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UN38.3, Seventh Edition

Recommendations on transport of dangerous goods, manual of test and criteria,
Section 38.3 - Lithium metal and lithium ion Batteries

Report Reference NoO. .........cceeeee : PNS211214168 02001
Date of iISSUE .....cooeveeiiiiieiee e, . 2022-02-21
Total number of pages..........cccce....... . 19 pages
Te\sting Laboratory ..........ccccoeeeeee. .. GUANGDONG UTL CO., LTD.
Ao B Az T RIS AS IR 45 A R 2 7]
Adress.......ccoovieiinii, : Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Mkt Zone, Nancheng District, Dongguan, Guangdong, China.
ZR5E T e A T [l Tl X o P 185 R A U KT
Applicant’s name......................... Alpha and Outback Energy GmbH
ZEEAL
AdAreSS ..o :
Hhh- Hansastral3e 8, 91126 Schwabach, Germany
Factory’s name........cccooeeeeiiiieieennnn. © Huizhou Topband Electrical Technology Co., LTD.
S B P AR AT R )
AdAresS......occvvveeiiieeeee e . Dongxin Road 113, Dongjiang High-Tech Industrial, Zhongkai
Mkt District, 516055 Huizhou, Guangdong Province, China
R A e DXAR T FT R M Bl 21 % XA BT K 1135
Phone number/Bk £ 75 5., . +86-755-27651888
Email/ BB AL .o . chenjianhua@topband.com.cn
Website/MhE ... © N/A

Test specification/JEFTE

Standard ... . ST/SG/AC.10/11/Rev.7/Section 38.3
Test procedure.......cccceveevveceieennnnnnnn. © N/A

Non-standard test method................ N/A

Test item description/fFEFhi&FR.......  LiFePOa4 battery pack /fif iR 22 Hi i 41
Trade Mark/FiFR .oveveeveieieeenas : N/A

Model/Type reference/Z 5 .............. . AOESS48V-LFP4100

RatingS/ A ..o . 51.2V,100Ah, 5.12kWh
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Summary of testing:

RS B

Tests performed (name of test and test clause):

WRTE - (AR A4 K&K

Test Conclusion
Mtss it

Test(s) Conclusion
WA H BINES
T.1: Altitude simulation / 7= 4] Pass / B it
T.2: Thermal test / & & iR 56 Pass / Bt
T.3: Vibration / 5 Pass / J#il
T.4: Shock / #h; Pass / @it
T.5: External short circuit / #h %6 4 Pass / @it
T.6: Crush/ H /& Pass / @it
T.7: Overcharge / it 78 Hi Pass / il
T.8: Forced discharge / il i Pass / ifiid

Sample Status:

ik 4h bliibus

BEARCIRIL -
Test(s) Sample Number Sample Status
M FE g 5 FEdRAS
AAL~ AA2 ‘:ﬁ fir§t E:ycle, ip fully chargi?d states.‘ ‘
T 1405 S U TS T8 ER ) i 7 4 7 R A B LR
AA3~ AA4 afte_r twerjty-fifth cycles ending in fully charged s‘tates.
5 T TG PR 78T A A ) e 4 S HUIR A B L
AB1~ ABS EE fir§t E:ycle a’g 50% of the desig;nbgtid capacity. .
T6 B URAE PR SR T80 0 78 L S AR RS B (1) 5 0% R AR 1) Hi oEs
AB6~ AB10 aftej twer]ty—fifth cycles ending at 59% of the design‘ rated capacity.
5 T TLORAEFR 78T A A U1 7R L AR A R 1) 5090 IR A 1 L
AAG~ AAG at firgt E:ycle, ip fully chargfd states.\ ‘
T7 S UUE A A8 TR A U5 56 4 78 H R A 1) PR
AA7~ AAS aftej twer]ty—fifth cycles ending in fully charged gtates.
5 LORAE IR 78T AR A U e 4 7S PR 1 L
at first cycle, in fully discharged states.
) ABLL~AB20. | oy sl 2 O 152 4 A e
AB21~ AB30 aftsr twer}ty-fifth cycles ending in fglly di;charged states.
5 A TLRAE P FETROR 3 58 A TR RUIRAS B HEES
The test results: Pass
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Test item particulars

