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TUV NORD CERT GmbH
herewith declares that

Wuxi Sunket New Energy Technology Co., Ltd.

No.888, Delin Industry Park, Qinghong Road

E'hu Town, 214000, Wuxi, Jiangsu
P.R. China

is aulliorized to provide the product mentioned below with the mark as illustrated:

Description of product (details see Annex 2):

PV Modules with 7" Half-cut Mono-crystalline Silicon Solar Cells

PV Modules with 6" Half-cut Mono-crystalline Silicon Solar Cells

Tested according to:  1EC / EN 61215-1:2016;
IEC / EN 61215-1-1:2016;

IEC 61215-2:2016 / EN 61215-2:2017 + AC:2017 + AC:2018,

Ty NDHGC'HT FoEies
mbH

Valid from: 2021-05-08
2026 06 07

Valid untii:

IEC 61730-1:2016 / EN |IEC 61730-1:2018 + AC:2018;
IEC; 81730-2:2016 / EN IFC. 61730-2:2018 + AC;2018.

Roegistered No.: 44 700 21 4006749 - 070

Manufacturer: sae Annex 1

Test Report No.: 492011654.001

File No.: SHV01017/20 4
Al

ﬁ'_b

(refe)

TR T ) U, o7 ?

TUV NORD CERT GmbH i
Certification Body i ﬁfﬁ’
Consumer Products O 1) O A—

Please also pay attention to the infor‘matmn stated overleaf.

TUY NORD CERT GmbH Langemarcksir. 20
Fon +44 (0)201 825 3120

ol R TR PR

PRI

I e o i
) Essen, 2{)21—{.‘5—08

LLNETHNTY

)

45141 Essen
Fax 140 (0)201 B25 3208

www. tugv-nord-cert.de
prodeerti@ituev-nord de
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Anlage 1 zum Zertifikat Nr.: [ Annex 1 o Cantificats Mo 44 T80 21 406744 - 070 Seita | Psge 1 von [ of 1
Alctenzeichen: | Fie ceference: SHV01017/20 2021-05-00
Manufacturer:

Manufacturer:

Factary inspection report no.:

Remark:

Wuxi Sunket New Energy Technology Co,, Ltd.
Mo.888, Delin Industry Park, Qinghony Road
F'hu Town, 214000, Wux, Jiangsu, P R, China

862010536.001

Factory inspection is mandatory to be performed annually. Please refer to factory inspection report for detailed

information.

@4\ Mo
TOV NORD CERT GmbH

Certification Body
Consumer Products

o R L TE—— WEETUAMEATINNG
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rw'm/% B i
{aq-rh"?/ ............... TN
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| angamnrokatr. 20 + 46141 Fasen + Fon +48 (00201 B25 51200 + Fax +48 {0)201 B25 3209 + Email: prodeeti@tuev-nord.de
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Anlage 2 zum Zertifikat Nr.. | Annex 2 to Certificate Mo 44 TBO 21 408744 - 070 Selte/ Page 1 wgn o2

Aktenzeichen: | Fiis reference: SHV01017/20 2021.05-08

Description of product(s):

Module types:

Maximum system voltage:
Fuse rating:

Electrical protection class!
Pollution degree:

Material group:

Design load (positive / negative):

Safety factors:
Fire safety class:

Tt

TUV NORD CERT GmbH
Certification Body
Consumer Products

PV Modules with 7" Half-cut Monao-crystalline Silicon Solar Ca)|s:
156 colls: SKTxoM10 (i = 660 GOG, in increrment of &)
144 oells; SKTxxxM10 (xxx = 520-535, in inereinent of 5)
132 cells: SKTxxxM10 (xxx = 475-51 0, in increment of 5)
120 cells: SKTooM10 (xonx = 430-485, in increment of 5)
108 cells: SKTxxxM10 (xxx = 390-415, in increment of §)
a6 cells: SKTxxxM10 (oxx = 345-370, in increment of &)
84 cells: SKTxxxM10 (xxx = 300-325, in incremnent of &)
72 cells: SKTxxxM10 (xxx = 260-280, in increment of 5)
60 cells: SKTxxxM10 (xxx = 215-230, in increment of 5)
48 cells: SKTxxM10 (oo = 175-185, in increment of §)
42 cells; SKTxooM10 (xxx = 160-160, in increment of 5)
36 vells; SKTxeM10 (oo = 120-140, in increment of 8)
40 cells: SKTxxxM10 (xxx = 110, 115)

26 cells: SKTxoM10 (xxx = 95, 100)

18 cells: SKTxxxM10 (xxx = 65, 70)

16 cells; SKTEOM10

14 cells: SKT50M10

1500V
25A
Class I
1 =
| //""
3600Pa / 1600Pa A
15
Class C according to ANSY 1703-2018 (as per, e ¢
v i o 2 QA NA RS
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Anlage 2 zum Zertifikat Nr.: | Annex 2 to Certificate No.: 44 780 21 406749 - 070

