s ex
containment
appropriate,

8.2.11 The
the test surfa

8.2.12 The
tissue paper

5, the opening shall be sealed such that gases do not escape from the opening.d

0.21 mm? (24 AWG) or 0.05 mm? (30 AWG) Type-K exposed junction thetrmoco
N polyimide tape, epoxy, room-temperature vulcanizing silicone;wor equiv,
product's surface in locations evenly spaced, with a density not lessithan 1 ther|
6 in?) of surface area. At least one thermocouple shall be placed on both the
ferior surface directly above and below the location of the)fuel load/packa
product. Additional thermocouples shall be placed ja\other locations a

containment product shall be oriented so that the largest area of flat surface is i

containment product shall be placed on a.softwood surface that has been cove
and then a single layer of cheesecloth-in accordance with 8.2.13 is to be loosel

such as dedicated vents, openings, handles, latches, of other non-uniform areas.

uring testing.

Liples shall be
alent, to the
mocouple per
containment
je within the
5 determined

h contact with

ce described in 8.2.12, unless the manufacturer’s instructions specify another ofientation.

red with white
y draped over

the containmeent product.

8.2.13 The
mass (14 —

square centi
threads in on

cheesecloth is to be bleached_cheesecloth having a density of approximately 26 — 28 m?/kg
5 yd?/Ibm) and having what-is known in the trade as a "count of 32 by 28", that is, for any
meter, 13 threads in one/direction and 11 in the other direction (for any sqpare inch, 32
e direction and 28 threads in the other direction).

8.3 Test method

8.3.1 Ambignt laboratory conditions shall be 20 +5°C and less than 75% RH.

8.3.2 Tem
sample per

raturé and smoke release rate measurements shall be recorded at a minimjum rate of 1

cond

8.3.3 The test shall begin when the surrogate fuel load/package is driven to thermal runaway by heating
the flexible film heater at a rate of 4 — 7°C/min. Once thermal runaway is initiated the heating device shall
be disconnected.

8.3.4 Onset of thermal runaway shall be determined by the point at which the rate of change of the
surface temperature of the cell exceeds that of the externally applied heat input. Cell venting may occur
first, but it is necessary to continue heating when using the heater method until thermal runaway occurs.
See Figure 8.4 for an illustrative example of a temperature curve of a cell that has undergone thermal
runaway. If there is a transitory temperature dip during the cell venting, the heat input may need to be
increased to bring it back to the heating rate range.

NOTE: As defined in 5.12, thermal runaway is a condition where there is heating of the cell in an uncontrolled manner and should not
be confused with overheating leading to venting only.
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8.3.5 The data collection shall continue for 6 h from the first thermal runaway event, unless all cells in the
fuel load/package have undergone thermal runaway and temperatures measured on the cells return to
40°C (104°F).

8.3.6 Three tests shall be conducted. Each test shall be conducted with a new containment product. If
any of the three consecutive tests do not meet the acceptance criteria outlined in 8.5, the test program

shall be term

inated.

8.4 Aging Test

8.4.1 If the containment product includes intumescent material or other materials that change chemical

composition
shall be appl

8.5 Accepfance criteria

8.5.1 All th
performance

ree tests shall meet the performance criteria outlined in 8.5(3\or 8.5.4 to
level. If a test does not meet 8.5.3(f) or 8.5.4(f), the test shall be repeated an

towards the three test requirement.

d in UL 1479

achieve that
1 not counted

8.5.2 A coptainment product is in compliance, if it meets ,85.3 (Performance Leve| 1) or 8.5.4
(Performance Level 2) criteria.
8.5.3 A containment product complies with Performance Level 1 if all of the following conditjons are met:

a) Flames do not breach the containment product as determined by glowing or i

chees
b) All
c) Sh

d) Su
found

e) Co

f) All
therm

8.54 A con

ecloth or tissue paper specified in 8.2.42 and 8.2.13.

visible smoke is confined within the containment product.
apnel, sparks or other harmful debris of the test do not escape the containment

rface temperatures of thé containment product at any location do not exceed
in Table 8.2.

mpliance with 8.4) as applicable.

cells in the-fuel load shall undergo thermal runaway, unless the containment
al runaway propagation by the design feature of the containment product.

tainment product complies with Performance Level 2 if all of the following condit

gniting of the

product.

those values

product limits

ons are met:

a) Flames do not breach the containment product as determined by glowing or igniting of the
cheesecloth or tissue paper specified in 8.2.12 and 8.2.13.

b) No

more than 5 m? of total smoke is released from the containment product.

c) Shrapnel, sparks or other harmful debris of the test do not escape the containment product.

d) Surface temperatures of the containment product at any location do not exceed those values

found

in Table 8.2.

e) Compliance with 8.4, as applicable.

f) All cells in the fuel load shall undergo thermal runaway, unless the containment product limits

therm

al runaway propagation by the design feature of the containment product.


https://ulnorm.com/api/?name=UL 5800 2021.pdf

20

ANSI/CAN/UL 5800

JUNE 16, 2021

Table 8.2
Maximum Surface Temperatures

Composition of surface®
Location Metallic Nonmetallic
°c (°F) o (°F)
A handle, knob, or surface that is grasped for lifting, carrying or holding. 50 (122) 60 (140)
A surface that may be contacted but does not involve lifting, carrying, or 60 (140) 85 (185)
holding.
A dedicated vent. 100 (212) 100 (212)

0.13 mm (0.00§
b Dedicated ver

@ A handle, knob, or similar part made of a material other than metal, that is plated or clad with metal that is less than or equal to

) thick 1S determined to be a nonmetallic part.

ts shall be marked in accordance with 10.2.1.

9 Report

9.1 Therep
a) Pro

b) Ge
metho

c) The
d) Ma
e) Me

f) Visu

I

brt on testing shall include the following:
Huct manufacturer name and model designation.

heral description of the containment product, including dimensions, openings
ds and any other features unique to the product’s performance and operation.

Class rating and Performance Level.
ufacturer and model designation for the 18650 cell used in the fuel load/packag
sured capacity of each cell used inthe fuel/load package.
al observation and notation of;
1) Flames outside the containment product.
2) Smoke outside the containment product.
3) Breach of the containment product by shrapnel or object (fuel load/package)
4) Observations of the damage to the containment product.

5) Observations of propagation throughout the fuel load/package.

g) Plo

s of surface thermocouple measurements for the duration of the test

securement

[

h) The maximum surface thermocouple measurements.

i) Plots of smoke release rate for Performance Level 2.

j) Tota

| smoke released for Performance Level 2.

k) The time of initiation and termination of the test.

1) Video of the test.

m) Photos of the containment product pre- and post-test.

9.2 As noted in 7.3, the containment product assembly design shall be documented in the test report,
which shall include the general construction, size, enclosure material(s), latching / closure system,
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