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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. ..........cc.ueeen. : PNS220311122 01001
Date of isSU€ .....cooeiiiiiiiiieiee : 2022-03-29
Total number of pages..................... . 19 pages
Te‘sting Laboratory ...........ceceereee. .t GUANGDONG UTL CO., LTD.
Her ] B for JARER AT R A PR A 7
Address........ccocoeeiiiiii, . Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Hohk Zone, Nancheng District, Dongguan, Guangdong, China.
R 5E TI T A T R el N X o %1 85 TS A K
Applicaft’s name..............coeeeeeesd. GUANGDONG AOKLY GROUP CO., LTD.
ZFLHAL: AR B R B A BR A 7]
AdAreSS ..o : Huagqiao Industrial zone, Dong Hua Town, Yingde, Guangdong, Chin
Hodik: a
JARAE T T SRR T AR AR T AT S347 LUE
Factory’s name......ccccccceecccmmereennnnn. : GUANGDONG AOKLY GROUP CO., LTD.
Y ¥ A AR R R B BR 2 7]
AdAress.......ccoeeeeiiieee e . Huagiao Industrial zone, Dong Hua Town, Yingde, Guangdong, Chin
Hbhik a
J7IRAE T T S T AR AR T AT S347 LA
Phone number/BX A& 77 .o . +86-763-2665599
Email/ BB HIE o . jove.giu@aokly-battery.com
Website/ Pk ........ooeiiiiiiice : www.aokly-battery.com

Test specification/Jil X TE

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

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

Test item description/FEfH42#K....... LiFePO4 Battery /f B2k 2T s ith
Trade Mark/FFR ....ovvereeeereereeeneens . AOKLY®

Model/Type reference/Z 5 .............. . ALFP-12100

RatingS/ A ..o : 12.8V, 100Ah, 1280Wh
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Summary of testing:

VIERWEISY 3

Tests performed (name of test and test clause):

MR R4 K %K)

Test Conclusion
Mkt

Test(s) Conclusion
M H RIEE R
T.1: Altitude simulation / % A5 4L Pass / it
T.2: Thermal test / Ji fZ 56 Pass / i#il
T.3: Vibration / iz 5l Pass / i#il
T.4: Shock / i Pass / il it
T.5: External short circuit / #M %6 4 Pass / il it
T.6: Crush/ /& Pass / i#id
T.7: Overcharge / id 78 Hi Pass / i#il
T.8: Forced discharge / 3 il jit Pass / i#il

Sample Status:

I

FERRIR DL :
Test(s) Sample Number Sample Status
T H ERLETAS) FEdhIRES
Sline-2-1 - at first cycle, in fully charged states.
T 44805 Sline-2-4 S URAEIA FE T80 R 31 J5 E 4 7 ROIRAS B LB
Sline-2-5 - after twenty-fifth cycles ending in fully charged states.
Sline-2-8 5 TUOAE A FETROR A 5 56 42 7 RUIRAS B LB
Sline-1-1 - at first cycle at 50% of the design rated capacity.
16 Sline-1-5 S URAE PR 78 T8RS0 78 L AR PR B () 50 % R A FY HL S
Sline-1-6 — after twenty-fifth cycles ending at 50% of the design rated capacity.
Sline-1-10 5 b TR IR 0 80 S A L ZE AR AR A B ) S0 %R A FA) LA
Sline-2-9 — at first cycle, in fully charged states.
17 Sline-2-12 S AR TS TR A 301 5 4 78 HUIR S FAD FELAE
Sline-2-13 — after twenty-fifth cycles ending in fully charged states.
Sline-2-16 55 b TG PR 7 TR 0 e 4 A IR S B R
Sline-1-11 — at first cycle, in fully discharged states.
S Sline-1-20 55— B 78 T8 R A 1 5 4 T R A R FELS
Sline-1-21 — after twenty-fifth cycles ending in fully discharged states.
Sline-1-30 55 T TG PR 78 T A 5 T A TBORUIR A B RS
The test results: Pass
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Test item particulars...............ccooe v :
FEREE:

Cell tYPe.ciieeeeeee s p

0 2 LF100M

Nominal Voltage of cell ... : 39V
HLOVAIE LI '

Rated Capacity of Cell..........cooeeiiiiiiiiiieieeees :

