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UNS38.3, Seventh Edition

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

Report Reference NO. .........cceeeeeee :
Date Of ISSUE .....ceevvieeeeiiiiiee i :

Total number of pages..................... :

PNS230407077 02001
2023-04-17

19 pages

Testing Laboratory
] B AL

AdAreSS ....cooveeeiiie e :
Hhhk

GUANGDONG UTL CO,, LTD.
JARIR A IR B BR 2 )

Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Zone, Nancheng District, Dongguan, Guangdong, China.
AR5 T i A T A M X 0 B 185 Bk e U K

Applicant’s name........................

ZAEHAL

AdAreSS ... :
Huik:

Guangdong Pyroxene New Energy Technology Co., Ltd.
AL T REIR R IR~ 7]

Floor 5, Plant No.4, Huachuangxing Industrial Park, Ganpi Village,
Zhenlong Town, Huiyang District, Huizhou, Guangdong, China

o T AR A R T R DX B BT B B % Tl el 45 T 5 5%

Factory’s name.......ccccoooeviiiiiinnnnnn. :

HEFEEAL
AdAreSS ..o :

Hi ik
Phone number/Bc & H 20 ..., :
Email/ M3tk e :

Website/ Bk ..o :

Guangdong Pyroxene New Energy Technology Co., Ltd.
AR REE A BCA BR 2 7]

Floor 5, Plant No.4, Huachuangxing Industrial Park, Ganpi Village,
Zhenlong Town, Huiyang District, Huizhou, Guangdong, China
Hh 2R A R T R B X AR B R HRR% Tk e 445 ) s 5k

+86-0752-3698556

PyroxeneOl@aliyun.com

N/A/ANIE H

Test specification/JEMTE
Standard ... :
Test procedure.......ccccovveeeevnieeeennne, :

Non-standard test method ............... :

ST/SG/AC.10/11/Rev.7/Section 38.3

N/A

N/A

Test item description/FEfh & #K......:

Trade Mark/FFR oeeeveeeeeeeeeeeen :

Model/Type reference/Z 5 .............. :

RatiNGS/ A o.vveeeecie e :

Li-ion Battery
BT
N/A
HS-EV012

48V, 20.4Ah, 979.2Wh
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Summary of testing:

WS BREE:

Tests performed (name of test and test clause):

WEE (A48 K %50

Test Conclusion
W Jténllﬁ
Test(s) Conclusion
WA H BINSE 10
T.1: Altitude simulation / & & #5410 Pass / ifiid
T.2: Thermal test / i /% i 5 Pass / jfid
T.3: Vibration / #Z 5 Pass / @it
T.4: Shock / i Pass / il id
T.5: External short circuit / M %6 i Pass / @it
T.6: Impact / f#dt Pass / i id
T.7: Overcharge / i 7¢ i Pass / il it
T.8: Forced discharge / 3 il i Pass / ifid
Sample Status:
AR«
Test(s) Sample Number Sample Status
AT H FE it g5 FE AR
. . at first cycle, in fully charged states.
e Stine-2-1~SLine-2-4 1 sy Fu e B s 5 4 s AR A 0

after twenty-fifth cycles ending in fully charged states.

B T FLOROEFE TS8R )5 5 45 78 HURAS B R

at first cycle at 50% of the design rated capacity.

B — UAE A 787800 3 78 L AR PR 2 B 1) 5090 IR 2 (1 ot
T.6 after twenty-fifth cycles ending at 50% of the design rated
SLine-1-6~SLine-1-10 | capacity.

5 b ARG PR 0 A A L AR AR A ) S0%RIRAS ) LA
at first cycle, in fully charged states.

S U FE T8R4 7 R A I FELR

after twenty-fifth cycles ending in fully charged states.

5 T TLOE IR TS8R A S 5 4 7 HURAS B R

. . at first cycle, in fully discharged states.
Stine-1-11-SLine-1-20 | i g e b s S LS.

after twenty-fifth cycles ending in fully discharged states.