Aktenzeichen: | Fits referenca: SHV01017/20

Module types:

Maximum system voltage:

Fuse rating:

Electrical protection class:
Pollution degree:

Waterial group:

Design load (positive / negative):
Safety factors:

Fire safely class:

Remark:

T
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TuV NORD

Seite [ Page 2 von [ of 2

2021-05-08

PV Modules with 8" Half-cut Mono-crystalline Silicon Solar Cells:
156 calls: SKTooMB (xex = 465-500, in increment of 5)
144 cells; SKTxxMB (oo = 430-465, In increment of 5)
132 cells: SKTxxM6 (ox = 395-425, in increment of 5)
120 calis: SKTxoxME (ot = 360-485, in increment of §)
108 cells: SKTxxxM6 (xxx = 325-345, in increment of §)

1500V

25A

Class Il

1

|

3600Pa / 1600Pa
15

Class C according to ANSI/UL 17/03-2018 (as per ANSUUL 780-2018)

For detailed product information, please refer to COF (Constructional Data Form)in Annex 1 of test report.

TUV NORD CERT GmbH
Certification Body
Consumer Products

Langemarcksir. 20 + 45141 Essen ! Fan +48 {0201 825 51
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Ref. Certif. No.

JPTUV-10718E

IEC SYSTEM FOR MUTUAL F.EC'EiGNH ION OF TEST
CERTIFICATES FOR ELECTRICAL EﬂUIPI‘-“IENT
{IECEE) CB SCHEME

| CB TEST CERTIFICATE

Produnt
Produit

Ratings ond principsl chareat
alaurs noeninsies st charaot

Tradumacy (i 1
Margus de fabrig

w13l alla axistial

Type of Manufyctursr's Testis NFA

Ty e da progtamurs du lebomioire d'essais construtim

Madal [ Tipa Rai.

Aef da tymi

A sampls ot the product was (estad and found 162&2 B:201 ?
ta be in canformity with Se Test ‘Report
Ur éohantillon de ca orodull 8 #i4 assayd st & i {

cangidérd cond

farme 3 o

{Lithium fron Phosphate Rechargaable Cell)

Shenzhen FBtech Electronics Lrd.

. .:— . " 1-3/F Blog 4-5, Fengmen Industrial Park
Fanghuang Avenue, Egongling Cammunity, Pinghu Street,Longgang
District, Shenzhen, Guangdong, P.H. ina
Mame -'&l‘u..! adetrass of the -mq.-|;|.‘.'_,.:;|_-r5. EEIT:.%%UE% &FETEFGJDh Mews Energy Co., Ltd.
Mexrn o adresns di (ebneani Zhon '{EF‘I HCIEU Sﬂﬂihﬂﬁ% V”EBQB Qingxi Town, Dongguan City,
5235% (’Euangdong, hina |
|
Nama-ard sddrass of the fector Dongguan FBTech New Energy Co., Ltd. |
Lt e S Building C&D, Na. 1B, ]
£ &l HEreSsh OF | URIRE Zhonakan HCIEd

524651 Guangdong, P.H
3.2V, G00CmAR,

32700-8000mAh

-
5 s T R, e I S0

SYSTEME CE! D’ACCEPTATION MUTUELLE .DE.
CERTIFICATS D ESSAIS DES EQUIPEMENTS
ELECTRIQUES (IECEE) METI-IQDE ocC ]

CERTIFICAT D'ESSAI OC

Sanzhong "uflllage, Qingxi Town, Dongguan City,

18.2Wh

“far i\latmnal DJHE‘] rences,

Vil

] J

e EHINYY
}

A ghown intha Test Report el Mo which forms port 50349525 oo
4
af thiz Cerificats '
Cammsa inditud dann In Ragy Ao e -
abiedon EIELI[) -
réfarercs qul conetilue panis sat
{
X
Thiz C8 Tast Cantiflosie is lssuoed by the MeBonal Cerilination Body
Ce Cartlicat dessnl O ozt établl Ha .rI Irganiama Mational de G

artincatiam 2

4-25-2 Kita-Yamala,
Yokohama 224-0021

A TUVRheinland®

14 ,04.2020

Fax

Web: www.tuv.com

Signature:

Lﬂatn:

TUV Rheinland JaparrLte——————=—————-~—————~
Global Tochnolugy Assessiaent Canter

Phone + 81 45 9714-3888
+ 81 45 914-3354
Mail: infol@]pn.tuv.com

Tanatikel-kit
Japan

Jookamy”

Lecham Zhuang

bd

L



@0V, TUEV and TUV me segisterad brand marks. Amy use or application reqaines prior spproval.
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A TUVRheinland®

Pracisely Right.
Shenzhen FBtech Electronics Ltd. Date : 14.04.2020
Qur ref. : Hurya SZ

Your ref.: 168155186
1-3/F Blog 4-5, Fengmen Industrial
Park
Fenghuang Avenue, Egongling
Commuel Ly
Pinghu Street,Longgang District
Shenzhen

Ref : CB Certificate Japan
Type of Equipment : Lithium iron Phosphate Rechargeable Cell
Model Designation : See Certificate

Certificate No. : JPTUV-107188
Report No. : 50348525 001

Dear Ladicas and Gentlemon,

Thank you very much for your interest in ocur services.