HRER

CeJLtXP.S. ........................................................................ : TB-032173195-Fe-100AH-X
EEPVSILESS

Nominal Voltage of Cell ..........ccooeeiiiiiiniiiicieees :
RO AIUE FL

Rated Capacity of Cell.........ccoeeiieiiiiienic e :
L 2 100Ah

Battery TYPE ..ottt b . Lithium ion battery
H 2R 7Y BT HL
APPEAIANCE.....cceiiieiieeiiieiiiiiiieee e e e e eeeiiieeeeeeee e WHILE

e SREN

Number of Cell ..o : 16pcs(16S1P)
HLSE

DIMeNSION(IMM)....cciieiieiie it sree e sree e seeei : 444mm(max) x 496mm(max) x 179.5mm(max)
R

3.2V

Test case verdicts

WA

Test case does not apply to the test object.................. : N/A
FEANTE T R

Test item does meet the requirement ............ccccceeeeee . P(Pass)
A& B

Test item does not meet the requirement ................... - F(Fail)
MAART B E

Testing i

Date of receipt of testitem ..........ccovvevvieeciie e, :

HekE H

Date(s) of performance of test.........ccccvcveveiiciiine e, :
I 3

2021-12-07

2021-12-07 to 2021-12-24

General remarks &¥E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrAEef ], REAR SIS = HIAHEAR > EH.

The test results presented in this report relate only to the item tested.

AR B S RO IR R RE Al B DT

“(see remark #)” refers to a remark appended to the report.

“OLE#) Fa s e .

Throughout this report a point is used as the decimal separator.

A DL A D

According to the Standard, a single-cell battery (Battery Pack) is considered a “Cell” (Battery Cell) and shall
be tested according to the testing requirements for “Cell”. This testing included the samples of Battery Pack
and Battery Cell as aforementioned. For testing details, please refer to Table of Test Conclusion and
individual test record.

PR HEZLR, B H I (R E) AR s (Fitals), BRI BUEESRIEAT IS, AT H A
AL AT A r it A F RS . A SCINAVENS 1 2 B I A 10 ek S B B T T %
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General product information:

}E%%“E‘:
The main features of this model are shown as below:
e XSS I
Nominal Nominal |Maximum | Maximum |Maximum Cut-off
Nominal | Nominal | Charge | Discharge | Charge | Discharge | Charge
) Voltage
Model #5 | capacity | voltage | Current Current Current Current Voltage Y
WERE | HUEs | HUE R | DUCHEH | SR | s | KR H L
CEVi Vi =R Vi CERET ;
Battery / it
AOESS48V-
LEP4100 100Ah 51.2v 33A 33A 50A 100A 56V 40.0V
Cell / Bt
TB-
032173195- 100Ah 3.2V 100A 100A 150A 150A 3.9V 2.5V
Fe-100AH-X

Comments: This report is referenced in PNS211214168 01001 (Date of issue: 2022-02-14) report the
applicant and label and model.
R IERE I T R A PNS211214168 01001 (K ATHF[H]: 2022-02-14) A ZFLHAL, brEEMES .

Test Procedure:
MR T«

1. Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries previously
used in Tests T.1 to T.5 for purposes of testing on cycled batteries.

DT 1-T. 522N P K ALE [F]— 2 e B R B AT . T.6ANT. 820 A A Y s E AT Il T.7 "I LA Al
T.1-T.5P A 72 B e ) e b A7 Ik

2..In order to quantify the mass loss, the following procedure is provided:
A R AR I N A5

Mass loss (%) = M x100
M1

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed the
values in Table 38.3.1, it shall be considered as “no mass loss”.