HLAS I A 100Ah

Battery TYPe ...oooeiiiieeeeeee e : Lithium ion battery
H 2R Y BESTHLM
APPEAIANCE.....ceeiiiiiiiiii it Black

e B

Number of Cell ..o : 4pcs (4S1P)
RO §

DIimension(MmM)........cooeeiieniiriieneesee e : 329.0mm(max) x 219.0mm(max) x 172.0mm(max)
R

Test case verdicts

WA

Test case does not apply to the test object.................. : N/A
7 ANidE FH I 4

Test item does meet the requirement ... . P(Pass)
AT & E

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

Testing ll3A

Date of receipt of testitem ..........cccoovevceiiiieicieces
FEREH

Date(s) of performance of test..........ccccccveveiieciie e
W 3

© 2022-03-07

© 2022-03-07 to 2022-03-28

General remarks £&7E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrRaEafr S, REARIL = AL EAT > Z .

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

A A 28 SR AN AR 5T

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

C(LE#) faA R RE .

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

At ARACE 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.

FERIRARAEEOR, AL B (R A )RR S (Fdts), DL RS RTINS, AT H A
A0 QAT A VB A RO . A SR TER A B A S 18 A S BRI e %
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General product information:

FFEI%A@\:
The main features of this model are shown as below:
e PSS I
Nominal Nominal | Maximum [ Maximum | Maximum Cut-off
Nominal | Nominal | Charge | Discharge | Charge | Discharge | Charge Voltage
Model %! = | capacity | voltage | Current Current Current Current Voltage o @gﬁ
WUERE | FleHE | FUE R | AUE i | R | O | ReR R L
IR i FELIL Vi NS )
Battery / Hiji
ALFP-12100 | 100Ah 12.8V 20A 100A 100A 100A 14.6V 10.0V
Cell / Ht5
LF100M 100Ah 3.2V 50A 50A 100A 100A 3.65V 2.5V

Test Procedure:

AR -

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.

WERT AT S22 AR IR AE [R]— L S B b Edk AT . T.6ANT.8Z0H 48 i) Lt kATl T.7 W DA i
T.A-T.5P A 7 8 e 4 ) e b AT Ik

2. In order to quantify the mass loss, the following procedure is provided:
AR AL IR IS A5

_(M1-M2)

Mass loss (%) = x 100

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”.

MAZINKRT &, M2 &, & R R AN Table 38.3. 1+ fE RN AT “ B i & 4t

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>75g 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

38.3.41

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)/ K it Fl b 7F
I N2045°C. KL /A KT 11.6kpaf i
I 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.

TR AT AT S 2R el ToHER. oA,
TR UL R T KR s R BRI 5 BT %
L AR T T T 2% S 990% . IR TBSC T L s
77 T SR ANIE FH T 58 4 0 FE i R RS R ERLYR

No leakage, no venting, no
disassembly, no rupture and
no fire. / oWl TGHF .
[N R E I TP )
%o

See test data for details. /

P IO Hd

38.3.4.2

Test T.2: Thermal test/ig F 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). /15 JeaFE S AE7222°C I e T E 22 /06
AN, SRS TLE - 40£2°C IR A il B 52 /064
Ao i PS8 (1 S K [T BRI [R] 93070 . anSb i 34
10IR,  FJo b 1 i JBUE 204 5° C A A 35 Hh 15 24 /)N
it

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /T K HLE AR, 78 i
R 3B ) I (] B 2> 124 /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.

[RGS MR & 20K IRl CHER. oA,
TR R T KR s R BRI 5 BT %
R AN T T # H R 990% o BTG T HL K
77 T SR ANIE FH T 58 4 0 Fe i R RS R ERLY

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

no fire. / LW~ THER. &
(EUNG R E IV =D& )
%o

See test data for details. /

LI
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/#z3]] 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 L 2002 [ #h 2 2 R IR B0 &
B L. JRSILAIEZETEA, LL7HZHE N %200Hz,
RGBT B THZ A —MEIR, — MEAFFS:157
PREIT AT AR IR o X HE A=A AR B 1)
EAEFRA20K, BTSN, FLOA .
—ANIRBN 77 7 06 25 T B it PRI AR ST

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~ it AN KT 12kg HIFE f (L8
A/ I B b ) 5 B AT 1 2k ) F (R L), XA
ENGH

For cells and small batteries: from 7 Hz 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 8 gn occurs
(approximately 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /% TGS HI/N R, X80 A
THZIT AR OREF 1 gn i de K B 2455 9 18Hz,

SR JEEAR IR AR £20.8mm (S A% 1.6mm) F34 04
% H B RN IE A F8gn (MK £ v50Hz), K i
K03 FE R FFE 8gn L2491 % 14 1 £ 200Hz .

