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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........................ : PNS21064755 01001
Date of issue........ccccevvvvevvvviecievieieenes. - 2022-01-20
Total number of pages...................... : 19 pages
Tgsting Laboratory..........cccecsueeeeee. .1 GUANGDONG UTL CO., LTD.
Rl R A TR SRS IR A PR A 7]
Address........ccccovviiiii : Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Mkt Zone, Nancheng District, Dongguan, Guangdong, China.
IR 58 TIT B e T R el TN X o %1 85 R S A KT
Applicant’s name......................... HUBBLE LITHIUM (PTY) LTD
ZEFE AL
ADArESS.....coveviieiiieeeeeeee e : UNIT D94, PLATINUM JUNCTION BUSINESS PARK, CAPE TOWN
b
Factory’s name : HUBBLE LITHIUM (PTY) LTD
A 7= BT
AAArESS.....c.cveniiieieeeeeeee e © UNIT D94, PLATINUM JUNCTION BUSINESS PARK, CAPE TOWN
11k
Phone number/Bt & 2.l #2721 554 7773
Email/ Bk e : mariusv@hubblelithium.co.za
Website/ Pk ..........c.coeveeieeeeea : NIAANEH

Test specification/JliAFTE

Standard............cccccovvvvvniivine.t. - ST/SG/AC.10/11/Rev.7/Section 38.3
Test procedure........cccoceeveveinieennnn, : N/A

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

Test item description/FE i & #K......: I%t%iﬂtgn%c;&%attery Pack

Trade Mark/Fi AR .....cooeveerverrrerreeens - NJA

Model/Type reference/Z 5 ................ : Hubble AM-4 2.75KW

Ratings/ A% ..o, : 25V, 110Ah, 2750Wh
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Summary of testing:

WA BREE:
Test Conclusion
Mk 2E 18

Test(s) Sample Number Conclusion
AT H FE i g AT S5
T.1: Altitude simulation / /= & #i4i) Pass / @it
T.2: Thermal test / 15 /5 iR 5 Pass / it

——————3 B1# - B4# —
T.3: Vibration / #E5h Pass / j@id
T.4: Shock / iy Pass / j@id
T.5: External short circuit / 4} %5 % Pass / j@id
T.6: Crush / #J& C1# - C10# Pass / ifiit
T.7: Overcharge / iX 78 H B1# - B4# Pass /it
T.8: Forced discharge / & il il F. C11# — C30# Pass / @it

The sample’s status is good.
FEARIROL R 4T

The conditions of the batteries of samples No. B1# to B2# are at first cycle, in fully charged states.

FE i 2 5 BA# -B2AHV 5 — B 8 78 L A 191 58 4 78 FEIRAS (1 HL i

The conditions of the batteries of samples No. B3# to B4# are after twenty-fifth cycles ending in fully
charged states.

FE i 2 5 B3# -BA# )y - TR IEIA 78 0 A 11 58 4= 78 H RS ) it

The conditions of the cells of samples No. C1# to C5# are at first cycle at 50% of the design rated
capacity.
B2 5 C1# -CHH#N R — IRAG A 78 T8 B J J1) 78 L B AR PR 28 8 ) 50 % IR 2 F L ES

The conditions of the cells of samples No. C6# to C10# are after twenty-fifth cycles ending at 50% of the
design rated capacity.

PFF i 5 c6# -C10#NER 1 TL IR 78 8O o 391 78 WL A AR B 1 50 % IR 25 ) L

The conditions of the cells of samples No. c11# to c20# are at first cycle, in fully discharged states.

FE i 2 C11# -c20# 8 5 — IR IE M T8 IO 1 58 2 OB IR (1 HLES

The conditions of the cells of samples No. C21# to C30# are after twenty-fifth cycles ending in fully
discharged states.

P 2 5 C21# -C30# )y — + TR AGIA 78 I A Y1 58 2 TROHRUIRAS (K HUES

The test results: Pass
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Test item particulars

FeanfE B

Cell AP e ;

H ST S05M

Nominal Voltage of Cell..............coooiviviiiiniiieee
HL AR E HL

Rated Capacity of Cell...........ccocveieiiieiiiiieieeeen
LRSI E A

Battery TYPe....oovoiiciiieeeeeeeeeei e . Lithium ion battery

FE I AR PR T ELM

APPEAIANCE.....ceiiiiieiieiiiieieie e Multicolor

B, Z M

NUmMber of Cell........cccoveveivinniiiiccnccc e : Tpcs (7S1P)

L

DIimension(MmM).........ccoeeerr it s : 371mm (max) x 375mm (max) x 147mm (max)
G

Test case verdicts

R H e

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

I AN I B

Test item does meet the requirement............................ . P(Pass)

MAAF & R E

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

3.7V

100Ah

Testing J,

Date of receipt of testitem ...........c.ccoeveeviiii

e H ]

Date(s) of performance of test............cocoveviiiienenene
W )

© 2022-01-05

© 2022-01-05 to 2022-01-19

General remarks &%

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PRAEEEH], ARG = i EAS > E .