ML BT E R, M2E2IE I EE. & RESAA RS Table 38.3. 1 IE I HL “ A i &R

9%)7 R
Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<lg 0.5%
lg =M<75¢g 0.2%
M>75¢g 0.1%

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.34.1

Test T.1: Altitude simulation/f& E &

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six hours
at ambient temperature (20+5°C)/# i U Al H i 7F
I EE92045°C. KUK A KT 11.6kpalffif gt
W AEA D T 64N

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

[HUS AT AT S 2R IR, oHE. oA,
TR LR T KR s R BRI 5 BT %
I R AMIC T HT T 6 FR 90% . BEIT0E T FiL
73 T ) SRANIE FH T 58 4 T HL S F) FRL O A ERLI

No leakage, no venting, no
disassembly, no rupture and
no fire. / LW LHEAR. &
N RIE I T =D&
%o

See test data for details. /

VI A -

38.3.4.2

Test T.2: Thermal test/i&E R

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 72+2°C,
followed by storage for at least six hours at a test
temperature equal to - 40+2°C. The maximum time
interval between test temperature extremes is 30
minutes. This procedure is to be repeated 10
times, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20
+5°C). 15 Sl A S BE 72+2°C IR B i E 42/06
AN, BRIGTTE - 40£2° IS i E 2 /b6~
B o R 40 1 B K TR BRI [B) 93040, L b6 34
10K, 5 Jei KR JIE 204 5°C A R 355 vp 5 24/
A o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /% T K S HL,  7E il
AV I T8 () ] ] B 2> 124N /N

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

TSI & 20K oWl o<, oMk,
TR CL ST KIS R s v K ) O i
F S AN T T % S F90% . BTG T L
77 THI PR EESRANTE FH T 58 280 S5 1R H RSN FL i

No leakage, no venting, no
disassembly, no rupture and

no fire. / Tt~ TTHER. B
fitd . oA R T KB
o

See test data for details. /

PRI I Hcti

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.

Tel: 86-769-3893°3228

Email: utl@gdutl.com http: //www.gdutl.com




TEST REPORT

Report No.: PNS211214168 02001 Page 7 of 19
UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 | Test T.3: Vibration/#zh P
Cells and batteries are firmly secured to the P

platform of the vibration machine without distorting
the cells in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7 Hz traversed in 15
minutes. This cycle shall be repeated 12 times for
a total of 3 hours for each of three mutually
perpendicular mounting positions of the cell. One
of the directions of vibration must be perpendicular
to the terminal face. /¥ it 200 7 [ 2 2 R PR B &
Bl _b. RSPLAEZBIE, PL7THZH N %2200Hz,
SR IG D I B THZ A — MERR, — MEHAFFS:157>
PREAT AT AR IR o X E A=A T AR B T 1)
FAERL20K, FATTRIBAN/NEE, FEOANE . Hor
—ANIRBN 77 [ 6 25 T B i PRI AR Y T

The logarithmic frequency sweep shall differ for P
cells and batteries with a gross mass of not more
than 12 kg (cells and small batteries), and for
batteries with a gross mass of more than 12 kg
(large batteries). /X T i & A KT 12kg (FIFF i (FE
FIS B b)) A5 I 1 2kg ) BT CR FE ), X B
LIENGE

For cells and small batteries: from 7 Hz a peak N/A
acceleration of 1 gn-is maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 gn occurs
(approximately 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /% - HUEFI/N Hiitls, 0P84 :
THZIF AR ORFF Lgn i) f R i B L 2455 9 18Hz,

SR JE B IRIE AR 7E0.8mm (A2 1.6mm) Ff14
R H BRI B IR F8gn (Ml L1 450Hz2), #ix
RN FE AR 7E8gn L F AR 2 4 i1 $1]200HzZ .

For large batteries: from 7 Hz to a peak P
acceleration of 1 gn is maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 2 gn occurs
(approximately 25 Hz). A peak acceleration of 2 gn
is then maintained until the frequency is increased
to 200 Hz. /%fF K Ht, SHEESA: MTHZIF 4
TRFFLgN ) RN I8 B2 B 24 918HZ, AR5 #HHR
IR FFAE0.8mm (s W F%1.6mm) J 14 I B 5 i
KANFEETLF2gn (B LIN25Hz), H d5c Kk &
TRFFAE2gn HL B A1 Jn £ 200Hz .