For large batteries: from 7 Hz to 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 2 gn occurs
(approximately 25 Hz). A peak acceleration of 2 gn
is then maintained until the frequency is increased
to 200 Hz. /xf T K Hith, XEESHTN: ATHZHF G
TRFF1gn Py K IdE 2 B 3403 9 18Hz, AR Rk
MR FECEO.8mm (SR A%1.6mm) JHH8 hnsi e B 2 i
KIME L 2gn (PR L1 N25Hz), K K IniE g2
TR £E2gn EL 2 A1 711 £ 200HZ,

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Clause Requirement + Test Result - Remark Verdict
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. / TR LHA. T
the open circuit voltage of each test cell or battery | ik, JEREZLLL K T2 kI

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

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

(RS IR A B8R olmi. o s,
TeMR LS TG KIS s Bl b S PR %
F e AN T AT % R 1990% . LT T L
77 THT (R SR AN IE T 58 400 F i ) R RS ORT R

38.3.4.4 | Test T.4: Shock/phi 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. /LUK [ (1) 4G22 8] & A B FE

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

ﬁ100350ﬂ

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

{30000

|
Acceleration(gn)= V' 7455 ) which is smaller) and
pulse duration of 11 milliseconds/X} /] F 5 Bl /N H,
f{1008501

II
Wb LA 150 gn (k5 V. 7055 ) chtyie MDD
b E R R T, RO EREE6EE RS, A HIASAN
J(30000]

|
AL I 2 B KR FE SO0 gn (25 V. mass ) i
eIV R e 5 1111 S5 20 T 32 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. /AEANEE i L iAE =
AN ELRH 2 B A L 22 2 5 (2 R IE T 1) 48 52 = I

i, BEERT AT =0, BIkgz 18
o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Clause Requirement + Test Result - Remark Verdict
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. / TR LHS. &
test cell or battery after testing is not less than 90% | @ik, FEREZLLL K T2 kI

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 LA -

[ BGATAT A 25K . TelRil. oHEA ok,
TR TE KR s HS B il Jm 1T
R AN T I T T B R 990% o BEIR T I
77 T R EESRANIE T 7 TR R RS A E

38.3.4.5 |Test T.5: External short circuit/4} 5455 P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. /{# R 52 R FE F2
JEAEST+4°C, DU S AR E 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 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 35517 57+4°CI1 %
PR, KR il IE SO R /N0 1 WA R Ak A B [l 2
ITRLER, FEAIANRIR KR 2I57+4°C L Ja (R4
FEARAS 1N BL by XK, F i 2 A 22 d
R T HE ) — 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. / TCiRiA. TR
there is no disassembly, no rupture and no fire DL TCE KI5 R

during the test and within six hours after the test./ .
RSB R 2R RIS T UL 2 J6 4~/ | See test data for detalls. /
P, AhFRIEE AR 170°C, I R, e | L.

HRTCE KNG R
38.3.4.6 |Test T.6: Impact / Crush/ =i /3} P
Test procedure — Impact (applicable to cylindrical | Prismatic cell/l#: 7% Hi it N/A

cells not less than 18.0 mm in diameter) /i (& &
FHA KT T18.0mm [ [ AT H)

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

on a flat smooth surface. A 15.8 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. /¥ k¢ 5 SEE —
PGP Ee ¥ —E A% 815.8 mmt 0.1mm,
KA N T-6em ) 316 AN AR B R A ot rh T8 L
J&, ¥ REAN9.1 kg0.1 kgl EYIM6E1£2.5 cm)
Tl EE T T A 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. /4% 5% $ ol (£
At VIR 53 B SR T AT T 5 RURAE RS O
B 4£15.8 mm+0. 1mmE th X [N EE . &
A RS — I .