Please find enclosed your certification documents.

We appreciate your support and would like to offer our assistance in
the approval of your future products through ocur extensive range of
technical services.

Please feel free to contact us whatever your requirements may be.
With kind regards,

Certification Body

Leeham Zhuang

Enclosure
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Test Reportissued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 62619
Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Safety requirements for secondary lithiumcells and
batteries, for use inindustrial applications

Report Number.......oovivevieennenenen s 50349525 001
Date of issUe cocvvviiiicciciiiiiveninnnnen b 20200413
Total number of pages........c........ 18 pages

Nama of Testing Laboratory TOV Rheinland (Shenzhen) Co., Ltd.

preparing the Report....c.oeevvnnvns
Applicant's name..........ccccsuareeee. . Shenzhen FBtech Electronics Ltd.
AUdIess oo ...+ 13/F Blng 4-5, Fengmen Industrial Park Fenghuang Avenue,

Egongling Community Pinghu Street, Longgang District,
Shenzhen, Guangdong, P.R. China

Test specification:

standan. .ocasainnannsnsis : IEC62619: 2017
Test procedure..........cccccecveevveene. - CB Scheme
Non-standard test method.......... : NA

Test Report Form No. .................: |EC62619A

Test Report Form(s) Originator....: UL(Demko)
Master TRF .....ovvieeviciceneicinsrenennn o Dated 2018-06-07

Copyright © 2018 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

Thispublicationmay be reproducedin whate or in pan fornon-commercial purposesas long asthe IECEE isackiowledged as
copyright owner and source of the materal. IECEE takesno respongbility forand will not assume |iability i

from the reader'sintempretation of the reproduced matedal dueto its placement and context,
If this Test Report Form is used by non-lECEE members, the IECEE/NEC |

CB Scheme procedure shall be removed.
an approved CB ‘[gﬁ!%%}&ﬁ:ﬁm

and the reference to the

Thisreportis not valid asa CB Test Report unless signed
and appended to a UB | est Certificate Issub@b ﬂm-NEEHrr accordance wllltl

General disclaimer:
The test results presented in this report relate énly'to the cbject te W LTITHATT

This report shall not be reproduced, exceptin full, without the writen approval of the Issuing CB Testing
Laboratory. The authenticify of this Test Report and its contents can!bia verified by contacting the NCB,

responsible for this Test Report. (&4 l;ﬂ} ) LU
¢ }

e ‘ l hir

i Ly
Digclaimar, This documentis cortrolied and has baen released electonicaly. , '
Oinly the version on tha |ECEE Website is the current document version bt
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Page 2 of 18

Report No. 50348525 001

Test item descripion......cccccoeiniad
Trade Mark. ...t |NGA
ManUfBCHUTBT......ivveinramisisiinsrassine s

Lithium iron Phosphate Rechargeable Cell

Dongguan FBTech New Energy Co., Ltd
Building C&D, No.18, Zhongkeng Road, Sanzhong Village, Qingxi
Town, Dongguan City, 523651, Cuangdong, P.R. China

Model/Type reference....ccc.cveveenne = [ 32700-8000mAD
RAtNGS...omereereceerirrmesrssnnssnsennnisnses | 3.2V, 6000mAD, 19.2Wh

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

] | CB Testing Laboratory:

TUV Rheinland (Shenzhen) Co., Ltd.

Testing location/ address ..........coocvnninnnnas :

1F East & 2-4F, Cybio Technology Building No.1, No. 16
Kejibei Znd Road, High-Tech Industrial Park Narth
Nanshan District, 518057, Sherzhen, China

Tested by (name, function, signature)......:

Ryan Hu

;Eau- He

Approved by (name, function, signature)..:

Jacob Lu

JIIH{H-'!': f,;_,

[0 |Testing procedure: CTF Stage 1:

Testing location/ address .....cccoumemennnnins

Tested by (name, function, signature)......:

Approved by (name, function, signature}..:

[] |Testing procedure: CTF Stage 2:

Testing location/ address ..........cccccveeens !

Tested by (name + signature) ........covvenien :

Witnessed by (name, function, signature).:

Approved by (name, function, signature)..:

[J |Testing procedure: CTF Stage 3:

[J |Testing procedure: CTF Stage 4:

Testing location/ address .....coooveiiiivninnn !

I TURMEATIING

Tested by (name, function, signature)......:

Witnessed by (name, function, signature).:

TEEMINTS

Approved by (name, function, signature)..:

Supervised by (name, function, signature) :.

