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Summary of testing:

WRASE BB

Tests performed (name of test and test clause):

TRAIRE (P Ay K230

Test(s) Sample Number
AT H FE S >
T.1: Altitude simulation / 7 & 542

T.2: Thermal test / Jii 5 iR 56

T.3: Vibration / J&3)) b1# - b8#
T.4: Shock / hili

T.5: External short circuit / #h3 55 4

T.6: Crush / /& cl# - co#
T.8: Forced discharge / 5 il ji i C6# - C25#

The sample’s status is good.
FERROL R4

The conditions of the cell packs of samples No. b1# to b4# are after
first cycle ending in fully charged states.

F g 5 h1# -bA# N 5 — UARIA TS IO 1 5 42 78 AR I s
i

The conditions of the cell packs of samples No. b5# to b8# are after
fifty cycles ending in fully charged states.

FE bt 2 5 05# -08# 4 Ti KA A 7e T80 HL P 1 e 4 78 FIAR AR 1) Hots
il

The conditions of the cells of samples No. c1# to c5# are at first
cycle at 50% of the design rated capacity.

FE g 5 c1# -CH# O 51— KA PR 78T L A 7 L AR AR A A 1 509K
M.

The conditions of the cells of samples No. c6# to c15# are at first
cycle, in fully discharged states.

FE 2 5 c6# -C15# A 2 — UK PA FE T80 A 0 5 AT RUIRAS (1 L

The conditions of the cells of samples No. c16# to c25# are after
fifty cycles ending in fully discharged states.
Bl i 5 c16# -c25# 4 T+ UARIA 78 T8 L F U] 58 TR RS T H

Lro

Testing location:

TR A -

All tests as described in Test Case
and Measurement Sections were
performed at the laboratory
described on page 1.

P MRt B 3815 55— o
AL Ss = T .
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Test item particulars ...
FEdnfE &
Cell EYPE -
T N6080215PA01
Nominal Voltage of Cell..........ccooiiiiiiiiienn 37V
HLAIUE s '
Rated Capacity of Cell..........ooveviiniiniiiii
H AT 0000mAR
APPEATANCE. ......ccvviiieiiieitieeesieeesiee e sieee e SHIVETY
et Bl
Number of Cell........ccoviii e
A 7pcs (7S)
%n}ensmn(mm) 25.0mm (max)x 165.0mm (max)x 220.0mm(max)
Test case verdicts
WA
Test case does not apply to the test object.................. : N/A
FPEANTE F] -0 4
Test item does meet the requirement.............ccceeueee. . P(Pass)
AT &
Test item does not meet the requirement.................... : F(Fail)
WRRATT & HE
Testing #3iR&
Date of receipt of test item ........ccccccceevieiiie e :

N 2015-07-03
FREH W
Date(s) of performance of teSt .........ccccccvvvieevieeviiennns : _
S 10 2015-07-03 ~ 2015-07-21
General remarks &£
This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
BRARTRAEM], RAA LI = A5 I LA E 2> =
The test results presented in this report relate only to the item tested.
AR A ARG RO IR R FE T 1 DT
"(see remark #)” refers to a remark appended to the report.
COE#)T SRR AR
Throughout this report a point is used as the decimal separator.
AR DA R AR N
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General product information:

FEafE R
The main features of this model are shown as below:
RS = SN T
Nominal Nominal | Maximum | Maximum | Maximum Cut-off
Model Nominal | Nominal Charge | Discharge | Charge | Discharge | Charge Voltage
ﬂfjme capacity | voltage Current Current Current Current Voltage ﬁﬁ(%gﬁi
Y ek | deiE | BUERE | BUEich | BORARW | BOORh | RAKRH EHUE
HHIR IR HHIT CEM GV ;
Cell Pack / H1h4H
N60802
15PA01 | 6000mAh 24V 3000mA 3000mA 6000mA | 18000mA 29.4V 19.6V
7S
Cell / I}
N60802
15PAO1L 6000mAh 3.7V 3000mA 3000mA 6000mA | 18000mA 4.2V 2.8V

Test Procedure:
TR ER

1. Tests T.1 to T.5 shall be conducted in sequence on the same 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.

AT 1-T 520203 4 A [R)— 2 i i 3k 47 . T.6AT. 84U A i it A T k. T.7 WL Z /i T.1-T.5
DR 58 I H b A T A

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

(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 IR A, M2 I n (. 5 T i kAN i Table 38.3. 1 (MAE R AT “BcAT i it

9%” N
Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<lg 0.5%
lg <M<75¢g 0.2%
M>75¢g 0.1%

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.34.1

Test T.1: Altitude simulation/i5 B

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six hours
at ambient temperature (20+5°C)/ ¥ H U AT H b AR
% H20£5°C, KUK I A KT 11.6kpalfy F i
JAFANT-64 /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.