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire during the test and after the test and if | no fire. / LI LHS
the open circuit voltage of each test cell or battery | @ik, FEREZLLL K 2 kI

directly after testing in its third perpendicular %,
mounting position is not less than 90% of its _
voltage immediately prior to this procedure. The See test data for details. /

requirement relating to voltage is not applicable to | i WLl %dE -
test cells and batteries at fully discharged states.

(RS FIHAT S 2K Rl . oA,
TeMR DL TG KIS s B b S R T %
H R AN TG T 2% HER 90% . ILITOG T Ha &
7 TH] ) SR AN IE T 58 400 r i ) R RS FL

38.3.4.4 |Test T.4: Shock/mid: P

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. /DA [l BFESE [ e A RN

Shock: a half-sine shock of peak acceleration of P
ffloossol

i
150 gn (or Acceleration(gn)= U\ mass ) , Which is
smaller) and pulse duration of 6 milliseconds, large
cells and large batteries shall be subjected to a
half-sine or peak acceleration of 50 gn (or

f(30000%

|
Acceleration(gn)= U mass ) \whichis smaller) and
pulse duration of 11 milliseconds/X} /]y FL 55 /)N Hi,

ffloosso]

i
Wb LA H9150 gn (k5 V. 7055 ) gy MED
(IR 52 IR R 7, BkohRrae=db, KA

I(30000]
K HL I 2 8 5 5 K 50 g (85 V. 7ass ) op

BB R h RS2 18] 1122 M0 1 S IE 52 3
e

Each cell or battery shall be subjected to three P
shocks in the positive direction and to three shocks
in the negative direction in each of three mutually
perpendicular mounting positions of the cell or
battery for a total of 18 shocks. /4&F/MEE i FifE =
AN TR 2 L) PR 22 2 g L R IE DT 1R 4 5% = IR

i, EAARIT AR =k, EIe218Ik M
iie

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

[ S AT AT S 2K ORI TeHE R oA
TR R TG KN AR s B s B 0 7T %
R AMIC T HT T 6 F R 90% . BEITE T FiL
7 THI ) EESRANTE F T 78 42 T30F J ) R R R v

No leakage, no venting, no
disassembly, no rupture and
no fire. / LW LHER. B
flAAR . ORI B R A K I
%

See test data for details. /

LI i

38.3.4.5

Test T.5: External short circuit/4hE8%E &%

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 57+4°C. [{#EFIAIA 55 IE FE F2
SEAEST+4°C, DUERE /MR L 1L $57+4°C,

The cell or battery at 57 + 4°C shall be subjected to
one short circuit condition with a total external
resistance of less than 0.1 ochm. This short circuit
condition is continued for at least one hour after the
cell or battery external case temperature has
returned to 57+4°C, or in the case of the large
batteries, has decreased by half of the maximum
temperature increase observed during the test and
remains below that value. /7E #5515 E57+4°CI1) 4%
PR, HEFE b GO /N T0. LR AR Sk F L [ 2% 3
TR, RN RIREIK R $I157+4°CZ Ja TRIF AL
R LN BL b oK r i, FR i I PR 2 b
el THE ) — I SEER 25 R

Cells and batteries meet this requirement if their
external temperature does not exceed 170°C and
there is no disassembly, no rupture and no fire
during the test and within six hours after the test./
LA VAT & 2K ZE DB R o DL 2 JE 61/
P, SRIREAEE170°C, JF M. Tomk
HATHE KNG KA.