Test Procedure — Crush (applicable to prismatic, Prismatic cell/#& 1T H.ith P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /5% (& F T4+ TE

LR B /A 0 O R B4R /N T 18.0mm 1 B 1
HEY)

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. /¥
JRAE PRSP 2 [ 55 1, B/ BNk, 1E5
/N R KL 1 .5em/s. B IR RS
17, BRI =g —

(a) The applied force reaches 13 kN+0.78 kN; /jii P
77355113 kN0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /FF i B F T B 422 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /IR Tk Ji7 46 2 1% 1150 % LA
.

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

applying the force to the widest side. A button/coin
cell shall be crushed by applying the force on its
flat surfaces. For cylindrical cells, the crush force
shall be applied perpendicular to the longitudinal
axis. /BAE T EAERIR HEs N A 5 B K — [T e . 44T
A0 A RO NS R 2 B 1) ) SO R S I AN NS
ity L 1) 7 I e s

Each test cell or component cell is to be subjected P
to one crush only. The test sample shall be
observed for a further 6 h. The test shall be
conducted using test cells or component cells that
have not previously been subjected to other tests.
FEEANRE S Ak i, JF B RG22 — it . e
s 235 TR Aot 7 i L 26 /N

Cells and component cells meet this requirement if | No disassembly and no fire. / P
their external temperature does not exceed 170°C | Lk, TE KB K4,
and there is no disassembly and no fire during the ,
test and within six hours after this test. /F i 2 22 §e?| tr?lSt data for details. /
Ko ERRELTRA LU 2 EOA N, st | R HA.

HE170°C, I HIGMAMICHE KR KA .

38.3.4.7 |TestT.7: Overcharge/id 75 & P

The charge current shall be twice the P
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /£ =R T, LL2M% ]
Y PR PR ) B R AP 8 70 L LR R EE, UK
(14924 /N . SR 5 L A

(a) When the manufacturer's recommended charge | The voltage of the test is 22V, P
voltage is not more than 18V, the minimum voltage |and the current is 200A. / &
of the test shall be the lesser of two times the HLJE 22V, Hii%i ~200A.
maximum charge voltage of the battery or 22V. /4
SRAE R BRI 78 H R S AN 18V, AR Y B
/INTE R R N A 1 32 T R PR B KT L RS R R £
B 22V PN

(b) When the manufacturer's recommended charge N/A
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge

voltage. /15 il 3& i S AR 1) 78 L FE PR I 18V, A
DU FRy 5 /) 78 P PR He S8 127 A2 1) 366 s B PR ) e K 78
L 1.2

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

and within seven days after the test. /7EIH A | ok, o KR KA
WRIEIETRA, FE TR RTEE KIS .

See test data for details. /

LI
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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. /{EZEIR T, B HSEZIE12VIF
FLR AR AT SR O, b ER IRt S A
TG HLIAT 9 ] 3 B PR ) e R FL VA

The specified discharge current is to be obtained
by connecting a resistive load of the appropriate
size and rating in series with the test cell. Each cell
shall be forced discharged for a time interval (in
hours) equal to its rated capacity divided by the
initial test current (in ampere). /45 & 1 HCH, HEL I E
T A IBCE U RS )5 R /Ny 38 ) S Bk 3R
5, A FELES 18 SR TECFRL IR ] (/)N ) A 2800 5 25 o ok DA
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. /7EMlEH A | DEfEAAEFIEE KR KA
RITETRA, FEahTCAARTCE KGR .

See test data for details. /

I
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Test Data JIi##
T.1 & EHEH(Altitude simulation)

S | Before test After test

a':r:)p € T W JE Mass loss |Change ratio| Results
#ﬁjgﬁl% Mass Voltage Mass Voltage | REHRR(%)| HEL(%) | RBER
& (g) B (V) Bi& (g) B (V)

SLine-2-1 11532 13.56 11532 13.55 0.000 99.926 P
SLine-2-2 11529 13.56 11528 13.56 0.009 100.000 P
SLine-2-3 11543 13.57 11542 13.56 0.009 99.926 P
SLine-2-4 11528 13.57 11528 13.57 0.000 100.000 P
SLine-2-5 11538 13.56 11537 13.56 0.009 100.000 P
SLine-2-6 11536 13.57 11536 13.56 0.000 99.926 P
SLine-2-7 11524 13.56 11523 13.56 0.009 100.000 P
SLine-2-8 11535 13.56 11534 13.55 0.009 99.926 P
Note/VE:

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

P. No leakage, no venting, no disassembly, no rupture, no fire/TtiEi&, FTHIS, Tk, T, TEA.

T.2 53R (Thermal test)

s | Before test After test

ar‘r:;p € W HT W5 Mass loss |Change ratio| Results
BB Mass Voltage Mass Voltage FREHRR(%) | BEH(%) R R

& (9) BE (V) Fi& (g) BE (V)

SLine-2-1 11532 13.55 11530 13.32 0.017 98.303 P
SLine-2-2 11528 13.56 11527 13.37 0.009 98.599 P
SLine-2-3 11542 13.56 11541 13.32 0.009 98.230 P
SLine-2-4 11528 13.57 11527 13.38 0.009 98.600 P
SLine-2-5 11537 13.56 11536 13.37 0.009 98.599 P
SLine-2-6 11536 13.56 11535 13.42 0.009 98.968 P
SLine-2-7 11523 13.56 11521 13.37 0.017 98.599 P
SLine-2-8 11534 13.55 11533 13.39 0.009 98.819 P
Note/ii:
A. Leakage/i@ifi; B. Venting/HES,; C. Disassembly/fi#{4; D. Rupture/fi%¢; E. Fire/&FNX
P. No leakage, no venting, no disassembly, no rupture, no fire/TtiEi&, FTHIS, Tk, T, TEA.
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Test Data JIi##
T.3 #&3)j(Vibration)

S | Before test After test

a':r:)p € T W JE Mass loss |Change ratio| Results
#ﬁjgﬁl% Mass Voltage Mass Voltage | REHRR(%)| HEL(%) | RBER
& (g) B (V) Bi& (g) B (V)

SLine-2-1 11530 13.32 11530 13.32 0.000 100.000 P
SLine-2-2 11527 13.37 11526 13.37 0.009 100.000 P
SLine-2-3 11541 13.32 11540 13.32 0.009 100.000 P
SLine-2-4 11527 13.38 11527 13.36 0.000 99.851 P
SLine-2-5 11536 13.37 11535 13.37 0.009 100.000 P
SLine-2-6 11535 13.42 11534 13.41 0.009 99.925 P
SLine-2-7 11521 13.37 11520 13.37 0.009 100.000 P
SLine-2-8 11533 13.39 11533 13.38 0.000 99.925 P
Note/VE:

A. Leakage/i@if; B. Venting/HfS; C. Disassembly/fi#{&; D. Rupture/fkZY; E. Fire/&NX

P. No leakage, no venting, no disassembly, no rupture, no fire/TtiEi&, FTHIS, Tk, T, TEA.

T.4 i (Shock)

s | Before test After test

ar‘r:;p € W HT W5 Mass loss |Change ratio| Results
peppe | Mass Voltage Mass Voltage | REHR(%)| AREH(%) | REEHR
RE (9) BE (V) F& (9) BE (V)

SLine-2-1 11530 13.32 11529 13.32 0.009 100.000 P
SLine-2-2 11526 13.37 11526 13.37 0.000 100.000 P
SLine-2-3 11540 13.32 11539 13.31 0.009 99.925 P
SLine-2-4 11527 13.36 11527 13.36 0.000 100.000 P
SLine-2-5 11535 13.37 11535 13.37 0.000 100.000 P
SLine-2-6 11534 13.41 11533 13.40 0.009 99.925 P
SLine-2-7 11520 13.37 11520 13.37 0.000 100.000 P
SLine-2-8 11533 13.38 11532 13.37 0.009 99.925 P
Note/ii:

A. Leakage/i@ifi; B. Venting/HES,; C. Disassembly/fi#{4; D. Rupture/fi%¢; E. Fire/&FNX

P. No leakage, no venting, no disassembly, no rupture, no fire/TTiEi&, FTHIS, Tk, T, TEA.
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Test Data Jl i ##
T.5 #F5B%E. & (External short circuit)