ARrAN L]

TRF Mo, [EC62618A
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Report No. 50349525 001

Attachment 1: Photo documentation (2 pages)

List of Attachments (including a total number of pagesin each attachment):

Summary of testing:

Tests performed (name of test and test
clause):

ul 7.2.1 Exlemal short circuit test (call);
¢l 7.2.2 Impact test (cell);

cl.7.2.3.2 Whole drop test (call);
cl.7.2.4 Thermal abuse (cell);

cl.7.2.5 Overcharging (cell);

cl.7.2.6 Forced discharge (cell);
cl.7.3.2 Internal short-clrcuit test (cell);

The samples comply with the requirement of IEC
B2619: 2017.

Testing location:
TUV Rheinland (Shenzhen) Co., Ltd.
1F East & 2-4F, Cybio Technology Building No. 1,

No. 16 Kejibei 2nd Road, High Toch Industrial Park
Morth Manshan District, 518057, Shenzhen, China

N/A,

Summary of compliance with National Differences (List of countries addressed):

X The product fulfils the requirement of EN 62619:2017

//‘
/
ﬁ_ry‘/?,f
Maa). ol RTINS
{
o (:Kzawof
(U~”-’--rﬂ',.........,.......r.,‘..................;'.-anw
( 1
TRF No. [EC62619A ) e’ '
O 1) N, i - S N59307%

( )
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Page 4 of 18 Report Mo. 50348525 001

Copy of marking plate

-+ Lithium iron Phosphate Rechargeable Cell —
Model: 32700-6000mAh
Rated: 3.2V 6000mAh 19.2Wh
IFpR33/71/M/0+60/90  Date;YYYYMMDD

Do not disassemble or short circuit.

PP

i

The artwork below may be onlya draft. The ugo of certification marks on a product must be
authorized by the respective NCBs that own these marks.

TRF No. [ECG2618A

- o
c?“”u
(70111 1) OO L ASE IR NTINATY
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{t‘l-ﬁ'i.:-l........ i L\?ﬁw ITHNTE
o :
(€55 ) E——— ? ....................... NITUNTT



Page 5of 18 Report No. 50349525 001
Testitem particulars.......cccceeviienne
Classiflcation of Installatlonand use........ccoeeeneee : To bedelined in final producl
Supply Connection....iaierisssmsisssssorsssensasssis : Not directly connected to mains
Possible test case verdicts:
- test case does not apply to the test object......... t NIA
- test object does meet the requirement .............. : P (Pass)
- test object does not meet the requirement......... : F(Fail)
TeSUNT oiciveaniisnsiinsaniminsiuaiossiinisusannndss o sansnusis :
Date of receipt of test item......cvivimiiiniiniiinain, : 2020-03-09
Date (s) of perfomanceof tests ...l : 2020-03-09 to 2020-03-31

General remarks:

"(Sea Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers toa table appended to the report.

Throughout thisreporta [1 comma /[ pointis used asthe decimal separator.

Manufacturer's Declaration persub-clause 4.2.5 of [IECEE 02:

The application for obtsininga CB Test Certificate | Yes

includes more than one factory location and a [ Notapplicable
declaration from the Manufacturer stating thatthe
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
bean provdded . masnimna G e s

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies)......c.c.cccueeeeen.t Same as manufacturer
BB UFEZTTLAMENTIUNY
" &’B’Hsj
(yrafena ! R N L M
( g )
(AATD).erresseensinns A ? ...................... ATIMANY
( )

TRF No, IFCR2619A
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Report No. 50349525 001

General product information and other remarks:

The main features of the cell are shown as below:

Product name

Lithium iron Phosphate Rechargeable Cell |

Model 32700-6000mAh
Capacity 6000mAR
Nominal voltage 4 9y
Nominal charge current 8000mA
Maximum continuous charge current 18000mA
Nominal discharge current 8000mA
Maximum continuous discharge current 18000mA
Maximum Charge Voltage 3.65V
Upper charge temperature 60°C
Lower charge temperature 0°c
Upper discharge temperature g80°C
Lower discharge temperature 10°C

Storage temperature range

= 1 year: 0°C ~35°C

Recommend charging method declared by the
manufacturer

At constant current 6000mA fill cel voltage reaches
3.65V, then switch to constant voltage 3.65V il
charge current drops to 60mA

Charging procedure for intemal shor<circuit test

At constant current 18000mA till cell wltage
reaches 3.65V, then switch to constant voltage
3.85V till charge current drops to 300mA

Recommend discharging method declared by the
manufacturer

Discharging the cell with 5000mA constant current
to discharge cut-off voltage 2.0V

Nominal mass (g)

Approx. 141q

External dimensions {mm)

H (70.5+0.4/-0 2)mm
D (32.5£0.3)mm

TR No. IEC62619A
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Report No. 50349525 001

