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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..................... : PNS220715137 03001
Date of iSSU€ .....cccovveeeiiiiiiee e, :  2022-08-18
Total number of pages...........c......... : 19 pages
Testing Laboratory .............c..e.e... .t GUANGDONG UTL CO,, LTD.
LKA J7ARIB SR IR IR 2 ]
AdAress.......ueveeeieieiiieiiieeieeieeeees . Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Hhhk Zone, Nancheng District, Dongguan, Guangdong, China.
FR 5 T T 38 A T ] b X Ao i 1 845 ER S AN K 5
Applicant’s name......................... SHENZHEN CSSUN ENERGY CO.,LTD.
FEEAL RN TP G A2 b AL A TR 3]
Address.........coooeiiiic : Floor 3, Building Evolution, Xingdong industry Park,
Mo NO.61, Liuxian 2nd Road, Baoan, Shenzhen, China.
AT R RAZAE A ARTIR & 27 19 34
Factory;s NAME......cocreeeeeeeeeenes : SHENZHEN CSSUN ENERGY CO.,LTD.
Gyt XA RN P G2 W A A TR 8]
AdAress.......ouveeeeiieveieiiiiieeeeeeereeereeeas . Floor 3, Building Evolution, Xingdong industry Park,
Hu bk NO.61, Liuxian 2nd Road, Baoan, Shenzhen, China.
FINT R R EARTIR 5 42 1934
Phone number/Bk R 77 ... . +86 0755 29123661
Emall/HﬂB/ﬁ:iﬂj‘iﬂ: ................................. . Sales@cssun_net
Website/PhE .........cooeevieieice : www.cssun.net

Test specification/fl X TE

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

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

Test item description/f i 4 #K......: LiFePO4 Battery /Tl F2 22 Hi b
Trade Mark/Fi R .ccvveeereeeeieieeenn : N/A

Model/Type reference/Z 5 .............. : LFP-51100U30-B100C4C-A01
RatingS/FHAK ..o : 51.2V, 100Ah, 5120Wh
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Summary of testing:

WS EE:

Tests performed (name of test and test clause):

WRIE (Pl KKK

Test Conclusion
Mkt

Test(s) Conclusion
WA H BIES R
T.1: Altitude simulation / = A5 4L Pass / it
T.2: Thermal test / & &R 56 Pass / i#il
T.3: Vibration / #E3) Pass / i#il
T.4: Shock / i Pass / i#id
T.5: External short circuit / #M %6 4 Pass / i#id
T.6: Crush / £JE Pass / ik
T.7: Overcharge / id 78 Hi Pass / i#il
T.8: Forced discharge / 38 il fit H, Pass / i#il

Sample Status:

MRGER

FEGARTL «
Test(s) Sample Number Sample Status
T H RIS FE RS
SLine-2-1 — at first cycle, in fully charged states.
T 4805 SLine-2-2 S URAEIA FE TR 31 )5 6 4 g RDIRAS B LB
SLine-2-3 - after twenty-fifth cycles ending in fully charged states.
SLine-2-4 5 TUAIE A FETROR A 5 56 4 8 RUIRAS B FELB
SLine-1-1 — at first cycle at 50% of the design rated capacity.
T6 SLine-1-5 S URAEPA 78 T80 30 70 L AR PR B [ 50 % R AR Y HL obs
SLine-1-6 — after twenty-fifth cycles ending at 50% of the design rated capacity.
SLine-1-10 S5 L IRAE PR 70 R 0 70 H 2R B R R 1950 % RA (1 LS
SLine-2-5 — at first cycle, in fully charged states.
17 SLine-2-6 55— OB 78 8RR )5 76 4 70 R A H PRI o
SLine-2-7 — after twenty-fifth cycles ending in fully charged states.
SLine-2-8 58 T TG IR 78 TR 0 e 4 A HEUIR S B R L
SLine-1-11 — at first cycle, in fully discharged states.
S SLine-1-20 55— UG A 78 T8 R ) 5 4 T R A R FELS
SLine-1-21 — after twenty-fifth cycles ending in fully discharged states.
SLine-1-30 S5 T TG IR 78 A 5 T A TBORIR A B RS
The test results: Pass
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Test item particulars

