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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 No. ...............zci.. : PNS231102029 02001

Date of iISSUE .....cooeveeiiiiieiee e, : 2023-11-06

Total number of pages.........cccce....... . 19 pages

Testing Laboratory .......cheeeeee. ... GUANGDONG UTL CO., LTD.

Rl B Ar J7ARER AR A PR A A

AdAreSS......cvvvvivieiiiiieieiiieieieieieeninnnnn, . Lianding Testing Building, No.18 Center Road of Yayuan Industrial

Mkt Zone, Nancheng District, Dongguan, Guangdong, China.
ZR5E T i 0 A TR [l TN X o 2% 185 R A KT

Applicant’s name......................... Shenzhen Voltsmile Energy Technology Co., Ltd

AL TRINSEEREVERHEAT B 7]

AdAresS.....coovvveeiiiieieee e . 1st Building Excellence Times Square, Level 26, 4068 Yitian Road,

Hohk: Futian District, Shenzhen, 518000 Guangdong Province, China.
PRI T AR H DA FH AT T AR 22 4L X 23 H #4068 5 LBk X1 K JE
2610

Factory’s name...........ccccioveeeeeeennnn, . Huizhou Voltsmile Energy Technology Co., Ltd

Y- X VA B R AEREUEAHA PR A H

AdAIESS ..., . 4th Floor, Factory 3, Minhua Smart Home Drive System Park, No.

Hhd 433 Xinhe Avenue, Daya Bay West District, Huizhou, Guangdong

Province, China.
T 2R B T RS 7 X B e K IE 433 5 U BE K& WKsh &40 [ [X 3

VI Pitia)=
Phone number/BX &7 .. : +86-17512021873
Email/ EAEHIE .. © ming.yu@Uvoltsmile.com
Website/PIHE ...oveveeeeeeeeeeeeeeeee © N/A/AREH
Test specification/JEFTE
Standard .......ccoooeeeeiei . ST/SG/AC.10/11/Rev.7/Amend.1/Section 38.3
Test procedure.......cccceveevvecvevennnnnnnn. © N/A
Non-standard test method...............0 N/A
Test item description/FE & FR....... LITHIUM IRON PHOSPHATE BATTERY PACK /f FR &) HH Fi it 241
Trade Mark/FEFE .ccooveeeeiececeeienn, : N/A
Model/Type reference/Z 5 .............. © 81
RatingS/ A ....ovvevveee i : 51.2V, 100Ah, 5.12kWh

Address: LiandingxTesting Building, No.18 CenterRoad of Yayuan Industrial Zone, Nancheng District, Dongguan; Guangdong, China.
Tel: 86-769-3893 3228 Email: utl@gdutl.com http: //www.gdutl.com
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Summary of testing:

VIEHESY R

Tests performed (name of test and test clause):

WRBE (R4 KX %30

Test Conclusion
WS 8

Test(s) Conclusion
WA H BISE 10
T.1: Altitude simulation / 7 & #5.4L) Pass / Bl
T.2: Thermal test / i /& i 56 Pass / J#il
T.3: Vibration / #Z 5 Pass / if#id
T.4: Shock / #h; Pass / @it
T.5: External short circuit / #M 546 % Pass / @it
T.6: Crush / ¥J& Pass / ifid
T.7: Overcharge / i 78 Hi Pass / i id
T.8: Forced discharge / il i Pass / ifiid

Sample Status:

MRGE R

BRI -
Test(s) Sample Number Sample Status
It H Bt i 5 FERIRZS
SLine-1-1 — at first cycle, in fully charged states.
T1-TE SLine-1-2 5 AR FE TR A 31 5 4 7E HUIRAS A FELAE
SLine-1-3 - after twenty-fifth cycles ending in fully charged states.
SLine-1-4 B TUROE A 78 O R3] e 4 e R RAS A et
SLine-2-1 — at first cycle at 50% of the design rated capacity.
T6 SLine-2-5 S — UAE A 78750 78 AR PR 2 B IR 5090 R 2 14 L ots
SLine-2-6 — after twenty-fifth cycles ending at 50% of the design rated capacity.
SLine-2-10 55 T LRI 7 TR A ) 7 P 2R AR R A R ) 5000 R A A AR
SLine-1-5 — at first cycle, in fully charged states.
> SLine-1-6 S AR I TS IR 301 9 4 78 HUIRAS ) PR
SLine-1-7 — after twenty-fifth cycles ending in fully charged states.
SLine-1-8 5 A LRI 78 R A 3 S e 4 e R RS B R
SLine-2-11 — at first cycle, in fully discharged states.
. SLine-2-20 S B 78 T8 A 39 e A TR LIRS ) P S
SLine-2-21 — after twenty-fifth cycles ending in fully discharged states.
SLine-2-30 5 T LRAEIA FE IR A S S A TBORRAS B HEES
The test results: Pass

Address: Lianding Testing-Building, No.18 Center Road ©f Yayuan Industrial Zone, Nahcheng District, Dongguan, Guangdong, China.
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Test item particulars

HaRER

Cll tYPE.c et :
T CB27173204EA

Nominal Voltage of Cell .........c.ccooeeiiiiiiiiiiees :
RO AIUE FL

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

Battery TYPE ..oooeeiieee e . Lithium ion battery
H 2R 7Y R H
APPEATANCE........coveiieiiieeeeeeere et e e e e e e e Gray

B, IR

Numberof cell..........oooo :
R 16pcs (16S1P)

3.2V

}D%rgensmn(mm) ............................................................ : 520mm(max) x 255mm(max) x 300mm(max)

Test case verdicts

WA

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

Test item does meet the requirement ............ccccceeeaiia . P(Pass)
M ATE R

Test item does not meet the requirement ................... : F(Fail)
AT & E

Testing i

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

HekE H

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

2023-08-25

2023-08-28 to 2023-09-20

General remarks &¥E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrAEef ], REAR SIS = FItHEAS 5 EHl.

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

AR B S RO IR R RE L B T

“(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 N

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 HEEISR, B AR H I (I E) AR RS (Faithas), BRI BOEESRIEATINS, AT H A
AL AnAT FrA F it AT A S s A SRS 1 B I A 10 Ak S B B T %

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
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General product information:
F&%A@\!
The main features of this model are shown as below:
P G B
Nominal Nominal | Nominal -| Maximum [ Maximum.| Maximum Cut-off
Rated Charge | Discharg | Charge | Discharg | Charge
X Voltage Voltage
Model %5 Capacity Y Current | e Current | Current |e Current| Voltage R
T e NN ATy s Y N
BUERE /}E WUEFCH | BUE R | SRR | BORTBCE | K FEH L
) HLI LI LI HLI Lk )
Battery / Hijth
S1 100Ah 51.2v 50A 50A 95A 100A 58.4V 43.2V
Cell / H7E5
082711320‘“5 100Ah 3.2V 50A 50A 100A 250A 3.9v 2.5V

Test Procedure:
MR T«

1. Tests T.1to 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 A ALE [F]— ZH e B R AT . T.6ANT .82 A A Y s E AT Il T.7 "I LA Al
T.1-T.5P A 76 B e ) e b A7 Ik

2. In order to quantify the mass loss, the following procedure is provided:
AR I R AR5

(M1-M2)

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”.
M1 EE, MW EE., & FREHARAR L Table 38.3. 1 HHMERI AT A “BEA FLETR
9%7’ N
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>T75¢g 0.1%

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
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.34.1

Test T.1: Altitude simulation/f= 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)/ ¥ Hi 30 Al HL B 7E
P N2015°C, KA EJIA K T-11.6kpalfi Fp ks 4
T AEA T84/

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.

