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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..........cc........ :

PNS230302047 01001
2023-03-13

19 pages

Testing Laboratory ........cccocceveennn
RU LR A

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.

IR 5E T P YR A T R el T [X 0 % 1.8 45 R ARG T K S

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

FARRAL

AdAreSS ... :
Huik:

Yancheng Runda PV Co., LTD.
TEIE AR F A TR =]

No0.199 Yangiao Road, High-tech Zone, Jianhu City, Yancheng,
Jiangsu Province, P.R.CHINA

WL A BUH 7 AR BL XE H A IE K R A L3

Factory’s name...........cccooeeeeeeeiennnn. :

HEFEEAL
AdAreSS ..o :

Hodik
Phone number/Bt & 52 o, :
Email/ BB AR e :

Website/ Bk ..o, :

Nantong Weimuruopu Technology Co., Ltd.
B A AR R 2 7]

No.8, Jiangjiawei Road, Yongxing Street, Chongchuan District,
Nantong City, Jiangsu Province, China
VL7548 B I T 52 )1 X KO TE VLK T % 8 5

+86-15356664626
chris.li@vestwoods.com

www.vestwoods.com

Test specification/ R FTE
Standard .......ccccceeeiiiiiiieee e :
Test procedure.........cuvvvvvevvvevennnnnnnns :

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

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

N/A

Test item description/FE & FK.......
Trade Mark/FFER ..ccveveveveecececieien :

Model/Type reference/Z5 .............. :

RatingS/ A ....cveeisiieece e ;

Lithium Battery / 44 Hiith
N/A

HY LO5-48 LFP

51.2V, 100Ah, 5120Wh
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Summary of testing:
WA BARE.
Tests performed (name of test and test clause):
WA (a4 K %750
Test Conclusion
WAL 18
Test(s) Conclusion
WA H BINSE 10
T.1: Altitude simulation / 7 & F410 Pass / @it
T.2: Thermal test / 75 E R % Pass / i@t
T.3: Vibration / #Z 5/ Pass / Bl
T.4: Shock / Pass / @it
T.5: External short circuit / M 46 i Pass / @it
T.6: Crush / ¥ /& Pass / i
T.7: Overcharge / i 78 Hi Pass / il
T.8: Forced discharge / 5% il Jil . Pass / ifiid
Sample Status:
FEdR L :
Test(s) Sample Number Sample Status
T H FE g5 FEdRA
SLine-2-1 — at first cycle, in fully charged states.
T 18 SLine-2-2 S U TR A ) 5 7 4 7 R A B LR
AN SLine-2-3 - after twenty-fifth cycles ending in fully charged states.
SLine-2-4 B A TLRAE I TR0 A 15 5 4 e RS 1R H
SLine-1-1 — at first cycle at 50% of the design rated capacity.
6 SLine-1-5 B UAE PR AR TEOT A 1 70 H A R AR S R 1 0% R A5 11 ot
' SLine-1-6 — after twenty-fifth cycles ending at 50% of the design rated capacity.
SLine-1-10 55 T ARG PR 7 T8 U 78 R ZR AR A A () 5090 R A K LA
SlLine-2-5 — at first cycle, in fully charged states.
T SLine-2-6 S — URAB IR 70 T8 AR A 0 e 4 78 FRUIR S 10 FL e
' SLine-2-7 — after twenty-fifth cycles ending in fully charged states.
SLine-2-8 55 b ARG FR T 3 S e 4 S IR AS (R v
SLine-1-11 — at first cycle, in fully discharged states.
e SLine-1-20 5 — URAE 0 70 T8 FEL 1 5 4 T RS 1) P
\ SLine-1-21 — after twenty-fifth cycles ending in fully discharged states.
SLine-1-30 5 TURAIEIA FETBCR A )5 5 4T RIRAS (1 LS
The test results: Pass
WAL R W
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Test item particulars

=R

Cell EYPE itk

N LF100LA
Nominal Voltage of Cell..........ccooeeiiiiiiniiicied 3.9V

HLAS A E L '

Rated Capacity of Cell.........cccoviiiiiiiiiieiieeecieed

A R 100Ah
Battery Type ......cccciiiiivinniii v ssetvinieeenees. - Lithiumeion battery
H 2R Y LR SR
APPEAIANCE.........ceeeeeeeeeeeeeeiiiieieieriissnssnn e e eeeeeeeeeenenees BlACK