A fE B

Cell tYP.ciieeie et ;
TR CB56-104Ah

Nominal Voltage of cell ..o : 3.9V
FLOVAE HEL '

Rated Capacity of Cell..........ooeiiiiiiiiiieeeees :

B A 104Ah

Battery TYPE oottt : Lithium ion battery
H 2R Y BHESTHL
APPEAIANCE.......cceeeeeeeeeeieietiie e e e e e e aaaaeeens Black

i B

Number of cell ... : 16pcs (16S1P)
RO

DIimeNnSioN(MM).......oeieireeee e : 442mm(max) x 410mm(max) x 133mm(max)
T

Test case verdicts

WA E

Test case does not apply to the test object.................. : N/A
7 AN 00 3

Test item does meet the requirement ... . P(Pass)
MArF & e

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

Testing ill3A

Date of receipt of testitem ..........cccoceevciieiiicciecee

HAEH

Date(s) of performance of test..........cccoccvevviiiiiiieecneene
I A

© 2022-07-21

© 2022-07-21 to 2022-08-13

General remarks £&7E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
FrAEREE S, REARIL = HIHAHEAT 7 .

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

AR BRSSO 1A R R B DT

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

(LAY TR AT

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

A PR 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.

FRHEAREEOR, PR b (A A ) B A S (R jtls), DL S BRI TN, AT H A
AL U AT PA AR F RS . A SN VEE 1 B I A 18 Ak S B B T T %
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General product information:
PR AR R
The main features of this model are shown as below:
P AR B
Nominal | Nominal | Maximum | Maximum [ Maximum Cut-off
Rated Nominal | Charge | Discharg [ Charge | Discharg | Charge Voltage
Model %45 capacity voltage | Current | e Current| Current |e Current| Voltage o8 EEIQEE
WERE | WAREE | BUE AR | AUERCE | BT | sORTIOE | K e H R
LI LI HL I HLIR H ]
Battery / Hith
LFP-
51100U30- 100Ah 51.2V 50A 100A 50A 100A 58.4V 40V
B100C4C-A01
Cell / HE5
CB56-104Ah 104Ah 3.2V 34.6A 34.6A 208A 208A 3.65V 2.0V

Test Procedure:
TAE 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 A-T. S22 N P K ALE [R]— ZH RS B b B AT . T.6FNT .82 A A B FE AT M. T.7 mT DA 2 Al
T.1-T.50 A 56 5 To 4 1 i gk A7 It

2. In order to quantify the mass loss, the following procedure is provided:
Fi A A IR T A X

M1-M2) o
M1

Mass loss (%) = 0

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”.
M1E2NARRTIE E, M2E2NERER. A RERK AR Table 38.3. 14 FMERI Al WA “ A =K

9%” R
Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<1g 0.5%
1g <M<75¢g 0.2%
M>75¢ 0.1%
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/&= E# 3l

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)/# AT HL Vb #E
M N2045°C. RAUE A KT 11.6kpaf
W AEA A TEA /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 AT S 20K oW o oA
TR PR T KR s RS BRI 5 1T %
R AN TR T B R 990% o BTG T HLJE
77 T SR AN FH T 58 4 0 Fe i R RS R ERLYR

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

no fire. / Toiwii. TLHER. T
it ToRE R DL R T KR
R

See test data for details. /

P LI -

38.3.4.2

Test T.2: Thermal test/i5 & 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 FE S TE 7222° C I SR P U E 2 /06
AN, BRI TIAE - 40£2°C IR 8 A i E 2 /064
BF o U S 8 (1 S K (AT BRI [R] 93070 . an b i B4
10UK, 550 ¥ FF A BUTE 20 5° C 1 PR 353 Hh i L 24/
Bt