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

AR BRI, SR IR R Al B BT

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

“(E#) FaA s R E .

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

At BLri AR 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.

FRIRPREER, PR (A B A S (B, DL s BB SREEAT I, AT B A
A5 R P FE AR RS . A ORI TR, 1A BN A 1 A S B ] 5
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General product information:
Fﬁﬁ%z@ﬁ
The main features of this model are shown as below:
P R E R
Nominal | Nominal | Maximum | Maximum | Maximum Cut-off
Nominal | Nominal | Charge | Discharg | Charge | Discharg | Charge Voltage
Model #4-= capacity | voltage | Current | e Current| Current |e Current| Voltage i Eﬁg@i
BERE | Miemk | SUe i | UL | RORFH | BORJI0E | KT T
LI LI LI EEM CENES )
Battery / Hith
Hubble AM-4
5 75KW 110Ah 25V 20A 20A 100A 100A 53.6V 42.0V
Cell / HE
CosM 110Ah 3.7V 50A 50A 100A 100A 4.2V 3.0V

Test Procedure:

AR -

Mass loss (%) =

»
o

x 100

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

JFER R AL 2 3G

(M1-M2)
M1

Table 38.3.1 Mass loss limit

Mass M of cell or battery

Mass loss limit

M<1g 0.5%
1g <M<75g 0.2%
M>75g 0.1%

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.
WRAT AT 52N R AE [R]-— 20 FE Bt AT o T.6AT.8ZTH A8 A B ATt T.7 WT AR 2 /i
T.1-T.5E A 78 8o ) kA7 It

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”.
MZNRET I E R, M2E2NEEMEE. & EDRA T Table 38.3. 1F BRI ATy “H A &4
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/& &)

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)/#4 U AT HL I 7E
% RN2045°C. KSR IA KT 11.6kpalfi g H
A2 A T84 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 TS 2R TOIWI. o oAk,
TR LR TG KR A BRI s 1 T %
RS AN T U % S 9 90% o B IHISC T e I
73 TH] SR ANIE FH 58 4 T80 H S PR HL O AT RS

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

no fire. / Tt TLHER. &
R T LA R T3 KB
Ko

See test data for details. /

L A

38.3.4.2

Test T.2: Thermal test/{5. R4

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 Je ¥ FE S TTE7242° CIA A B s & 22 /06
AN, BRJETRAE - 40£2°C IR il B 52 /0 67/
B o IR e ) B K (AT BT [R] 3073 . an b B4
109K, I3 B FE A IIE 20£5° C A 858 Hh % B 24/
B o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /5§ T KHS AR HM, 7E =i
AL O IS ) fe 2> 1 24 /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.

TSR & 50K oIl o, oA,
TR R T KR A s R a5 1 T %
RS AT R % 9 90% BTG T L I
73 TH] PR SRANIE FH T 58 4 T80 FL S PR R E AT LIS

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

no fire. / LW~ TLHA. &
itk o UL R e KB
%o

See test data for details. /

LI A
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/#Rz) 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 42 [ #h 22 2 AR IR B &
G . JRSILAEZBIEN, LL7THZHE f%#200Hz,
SRIG IR/ B BITHZ )y —ME, — MER S50
PREOR BRI REARIE o AR i A=A HAREE B 7 1)
FAEFR2¢K, FATTIRIBANE, FEOANNEE . Hod
—ANIREBN J7 ) 6 2 T LA o PR AR P T8

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 5 & A K T-12kg HIAE i (FRACS
RN B )R R e 1 2kg T FE VB O FEtR ), X Hd
ENGE

For cells and small batteries: from 7 Hz a peak N/A
acceleration of 1 gnis maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 gn occurs
(approximately 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /% T HLEFI/IN LI, P B30 : M
THZIT AR R AR 1gn i B RN i3 2 B 2 402 9 18Hz,