No disassembly, no rupture
and no fire. / ok Tl
PAJTC# K IR R A

See test data for details. /

PE I -

38.3.4.6

Test T.6: Impact / Crush/#E&/FFE

Test procedure — Impact (applicable to cylindrical
cells not less than 18.0 mm in diameter) /f# i (& &

THAK T4 T 18.0mm 1) B Hit)

Prismatic cells. / ##5E H,

N
Lo

N/A

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Clause Requirement + Test Result - Remark Verdict
The sample cell or component cell is to be placed N/A

on a flat smooth surface. A 15.8 mm+0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 stainless steel bar is to be placed across the
centre of the sample. A 9.1 kg+0.1 kg mass is to be
dropped from a height of 61+2.5 cm at the
intersection of the bar and sample in a controlled
manner using a near frictionless, vertical sliding
track or channel with minimal drag on the falling
mass. The vertical track or channel used to guide
the falling mass shall be oriented 90 degrees from
the horizontal supporting surface. FEAE S BCE—AS
SFHEDEH I . K —E4£7915.8 mm+ 0.1mm,
KEAIN T 6cm 316 AN AR R A it R S T8 L
5, ¥ —FiE~9.1 kg+0.1 kg E M 61+2.5 cm ]
e SV TR it o

The test sample is to be impacted with its N/A
longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8
mmz=0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to be
subjected to only a single impact. /45 i o [
At VIR 5~ 3H B SR TP AT T 5 BURERE O
(1 E4£15.8 mm=0.1mm=5 fh R 1f 1 N i B . f—
AR R — g .

Test Procedure — Crush (applicable to prismatic, Prismatic cells. / ##F7E P
pouch, coin/button cells and cylindrical cells less P
than 18.0 mm in diameter). /#% & (& H T kT8
SOR L B /AL A0 S ATE AR /N T 18.0mm g [ 4 7
i)

A cell or component cell is to be crushed between P
two flat surfaces. The crushing-is to be gradual with
a speed of approximately 1.5 cm/s at the first point
of contact. The crushing is to be continued until the
first of the three options below is reached. /44 &
JRAEPIASF T Z (855, B/ EBWn-R, 1E58
— ANl RS R 2N 1.5emls. B R RRALE
17, BEREHILL R =FEile —

(a) The applied force reaches 13 kN+0.78 kN; /jifi P
Jn77i5 513 kN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /R S R FE %2 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /FLI AR T 1 Ji7 46 5 % 11509 LA
+.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
A prismatic or pouch cell shall be crushed by P

applying the force to the widest side. A button/coin
cell shall be crushed by applying the force on its
flat surfaces. For cylindrical cells, the crush force
shall be applied perpendicular to the longitudinal
axis. MEAT T AR s I M B 9 PR — THI it s o 1410
TR T T LS SN IR T . AT RS 0
iy 2 L ) I e s

Each test cell or component cell is to be subjected P
to one crush only. The test sample shall be
observed for a further 6 h. The test shall be
conducted using test cells or component cells that
have not previously been subjected to other tests.
HEEAE S AR AR o, JFH RG22 — kit .
55 S AT i S i U 526/

Cells and component cells meet this requirement if | No disassembly and no fire. / P
their external temperature does not exceed 170°C | Lfiffk, ILEKINRE KE.
and there is no disassembly and no fire during the
test and within six hours after this test. /HEHEE |D°°
L o e . . LI e
e EMARR LK 2 F6A NI, Shgei A | LI
#i170°C, If HIGMAMIcE KR KA .

38.3.4.7 |Test T.7: Overcharge/id 7 i P

See test data for details. /

The charge current shall be twice the P
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /7E =i T, LL2{% ]
T PR ELPR ) B R AR 8 7 A AR A R P, UK
) 924/NF o I fe /N FE S B T

(a) When the manufacturer's recommended charge N/A
voltage is not more than 18V, the minimum voltage
of the test shall be the lesser of two times the
maximum charge voltage of the battery or 22V. /4
SRS P BRI 78 L AN 18V, AR ) d
ZIN 7 HL S 7 s i 36 T PR P e K 7 L P S ) TR A
B 22V NN

(b) When the manufacturer's recommended charge | The voltage of the test is P
voltage is more than 18V, the minimum voltage of |67.2V, and the current is

the test shall be 1.2 times the maximum charge 100A. / M HL &R 67.2V, H
voltage. /AR i 2 AR 76 1 LR L 18V, A | 70y 100A

D) A5 /0N 78 P P TS I 12% 2 1) 325 7 B PR ) B R T
HUE L2165

There is no disassembly and no fire during the test | No disassembly and no fire. / P

and within seven days after the test. /7E IR AN | oAk, To&E KINRKE
WIEMETRA, FEG LIRS KR .