B, B

Number of Cell........ooiiiii e

B 16pcs(16S1P)
Rw;lensmn(mm) 482mm(max) x 455mm(max) x 130mm(max)
Test case verdicts

WA

Test case does not apply to the test object ................. : N/A
FTEANTE T 0 R

Test item does meet the requirement .............cccoeeeveeee . P(Pass)
WA & R E

Test item does not meet the requirement.................... . F(Fail)

TR 5 E

Testing i

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

s 2023-02-14

2 E F1 ) 0230

Date(s) of performance of test..........ccccevveei i, : . .
T 2023-02-14 to 2023-03-11

General remarks &¥E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrRAEaE S h, REARILS = AL EAS 5 .

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

AR A EE SO IR R i 1 T

“(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.

AR LR 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.

FRHRAREEOR, USRS (R aEs), DL RS B EESRAEEAT I, AT H A
A5 U AT PR F AT RS . A SCINTENS 1 A B IR A 18 Ak S R 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:
FF%%‘:%\:
The main features of this model are shown as below:
RS ENSY
Rated Rated Maximum | Maximum | Maximum Cut-off
Rated Nominal | Charge | Discharge | Charge [ Discharge | Charge Voltage
Model 45 | Capacity | Voltage | Current | Current Current Current Voltage " EEQEE
WERE | WS | BUERHE | BUERH | BARHE | &R | R R
LI LI L3 LI HE ]
Battery / Hijih
HYIEISSAS 100Ah 51.2Vv 20A 20A 100A 100A 57.6V 42V
Cell / HE5
LF100LA 100Ah 3.2V 50A 50A 100A 100A 3.65V 2.5V

Test Procedure:
AR 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.

DT 1-T S22 A R AE [R]— 2H rELC B _EdE 4T T.6RIT. 8250 A B R HEAT Uk

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

(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”.

MLZ DR &, M2 I EE . AR ANE L Table 38.3. 1+ f{E RV AT “ Bef i & 4

Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<1lg 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&

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 EE92045°C. KUK A KT 11.6kpaffiHigHh
AR 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.

TSR 520K oWl o< ok,
TR L R T KR s R BB S BT %
S AMIC T AT T 26 F R 90% . LI T L e
73 THT ) SRANIE FH T 58 48 T HL S H) FL RS AT RS

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

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

See test data for details. /

EARIIN7 6

38.3.4.2

Test T.2: Thermal test/#E 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 Ff S e 7222°C I S i B 2 /06
AN, SRS TR - 40£2°CHIFRIE il B 2 /064N /)N
B o A 1 B K TR BRI [B) 9 304, L b9 34
100%, o ¥ FF i TTE 202 5° C IR R 55 Hh i B 24/
A o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /X TR HUEFI R HL, £ il
MG I HH T80 () ] 8] d 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.

[RUS MR AT & 20K iR <. oA,
TR VLR T K ILR s AR Bk 5 (0 T %
F S AN T T 2% S F90% . BRI R T L s
3 THT B RANTE F T 78 450 JS B RS R FE

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

no fire. / T&lwili~ TTHER. &
i, oA R To % KL
%,

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 A [ #h 2 2E AR HR BN &
A b. JRSILAIEZ BB, LI7THZHE i1 42 200Hz,
SR I B THZ A —MERR, — MEHFFZ:157
B BRI RS A% & o R il A =S EL AR R LAY 7 1]
EAEIRL208, FATTIRSA/NE, FROANE . Hor
—ANIRBNJ7 17 6 25 T B i R AR PRI

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 I FF i (FE
AR/ B ) 05 R I 1 2k ) 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. /X T HUSFI/N iy, X84 : M
THZIF G OR 45 Lgn ) fie K 2 B 24514 9 18Hz,
SRIG B IRIE R A7 7E0.8mm (R fwfg1.6mm) F34 4
R H BRI IR F8gn (Ml £ 450Hz), Hix
RN FE AR 7E8gn L F AT 2 4 Ji1 $1]200HzZ

N/A

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. /% TR, XEE5A: M7HZHF IR
TRFFLgN I B R IN I8 B2 E 24 N18HZ, AR5 #H R
MR PRFFAEO.8mm (M 1.6mm) FF1 N s e B 31
KM FEIR B 2gn (A2 41 925Hz), K f5 KD fE
TRFFIE2gn B2 S 2 38 1 £ 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. / Tk 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 £ b
test cells and batteries at fully discharged states.