TS FIEIBAT S 20K: oWl CE M. L.
TR LR TCA KIS s S sl b s 1) %
F S ANIG T I0 iT TT2% F R 1 90% . I OG- Hi s
T3 T PR SRANSE T 58 4 T8 H i PR HL S AT R

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

no fire. / TCIw. LEM. T
i ToRE L TG KN
%,

The data see table 1. / it %k
WKL,

38.3.4.2

Test T.2: Thermal test/{8 E RIS

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). /19 50 R T AE7222° C A BT T E 2 /06
AN, BRJETAE- 40£2°C IS il & 52 /06771y
B o Jhl S e 40 1) e K TR B N 1) 24 3073 o W LA 24
10K, B B i JBAE 2025 ° C IR R B i B 24/
o

For large cells and batteries the duration of
exposure to the test temperature extremes should

be at least 12 hours. /X F K HS IR HLHE,  7F i
R R R I ) dpe 2D 124N /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.

TS FIEIBAT S 20K: oWl GE M. i,
ORI UL R ToAE KIS s AL BRI 0 T %
FE S ANIG T T 2% S 9 90%. RIS T HL
3 T PR SRANSE T 58 4 T8 H i PR HL S AT L

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

no fire. / TTIwi. LEM. T
iy N R VYNE = De )
%

The data see table 1. / it %k
PE 1.

Dongguan UTL Electronic Technology Co., Ltd.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/4%z) 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. /A it 200 A% [ b 22 B A R 5l
aifi_L. RS LUEZBIE, LL7THZEE 1 %200Hz,
RGP B BITHZ A —MEFR, — MESFRFE:157)
o SRR SD AN HAHTE BT ) EOERR 127K, 3E3
AN o Hor— AR T 1) 06 20 T LR AR
T

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). /4T it A AT 12kg (FFF i (HL5
/IS e ) A o R I 1 2kg ) HE TR COR R, X2
BANTA],

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. [ JHU M R, RPEE0, . A
THZIF AR R A Lgnif) d KON 5 2415 18Hz,

SR KRR ORFFZE0.8mm (ke 1.6mm) Jf- 14 in At
HH BB INIE L $18gn (MR L) h50HzZ), K
N3 FEARFFE8gn 1 2 A% 4 N $1200Hz.

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. /6T K HLt, XA MTHZITF IR
TRFFLoN B K INIE B EH B 4 18Hz, SR ARk
MR FFAE0.8mm (S A% 1.6mm) J 3404 % 15 314
R 1k 3 2gn (i 290 25Hz), K45 K Insdt
TRFFAE2gn H 252 58 11 2] 200HZ

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, 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. / L. LEWH. L
the open circuit voltage of each test cell or battery | 43, FTEREZL LI K Ho35 kIR
directly after testing in its third perpendicular %

mounting position is not less than 90% of its
voltage immediately prior to this procedure. The The data see table 1. / X%
requirement relating to voltage is not applicable to |4z .3 1.

test cells and batteries at fully discharged states.
TR AR S 225K Tolwil. GBI, oot
TR UL R oAE KIS v L el v s 1R T
S ANMIG T i T 2% R 1 90%.. S IHG T Hi
T3 THT PR SRANIE T 5 4 T8 H 5 PR H S AT LY

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. Each cell or battery shall be subjected to a
half-sine shock of peak acceleration of 150 gn and
pulse duration of 6 milliseconds. Each cell or
battery shall be subjected to three shocks in the
positive direction followed by three shocks in the
negative direction of three mutually perpendicular
mounting positions of the cell or battery for a total
of 18 shocks. /LAF& i (1 FE AL ] i A AN e X BE
ANFE i LA 2 150gn 11 15X R s i it fik
MPRFLEems. RN LA ZE = AN HOAH I I L
LRI IETT M 452 =iy, BRI OIT M4
2= hid, BILAR 18R

However, large cells and large batteries shall be N/A
subjected to a half-sine shock of peak acceleration
of 50 gn and pulse duration of 11 milliseconds.
Each cell or battery is subjected to three shocks in
the positive direction followed by three shocks in
the negative direction of each of three mutually
perpendicular mounting positions of the cell for a
total of 18 shocks. /K HLEHITA HL 20 28 52 B K i
JE50gNnFH ikt FRFEE I [A] L Ams 12 IE 5% b i . A
FE i A ZBAE =S AT T B L i 222 5 A 1) 1 1)
Gz =iy, BEAEAERIT & by, Bdk
2652180

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, 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 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.