Sample No. Total circuit Resistance Maximum Temperature, °C Results
e 5] 2% & FEBH (mQ) BREEE (°C) RRER
SLine-2-1 83.6 56.9 P
SLine-2-2 82.5 56.7 P
SLine-2-3 81.6 56.8 P
SLine-2-4 84.5 56.8 P
SLine-2-5 87.2 57.2 P
SLine-2-6 80.6 571 P
SLine-2-7 85.3 57.2 P
SLine-2-8 82.7 57.1 P

Note/iE:

A. Disassembly/fi#{%; B. Rupture/fk%Y; C. Fire/& X
P. No disassembly, no rupture, no fire within 6 hours after the test/Silik f[F6/NEF A TL iR, TREE, TE K.

T.6 K (Crush)
Sample No. Voltage before Test Maximum Temperature, °C Results
F S REHT B E(V) BEEE (°C) RELER
SLine-1-1 3.284 247 P
SLine-1-2 3.286 24.2 P
SLine-1-3 3.281 24.6 P
SLine-1-4 3.285 241 P
SLine-1-5 3.284 24.5 P
SLine-1-6 3.287 24.3 P
SLine-1-7 3.285 241 P
SLine-1-8 3.283 24.2 P
SLine-1-9 3.285 244 P
SLine-1-10 3.281 24.5 P
Note/iE:
A. Disassembly/fi#{&; B. Fire/& X
P. No disassembly, no fire within 6 hours after the test/Sllif /5 6/ Bt R T iRIE, TTEN.
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Test Data Jl i ##
T.7 i E 75 (Overcharge)

Sample No. Voltage before Test Results
RS REHT R (V) RS
SLine-2-9 13.57 P
SLine-2-10 13.56 P

SLine-2-11 13.57 P

SLine-2-12 13.57 P

SLine-2-13 13.56 P

SLine-2-14 13.57 P

SLine-2-15 13.56 P

SLine-2-16 13.56 P

Note/iE:
A. Disassembly/fi#{; B. Fire/&X
P. No disassembly, no fire within seven days after the test/Sli{ /G 7R A ik, & A

T.8 3Rl B (Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
F S WILHT (V) HERHRS WRKHT B (V) R R
SLine-1-11 2.954 SLine-1-21 2.954 P
SLine-1-12 2.938 SLine-1-22 2.946 P
SLine-1-13 2.945 SLine-1-23 2.944 P
SLine-1-14 2.946 SLine-1-24 2.948 P
SLine-1-15 2.950 SLine-1-25 2.942 P
SLine-1-16 2.948 SLine-1-26 2.953 P
SLine-1-17 2.947 SLine-1-27 2.956 P
SLine-1-18 2.943 SLine-1-28 2.954 P
SLine-1-19 2.952 SLine-1-29 2.951 P
SLine-1-20 2.946 SLine-1-30 2.953 P
Note/iE:
A. Disassembly/fi#{; B. Fire/&X
P. No disassembly, no fire within seven days after the test/Sli{ /G 7R A Tk, & A
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Photos #84-

Figure 2 Overall view Il of battery (#MWLEI1)
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Photos #84-

& S X)’(\ " <

Figure 3 Overall view of cell (Hi:t: &)

Power the green energy future w

® CAUTION: Risk of Fire, Explosion or Burns
DO NOT Short circuit
DO NOT Reverse connections from charger to battery

LiFePO4 Battery
| ®

ALFP-1210012.8V100Ah
1280Wh

GUANGDONG AOKLY GROUP CO.LTO.

Figure 4 Battery Label (Fr2% &)
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Important

1. RERRK = HHFEE, AR EE 7 S AR .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. ARG TCHAEN . AN ST N2 4 TR

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

3. AIREIRETIERL.

The test report is invalid if altered.

4. MPRIIAR A VG M TR ERR S Z B TR AR S A SR H .
Objections to the test report must be submitted to UTL within 15 days.

5. At BLs S AR MR

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

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

7. AR FF AR ] G AL FHHUTUERMUTLA A4 FR . AR, bRiREE.

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

8. ATARIE 0 e I ST B4V 52 T AT A b T ARG 0 R A7 gl A ARSI Pt ST G 2 1T
UTL'’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. Rl Bl ML RA R Z A UL WIPEE A

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

weees FRIEZETE End of Test Report s+«
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