TR FIHR AT S 2K R o oiiia.
TR VA TGAE KIS s R s e v K ) T i
L AN TG I 2% FLUH 90% . I I 0G T H
77 THI P EESRANIE FH T 58 430 5 7R E RS R F v

38.3.4.4 |Test T.4: Shock/m: 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
/(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
;(1003501

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

BEIETZ I B 7, kb Rrae A, RHS Al
!(300001

K L 26 B0 S SR I FESO g (35 1\ 7ass o

HVEL/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 A ZiAE =
AN AR T LA L it 222 5 6 R R TR 28 3 = I

7, EEAERIT M =R, SIS 181K
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 P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire and if the open circuit voltage of each | no fire. / EJR# . LHS. T
test cell or battery after testing is not less than 90% | gk, JEREZLLL K I KL
of its voltage immediately prior to this procedure. %,

The requirement relating to voltage is not
applicable to test cells and batteries at fully See test data for details. /
discharged states. TE LI o

[ S TIHIBAT S 2K IR B ToidA .
TR LR T KR s R sk 5 T %
R AMIC T HT T 6 R 90% . BEIT0E T FiL
77 THI ) EESRANTE F T 78 42 T30F J ) RS RT R v

38.3.4.5 |Test T.5: External short circuit/4hE3%E 8% P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. [{#EFIAIA 5 IE FE F2
JELEBT+4°C, DUMERE S A RIEEIAF|57+4°C,

The cell or battery at 57 + 4°C shall be subjected to P
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. /#£ 55 5 [ 57+4°C 1) %
PR, A4 i IR G /N T0. LRR AR ) A e BEL [l 2
ITHRLER, RN RIREIK B $I57+4°CZ Ja TRIF AL
RSN BLE s X FORH,  FRiR B K 2
el THE ) — I SEER 25 TR

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170°C and  |and no fire. / ok, JomkE!
there is no disassembly, no rupture and no fire DLK T2 KIS A

during the test and within six hours after the test./ )
PSR A S R 7RI R eh LUK 2 S 64N/ ?egﬁeét data for details. /
i, MR AL 170°C, I E M. Tony | FLIIAKEE.

RATE KRR
38.3.4.6 | Test T.6: Impact / Crush/#& &/ E P
Test procedure — Impact (applicable to cylindrical N/A

cells not less than 18.0 mm in diameter) /f# i (& &

BT F 18.0mm g [ ELJE i)

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
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. /44 # 5 i e — A
SFHEDH I . K —E4£7915.8 mm+ 0.1mm,
K FEA/NT-6Cm ) 316 A AR H A It 1 ity P J
JG, o FiE~N9.1 kg+0.1 kgl E ) M61+2.5 cmt)
o JEE T T A 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. /#% 32 i il; (I #E
At VIR 5~ B SR TP AT T S5 BURERE O
I E4£15.8 mm=0.1mm%5 il & P E . & —
AR R — R .

Test Procedure — Crush (applicable to prismatic, Prismatic cell / T HL &5 P
pouch, coin/button cells and cylindrical cells less

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

SO B /A0 HLOS AT AR /N T 18.0mm 1[5 #: 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. /&#E
JRAEPIASF T 2 [ 55 1, B IR BNk, 1E5
— ANl IR R 2 1.5emls. RSk
17, EREHMILLT =Sl —

(a) The applied force reaches 13 kN+0.78 kN; /Jifi P
N 713 %13 kN+0.78 kN

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

(c) The cell'is deformed by 50% or more of its N/A
original thickness. /H1it A8 1k i 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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TEST REPORT

Report No.: PNS230302047 01001

Page 11 of 19

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. /B FE T SRR Lt N M B T 1 — it R . 414T
TR T T LS S AP IR T . AT S S5 0
iy 3 L 1) 7 e 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.
FEEARE S AR AR A, IR R G2 — ki .
s 435 TR ot 7 i B L 226 /N

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 DL Z JE6N AN, SRR A
H170°C, I HAM AR ICH KR KA .