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /%f T K HUSFUR I, 78 Sk
MG 5B B N 8] B 2> 124 /i

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 FI AT & 20K . oWl o<, ToidfA.
Tt LS T KIS Bt sl i = F) I
R AN TR B R 990% o BRI T HL K
77 T SR AN FH T 50 4 0 Fe i R RS R FRLR

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

no fire. / Toiwii. TLHER. T
iR T L KT KL
%o

See test data for details. /

T I KA
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/iEz) 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. /¥ i WA 20 R[] b 2 25 (R PR B &
Gl JRSTLAEZEIE, LL7HZIE N %200Hz,
R IG I IR THZ A —DMEIR, —MEAFFS:157
BIHO BRTRE AR IE . AR i A =S ELAREE B 7 1]
TAESR20, AT IIBANE, FEOA NI, Hrh
—ANIRBN 7 [0 6 A5 T ELAE i AR T 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). /%} T~ Ji AN KT 12kg HIAFE i (L8
/N F b ) T R A 1 2kg 1) FELV (R FEB), %o 254
A,

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. /% HLESHI/IN R, P80y M
THZIT AR PRI 1 gni) e RN B2 B 2% 18Hz,

SR JE B PR TE PRFFZE0.8mm (LS 1.6mm) Jf- 34 st
RE P B INIE ik F]8gn (B L1 ~N50Hz), K
R i R4 £E 8gin B 2452 19 i 31 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. /xFF K iith, SHEEISN: MTHZIFIG
TREF1gn ity R FE B B4 9 18Hz, AR Kk
ME{RFFAE0.8mm (B mA%1.6mm) F19 i 4 B 3 ik
KINIE Lk 2 2gn (AL N25HZ), K e Kk B
TRFFAE2gn B 2 S 2 48 11 $1]200Hz
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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. / TRk LHIS. T
the open circuit voltage of each test cell or battery | fifk. FEREZLLL K T2 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 | i WLl ¥z .
test cells and batteries at fully discharged states.
TR I AT S EK: ol o< s,
TR P S TR KIS R s e vk ) T
F s AN T AT B8 R 990% 0 EIHISG T i e
7 T )2 SRANIE FH T 56 430 Ha, i () FRL AR FL

38.3.44 |Test T.4: Shock/jd: 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. /DARS [ BFEHE [ & A RN

Shock: a half-sine shock of peak acceleration of Large batteries /K HijtZH P
|.’ A
[(100850)

If
150 gn (or Acceleration(gn)= V" 7955 ) 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

|
Acceleration(gn)= VU mass ) \which is smaller) and
pulse duration of 11 milliseconds/ /] H it B /)N B,

f{100350]

II
WL 49150 gn (35 V. 755 ) ehpytge i)
I IESZ IR B o, Bk RRE6 22 AD, K HLE AN

|
KA S BRI ESO go (15 V' 71955/ o
OB AMED RIS 1711 T2 1 I 3
&

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. /&M i A(E =
A LR 2 L ) R 22 2 g 7 R LE D77 ) 8 5% = IR

i, BEERTMEZ=0)bd, BIkgz18
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
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. / £ LHA. &
test cell or battery after testing is not less than 90% | k. FEREZLLL K T2 K I,

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

[ AT & 20K iRl TR oA,
TR TE KR s HUS B A b5 1T
R AN T I BT T B R 990% . BEIR T L
7 THT R EESRANIE T 7 TR R LS A e i

38.3.45 |Test T.5: External short circuit/4} &5 45 5% P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. /{#EFIAIA 2R FE F2
JEAEST+4°C, DU S A RIRE 1A F]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 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 ¥R 555 ¥ 57+4°CHiI %%
PR, A4 i TE SO /N0 RR AR A el BEL [ i 3
ITRLER, R ARG K R 2I57+4°C 2 Ja (R4
2 7 AN | S w1 i NI £ £ 18 202 2 (A8 54
R HE R — I SRER 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. / TCEAA. Toflz
there is no disassembly, no rupture and no fire PLE T2 KRR,

during the test and within six hours after the test./ .
HUOS AT AT & 2R 7RI BRI R e DL 2 S5 64/ ?eg?eét data for details. /
P, AbR IR 70°C, AT, | TLIIARGR.