[ ST & 20K o GBI TG
TR UL R TeAE KIS v U el sl s 1) T %
S AMIG T i T 2% R 1 90%..  JHEIHG T HL
T3 THI PR SRANSE 5 4 T8 HL 5 P H S A L o

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

no fire. / LW~ TCHM.
Wiy NI R E VNS e - )
%,

The data see table 1. / ik
PR,

38.3.4.5

Test T.5: External short circuit/4h&%E %

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 55+2°C and then the cell or
battery shall be subjected to a short circuit
condition with a total external resistance of less
than 0.1 ohm at 55+2°C. This short circuit condition
is continued for at least one hour after the cell or
battery external case temperature has returned to
55+2°C. /A RF RIS AR E (155 +2°C, LUME
FE AR IA BI5542°C, SR FE i 1E SO T /s
T0. LKA S FL REL IR B EAT A K, A i PR A0 e i
W $15522°C 2 Jr PRFFRLERIRAS LN BA .

Cells and batteries meet this requirement if their
external temperature does not exceed 170 °C and
there is no disassembly, no rupture and no fire
during the test and within six hours after the test./
R R AT 2K AR R o LK 2 S5 60
BN, AARIEEAEIE170°C, I H A E Lk
BRI KNG R

No disassembly, no rupture
and no fire. / Toorff o
AL T KNG K

The data see table 1. / X%k
WAL,

38.3.4.6

Test T.6: Impact / Crush/##E@/# &

Test procedure — Impact (applicable to cylindrical
cells not less than 18.0 mm in diameter) /4 i (i& &
T HA KT T18.0mmi¥ [ A1 H k)

Pouch cell/45:4R /s

N/A

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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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 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. /46 5 B0 —A
SPIHEEH P e K —EA2 4 15.8 mmt 0.1mm,
KJEA/NTF-6em I 316 A AN B A i v 0 78R
Jei, BN 9.1 kg+0.1 kgl F A M61+2.5 cmif)
e SR8 [ B

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. /352 fi# 5 [ FE
ity NN 5 P SH R T4 I 5 B TBAE A L
(1 H4£15.8 mm=0.1mmZ5 iR 1 (I Fh o B . F—
AN 2 — g

Test Procedure — Crush (applicable to prismatic, Pouch cell/£2k 5 ith P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /$f /& (3G THFTE .
SR E /AT LS A AR/ T-18.0mmir) [ A1 7B

1)

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. /¥
AL T2 [R5 K, YR BB TR, 25
N R BRI KL 1.5emls. B IS RSz
17, BHBMILLLIN =Fsil e —

(a) The applied force reaches 13 kN+0.78 kN; /Jifs P
JN77i% 513 kN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; R L B 42 /0 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /Lt AR T2k Ji 46 5 5% 15096 LA
.

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, 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 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. MEAE T s ABER H 0 M Bz B 1) — T it .o 110
TR T TR H O N N PR R TR o BUAT T Y N B 0
e PR 7 ) 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.
FEEARE R A A al, I BRIkt s .
Hs G5 90 B 0t [ e L 46/
Cells and component cells meet this requirement if | No disassembly and no fire. / P
their external temperature does not exceed 170°C | LoMid, TLEKINE KA,
and there is no disassembly and no fire during the o
test and within six hours after this test. /riy {53 i 2 | The data see table 2./ s
Ko FERRALRE LU 2 REANI Y, Ahei A | ILAR2.
H#i170°C, I HIRFEHE KK KA.
38.3.4.7 |Test T.7: Overcharge/ix 7 H Batteries not equipped with N/A
overcharge protection that are
designed for use only in a
battery assembly, which
affords such protection, are
not subject to the
requirements of this test.
IRGHLE TR REE . i
Btk BB T ol i FE A
PR 2 B (1) Rt 20 A 1) H
TG T I AR AN TR (1) 25K
The charge current shall be twice the N/A
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: /75 %3 F,  LL215 1]
T B MR ) B KRR R F H RO AR R TS, KIS
) 424 NS o P doe /N L A
(a) When the manufacturer's recommended charge N/A