No disassembly and no fire. /

Tl ok KGR .

See test data for details. /
TE LI 2

38.3.4.7

Test T.7: Overcharge/id 7 B

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 =i T, LL24% ]
T P ELPR B B R AR 2 7 FE R AL R R T EE K
) g 24 /N o I S/ BT AR

(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 EAR W 78 H AL AN L 18V, AR Y B
/DN 7 R, P 7 A T 32 P PR PR e K 7 R P s PR P £
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. /G Sl i i BRI 8 LRI 18, A
I PR B /0N 7 P P S N7 127 A2 1) 32 7 PR ) B K 7 P
HUE L2165

The voltage of the test is
69.12V, and the current is
200A. / ML 569.12V,
137t 9200A

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. /

TofAR, T KR KA

See test data for details. /

T LI A
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |Test T.8: Forced discharge/3&#ilj 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 ISR L2V
LR BT R AR, e R R AR A
AR FL I 9 1) 3 P R ) R R P U

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). /31 5& 5 L VAL
T A IBCE U RS ) 5 K /NN ) 32 1) A Bk 3R
3, A B R SR A TEOH IS ] (/N ) A 0 5 8 ok A
W46 L (2 5 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 | /TEMEAEFTEE KR KA.
RITHBTRA, FEaTCMARTE KR KL .

See test data for details. /
TE LI H T
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Test Data M H#7

T.1 mERHR(Altitude simulation)

Sample Before test After test

Nop AT YA Mass loss |Change ratio| Results

B 2 Mass Voltage Mass Voltage |BEHIR®%)| HEH®%) | RBRER
Fig(kg) | HE() | BE () | HE(V)

SLine-2-1 41.20 534 41.18 53.3 0.049 99.813 P
SLine-2-2 41.93 53.3 41.93 53.3 0.000 100.000 P
SLine-2-3 41.96 534 41.94 534 0.048 100.000 P
SLine-2-4 41.97 53.3 41.95 53.2 0.048 99.812 P
Note/iF:

A. Leakage/5mif; B. Venting/HES; C. Disassembly/fi#{%; D. Rupture/fi%e; E. Fire/&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, THS, Tk, T3, TEA.

T.2 HEE R (Thermal test)

samol Before test After test

aNop © AT YA Mass loss |Change ratio| Results

pempge | Mass Voltage Mass Voltage | REBIK(%)| HEH®%) | REEHR
Fi&E (kg) | ®E (V) | BE (kg) B (V)

SLine-2-1 41.18 53.3 41.16 52.5 0.049 98.499 P
SLine-2-2 41.93 53.3 41.91 52.8 0.048 99.062 P
SLine-2-3 41.94 53.4 41.93 52.8 0.024 98.876 P
SLine-2-4 41.95 53.2 41.94 52.5 0.024 98.684 P
Note/iF:

A. Leakage/imia; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f#Z4; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ifi, THS, Tk, THE, TEA.
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Test Data M H#7

T.3 #i3l(Vibration)

Sample Before test After test

Nop AT YA Mass loss |Change ratio| Results

B 2 Mass Voltage Mass Voltage |BEHIR®%)| HEH®%) | RBRER
Fig(kg) | HE() | BE () | HE(V)

SLine-2-1 41.16 52.5 41.16 524 0.000 99.810 P
SLine-2-2 41.91 52.8 41.91 52.6 0.000 99.621 P
SLine-2-3 41.93 52.8 41.92 52.7 0.024 99.811 P
SLine-2-4 41.94 525 41.93 52.4 0.024 99.810 P
Note/iF:

A. Leakage/imi; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f%4; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, THS, Tk, T3, TEA.