TR & 20K Tl o, oAk,
TRV T KR s RS ER IR 5 1T i
FL s AMIC T A T 2% H R 90% . EIR T
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. / WK TGHFR. G
NN E DT =D&
%o

See test data for details. /

T LI i

38.3.4.2

Test T.2: Thermal test/{&FiR¥:

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). 11 Sl A S BE 72+ 2° C A B iU E %2/0°6
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 Je kiR JUIE 204 5° C A BR 855 Hp 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.
[T & 20K Tolwil. o<, ok,
Tetl 2 UL S ToAE KINGR s H b s v K R
F s AN T T % S F90% . BRI 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~ THER. &
fitdi . oA R T KB
o

See test data for details. /

P I Ht

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
38.3.4.3 |Test T.3: Vibration/#kzh 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 20 7 [ 22 2 R PR B0 &
Bl _b. RSPLAEZBIE, PL7THZH N %2200Hz,
RG> I B THZ A —DMERR, — MEHAFFS:157)
PREIX AT AL IR o X RE A=A AR B T 1)
FAEHL2, FATTRIBAN NG, RN N Hor
—ANIRBN 7 7 6 2 T B R AR Y I

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). /5 T8 fE A KT 12kg HIAE i (LGS
A e ) A5 I 1 2kg ) L 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. /%F T HUS AN s, XF a4 : M
THZIF AR ORFF Lgn i) f KD B L 245% 9 18Hz,

SR JE B IRIE AR ZE0.8mm (SR F2 1.6mm) FFH4
R BN AR 8gn (M2 N50H2), ¥
RN AR FF7E8gn B 2145 2 4 i1 £ 200HZ

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
TRAF LN B RN JE EL B Ny 18HzZ, SR JE IR
ME{RFFAE0.8mm (s W% 1.6mm) 14 I B 5 i
KAINFESE L F2gn (IR ZIN25Hz), H d5 Kk
TRFFAE2gn H BT 7N £ 200Hz .

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
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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. L
the open circuit voltage of each test cell or battery | g ik, FEREZL LI LI E LI

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.

(HS AT & 2K R o oA,
TeMER DL TG KRG BB b U 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 |TestT.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 Large batteries /K HiithH P
f{loosso]

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)= \Umass ) hich is smaller) and
pulse duration of 11 milliseconds/X} /]y FL 55 /)N Hi,

ffloosso]

i
Wb LA H9150 gn (k5 V. 7055 ) gy MED
P IESZ PR 7, BkohRrae=db, KA

I(30000]
K H it 2 2% 5 KIS0 gn (35 V| mass ) e

BB R h RS2 18] 1122 M0 1 S 52
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. /4N 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.
Tel: 86-769-3893 3228 Email: utl@gdutl.com http: //www.gdutl.com
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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 HTH AT S 20K TGN o ok
TR LA R TG KA B RV 5 T %
I R AMIC T T TR R 90% . BEITEG 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 LHEA. &
LN R E IS D&
%

See test data for details. /

T I Hd

38.3.4.5

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

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 57+4°C. [{# R 5 1E FE A2
SEAEST+4°C, DUERE AN RIS 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 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. /7E A 5515 E57+4°CI1) 4%
P, A it IE U /N T 0. LR AR Sk H L [ 2% 3
TR FEA AN RIR R B 257 +4°C 2 J5 PR 1R RL
R T/ANF LA TR rth,  F it I PR 2 i
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./
LGOS VAT & 2R ZE DB R o DL S 2 JE 61/
P, SRIREAEE170°C, JF M. Tomk
HATHE KNG KA.

No disassembly, no rupture
and no fire. / ok, ToiE
PAR T KRR R

See test data for details. /

PE I -

38.3.4.6

Test T.6: Impact / Crush/#E&H/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)

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
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
SFHEDH I . K —E4%£7915.8 mm+ 0.1mm,
KEANT-6cm ) 316 AN R HE R A it b T8 L
5, ¥—FiE~9.1 kg+0.1 kg E M 61+2.5 cm ]
e VR 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 f& 7 [
At VIR 5~ B SR TP AT T 5 BURE RS O
[ E£15.8 mm+0.1mm= i L H N FHEE. &
AR R — R .

Test Procedure — Crush (applicable to prismatic, Prismatic cells. /#FE T HLiEs P
pouch, coin/button cells and cylindrical cells less
than 18.0 mm in diameter). /#% & (& H Tk
LR A /A A0 SR AR /N T 18.0mm )[R A T
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 RRALIE
17, EREHILLT =FEile —

(a) The applied force reaches 13 kN+0.78 kN; /jifi P
Jn7735%)13 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. /FLit AR T2 Ji7 46 5 % (11 50% LA
R

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
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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. 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 3 L) I s

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.
HEAE SRR ARl JF H RG22 — i .
JE G5 S5 A i i U 526/

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. /i & 2
Ko FEMRLFE P LR Z 64/, AR EAS
HiE170°C, Jf HIGMAERICE KR KA

No disassembly and no fire. /

Tl ok KGR .