See test data for details. /

P I I Hh
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Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |Test T.8: Forced discharge/3a# i & P
Each cell shall be forced discharged at ambient P

temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. //EZIR T, RN HIEERAE L2V
B AR AT 0RO, b ER IRt S A
LG HL AT 9 ] 3 e PR ) e R FL VA

The specified discharge current is to be obtained
by connecting a resistive load of the appropriate
size and rating in series with the test cell. Each cell
shall be forced discharged for a time interval (in
hours) equal to its rated capacity divided by the
initial test current (in ampere). /45 & AR HL L
Tk A IBCAE UK PSS 1R 5 R /Ny 38 ) A ke 3R
3, A B () SR TECH IR T (/N ) A 200 25 ok A
WA H IR (225 o

There is no disassembly and no fire during the test | No disassembly and no fire. P
and within seven days after the test. /72 A | ITEAEARFTEE KL R KA.
RITETRA, FEaTCAARITCE KR KL .

See test data for details. /
VE LI 2
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Test Data M= $#
T.1 EEERL(Altitude simulation)
s | Before test After test
al\rlrz)p € AT W JE Mass loss |Change ratio| Results
pepsme | Mass Voltage Mass Voltage | AEHR(%)| BEH®) | RBER
RE (9) HLE (V) & (9) B (V)
AAl 47930 54.4 47929 54.4 0.002 100.000 P
AA2 47930 54.4 47930 54.4 0.000 100.000 P
AA3 47929 54.4 47929 54.4 0.000 100.000 P
AA4 47929 54.4 47929 544 0.000 100.000 P
Note/iF:

A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/fZ:; E. Fire/&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/TTifi&, THS, TRk, THE, TEAX.

T.2 WBERK (Thermal test)

s | Before test After test
a'\rlr:)p € LNz W5 Mass loss |Change ratio| Results
pepame | Mass Voltage Mass Voltage |BEHR(%)| BEH®) | RKER
& (9) B (V) B (9) B (V)
AAl 47929 544 47929 53.8 0.000 98.897 P
AA2 47930 54.4 47930 534 0.000 98.162 P
AA3 47929 54.4 47929 535 0.000 98.346 P
AA4 47929 54.4 47929 53.7 0.000 98.713 P
Note/iF:

A. Leakage/i@if; B.Venting/HES; C. Disassembly/fi#{4; D. Rupture/f§%L; E. Fire/&X
P. No leakage, no venting, no disassembly, no rupture, no fire/xZifi&, THS, Tk, THE, TEA.
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Test Data M $#

T.3 #i&Fj(Vibration)

s | Before test After test
al\rlrz)p € AT W JE Mass loss |Change ratio| Results
pepsme | Mass Voltage Mass Voltage | BEHR®)| HEH©®) | ARER
RE (9) HL e (V) & (9) HE (V)
AAl 47929 53.8 47929 53.8 0.000 100.000 P
AA2 47930 53.4 47930 53.4 0.000 100.000 P
AA3 47929 53.5 47929 53.5 0.000 100.000 P
AA4 47929 53.7 47929 53.7 0.000 100.000 P
Note/VE:

A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/fZ:; E. Fire/&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/TTifi&, THS, TRk, THE, TEAX.