IEC 62619

E&use fRequirement + Test

-

J Result - Remark

| Verdict

4 PARAMETER MEASUREMENT TOLERANCES P
Parameter measuremen| lolerances ﬂ n :I
5 GENERAL SAFETY CONSIDERATIONS
| Genermal ]
B Eéﬁsh;i;_d_baﬂeries are safe under conditions of both See also table 5.1 for Critical
intended use and reasonably foreseeable misuse. - components information
5.2 Insulation and wiring N/A
Voltage, current. altitude, and humidity requirements N/A
Adequate clearances and creepage distances MN/A,
between connecters
The mechanical integrity of internal connections NIA
5.3 Venting P
Pressure relief function Vent design in cell. P
Encapsulation used to Support cells within an outer NIA
casing
54 Temperature/voita gelcurrent management N/A
The design prevents abnormal temperature-rise Cell only N/A
Voltage, current, and temperature limits of the cells N/A |
Specifications and charginginstructions for N/A
equipment manufacturers
5.5 Terminal contacts of the battery pack and/or battery system N/A
Polarity marking(s) Cell only N/A
Capability to carry the maximum anticipated current MNIA
External terminal contact surfaces MN/A
Terminal contacts are arranged to minimize the risk MNIA
of short circuits
5.6 Assembly of cells, modules, or battery packs into battery systerfis. N/A
b.6.1 General o Cetiory” N/A
Independent contral and protection methad(s) (N . N/A
Recommendations of cell operathg(ﬁﬁﬁé'bythe - MWTWW
manufacturer ( J/"y_!f = )
portion o o he sdectie disdhrmacts 10 01— A
portion of their series connected ce ‘ )
Protective circuit component(s) and consideration to e ,a,f/ ' NIA,
the end-device application {aq-'ﬂsﬂ) O ? ............ trasditrey
02 F!nllm‘ly system doslgn _ ( Cell only ) N!A:
gl —— _
TRF No. [EC62619A P\, VAR siendn;
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Clause Requirement + Test Result - Remark Verdict
The woltage control function N/A
The voltage control for series-connected batterins N/A,

57 Operating region of lithium cells and battery systems for safe use P
The cell operating region ... P
Deslignation of battery sysletn o cotmply willh Uwe cell | nfonation mentio ted in
operating region manufacturer's specifications.

5.8 Quality plan P
Manufacturing quality plan (for example: ISO9001, |Reference: 1S08001: 2015 P
elc.) prepared and implemented ... . | certificate provided,

The process capabilifies and the process controls P

B TYPETEST CONDITIONS P

6.1 General P

6.2 Testitems P
Cells or batteries that are not more than six months P
old (See Table 1 of IEC62619)

Capacity confirmation of the cells or batteries P
Default ambient temperature of test, 25°C£5°C | Tests were camied outin an P
ambient temperature of
2545°C,
SPECIFIC REQUIREMENTS AND TESTS P

7.1 Charging procedure for test purposes P
The battery discharged to a specified final wltage =
prior lu charging
The cells or batteries charged using the methed The method mentioned in P
specified by the manufacturer............_ . | manufacturer's specifications.

7.2 Reasonably forese eable misuse

1.2 External short-circuit test (cell or cell block) - P
Short clreut with Lotal reslstunge ol 30 G2+ 10 iy | Tested r:mﬂpﬁen'_{
at25°C+5°C o
Results: no fire, no explasion » kﬁéﬁblﬂ 7.2.1 P

7.2.2 Impact test (cell or cell block) L) RS —— AR T PR
Cylindrical cell, longitudinal axis impact Cyh cal i P
Prismalic cell, longiturinal axis and later@r&es 7 s e LTSNS NIA
impact : _