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. /{1
SR BRI 78 S AN 18V, A ) B
/IN 70 H HL S VAt 1 7 PR PR e K 7 HL P S ) P A
HH S22V P I

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
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Clause Requirement + Test Result - Remark Verdict

(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. /G S filids B S AR 78 L R k18, A
D FR) 5z /IS 728 P P s I 2% TS B PR ) K 7 P
MR 1,215

There is no disassembly and no fire during the test N/A
and within seven days after the test. /Z£J& A A1
WEBIGTRAN, FEMIC AT KIS .

38.3.4.8 |Test T.8: Forced discharge/s& &I b 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. /7%, B RA ESERAE 12V
L H R BT SR, 0 R AR RS AN
AT GE FL I A T 7 AR PR e K FL LA o

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 52 i J3CH H T
T AR I It RS R T KN Dl 1) A ok gk
735 AEA PR 1D 5 T T FEL B 10 (/N ) DA 20 52 7 2 ok DA
WG IR (22 5E) -

There is no disassembly and no fire during the test | No disassembly and no fire. / P
and within seven days after the test./ZEMR R | TR FI T KIS K.
Sp2 [ AN 72 e T > -

BOEHURTRPY, PRI RIEAT KRR The data see table 4. / JiR%L

i W44
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Tables
Table 1: T.1~T.5/ 1. JHR 1~WIR 5

Sample| Mass | OCV  [Test 1: Altitude simulation/ Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ Tgito?t: g;(rtfljir;?l
No. | prior to | Prior {0 R WU 2: SRR W 3: $73) Wl 4: it A 5: SHIIEE
B4 5 [test (g)/ B 500 L :

F iﬁﬁﬁ(}%{gﬁ WIRET I Mass loss | Changeratio| Massloss | Changeratio| Massloss | Changeratio| Massloss | Change ratio Temp. (°C)

B L (%) (%) (%) (%) (%) (%) (%) (%) b

bl# |1399.120| 29.294 0.000 100.00 0.001 99.95 0.000 100.00 0.000 100.00 55.2
b2# |1399.571| 29.289 0.000 100.00 0.003 99.94 0.000 99.99 0.000 100.00 55.3
b3# 1398.837| 29.289 0.000 100.00 0.002 99.94 0.000 99.99 0.000 100.00 55.4
ba# 1399.483| 29.290 0.000 100.00 0.002 99.96 0.000 100.00 0.000 100.00 55.6
b5# |1399.332| 29.291 0.000 100.00 0.001 99.94 0.000 100.00 0.000 99.99 55.5
b6# 1398.888| 29.293 0.000 100.00 0.002 99.96 0.000 99.99 0.000 100.00 55.4
b7# 1399.097| 29.289 0.000 99.99 0.002 99.94 0.000 99.99 0.000 99.99 55.3
b8# 1398.968| 29.294 0.000 100.00 0.002 99.96 0.000 99.99 0.000 99.99 55.5
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Tables
Table 2: Crush/ &2: &
Sample No. cl# c2# c3# ca# co#
Test 6: .
crush OCV prior to test (V) |  3.849 3.871 3.865 3.854 3.859
Temp. (°C) 23.3 23.3 23.3 23.3 23.3
Table 3 : Overcharge / ¥&3: X7 H
Sample No. bi# b2# b3# ba# b5# b6# b7# bs#
Test 7:
Overcharge OCV prior to test (V) — - - - - — - -
Table 4 : Forced discharge / &4: REBH
Sample No. c6# c7# c8# co# c 10# cll# cla# c 13# cla# cl5#
Testg: | OV i totest | 3053 | 3101 | 3093 | 3097 | 3056 | 3113 | 3086 | 3045 | 2999 | 3.003
Forced
discharge Sample No. cl6# cl7# c18# c19# c20# c21# c22# c23# c24# C25#
ocv p?\c/’)r totest | 5405 3.069 3.103 3.091 3.054 3.001 3.049 3.072 3.083 3.021
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Figure 2 Bottom view of cell pack
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Figure 3 Top view of cell

Figure 4 Bottom view of cell
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