T.4 i (Shock)
s | Before test After test
a'\rlr:)pe LNz W5 Mass loss |Change ratio| Results
pepame | Mass Voltage Mass Voltage |BEHR(%)| BEH®) | RKER
RE (9) Bk (V) JRE (9) B (V)
AAl 47929 53.8 47929 53.8 0.000 100.000 P
AA2 47930 53.4 47930 534 0.000 100.000 P
AA3 47929 53.5 47929 53.5 0.000 100.000 P
AA4 47929 53.7 47929 53.7 0.000 100.000 P
Note/vE:
A. Leakage/i@if; B.Venting/HES; C. Disassembly/fi#{4; D. Rupture/fi§%L; E. Fire/&X
P. No leakage, no venting, no disassembly, no rupture, no fire/xZifi&, THS, Tk, THE, TEA.
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Test Data A H#
T.5 4 #B5E 8% (External short circuit)
Sample No. Total circuit Resistance Maximum Temperature, °C Results
B 5 ] 2. P (mQ) BREEE (°C) RIER
AA1 89.6 56.3 P
AA2 80.5 56.3 P
AA3 77.4 56.2 P
AA4 80.5 56.4 P
Note/iE:

A. Disassembly/fi#{F; B. Rupture/f§%¢; C. Fire/& X
P. No disassembly, no rupture, no fire within 6 hours after the testSUiX [F6/NEt R TR, TAEZ, TEN.

T.6 #Edr(Impact)

Sample No. Voltage before Test Maximum Temperature, °C Results
) BREEHT HE(V) BREE (°C) I LE R

AB1 3.308 24.5 P

AB2 3.311 23.8 P

AB3 3.316 24.2 P

AB4 3.310 24.5 P

AB5 3.311 24.8 P

AB6 3.306 23.8 P

AB7 3.314 234 P

AB8 3.310 23.6 P

AB9 3.311 24.1 P

AB10 3.315 24.0 P

Note/i¥:

A. Disassembly/fi#{f; B. Fire/&X
P. No disassembly, no fire within 6 hours after the test/5lix /5 6/\Bt R TTiRE, TTEN.
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Test Data A H#
T.7 i¥FRH (Overcharge)
Sample No. Voltage before Test Results
HaRS REHTHEE(V) REER
AA5 57.4 P
AAG6 57.4 P
AA7 57.4 P
AA8 57.4 P
Note/iE:
A. Disassembly/f#{f; B. Fire/&X
P. No disassembly, no fire within seven days after the test Uit [F 7R AT, TEA.
T.8 3R H (Forced discharge)
Sample No. Voltage before Test Sample No. Voltage before Test Results
HhRS BRHT E (V) R YRS AL HT B (V) RRER
AB11 3.062 AB21 3.065 P
AB12 3.077 AB22 3.073 P
AB13 3.074 AB23 3.071 P
AB14 3.068 AB24 3.062 P
AB15 3.068 AB25 3.058 P
AB16 3.062 AB26 3.061 P
AB17 3.066 AB27 3.066 P
AB18 3.053 AB28 3.063 P
AB19 3.066 AB29 3.073 P
AB20 3.064 AB30 3.061 P
Note/iE:

A. Disassembly/fi#{#&; B. Fire/&X
P. No'disassembly, no fire within seven days after the test ;MR [F7RA LRk, TEAX.
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Figure 3 Overall view of cell (H1:t5&])

LiFePO4 Battery Pack

Model:AOESS48V-LFP4100
Capacity:51.2V 100AH 5.12Kwh

Charge Voltage:56V
Mfr:Shenzhen Topband Battery Co., Ltd.

AONAACHREMMR R
AOE20220205-0001

Figure 4 Battery Label (FEitiFr%%)
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Important

1. REARRL = AR, AR B 7 AR .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. AIRETHAEN . HHIZN PAT I A ZE 4 TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AR IRETERL.

The test report is invalid if altered.

4, WEE R EE A RV, N TR S 2 HE TUR N ke AL SR
Objections to the test report must be submitted to UTL within 15 days.

5. A B S AU MR

Throughout this report a point is used as the decimal separator.

6. AR DO IA KRR S T
The test report is valid for the tested samples only.

7. AARTE FFARIBCA AT S AL FHUTUERRUTLE A RR . RIbR. FRiRSE.

The test report does not grant applicant the use of UTL name, trademark or label.

8. LA 0 o I BT 4 U5 22 T A A 2 T ARG 0 R A7 gl A ARG I P ST G0 2 1T
UTL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. il B AL RA R G UEWIPEE A

The test data and results do not have social proof function.

wooeee - FREELETR End of Test Report s
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