HRTE KGR
38.3.4.6 |Test T.6: Impact / Crush/#EH/H & P
Test procedure — Impact (applicable to cylindrical | Prismatic cells. /#5 F:7% B it N/A

cells not less than 18.0 mm in diameter) /7 (& &
FHAA KT T18.0mmi [T H)

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 mmz0.1mm
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. /¥4 5 AE — A
SEHEEDEHEPH E. ¥ —E A4 815.8 mmz 0.1mm,
K FEA/NT-6m i) 316 A AN i A et 5 it 0 T
J&, ¥ FE~9.1 kg+0.1 kgl EYIM61£2.5 cmf
o JEE T T A A

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. /43524 il [ £f
At NI 54 B SR T AT T 5 BURAE RS O
I E4£15.8 mm+0.1mm# i & A E . R —
ANFE S A e — IdE

Test Procedure — Crush (applicable to prismatic, Prismatic cells. /# T H it . P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /7% (i&FH T

LR B /AL S A E AR /N T 18.0mm g [ A T
IR

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. /K
JRAEPIAS I Z (855 &, BFE IR, 1E58
/N R R KL 1 5em/s . RS
17, HEIHICLF =Ml —

(a) The applied force reaches 13 kN+0.78 kN; /Jifi P
I 7715 %13 kN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /R i I HL T 22 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /it A% 1A J57 45 JE & [1150% 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
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 HE T BEIR RS R A B 9 1) — THT i s o 410
A0 I RO NS 2 B 1) ) SO 7 S S AN NS
ey L ) 7 I 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.
HEEAFE MR A i, IF R — K. T
s 235 R ot 2 i L 26/ 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. /5 2 &
Ko AR LK 2 JF6A /IR, SRR A
HIE170°C, H H AN ICE KGR .

No disassembly and no fire. /

Toffik, THEKARKE.

See test data for details. /

TE I H b .

38.3.4.7

Test T.7: Overcharge/id 7 B8

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: /fE =R T, LL265 1)
T A LR ) B R AR 2 70 L AL R R il TR v,
[F] 24 /N o PR S /N FL S A R

(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 3 R ELAR A 78 FE R S AN 18V, AR R B
/N7 P R S N7 A 1 32 TR PR PR B DR A L RS AR
B 22V 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. /115 il & i S AR 1) 78 FL R R I 18V, A
DU P 5 /0N 78 P PR R IO 127 A2 1) 3¢ P B AR I e K e e
HLE 91,215

The voltage of the testis
70.08V, and the current is
100A. / M H1L & 4970.08V,
FLY 9 100A.

There is no disassembly and no fire during the test
and within seven days after the test. /7 ill3 H A1l
RTHSETRA, FEM TR E KA .

No disassembly and no fire. /

Toffik, KGR E

See test data for details. /

T LI KA
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |Test T.8: Forced discharge/3& i f 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. /fEZE iR T, A BEEZIE12VE
B R B AT SRR, I E R R RS A
CTTA6 HLIAL 9 1) 3 o B R ) i RO 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). /35 5& I FE HE AL
T HR IBCE U PSS )5 K /NN ) 38 ) A k3R
73, BREA B (0 5RO FRL IR ] (/NP ) A0 5 75 8 ok LA
WA H IR (22 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. /7EH A | ARG E KIS R A
BT RN, FE A ARTCE KIS KL