SR G EHR IR AR 7E0.8mm (S0 F%1.6mm) F1
FRE B R KIEEZ LR 8gn (W £12850HzZ), K
N3 FE e 7E 8gn L 2 AR 4 Ji11 #1)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 Hiith, SHEEIAN: MTHZIF G
TRFF1gn I RN FE EL B4 9 18HZ, ARG Kk
IR AR FECEQ.8mm (ERFE1.6mm) FHH8 A B 2
KM IS 2 2gn (B2 N25Hz), 4 f K
TR £E2gn B 2 JA 1 11 ] 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. / TIii. LHA . T
the open circuit voltage of each test cell or battery | fifk. FTEHEZL LI M 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 | i WLl 4k
test cells and batteries at fully discharged states.
[RGB RF S 2K Oleil THEFR. oA,
TR DS T KIS B b S 1 T %
F s AMIEC T AT 36 LR 9 90% 0 BETHOC T- iU
7 THT )R ANid T 58 4 0 H e AR H AR L

38.3.4.4 | Test T.4: Shock/hi P

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. /UARS [ (I FESE [ & A5

Shock: a half-sine shock of peak acceleration of | Large batteries. /K Hiiti4] P
I \
[1100850 )

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(soooo}

|
Acceleration(gn)= V" 7955 ) which is smaller) and
pulse duration of 11 milliseconds/} /] Bt Bl /)N Hi,

FlOOSSO]

Wb LI (9150 gn (05 V. 7058 ) ehtyieMED
1 T I B T, K A6 R RS, K HI A
J(300001

|
A 128 2 B K IS FES0 g (k5 Vs )
RIS /IMED ) e A5 111 1 S £ 20 1E 5 e
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. /4&EANEE i L JiAE =
AN EL R B ) R 222 07 LR IE T 1) 8 52 = Ik

i, EAERIT AR =Kk, SILEZ18k0h
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. / TIii. LHA . T
test cell or battery after testing is not less than 90% | fifk. FEHEZL LI M TEE K

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 AR o

[ RS AT A S 2K eI e TEfRAA
TR T KGR s s b5 1T
HL T AT U BUHT T R 1990% . LRIk T LS
73 T AR EESRANE F T 58 22 TR e B R R R

38.3.4.5 |Test T.5: External short circuit/4MR5E & P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. /{545 IR 55 15 7 £
SEAEST+4°C, DUERE G INRIREIL 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. /7£ 3 5315 JE57+4°C 1 %
PR, R i TE SR /N 0.1 RRARHFRY AL F B [l 2 3
TR, FEMIANRIR VKR 2|57 +4°C 2 Ja R FFHE
PRARZS /NI LA by S6F T H i, P i B PRI %2 i
el THE R — 2 SRER 25 3R

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170°C and | and no fire. / Tofffk. Tomhz
there is no disassembly, no rupture and no fire PILR T KIS R,

during the test and within six hours after the test./ _
LS AT & 2R s 7RI R L e 2 S5 64N/ §e§ test data for details. /
B, SNREEEAHIL70°C, S M. Hw | FRNBEER.

RATHE KGR KA.
38.3.4.6 | Test T.6: Impact / Crush/# /5 & P
Test procedure — Impact (applicable to cylindrical | Prismatic cells. /4 H: ¥ Hiibs N/A

cells not less than 18.0 mm in diameter) /f# i (i& &
FHEAKT T 18.0mmi [EA:E #s)

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
Tel: 86-769-389373228 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. /##£ 5 i E —A
SFHEOEE I B K— EA2415.8 mmz 0.1mm,
KJEA /N T 6emifi316 R EE 4 Ht i B it h R
G, KB N9.1 kg0.1 kg E I M61£2.5 cmif]
1ot SR VB T 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
mmz0.1mm diameter curved surface lying across
the centre of the test sample. Each sampile is to be
subjected to only a single impact. /4% 5% #& 7 {1 k¢
a5 P S ) R T AT I S5 AR R O
(#E1£15.8 mm=0. 1 mm= fii R MGl . 55—
ANFE D R sz — ik dE

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

than 18.0 mm in diameter). /#5 /% (3& FH TR K

LR B /AL A AR /N T 18.0mm ) [E 4 T2
HHEY)

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. /4 £f i
JRAE PN Z 8] 5% [, 5% IS ) FEB iR, E58
— AN R R E R N1 .5em/s. R RFER
17, BRI =Ml —

(a) The applied force reaches 13 kN+0.78 kN; /jif: P
N335 %113 kN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /R R L T R 222 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /HLl AR TEIA 7 45 J5 B 11150% LA
o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

A prismatic or pouch cell shall be crushed by
applying the force to the widest side. A button/coin
cell shall be crushed by applying the force on its
flat surfaces. For cylindrical cells, the crush force
shall be applied perpendicular to the longitudinal
axis. /L BURIR HLUS B A e B Y — T e . 4140
TR T T FE S NGB R TRt o R T S5 0
ey L P 0 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.
FEEASRE SR AR e i, I H R @32 — KK .
T 45 AR5 A ol S i B L5267

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 ARG AR DL 2 JE6 AN, SRR EEA
HL170°C, I HIEMHAEMTEHE KGR A .