5 LR IA TR TR A Y e A OIS B LS

SLine-2-5~SLine-2-8

SLine-1-1~SLine-1-5

SLine-2-9~SLine-2-12
T.7

SLine-2-13~SLine-2-16

T.8

SLine-1-21~SLine-1-30

The test results: Pass
DRSS R
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Test item particulars

FERE R
Cell EYPE itk
o NCR186508B
Nominal Voltage of Cell..........ccooeniiiiiiincd 37V
L AIUE L '
Rated Capacity of Cell.........cccoviiiiiiiiiieiieeecieed
R 7 3400mAh
Battery TYPe ...ttt Li-iON Battery
F 7 SR A PR
APPEATANCE.......ceeeeeeeiiiiieeeesiieeeesriieeeessieee e e BlACK
B, s
NUumber of Cell........ooiiiiie i
B 78pcs(13S6P)
DImenSIioN(IMM) .....ooiiiiiiiieiieree e

(425mmx 115mmx 83mm) =2mm
R
Test case verdicts
WA E
Test case does not apply to the test object ................. : N/A
5 ANidE FH T 4
Test item does meet the requirement .............cccoeeevneee . P(Pass)
AR FF & A E
Test item does not meet the requirement.................... 7 F(Fail)

TAAFE S HE

Testing JW

Date of receipt of test item .......ccccceeceeeiiiee e, :

s 2023-03-24

R A

Date(s) of performance of test..........cccceevvveve i, :

TR 2023-03-24 to 2023-04-16

General remarks &¥F

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrRAEaf S hl, REARIL = B E A EASH S Z .

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

AR A IS SO IR B Tt

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

“OLiE#)” fad s e .

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

A DL 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.

T HEARHE SR, B A A (B E) e e (Filas), DL “HE” mEIREEAT IS, AR E A A
A0 WA PIA R AR RS . A ST VEE 1 B IR A 18 Ak S B B T T %

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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General product information:
= E B
The main features of this model are shown as below:
EER JENSS N
Nominal | Nominal | Maximum | Maximum | Maximum Cut-off
Nominal | Nominal | Charge |Discharge| Charge | Discharge | Charge
) Voltage
Model {5 | capacity | voltage | Current [ Current Current Current Voltage W
WEAE | HUEmE | SUE AR | BUEH | BORFEE | RORHE | R R
LI LI LI LI CZRES ]
Battery / it
HS-EV012 | 20.4Ah 48V 4A 10A 5A 25A 54.6V 36.4V
Cell / H7E5
NCRé%SO 3400mAh 3.7V 1700mA | 3400mA | 3400mA 10A 4.2V 2.5V

Test Procedure:
MFRST :

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.

DT 1-T 52 A R AE [R) — 21 rLCS B Rt B EAT o T.6ANT. 820 43 i e s AT I 1k

2. In order to quantify the mass loss, the following procedure is provided:
R RALIR W R AR

(M1-M?2)

Mass loss (%) = x100

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”.

MLZ KRG R, M2 I E . AR E SR AL Table 38.3. 1+ f{E RV ATy “ ey i & 4

9%” R
Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<lg 0.5%
lg SM<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

38.3.4.1

Test T.1: Altitude simulation/E B

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)/ % H 0 Al HL B 7E
I 92045°C. KUK A KT 11.6kpaffiHhig
AR T8/

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.

TSR S 20K oWl o< Tk,
TR UL R T KR s R BB a5 1T %
S AMIC T AT T 6 F R 90% . LI T L e
73 THT ) SRANIE FH T 58 45 T HL S FE) FRL O A ERL

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

no fire. / Toiwik. TLHER. T
fitd. ToRE DL R TeE KB
R

See test data for details. /
TE LI A

38.3.4.2

Test T.2: Thermal test/3E B iR

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). /1 Je b S e 7222°C I i B 2 /06
AN, SRS TR - 40£2°CIIFRIE il B 2 /064N /)N
B o R A 1 B K TR BRI [B) 9 3040, L k96 34
100%, a4 FF i TTE 2025 ° C IR R 55 Hh i 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 USSR HL, £ il
MG I HH T80 () ) 8] de 2 124N /N

N/A

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.