See test data for details. /

T LI KA

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Test Data Mt #
T.1 & EHEA (Altitude simulation)
s | Before test After test
a':r:)p € AT W5 Mass loss |Change ratio| Results
pepsme | Mass Voltage Mass Voltage | REHR(%)| HEH(%) | HBEHR
& (kg) B (V) A& (kg) B (V)
SLine-2-1 40.31 54.2 40.31 54.2 0.000 100.000 P
SLine-2-2 40.30 54.3 40.30 54.2 0.000 99.816 P
SLine-2-3 40.32 54.3 40.32 54.3 0.000 100.000 P
SLine-2-4 40.34 54.2 40.33 54.2 0.025 100.000 P
Note/i:

A. Leakage/i®i®;

B. Venting/#fS; C. Disassembly/f#{#; D. Rupture/f§%¢; E. Fire/& K

P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, TTHES, TRk, TRHZ, TEA

T.2 B E ALK (Thermal test)

S | Before test After test

ar‘rlr;p e WAHT Wk fE Mass loss |Change ratio| Results
ReRgme | Mass Voltage Mass Voltage | BEHRK(%)| REH(%) | REER

BRE (kg) | HJE (V) & (kg) B (V)

SLine-2-1 40.31 54.2 40.30 53.3 0.025 98.339 P
SLine-2-2 40.30 54.2 40.30 534 0.000 98.524 P
SLine-2-3 40.32 54.3 40.31 534 0.025 98.343 P
SLine-2-4 40.33 54.2 40.32 534 0.025 98.524 P
Note/ii:

A. Leakage/i®if;

B. Venting/HfS; C. Disassembly/fi#{&; D. Rupture/f%¢; E. Fire/&NX

P. No leakage, no venting, no disassembly, no rupture, no fire/&iFi&k, TTHES, TRk, THE, TEA.

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

T.3 $§3}(Vibration)
s | Before test After test

a':r:)p € AT W5 Mass loss |Change ratio| Results
pepsme | Mass Voltage Mass Voltage | REHR(%)| HEH(%) | HBEHR
& (kg) B (V) A& (kg) B (V)

SLine-2-1 40.30 53.3 40.30 53.3 0.000 100.000 P
SLine-2-2 40.30 534 40.29 53.3 0.025 99.813 P
SLine-2-3 40.31 534 40.31 534 0.000 100.000 P
SLine-2-4 40.32 534 40.31 53.3 0.025 99.813 P
Note/i:

A. Leakage/i®i®;

B. Venting/#fS; C. Disassembly/f#{#; D. Rupture/f§%¢; E. Fire/& K
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, FTHES, TRk, TRHZ, TEA.

T.4 Md7(Shock)

S | Before test After test

a,:r;pe WAHT Wk fE Mass loss |Change ratio| Results
ReRgme | Mass Voltage Mass Voltage | BEHRK(%)| REH(%) | REER
& (kg) BJE (V) & (kg) B (V)

SLine-2-1 40.30 53.3 40.30 53.2 0.000 99.812 P
SLine-2-2 40.29 53.3 40.29 53.3 0.000 100.000 P
SLine-2-3 40.31 534 40.30 53.3 0.025 99.813 P
SLine-2-4 40.31 53.3 40.31 53.3 0.000 100.000 P
Note/ii:

A. Leakage/i®i&; B. Venting/HES; C. Disassembly/fi#{#; D. Rupture/f§%; E. Fire/& N

P. No leakage, no venting, no disassembly, no rupture, no fire/FiFi&, FTHIS, TRk, TR, TEA

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Test Data Jl i $(#
T.5 4545 5 (External short circuit)

Sample No. Total circuit Resistance Maximum Temperature, °C Results
RS 6] #% = B BH (mQ) BREERE (°C) RRER
SLine-2-1 86.3 56.7 P
SLine-2-2 85.2 56.8 P
SLine-2-3 84.9 57.2 P
SLine-2-4 80.7 57.1 P

Note/i:

A. Disassembly/fi#{%; B. Rupture/fZs; C. Fire/& X

P. No disassembly, no rupture, no fire within 6 hours after the test/SIlik f[F6/NEF R TR, TREE, TENX.

T.6 Hf/E(Crush)