t # \
Results: na fire, no explosion, i v P

;2.3 Diop lesl (cellur cell block, and battery systen) e LI P

I
TRF No. [ECE2619A gl - i S
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E‘Iause Requirement + Test Result - Remark Verdict
7231 General P
1232 Whole drop test (cell or cell block, and battery P
system)
Description ofthe Test Unit....... . .. -« - | Lithium iron Phosphate —
Rechargeabie Cell
Mass ofthe test unit (kg) ... : i 141g —
Height ofdrop (m) ... .. 1.0m —
Results: no fire, no explosion =]
7.2.3.3 Edge and comer drop test (cell or cell black, and The mass of cell is less than N/A
battery system) 20kg
Description of the Test Unit...........____ ; —
Mass of the test unit (kg) ... : -
Height ofdrop (m)....... ... . : —
T -Hesuits: na fire, no explosion MNIA
7.2.4 Thermal abuse test (cell or cell block) F
Results: no fire, no explosion P
7.25 Qwercharge test (cell or cell biock) P
B For those battery systems that are provided with Cell only —
only a single protection for the charging woltage
control
Resuits: no fire, noexplosion...............______ : |SeeTable7.2.5 R
7.26 Forced discharge test (cell or cef block)
Upper limit charge woltage of thecell.... .. .| 3.B65V P
Cells connected in series inthe battery system.... : | Cell only N/A,
Redundant or single protection for disch arge voltage NIA
control provided in battery System.......... e :
Target Voltage. ... . |-3.65V applied. —
Maximum discharge current of the (o1 D 3hA —
Lischarge current for torced dscharge, 1.0 1. - Tieth ~ —
Dischargingtime, = (1 1t/ In ) x 90 (winsfiaL)...... .. | S0min.... .. 585 UmnTIe
Restits: no fire, noexplosion. ... iz : ?Ee%%ﬁ ] P
7.3 Considerations for internal shnrt-clml.ﬁta», Desian E?ﬁﬁ;ﬂ;r; = VRS P
7.3.1 General { . ) } P
7.3.2 Internal short-circuit test (cell) (gaw:;ﬁ?#immms P
( )
L hrq‘.}b}@w’_ ——
k. . SWH 1500 ;-,,. 2641 .:T'. "1
TRF No, [ECB2619A \: v -I .-___ _' 2 | h-'- _:.:: l. u.-u il
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Clause  |Requirement + Test | Result - Remark | Verdict
Samples preparation procedure: aj P
a), in accordance with 8.3.9 of IEC62133:2012: or
b), the nickel particle inserted before charging, or
c), the nickel particle was inserted before electrolyte
Tesled accoding luCl. 8.3.9 ol IEC 62133.2012 lest P
method, except all tests were carried out in an
ambient temperature of 25 °C + 5 °C.
The appearance of the short-circLit location See Attachment 1: Photo —
recorded by photograph or other means...... . - documentation
The pressing was stopped M/A,
- When a witage drop of 50 mV was detected:; or
- The pressing force of 800 N (cylindrical cells) or | 800N P
400 N (prismatic cells) was reached
Resuits' no fie, no explosion.......... ... . | See lable 7.3.2. P
7.3.3 Propagation test (battery syste m) 7.3.2 was selected. INJA
Meﬁhodt::createamerrraimr}awa:,r inonecedl...: |SeeAnnexB N/A
Results: No externa fire from the battery systemor |See results in Table 7.3.3 MIA
| no battery case rupture.................. . ;
BATTERY SYSTEM SAFETY (CONSIDERING FUNCTIONAL SAFETY) N/A
8.1 General requirements Cell only N/A
Functional safety analysis for critical controls N/A
Conduct of a process hazard, risk assessment and N/A
mitigation of the battery system
8.2 Ballery management system (or battery management unit) N/A
821 Requirements for the BMS NIA
The safety integrity level (SIL) target ofthe BMS N/A
;h;choagg_r;icnmi evaluated by tests in clauses /. N/A
822 Owercliaye conliol of wllage (ballery syste) iyl ,f/ N/A
The exceeded charging voltage applied to the wh - ”
battery system Y5 LE 1) . wAITFEIUAREATIE  N/A
The exceeded charging woltage applied(to onlya 4 ) )
part of the battery system, such asthecellls)......: C_W R N/A
Resuits: no fire, no exp[r::sion...._..‘.....,..J..._.........: Jee Table 8.2.2. N/A
’ s Tl '
The BMS interrupted the overchayging before ¢ e
reaching 110% of the upper limit b 'ingmhage—"fi"""""""' RIS WA
B.2.3 Owvarcharge control of aurrant (battery ui‘ulurn) ’ NIA
| Results: no fis, noexplosion..._.__.________ . |SeeTable8.2.3 N/A

TRF Mo. IEC626194
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Clause

IEC 62619

Requirement + Test

Result - Remark

Verdict

The BMS detected the overcharging current and
controlled the charging to a level below the

maximum charging current

N/A

824

Owerheating control (battery system)

N/A,

The cooling system, if provided, was discunnecled

NIA

Elevated temperalure for charging, 5 °C above
maximum operating temperature. ...

N/A

Results: no fire, NO EXPIoSIoN. ......oooovve "

SeeTable 9.2.5

N/A

The BMS detected the overheat temperature and

terminated charging

NIA

The battery system operated as desigred during

test

MN/A,

INFORMATION FOR SAFETY

The cell manufacturer provides information about
current, woltage and temperature limits of their

products

The battery system manufacturer provides
information regarding how to mitigate hazards to

equipment manufacturers or end-users.

N/A

10

MARKING AND DESIGNATION (REFER TO CLAUSE 5 OF IEC 62620)

The marking items shown in Table 1 in IEC 62620
indicated on the cell, battery system or instruction

manual.