[RUS MR AT & 20K R o< oA,
TR VLR T K ILR s AL Bk (0 T %
F S AN T T % S F90% . BTk T L s
3 THT B RAN T T 78 450 JS B RS R FE

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

no fire. / Ttlwili~ TLHER. &
(USRI EIVYSE =D
%,

See test data for details. /

PRI A
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.3

Test T.3: Vibration/3zsh

Cells and batteries are firmly secured to the
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 % 20 4 [ #h 22 2E AR HR BN &
A b. JRSILAIEZ BRI, LI7THZIE i1 $2200Hz,
RG> I B THZ A —MERR, — MEAFFZ:157>
Bl BRI RS A% & o R il A =S EL AR R LAY U7 1]
EAEIRI208, FATTIRSA/NE, RO Hor
—ANIRBN J7 17 6 A5 i B i R AR T T

The logarithmic frequency sweep shall differ for
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 R i (FE
AU B ) 05 R A I 12k ) FL b (R LML), X A
LIENGE

For cells and small batteries: from 7 Hz a peak
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. /% T HUSFI/N s, X84 M
THZIF I OR 45 Lgn ) fi K i 2 B 21455 9 18Hz,
SR IRIE AR FF7E0.8mm (A 1.6mm) F34 4
R H BRI B IR F8gn (Ml £1450Hz), ¥
RN FE AR 1E8gn L F AR 4 Ji1 $1]200HzZ

For large batteries: from 7 Hz to a peak
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. /xf TR, XEEHTN: ATHZIF G
TREFLgN I B RN I8 B2 B 24 H18HZ, R e #H AR
MR PRFFAEO.8mm (M 1.6mm) F14 N s B 31
KM FEIR B 2gn (A2 41 825Hz), K f5 KD
TRFFIE2gn B2 526 38 111 £ 200Hz .

N/A

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. / IR LHS. T
the open circuit voltage of each test cell or battery | gifk. FEHEZL LI N TEE K

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 | ULl Zdi
test cells and batteries at fully discharged states.

TR FI AT S 2K R o s,
TR VA TR KIS s sl e vk ) T i
L AN TG T 2% FLUH 90% . I IT0G T H
77 THI P EESRANIE FH T 58 480 5 7R E RS R F v

38.3.4.4 |Test T.4: Shock/mh: 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. /UARS [l BFESE [ 58 AR AN

Shock: a half-sine shock of peak acceleration of P
/(100850

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

Jf30000]

|
Acceleration(gn)= V mass ) , Which is smaller) and
pulse duration of 11 milliseconds/} /] H it B /)N B
;(1003501

L CAEAE 150 gn (B S VU mass ) qapyge )

B IE T I B 7, kb Rrake = A, RHEA
!(300001

R L 2 B0 S SR I FESO g (35 1\ 7ass o

HVE/MED FURK R S I [A] 1122 A0 1 2 IE 5% 0%

o

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. /EEANEE i L ZiAE =
AN AR T LA R it 222 5 6 [ IR TR 28 3 = I

7, EEAERIT S =k, SIS 181K
e

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 TIHIBAT S 2K IR B ToiiA .
TR LR T KR s B sk 5 T %
FL s ANMIC T A TT 2% H R F90% . EIR T L [
7 THI A SR AN & T 58 A TR I 4 R AR A R

No leakage, no venting, no
disassembly, no rupture and
no fire. / oWk GHFR. G
N RIE DT D&
R

See test data for details. /

T K -

38.3.4.5

Test T.5: External short circuit/4M 45

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 57+4°C. [{#EFIAIA 5IE FE F2
JELEBT+4°C, DUMERE S AR EIAF|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 ohm. 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. /#£ 7 55 5 [ 57+4°CI1) %
PR, AR b IR G /N T0. LRR AR ) Ak e BEL [l 2% 3
TR, RN RIREZIK E $I57+4°CZ Ja TRIF AL
RSN BL L TR, FRiR B R 2
el THE R — I SEER 25 TR

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./
RS ML AT & 200K FEM i R b BL A 2 J 61>/
P, AMREEARITL70°C, I HLMIA. Tk
HATHE KNG KA.

No disassembly, no rupture
and no fire. / oA T
PAS T HE K IR R A

See test data for details. /

VI

38.3.4.6

Test T.6: Impact/ Crush/#&H/FFIE

Test procedure — Impact (applicable to cylindrical
cells not less than 18.0 mm in diameter) /4# i (& &

F BT 2T 18.0mm g [F ELJE i)

Cylindrical cells more than
18mm in diameter. / [F %
SHEAKT18mm.

