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Safety requirements for secondary lithium cells and batteries, for use in industrial
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Trade Mark(s) : [N/A
Manufacturer . | Same as applicant
Model/Type reference.........cccceuveuerunes : |BR-OW-LV 16KWH
Ratings : |51.2V, 314Ah, 16076.8Wh
Testing Laboratory: Shenzhen Tiansu Calibration and Testing Co., Ltd.
Testing location/ address : |No.2, Jinlong Avenue, Longgang District, Shenzhen,
Guangdong, China
Tested by (name, function, signature)......... : |Joshua Mo
[Test engineer )DS}IW mo
Reviewed by (name, function, signature)... : | Sean Xie
/Reviewer § W e
Approved by (name, function, signature)...: | Diamond Duan \
[Technical director P ) Mﬂ uan

Shenzhen Tiansu Calibration and Testing Co., Ltd.

Address: No.2, Jinlong Avenue, Longgang District, Shenzhen, Guangdong, China Err

Web: www.tiansu.org Scan code to verify
E-mail: tsjc@tiansu.org authenticity

Tel: +(86) 0755-89457984 J3-2025-C01-100



Page 2 of 11 Report No. TSZ25KN032A01-01

List of Attachments (including a total number of pages in each attachment):
Attachment 1 - Photos (page6 of 8)

Attachment 2- Thermal runaway preparation (Page 9 )

Attachment 3-Temperature measurements (Page10 of 11)

Summary of testing:

Tests performed (name of test and test Testing location:

clause): Shenzhen Tiansu Calibration and Testing Co., Ltd
Tests conducted on BR-OW-LV 16KWH: No.2, Jinlong Avenue, Longgang District,

7.3.3 Propagation test (battery module) Shenzhen, Guangdong, China
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Test item particulars

Possible test case verdicts:

- test case does not apply to the test object............ : N/A

- test object does meet the requirement................... : P (Pass)

- test object does not meet the requirement............ : F (Fail)
Testing

Date of receipt of test item 1 2025-11-13

Date (s) of performance of tests

: 2025-11-14 to 2025-11-18

Name and address of factory (ies).......ccccecereerecrerunnne : Same as applicant

General product information and other remarks:

the battery module as following:

Product covered by this report is BR-OW-LV 16KWH Test Battery module: 16S1P Detail specification of

Battery module
Model BR-OW-LV 16KWH
Rated capacity(Ah) 314
Nominal voltage(V) 51.2
Recommended Charge Current(A) 100
Maximum Charge Current(A) 200
Recommended Discharge Current(A) 100
Maximum Discharge Current(A) 200
Maximum Charge Voltage(V) 58.4
End-of-discharge Voltage(V) 43.2
Charge temperature Range(°C) 0to 55
Discharge temperature Range(°C) -15 to 60
Nominal mass(kg) 128+3Kg
External dimensions(mm) 820 =3mm*500 =3mm*272+3mm
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7.3.3 Propagation test (battery module) P
Method to create a thermal runaway in one cell ....: |ANNEX C P
No external fire from the battery system :c\/lodule level test, No external P
ire.
No battery case rupture Module level test, No Battery P
module case rupture
ANNEX C |PROPAGATION TEST P
CA1 General P
C2 Test conditions: P
— The battery fully charged according to the P
manufacturer recommended conditions................... :
— Target cell forced into thermal runaway................ . | Cell5
— A specially prepared sample (e.g. a heater or a Heater provided in a specially
hole for nail penetration provided) used for ease of | Prepared sample.
tESHING. ..o :
C.3 Method used for initiating the thermal runaway. Heater P
1) Heater (Heater, Burner, Laser, Inductive heating
2) Overcharge
3) Nail penetration of the cell
4) Combination of above methods
5) Other methods.........c.ooooe i :
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7.3.3 TABLE: Propagation test (battery system) P
OCV of Battery | OCV of Target Maximum Cell | Maximum DUT
Case Enclosure
Sample No. | System Before Cell Before Results
Temperature, | Temperature,
Test, (V dc) Test, (V dc) N o
(°C) (°C)
BO1 53.375 3.325 526.6 367.3 A

Method of cell failure " Location of target cell Area for fire protection (m?)

Heater Cell 5

Supplementary information:

1) Cell can be failed through laser exposure, applied heat, overcharge, nail penetration or combinations of
these failures or other acceptable methods. See supporting documentation for details on cell failure
method

2) If the battery system has no outer covering, the manufacturer is required to specify the area for fire

protection.

Results:

A — No fire external to DUT enclosure or area for fire protection or no battery case rupture
B — Fire external to DUT enclosure or area for fire protection

C = Explosion

D — Battery case rupture

E — Other (Please explain):
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Attachment 1 - Photos

) 1”["nodule before test

2 module before test
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3 module during test

4 module after test
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5 module after test
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Attachment 2- Thermal runaway preparation
The initiating module was charged to 100% SOC.
External heating method was used to initiate thermal runaway in the module. 2 rigid heating plate, rated

220VAC/800 W, sized 170mm*190mm, were pasted on big sides between Cell 5 and Cell 6. See below
Figure:

Cell 9 Cell 10 | Cell11l [ Cell 12 punCell13 gu Cell 14 | Cell 15 | Cell 16
Cell 1 Cell 2 Cell 3 Cell 4 Cell 6 Cell 7 Cell 8
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Attachment 3-Temperature measurements

To monitor the cells temperature inside the module, Class 1 thermocouples, Type K, were used inside the
module. See below figure and table for detail location of the film heaters and thermocouples.
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Temperature describing cell to cell propagation and cell voltage are show in below figure :
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