See page 4

Cell or battery system has clear and durable

markings

Cell designation

IFpR33/71/M/0+60/90

Battery designation

N/A,

Battery structure formulation

N/A,

TRF No. [ECB2619A
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Clanse Requlrement + Test Result - Remark Verdict
ANNEX A | OPERATING REGION OF CELLS FOR SAFE USE P
A General P
A2 Charging conditions for safe use P
A3 Consideration on charging voltage E
Ad Consideration on temperature P
AB High temperature range P
AB Low temperature range P
AT Discharging conditions for safe use P
A8 Example of operating region P
| ANNEX B [PROCEDURE OF 7.3.3 PROPAGATION TEST NIA
B.1 Ceneral N/A
B2 Test conditions: N/A
~ The battery fully charged according to the -
manufecturer recommended conditions............... :
— Target cell forced into themmnal runaway............. ; —_
—A specially prepared sample (eg. aheaterora =
hole for nail penetration provided) used for ease of
teSNg. ..o :
B.3 Method used for initiating the thermal runaway. —
1) Heater (Heater, Burner, Laser, Inductive heating
2) Owercharge
) Nail penetration of the cell
4) Combination of above methods
9) Cthermethods ...........cooooveoe
ANNEX C |PACKAGING e P
The materials and pack design chosen insuch a s -~ P
way as to prevent the development of unintentionl ﬁ\i“ i
electrical conduction, corrosion of th temminals and : o : i
ingress of environmental cmtamha:& kLol he T e W TEE TR EFIN
1 -Y 1
il C et
(B . 1
( s )
o np
L T 1 fI554ITT
( )
iRy = -
ol I'I ; b MEETA] v HiT 149543 Ti
TRF No. [EC62619A W)Y mews =)
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5.1 [TAELE: Critical components information 1
Object/partno, Manufacturer/ | Type/m uda!n 'Technical data Sfandard Mark{s)of
trademark conformity 1
il FonSguan - ag70p. 32V 6000mAh | IEC/EN 62618 | Tested with
Energy Co., Ltd 6000mAh 19.2Wh 2017 appliance
-Positive electrode | YANTAIZHUON | ZNE0O LiFePQ., i o
ENGBATTERY Specific surface
MATERIAL Co., area: 13.0m¥g.
LD Vibration solid
density: 0.99g/cnt
Particle size Dsy
1.86um
-Negative electrode | SHENZHFN MAGO9 Graphite, Particla |- o
SINUO size Dsy 10-18um,
INDUSTRIAL Vibration solid
DEVELOPMEN density: 1.0-
TCo.LTD 1.4g/cm?®
Specific surface
area: 1.5-3.0 m¥%g
-Electrolyte SHENZHEN LBC3229A13 LiPFo/EMC+EC+DE |- e
CAPCHEM c
Technology Co. Electric
Ltd conductivity:
11.4mS/cm
density: 1.259g/cm?
-Separator SKHOLDINGS |SK 12um FE, Thickness: - =
12+1um,
Shutdown
Temperature:
130£5°C »
Steel Can Wuxi 32700 Materjal: Ni-plated {< .
Xinsheng Power stee
Materials Co. Ltd Thic s
R L 0dak0.02mm.......... | H9EE ruetuenlssn
¢ |Height: 72 Bmm \
i D]Em@m L
Supplementary information: . /
""Provided evidence ensures the agreed level of compl /See OD-CB2039.
' T3 T ! e fTSTUTTTE
( )
£ S o
.}-. f I||':'|.!|'| indnyg b 1%m ) r-- e l:“.'
t"r-u‘. ' A | E VM VHALLANEE |--'-
X : s o~ SO b, i
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Clausc Requirement 1+ Teat fnesult -Remark Verdict
7.2.1 TABLE: External shorl-circuit test (cell or cell block) P
: Maximum Case
Ambient(at | OCV atstart of | Resistance of
Sample No. i Temperature Resulis
25°C+ 5°C lesl (V dc Circuil (m£2 ) %t
) {vids) (mQ) Rise-AT (°C)
Ci# 220 3.388 25.67 899.3 AE
C2# 22.5 3.380 26.32 96.2 A E
C3# 22.3 3,382 26,17 83.8 A E

B - Fire
C - Explosion

Supplementary information:
A - No fire or Explosion

D - The test was completed after6 h
E The test was completed after the cell casing cooled to 20% of the maximum temperature rise
F - Other (Please explain):

L

TRF No. [EC62619A

Letsrntd,

_______ -~

/. e E

7.2.5 | TABLE: Overcharge test (cell or cell block) P
OCV atstart| OCV atend | Measured | Measured |-\ ooiicass
Saiti Maximum | Maximum
ple No. of test of test : : Temperature, Results
(V dc) (V dc) Charging Charging (°C)
Current (A) | Voltage (V dc)