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
The sample cell or component cell is to be placed P

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. /44 # 5 i e — A
SFHEDEH I . K —E4£7915.8 mm+ 0.1mm,
K FEA/NT-6Cm i) 316 A AR A Ik 1 ity P Js
J&, - FiE~N9.1 kg+0.1 kgl E A M61+2.5 cm )
o JEE T T A A

The test sample is to be impacted with its P
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. /#2252 4# &5 [ F¢
a5 3E 3R AT T SRR RE O
(I E4%£15.8 mm=0.1mm%5 i & P E . & —
AR R R —

Test Procedure — Crush (applicable to prismatic, N/A
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /$% /% (& T #HE .

LR B /A0 SR AR /N T-18.0mm ) [B A T
i)

A cell or component cell is to be crushed between N/A
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. /&E
JRAE PRSP 2 [ 55 1, BF IR BNk, 1E5
—/NEd R B KL N1.5emls. B R RS
17, EREMILLT =Sl —

(a) The applied force reaches 13 kN+0.78 kN; /jiti N/A
7715513 kN=0.78 kN

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

(c) The cell'is deformed by 50% or more of its N/A
original thickness. /H1ith 28 1k 5 46 J5 FE 11 50% LA
o

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
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. /M FE T SRR Lt N M B 5 () — it R . 414T
TR T TR LS B AP I R R s . AT BN S5
iy 3 L 1) 7 e s

N/A

Each test cell or component cell is to be subjected
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.
FEAE AR Af R A, JF R G 2— i .
JE 55 S A i N i B 526 /N

N/A

Cells and component cells meet this requirement if
their external temperature does not exceed 170°C

and there is no disassembly and no fire during the

test and within six hours after this test. /e & 2
K AR L Z JE6N AN, SRR A
H170°C, I HIM AR ICH KR KA .

No disassembly and no fire. /

TofEiR, ok KGR .

See test data for details. /
VE LR 28

38.3.4.7

Test T.7: Overcharge/it 7 Ha

The charge current shall be twice the
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 =R T, LL24% ]
T P ELPR B B R R 8 78 L AL AL R T EE K
) g 24 /N o I S/ BT A0

(a) When the manufacturer's recommended charge
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
SR R BRIV 78 F A AN L 18V, AR Y B
/I 7 R, P 7 A 1 32 PR PR ) e R 7 R P PR £
B 22V R BN

N/A

(b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge
voltage. /4 Sl i i SRR 8 R BT 18, A
I PR B /0N 7 P P P N7 127 A2 1) 32 7 PR ) B R 7 P
HUE L2165

The voltage of the test is
65.52V, and the current is
10A / MK 965.52V, HL
i N10A.

There is no disassembly and no fire during the test
and within seven days after the test. /7£ Jll iz 4 A1)
IEHURT RN, BRI KIS .

No disassembly and no fire. /
TRk, o KRR
See test data for details. /

P LI K
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |Test T.8: Forced discharge/3 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. /£ %I T, B HISEREAEL2VIF
LR R BT R AR, e R VR AR A
TG FL I 9 1) 3 R R ) R R FL A

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). /4& 52 i HRL AL
T A IBCAE U RS )5 K /NN ) 32 ) A Bk 3R
73, A B 8 SR A TECH IS ] (/N ) A0 5 28 ok A
W46 L (2 )«

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 | /EMERFITEE KRR A
RITBTRA, FEahTCM RIS KR KL .

See test data for details. /
TE LI E T
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Test Data JH##
T.1 mE#HRL(Altitude simulation)

Sl Beﬁg};st Aftgr test .