No disassembly and no fire. /

TRk, JoE R G R .

The data see table 2. / it %k
PEWFE2,

38.3.4.7

Test T.7: Overcharge/it 7 Ba

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, LL2{% i
T PR EL PR ) B KR 7 L R AL RE e L, S
17524 /N IR AN PR 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. /4n
SR 3% P BRI 8 L AN I 18V, AR ) B
/IR P P S I A 11 36 PR LR ) i KA L LS ) R £
B 222V BN

N/A

(b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge
voltage. /4 il i E AR A 7o L R B 18V, A
DKy /) 78 P PR H 812 A2 132 7 B ) B R 7R
HLR 191,215

The voltage of the test is
64.32V, and the current is
200A. / M AL 64,32V,
LYt N 200A.

There is no disassembly and no fire during the test
and within seven days after the test. /7£ 3z 41 ATl
WEIGTRA, FEMTCAEMTCE KIS .

No disassembly and no fire. /

Tk, T KR KE

See test data for details. /

A
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Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |Test T.8: Forced discharge/3& % & 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. /[TEZE T, KA HSEREE12VT
B TR R, B YR RS N
CSHT UG HEIR R 3 7 R R e K TSR L UL

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). /3§ 7E ) B VAL 36
Tt ER PR DK FEES b ) K /N R Dl 28 1) R 3R
15, B HLES R A TS0 RS [] (VN ) R 0 2 B o DA
WG IR (225 ).

There is no disassembly and no fire during the test | No disassembly and no fire. P
and within seven days after the test. /7EMIRX-H AL | EMAFITCE KR KA .
RIBRIET RN, FEan G ARG E KILR R .

See test data for details. /

A
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Test Data JIi{#(#%
T.1 = E & (Altitude simulation)
s | Before test After test
a"rlr;p e WA Wk S5 Mass loss |Change ratio| Results
B R e Mass Voltage Mass Voltage FREHK(%) | BEK(%) | RBRLER
& (9) HE (V) & (9) B (V)
B1# 39540 53.2 39540 53.2 0.000 100.000 P
B2# 39530 53.2 39530 53.2 0.000 100.000 P
B3# 39540 53.2 39540 53.1 0.000 99.812 P
B4# 39530 53.2 39530 53.2 0.000 100.000 P
Note/:
A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{A; D. Rupture/f%; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, FTHS, TiRiEk, THZ, TEA.

T.2 B E R (Thermal test)

s | Before test After test
a"rlr:)p e NN W= Mass loss |Change ratio| Results
R B 2 Mass Voltage Mass Voltage | BEHR(%)| HEH(%) | RERER
FR&E (@ | BE(V) B (9) B (V)
B1# 39540 53.2 39530 52.9 0.025 99.436 P
B2# 39530 53.2 39530 52.9 0.000 99.436 P
B3# 39540 53.1 39540 52.9 0.000 99.623 P
B4# 39530 53.2 39530 52.9 0.000 99.436 P
Note/iE:
A. Leakage/i®if; B.Venting/HES; C. Disassembly/fi#{A; D. Rupture/ff%; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/Tifi&, THS, Tk, THE, TEA.
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Test Data JIi{#(#%
T.3 #=3h(Vibration)
s | Before test After test
a"rlr;p e WA Wk S5 Mass loss |Change ratio| Results
ﬁpﬁ%?ﬁ% Mass Voltage Mass Voltage FREHK(%) | BEK(%) | RBRLER
& (9) HE (V) & (9) B (V)
B1# 39530 52.9 39530 52.9 0.000 100.000 P
B2# 39530 52.9 39530 52.9 0.000 100.000 P
B3# 39540 52.9 39540 52.8 0.000 99.811 P
B4# 39530 52.9 39530 52.9 0.000 100.000 P
Note/:
A. Leakage/i@if; B. Venting/HES; C. Disassembly/fi#{A; D. Rupture/f%; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ ik, FTHS, TiRiEk, THZ, TEA.