T.4 i (Shock)

S | Before test After test

a’\rlr;p € W AT W E Mass loss |Change ratio| Results
pempge | Mass Voltage Mass Voltage | REBIK(%)| HEH®%) | REEHR
FE (kg) | BE (V) | BE (kg) Bk (V)

SLine-2-1 41.16 524 41.16 52.3 0.000 99.809 P
SLine-2-2 41.91 52.6 41.91 52.6 0.000 100.000 P
SLine-2-3 41.92 52.7 41.92 52.6 0.000 99.810 P
SLine-2-4 41.93 52.4 41.93 524 0.000 100.000 P
Note/iE:

A. Leakage/imia; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f#Z4; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ifi, THS, Tk, THE, TEA.
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Test Data M $#
T.5 4#p%E % (External short circuit)
Sample No. Total circuit Resistance Maximum Temperature, °C Results
FE [5] 2% = B BE. (mQ) BREERE (°C) P S
SLine-2-1 77.5 57.5 P
SLine-2-2 80.2 57.6 P
SLine-2-3 87.4 57.6 P
SLine-2-4 83.2 57.5 P
Note/iE:

A. Disassembly/fi#{x; B. Rupture/f§Z%; C. Fire/& X

P. No disassembly, no rupture, no fire within 6 hours after the test/UiR f56/NBH A TChiE, TS, TEN.

T.6 HE(Crush)

Sample No. Voltage before Test Maximum Temperature, °C Results
R WIS R E(V) BEERE (°C) RILE R
SLine-1-1 3.289 215 P
SLine-1-2 3.295 21.3 P
SLine-1-3 3.296 21.0 P
SlLine-1-4 3.297 21.3 P
SlLine-1-5 3.293 214 P
SLine-1-6 3.294 214 P
SLine-1-7 3.288 215 P
SLine-1-8 3.289 21.3 P
SLine-1-9 3.296 214 P
SLine-1-10 3.291 21.2 P

Note/iE:

A. Disassembly/fi#{f; B. Fire/&NX
P. No disassembly, no fire within 6 hours after the test/SUiX fF6/ Bt R TLhRIEx, TEN.
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Test Data M $#
T.7 & 78 H#(Overcharge)

Sample No. Voltage before Test Results
Mg BB AT HEEV) R R
SLine-2-5 53.4 P
SLine-2-6 53.3 P
SLine-2-7 53.4 P
SLine-2-8 53.3 P

Note/vE:
A. Disassembly/fi#{f; B. Fire/&NX
P. No disassembly, no fire within seven days after the testSli{/F7 R A LBk, T&EA.

T.8 & . (Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
FE RS RIGHTEE(V) RS W HTELE(V) RILER

SlLine-1-11 2.542 SlLine-1-21 2.545 P
SLine-1-12 2.565 SLine-1-22 2.524 P
SLine-1-13 2.534 SLine-1-23 2.536 P
SlLine-1-14 2.541 SLine-1-24 2.545 P
SLine-1-15 2.553 SLine-1-25 2.534 P
SLine-1-16 2.541 SLine-1-26 2.528 P
SLine-1-17 2.532 SLine-1-27 2.547 P
SLine-1-18 2.547 SLine-1-28 2.583 P
SLine-1-19 2.539 SLine-1-29 2.562 P
SLine-1-20 2.547 SLine-1-30 2.544 P

Note/i¥:

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

P. No disassembly, no fire within seven days after the testSli{/F7R A ik, T&EA.
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Photos #4

Figure 2 Overall view Il of battery (M 1)
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Photos #4

Figure 3 Overall view of cell (&40 &)

Lithium Battery
Model type:HY L05-48 LFP
Date of manufacture: 20230321
Mominal voltage: 51.2Vdc
Energy: 5120Wh
Recommended charge: 20A (0.2C) charge to 57.6V CC-CV
Weight Approx.42kg

Caution :

Prohibition short circuit.

Don't discard the battery in fire or heater.

Don't reverse the positive and negative terminals.

Don't pierce the battery with a nail or other sharp object.
Disposal acc. to local regulations!

Yancheng Runda PV Co_LTD

Figure 4 Battery label (FLibFr%5)
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Important

1. REARE = AR, AR ] B 73 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. ARk IRETERL.

The test report is invalid if altered.

4, WEE R EE A RV, NSRS 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 PO AR S AT
The test report is valid for the tested samples only.

7. AR HARBBCF AT A AL T UTUETUTLE A PR, Rbe. s,

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

8. ATANIE 0 e I EASE )V 52 AT A 2l ARG RS gl A VARSI 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. AIHHE AL AR AL EIPEIE o

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

wooeee - FRGGETR End of Test Report s
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