C13# 2. 641 3.613 18 4.015 3B.7 A E

C14# 2,627 3.615 18 4.015 38.5 AE

C15# 2,638 3.827 18 4.015 37.8 AE
Supplementary information:
Hesults:
A -No fire or Explosion
B -Fire
C - Explosion
D - Test concluded when temperature reached a steady state condition
E - Test concluded when temperature returned to ambient
[* Other (Please explain):

ffl-“- - N
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Clause Requirement + Test [ Result - Remark Verdict
7.2.8 TABLE: Forced discharge test (cell or cell block) P
OCV before Target | 'Reasured | rop) ime for
Sample No. |applyingreverse| Voltage Reversed Charge Results
charge, (Vdc) |  (V de) Sharge | o cofication (min
rae, Current I, () | APPlication (min)
C1i6# 2.645 -3.65 6 90 A
C17# 2.622 -3.65 6 90 A
Cla# 2638 -3.65 6 a0 A
Supplementary information:
Results:
A - No fire or Explosion
B - Fire
C - Explosion
- Other (Please explain): ___
T.3.2 TABLE: Internal short-circuit test (cell) P
OCV at start of test, i 1 Maximum applied
Sample No. (V dc) Particle location pressure, (N) Results
C1o# 3.382 1 800 A E
C20# 3.364 1 800 A E
C21# 3.362 1 800 A E
C22# 3.365 T 800 A, E
C23# 3.364 1" 800 A, E
Supplementary information:
"dentify one of the following:
1: Nickel particle inserted between positive and negative (active material) costed area,
2: Nickel particle inserted between positive aluminium foil and negative acti aterial coated area.
*No location 2 in this cell.
Results:
e SHTUAENTIA
A -Nu fire ul explosiol L il
B-Fire ¢ )
C - Explosion o Qmﬂd DS
D - Test concluded when 50 mV wltage dipinigcurmed pri ching force it
E - Test concluded when 800/400 N pressure was reached and 50 mV wltage drop was not achieved
F — Test was concluded when fire or explosion otcurred o v
G - Other (Please explain). fﬁa'ﬁ"(? asisainnrid VISV I8

TRF MNo. IEC62619A
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Clause Requirement + Tesl | Resull - Retnark Verdict
7.3.3 TABLE: Propagation test (battery system) N/A
OCV of Battery | OCV of Target Maximum Cell | Maximum DUT
Case Enclosure
Sample No. | System Before | Cell Before Temperature, | Temperature Results
Test, (Vdc) | Test, (Vdc) '{’L o o

Method of cell failure "

Location of target cell

Area for fire protection (m?)

Supplementary information:

protection.
Results:

C —Explosion
D - Battery case rupture
E - Other (Please explain):

2) Ifthe battery system has no outer covering,

A = No fire external to DUT enclosure or area for fire protection or
B - Fire external to DUT enclosure or area for fire protection

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

the manufacturer is required to specify the areafor fire

no battery case rupture

TRF No. IECE2619A
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Clause Requiroment + Test [ Hesull - Renark | Weidicl
8.2.2 TABLE: Overcharge control of voltage (battery system) | NA
OCV atstartof | Maximum Max. Charai Max. Voltage of
Sample No. | testfor Cell/Cell| Charging v .:?.’ia 5 a{?g‘ﬂ Cell/Cell Blocks, Results
Blocks, (V dc) | Gurrent, (A) ge, (Vde) v de)

Charge Voltage Applied Battery Syste m: 1)
Whole Part

Supplementary Information:

system per Figure 6 of [EC 62619,

Results:

A - No Fire or Explosion
B —Fire

C - Explosion

F - All function of battery
G - All function of battery
H - Other (Please explain

b

1. The exceeded voltage can be applied to only a part of the system such as the cell(s)
ifit is difficult to do it in using the whole battery system,

D - The woltage of the measured cells or cell blocks did not exceed the upper limit charging woltage
E - The woltage of the measured cells or cell blocks did exceed the
system did operate as intended during the test

system did not operate as intended during the test

inthe hattery

upper limit charging witage

F - All function of battery system did operate as

H - Other (Please explain):

8.2.3 TABLE: Overcharge control of current (battery system) N/A
Sample No, OCV atstartof | Max. Charging Max. Charging Results
test, (V de) Current, (A) Voltage, (Vdc)
.-/Jf
V/T -
Supplementary information: g i
Results: L L I TUALEN Y.
A—No fire or Explosion _ ——y )
B —Fire (g CW\/ y
C - Explosion L} S wosvevnne STTTUT S

D - Overcurrent sensing function of BMU did operate and then cl’érging stopped
E - Overcurrent sensing function ot BMU did not o

3 - All function of batiery system did not operateas iﬂtEEldEd during’the

erate and then charging stopped
Wded dusag th I3

...............

test,

TRF No. IEC62619A
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| Clause ’ Requirement + Test Result - Remark | Verdict
8.2.4 TABLE: Overheating control (battery system) l NIA

Model Na. OCV at start(SOC 50%) of Maximum Charging Maximum Charging

test, V dc Current, A Voltage, Vdc
Maximum Specified Temperature of Battery Maximum Measured Results
System, °C Cell Case Temperature,
°C

Supplementary information:

Results:

A~ No fire or Explosion
B - Fire

C — Explosian

D - Temperature sensing function of BMU did operate and then charging stopped

E - Temperature sensing function of BMU did not operate and then charging stopped
F - All function of battery system did o perate as intended during the test.

G - All function of battery system did not operateas intended during the test

H - Other (Please explain):
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