T.4 Mt (Shock)
s | Before test After test
a"rlr:)p e NN W= Mass loss |Change ratio| Results
kepsme | Mass Voltage Mass Voltage | BREK(%)| HEL(%) | RBER
Pi(g) | BE(V) | FE(9) B (V)
B1# 39530 52.9 39530 52.8 0.000 99.811 P
B2# 39530 52.9 39530 52.9 0.000 100.000 P
B3# 39540 52.8 39540 52.8 0.000 100.000 P
B4# 39530 52.9 39530 52.9 0.000 100.000 P
Note/i:

A. Leakage/i®if; B.Venting/HES; C. Disassembly/fi#{A; D. Rupture/ff%; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/Tifi&, THS, Tk, THE, TEA.
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T.5 4}#B%E % (External short circuit)

Sample No. Total circuit Resistance Maximum Temperature, °C Results
FE bR 5 [l S B (mQ) BEimE (°C) RILER
B1# 81.9 57.7 P
B2# 70.6 57.9 P
B3# 85.4 57.7 P
B4# 90.5 57.8 P
Note/y:
A. Disassembly/fi#{f; B. Rupture/f§%4; C. Fire/& X
P. No disassembly, no rupture, no fire within 6 hours after the test/JUlizt 56/ AT fREx, TS, TEA.

T.6 7K (Crush)
Sample No. Voltage before Test Maximum Temperature, °C Results
R T RI AT (V) mmiRE (°C) R R
C1# 3.577 24.2 P
C2# 3.578 24.3 P
C3# 3.572 24.6 P
Ca# 3.576 24.7 P
C5# 3.570 241 P
Co# 3.576 24.0 P
C7# 3.580 245 P
C8# 3.579 23.9 P
Co# 3.576 24.2 P
C10# 3.574 24.9 P
Note/i:
A. Disassembly/fi#{A; B. Fire/& X
P. No disassembly, no fire within 6 hours after the test/5llif f56/\it R TRk, FTo&A.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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T.7 X7 H(Overcharge)
Sample No. Voltage before Test Results
FEmgmS R HT (V) R R
B1# 53.2 P
B2# 53.2 P
B3# 53.2 P
B4# 53.2 P
Note/iE:
A. Disassembly/fi#{A; B. Fire/& X
P. No disassembly, no fire within seven days after the test/Sli{/F7 XA LBk, T&EA.

T.8 55| Hi(Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
AT R BRI AT E(V) AT R BRI AT E(V) R R
C11# 3.082 C21# 3.092 P
C12# 3.081 C22# 3.095 P
C13# 3.089 C23# 3.088 P
C14# 3.090 C24# 3.086 P
C15# 3.084 C25# 3.087 P
C16# 3.085 C26# 3.084 P
C17# 3.095 C27# 3.083 P
Cc18# 3.084 C28# 3.086 P
C19# 3.082 C29# 3.085 P
C20# 3.091 C30# 3.087 P
Note/i:
A. Disassembly/fi#{&; B. Fire/& X
P. No disassembly, no fire within seven days after the test/SUi{ /F7 XA LiRix, TEA.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Figure 1 Overall view | of battery

Figure 2 Overall view |l of battery
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(HuesLe i

Lithium ion Battery Pack

Model: Hubble AM-4 2.75KW
Output Voltage: 25Vdc

Rated Capacity: 110Ah 2750Wh
Equalized Voltage: 29Vdc

Float Voltage: 28Vdc

Cutoff Voltage: 22.5Vdc

Max Discharge Current : 100A
Work Temperature: -10°C~55C

CAUTION:

DON'T DISASSEMBLE

DON'T DISPOSE IN FIRE

DOMN'T IMPACT OR DROP BATTERY
DON'T SHORT CIRCUIT

e & X

Figure 4 Battery Label

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

Figure 5 The battery color card
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1liml

Important

1. REARI = S R, A S0 S 70t 52 ) AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. AETAAEN . HAZ N BAGINAZE 4 TR

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

3. A IR

The test report is invalid if altered.

4. MRS A A R, TR 2 HE A TR AR AL S H .
Objections to the test report must be submitted to UTL within 15 days.

5. A Bl S A MR

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

6. ARG DOIERAE i 1157

The test report is valid for the tested samples only.

7. AR FFARFBAFA] HE S AL FJUTURFUTLEY A FR . RIdR. RiR&E.

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

8. AEAMT G0 T Aar I ST (AU 52 DA A 2l ARG I PSS ARSI Pt AT G 5 1
UTL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. FIEE AL RA B SR TEAE R

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

warne IRIEZETR End of Test Report s«
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