Sample No. Voltage before Test Maximum Temperature, °C Results
RS REHT R EV) BRIEE (°C) REER
SLine-1-1 3.294 253 P
SLine-1-2 3.290 25.6 P
SLine-1-3 3.295 254 P
SLine-1-4 3.291 25.9 P
SLine-1-5 3.292 24.0 P
SLine-1-6 3.296 248 P
SLine-1-7 3.289 249 P
SLine-1-8 3.291 25.0 P
SLine-1-9 3.293 251 P

SLine-1-10 3.296 253 P

Note/i:

A. Disassembly/f#{#&; B. Fire/& X
P. No disassembly, no fire within 6 hours after the test/SUif [56/ TR TChRE, TEN.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Test Data Jl i $(#
T.7 id 72 i (Overcharge)

Sample No. Voltage before Test Results
RS REHT (V) REER
SLine-2-5 54.3 P
SLine-2-6 54.2 P
SLine-2-7 54.2 P
SLine-2-8 54.3 P

Note/iE:

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

P. No disassembly, no fire within seven days after the test/SlIi{/F7 R A LRk, TENX.
T.8 3R#| % s (Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
RS BRIGHTHEE(V) RS WHET B E(V) LR

SLine-1-11 2.643 SLine-1-21 2.648 P

SLine-1-12 2.648 SLine-1-22 2.645 P

SLine-1-13 2.642 SLine-1-23 2.641 P

SLine-1-14 2.641 SLine-1-24 2.640 P

SLine-1-15 2.646 SLine-1-25 2.645 P

SLine-1-16 2.648 SLine-1-26 2.646 P

SLine-1-17 2.645 SLine-1-27 2.648 P

SLine-1-18 2.643 SLine-1-28 2.647 P

SLine-1-19 2.646 SLine-1-29 2.649 P

SLine-1-20 2.644 SLine-1-30 2.646 P

Note/iE:

A. Disassembly/fi#{f; B. Fire/&X
P. No disassembly, no fire within seven days after the test//UiX [F7 R ALk, TEN.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Photos 85

Figure 2 Overall view Il of battery
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TEST REPORT

LiFePO4 Battery
51.2V100Ah(5.12KWh)

Model: LFP-51100U30-B100C4C-A01 Max charge voltage: 584V
Origin: Made in China

Max charge current: 100A
Date: 2022.07.21 Max work current: 100A

) O

C4C-A01

A WARNING

1Keep away from fire and water

2.Do not short circuit the positive terminal and negative terminal

3.Do not uncap, disassemble, squeeze, strike the battery

4.Do not use unmatched charger or equipment for the battery

5.Do not install backwards the positive and negative pole

6.Do not connect in series or parallel without confirming with
customer service

7Turn off the power button when it is not used for a long time

# The battery must be recharged every month when it is not in use

9 Do not destory the tear-proof label

104t should be kept in a cool, dry place without direct sunlight
oo — ——

Figure 4 Battery Label

http: //www.gdutl.com
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{liml

Important

1. RERRW=HHFEE, AFE G0 7HE H AR T .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. ARG TCHAEN . AN BT I N 2544 TR

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

3. AR EIRETIERL.

The test report is invalid if altered.

4. RIS A A AU BT ISCERIR T 2 HEA TR A A B S H
Objections to the test report must be submitted to UTL within 15 days.

5. A Bl S AR MR

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

6. AR DO IR A 7 5T
The test report is valid for the tested samples only.

7. ARG IR T RIS AL FHUTUERTUTLI A FR . FFR ARl &
The test report does not grant applicant the use of UTL name, trademark or label.

8. AEARIE 0 o PN EAANE A V5 22 T3 A A e ARG 0 R A7 gl A ARSI P ST G ) 2 P
UTL'’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. A IlHE AL R R A IR .

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

wooeer FTRIEEETR End of Test Report  wwx
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