NG il VY] Mass loss |Change ratio| Results
Y T Mass Voltage Mass Voltage |REHEK(%)| BEH®%) | WRER
RE (9) R (V) & (9) R (V)

SLine-2-1 4630 54.4 4630 54.3 0.000 99.816 P
SLine-2-2 4630 54.3 4629 54.2 0.022 99.816 P
SLine-2-3 4629 54.3 4629 54.2 0.000 99.816 P
SLine-2-4 4626 544 4626 544 0.000 100.000 P
SLine-2-5 4627 54.3 4626 54.2 0.022 99.816 P
SLine-2-6 4629 54.4 4629 544 0.000 100.000 P
SLine-2-7 4626 54.3 4626 54.3 0.000 100.000 P
SLine-2-8| 4630 54.4 4629 54.3 0.022 99.816 P
Note/iF:

A. Leakage/i®i®;

B. Venting/#f5,; C. Disassembly/fi#{#&; D. Rupture/f§%¢; E. Fire/&KX
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, THS, Tk, THE, TEA.

T.2 BERE (Thermal test)

A. Leakage/imi&; B. Venting/Hf5; C. Disassembly/fi#{&; D. Rupture/f§Z; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, THS, Tk, THE, TEA.

Sample Before test After test

Nop T VY Mass loss |Change ratio| Results

B R B Mass Voltage Mass Voltage |FEHIKR(®%)| BEH®%) | ARER
& (9) HIE (V) B (9) HE (V)

SLine-2-1 4630 54.3 4627 53.7 0.065 98.895 P
SLine-2-2 4629 54.2 4626 53.5 0.065 98.708 P
SLine-2-3 4629 54.2 4626 53.6 0.065 98.893 P
SLine-2-4 4626 54.4 4624 53.8 0.043 98.897 P
SLine-2-5 4626 54.2 4623 53.6 0.065 98.893 P
SLine-2-6 4629 54.4 4627 53.7 0.043 98.713 P
SLine-2-7 4626 54.3 4623 53.7 0.065 98.895 P
SLine-2-8 4629 54.3 4627 53.6 0.043 98.711 P
Note/iE:
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Test Data L #
T.3 #&3h(Vibration)

Sample Before test After test

Nop AT kJE Mass loss |Change ratio| Results
#%ﬁ% Mass Voltage Mass Voltage |REHEK(%)| BEH®%) | WRER
FRE (9) Bk (V) F& (9) B (V)

SLine-2-1 4627 53.7 4626 53.4 0.022 99.441 P
SLine-2-2 4626 53.5 4624 53.2 0.043 99.439 P
SLine-2-3 4626 53.6 4624 53.3 0.043 99.440 P
SLine-2-4 4624 53.8 4622 53.6 0.043 99.628 P
SLine-2-5 4623 53.6 4621 53.3 0.043 99.440 P
SLine-2-6 4627 53.7 4625 53.5 0.043 99.628 P
SLine-2-7 4623 53.7 4622 53.5 0.022 99.628 P
SLine-2-8 4627 53.6 4625 53.3 0.043 99.440 P
Note/i:

A. Leakage/imi&; B.Venting/Hf5; C. Disassembly/fi#{x; D. Rupture/f§Z; E. Fire/l&X

P. No leakage, no venting, no disassembly, no rupture, no fire/ i, THS, Tk, T, TEA.

T.4 Mh7(Shock)

Sample Before test After test

Nop T VY Mass loss |Change ratio| Results
B R B Mass Voltage Mass Voltage |FAEHIK(®%)| BEH®%) | ARER
B (9) B (V) FE (9) HE (V)

SLine-2-1 4626 53.4 4625 53.3 0.022 99.813 P
SLine-2-2 4624 53.2 4623 53.1 0.022 99.812 P
SLine-2-3 4624 53.3 4623 53.3 0.022 100.000 P
SLine-2-4 4622 53.6 4622 53.6 0.000 100.000 P
SLine-2-5 4621 53.3 4620 53.2 0.022 99.812 P
SLine-2-6 4625 53.5 4624 534 0.022 99.813 P
SLine-2-7 4622 535 4622 534 0.000 99.813 P
SLine-2-8 4625 53.3 4624 53.2 0.022 99.812 P
Note/VE:

A. Leakage/imi&; B. Venting/Hf5; C. Disassembly/fi#{&; D. Rupture/f§Z; E. Fire/&X

P. No leakage, no venting, no disassembly, no rupture, no fire/Xiwi&, THS, Tk, THE, TEA.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial 'Zone, Nancheng District, Dengguan, Guangdong, China:
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Test Data M $#
T.5 A 5E B (External short circuit)