See test data for details. /
TE LI H T

38.3.4.7

Test T.7: Overcharge/id 7 &

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: /{E = T, LL24% i
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
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

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. /45 il i v ‘& PR I 70 f i iR 18V, A
IR 5 /0N 72 P FL S 122 1 7 PR P B K 7 F
LR 1. 24 .

The voltage of the test is
70.08V, and the currentis
190A. / MK HL s 470.08V,
13 A 190A.

There is no disassembly and no fire during the test
and within seven days after the test. /7£ Jll i A1)
WRMETRA, PR RIS KA.

No disassembly and no fire. /

Tl A KR KA

See test data for details. /

P I I Hh
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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 BT 0RO, b ER IRt S A
AT G6 HL I 9 ] 3 B PR ) i 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 & 150, HL I E
Tk A I AU K RS PR RN ) 38 ) A Bk 3R
3, A B () SR TECH IS TET (AN ) A 20 25 Bk B
WA H I (22 5E) o

There is no disassembly and no fire during the test | No disassembly and no fire. P
and within seven days after the test. /7EMR AN | /ITEEARFTCE KNG KA.
RITHETRA, FEaTEM AT E KRR .

See test data for details. /
VE LI 2
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Test Data i $#
T.1 EEERL(Altitude simulation)

s | Before test After test

al\rlrz)pe AT W JE Mass loss |Change ratio| Results
pepsmE | Mass Voltage Mass Voltage | AEHR(%)| BEH®) | RBER

RE (kg) | HE (V) | FE (k) HUE (V)

SLine-1-1 45.51 53.4 45.51 53.4 0.000 100.000 P
SLine-1-2 45.50 53.6 45.50 53.6 0.000 100.000 P
SLine-1-3 45.53 535 45.53 53.4 0.000 99.813 P
SLine-1-4 45,51 535 4551 535 0.000 100.000 P
Note/i:

A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f§Z:; E. Fire/&NX

P. No leakage, no venting, no disassembly, no rupture, no fire/TTifi&, THS, TRk, T, TEAX.

T.2 BERK (Thermal test)

s | Before test After test

al\rlr:)p € LNz W5 Mass loss |Change ratio| Results
pepame | Mass Voltage Mass Voltage | BEHR®)| HEH®) | ARER

& (kg) Bk (V) & (kg) B (V)

SLine-1-1 45.51 53.4 45.51 52.9 0.000 99.064 P
SLine-1-2 45.50 53.6 45.49 53.3 0.022 99.440 P
SLine-1-3 45.53 53.4 45.52 53.0 0.022 99.251 P
SLine-1-4 45.51 53.5 45.50 53.2 0.022 99.439 P
Note/VF:
A. Leakage/imi&; B.Venting/Hf5; C. Disassembly/fi#{&x; D. Rupture/f§Z; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, THES, TiE, THZ, TEA.
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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 (kg) | HE (V) | FE (k) HLE (V)

SLine-1-1 45.51 52.9 45.51 52.9 0.000 100.000 P
SLine-1-2 45.49 53.3 45.49 53.2 0.000 99.812 P
SLine-1-3 45.52 53.0 4551 52.9 0.022 99.811 P
SLine-1-4 45.50 53.2 45.50 53.2 0.000 100.000 P
Note/i:
A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f§Z; E. Fire/l&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/TTifi&, THS, TRk, T, TEAX.

T.4 i (Shock)

s | Before test After test

aI\rIr:)pe LNz W5 Mass loss |Change ratio| Results
pepame | Mass Voltage Mass Voltage |BAEHR(%)| HBIEH®) | RKER

& (kg) Bk (V) & (kg) B (V)

SLine-1-1 45.51 52.9 45.51 52.9 0.000 100.000 P
SLine-1-2 45.49 53.2 45.49 53.2 0.000 100.000 P
SLine-1-3 45.51 52.9 45.51 52.9 0.000 100.000 P
SLine-1-4 45.50 53.2 45.50 53.2 0.000 100.000 P
Note/VF:

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, THES, TiE, THZ, TEA.
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Test Data A H#
T.5 4 #B5%E 8% (External short circuit)
Sample No. Total circuit Resistance Maximum Temperature, °C Results
B 5 ] 2. P (mQ) BREEE (°C) RIER
SLine-1-1 73.6 57.6 P
SLine-1-2 79.2 57.4 P
SLine-1-3 75.8 57.4 P
SLine-1-4 76.1 57.3 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 fF6/NEt R TR, TREZ, TEN.

T.6 HfE(Crush)
Sample No. Voltage before Test Maximum Temperature, °C Results
) BREEHT HE(V) BERE (°C) I LE R
SLine-2-1 3.298 24.5 P
SLine-2-2 3.296 23.8 P
SLine-2-3 3.299 24.2 P
SLine-2-4 3.302 24.1 P
SlLine-2-5 3.295 24.3 P
SLine-2-6 3.298 24.0 P
SLine-2-7 3.299 23.7 P
SLine-2-8 3.296 24.5 P
SLine-2-9 3.298 24.2 P
SLine-2-10 3.295 23.9 P
Note/i¥:
A. Disassembly/fi#{f; B. Fire/&X
P. No disassembly, no fire within 6 hours after the test/;llif /5 6/)N IR TR, TTE A
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Test Data M H#7
T.7 i¥ 7R H(Overcharge)

Sample No. Voltage before Test Results
FEams REHT (V) RWER
SLine-1-5 53.5 P
SLine-1-6 53.3 P
SLine-1-7 53.3 P
SLine-1-8 53.4 P

Note/vE:
A. Disassembly/f#{f; B. Fire/&X
P. No disassembly, no fire within seven days after the testSlif /5 7R A TRk, & A

T.8 B&HiH (Forced discharge)

Sample No. Volta_gl;_gsbtefore Results Sample No. Volta_glg_gstiefore Results
FRRS RBETRE (V) GRS RS RBATRIE V) RmgR

SLine-2-11 2.822 P SLine-2-21 2.824 P
SLine-2-12 2.798 P SLine-2-22 2.809 P
SLine-2-13 2.816 P SLine-2-23 2.812 P
SLine-2-14 2.824 P SLine-2-24 5.806 P
SLine-2-15 2.809 P SLine-2-25 2.814 P
SLine-2-16 2.822 P SLine-2-26 2.810 P
SLine-2-17 2.811 P SLine-2-27 2.819 P
SLine-2-18 2.796 P SLine-2-28 2.807 P
SLine-2-19 2.803 P SLine-2-29 2.801 P
SLine-2-20 2.815 P SLine-2-30 2.799 P

Note/i¥:

A. Disassembly/f#{#&; B. Fire/& X

P. No disassembly, no fire within seven days after the test/SUi{ [F7R A Tk, T&EAX.
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Photos /&4

Figure 1 Overall view | of battery

Figure 2 Overall view Il of battery
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Photos /&4
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Figure 3 Overall view of cell

Model : S1 /\
Energy/Voltage : 5.12kWh/51.2V >
Capacity : 100Ah Voltsm | | G

Charge Voltage : 57.6V ENERGY
Dimension . 520mm*255mm*300mm
Production Date : 06.09.2023

LITHIUM IRON PHOSPHATE BATTERY PACK
(LiFePO4)

IFpP29/176/208/[16S]E/-20+50/95

MADE IN CHINA

SHENZHEN VOLTSMILE ENERGY TECHNOLOGY CO. LTD
WWW.VOLTSMILE.COM

S/N:S148100RPOPC02309060001

Figure 4 Battery Label
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Important

1. REARRL = AR, AR B 2 AR .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. AIRETHAEN . SHAZN PAT I A ZE 4 TR

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

3. AIREIRETERL.

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 A 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 FFARIBA ] S AL FHUTUERUTLEY 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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