Sample No. Total circuit Resistance Maximum Temperature, °C Results
RS (5] B = B BE. (mQ) BREEE (°C) HIEE R
SLine-2-1 82.6 57.7 P
SLine-2-2 84.2 57.6 P
SLine-2-3 78.7 57.5 P
SLine-2-4 79.6 57.6 P
SLine-2-5 81.4 57.5 P
SLine-2-6 82.6 57.6 P
SLine-2-7 79.4 57.5 P
SLine-2-8 81.8 57.4 P

Note/iE:
A. Disassembly/fi#{&; B. Rupture/f§%!; C. Fire/&X
P. No disassembly, no rupture, no fire within 6 hours after the test/JUiR f56/NBH A ik, FTiEZL, TE N

T.6 #Edi(Impact)

Sample No. Voltage before Test Maximum Temperature, °C Results
s REHT LR (V) EimE (°C) REER
SLine-1-1 3.789 82.6 P
SLine-1-2 3.792 82.3 P
SLine-1-3 3.793 87.9 P
SLine-1-4 3.796 81.5 P
SLine-1-5 3.790 82.5 P
SLine-1-6 3.791 82.4 P
SLine-1-7 3.792 84.7 P
SLine-1-8 3.789 82.8 P
SLine-1-9 3.788 86.7 P

SLine-1-10 3.795 82.7 P

Note/i:
A. Disassembly/fi#{&; B. Fire/& X
P. No disassembly, no fire within 6 hours after the test//IliX [F6/NEF Tk, TTEHE KA.
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Test Data M $#
T.7 ¥ FeH (Overcharge)

Sample No. Voltage before Test Results
RS RIRET (V) RIER
SLine-2-9 54.3 P

SLine-2-10 54.3 P

SLine-2-11 54.4 P

SLine-2-12 54.3 P

SLine-2-13 54.3 P

SLine-2-14 54.3 P

SLine-2-15 54.3 P

SLine-2-16 54.4 P

Note/iE:

A. Disassembly/fi#{f; B. Fire/&NX

P. No disassembly, no fire within seven days after the test S /F7R A TiBIEX, T&EA.
T.8 5&#|f . (Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
RS BRIGHT (V) s RRATREV) RBLER

SLine-1-11 2.846 SLine-1-21 2.863 P

SLine-1-12 2.849 SLine-1-22 2.874 P

SlLine-1-13 2.861 SLine-1-23 2.858 P

SlLine-1-14 2.874 SlLine-1-24 2.874 P

SLine-1-15 2.869 SLine-1-25 2.869 P

SLine-1-16 2.897 SLine-1-26 2.879 P

SLine-1-17 2.886 SLine-1-27 2.855 P

SLine-1-18 2.875 SLine-1-28 2.866 P

SLine-1-19 2.875 SLine-1-29 2.849 P

SLine-1-20 2.849 SLine-1-30 2.867 P

Note/VE:

A. Disassembly/fi#{f; B. Fire/&NX
P. No disassembly, no fire within seven days after the testSUiX [F7R A THRIE, TE A
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Photos /&4

Figure 1 Overall view | of battery

Figure 2 Overall view Il of battery
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Figure 3 Overall view of cell

Li-ion Battery
Product Model:HS-EV012

Nominal Capacity:20.4Ah
Nominal Voltage:48V 979 2Wh

CJ 1306DC29 BMC5A25AY23D12

Figure 4 Battery Label
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EEFM

Important

1. REARIE R, A1 B 7 1 2 AR S
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. ARG TEHAEN . B N AT N2 TR

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

3. AIRETRETERL .

The test report is invalid if altered.

4, IR EE A U, N 2 H A TR N e AL SR
Objections to the test report must be submitted to UTL within 15 days.

5. A i AR S AR N R

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

6. AR PO AR S AT
The test report is valid for the tested samples only.

7. AR HARBACF T A R FTUTUEUTLE A PR, Bbe. priss.

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

8. ATANIE 0 e I FLASE )V 52 AT A 2l T ARG RS gl A ARSI Pt ST ARG B
UTL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. A IHHEANEE AR AL EIPEIE o

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

wooeee - FRIGGETR End of Test Report s
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