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1

Scope/3& Tt

This specification is applies to describe the related Battery product in this Specification and the Battery/cell

supplied by Great Power Battery Co., Ltd only.
A5 WA IR TR A KA oA G IR it DA NG P s A R 2 ) S A R R v

Model/#!'5-: GSP09184165

Cell Specification/s 7= i A%

No. Items/Jii H Specifications/ B k% Re"??‘rk
T
1 Material system Multivariate composite lithium Multivariate composite cathode material
MEME R LI A Z LA LA R
5 Nom;g;lizaﬂpacnty 30Ah
AR 1.0C Standard discharge
- . 1.0C FRuE AL
3 anrr;umgaapamty 30Ah
I/ N
4 Nominal Voltage 37V Mean Operation Voltage
FrFR L ’ R CAEHL R
Delivery voltage Within 10 days from Factory
5 e 3.50~3.60V
AL LS AEH)T10 KA
Charge Voltage By standard charge method
6 4.20V+0.03V ., NN
78 LS byt 7e BT 5
. 1.0C constant current,4.20V cqnstant 1.0C 15375 4.20V 15 FE %5 % H171<0.05C
7 Standard charging method voltage charge to 4.20V,continue i i) 2.0n({E5:%)
B 7t B 7 3 charging till current deadline to <0.05C ’ (25'+3:C\T
(25+37C) -
Standard discharging method . SN
8 NN o 1.0C constant current discharge to 3.0V, 1.0C fH#E % 3.0V
G 9 R
Cell Internal Imoedance Internal resistance measured at AC
9 b Fﬁ"f‘V\]lFS)E <2.0mQ 1KHz after 50% charge
e e e s RS S P4 L
10 Weight 0.55+0.015Kg /
SEH
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3 Cell Specification/;= i i # (continuous/4: 1 3R)

No. ltems/3il H Specifications/ k% Remark
ik
CC Charge CC charge 1.0C/35A. cutoff voltage e .
— . THY e >32.
10 T3 75 4.20V, Capacity>27.6Ah 1.0C EHi A RAFR>32.24h
High-Rate Discharge DC discharge 3.0C/105A. cutoff voltage e e
NN .0C T8y K >32.
1 ESIC 3.0V, Capacity>27.6Ah 3.0C Ry 2 >32.2Ah
0~10°C 0.2C High/low temperature environment reduce
= batt h ffici d infl
e, | 11m20T | 0sC | e, Lone tine working under
Operation Temperature and relative 60+£25%R.H. . Y S & . 8
e 21~45C 1.0C 60 C environment will lead to battery
12 humidity Range e o A S,
R P R P abnormal. m/fil 7B AR NI, S52m
60+ 25%R.H. -20~60C Mo L Bt e i
Do not storage exceed half year. Must
charge once when storage for half year.
Must charge the battery which with protect
Circuit when storage for three months.
-20~25C<6 1 H (under normal storage conditions for long
-20~25C <Six months periods required storage capacity can lead
Storage temperature for a long time to decay and fall of the life cycle,such as
9 _ P N 9 -20~45C<—"H Environmental requirements exceeded the
13 AT i) it A7 1 . . .
-20~45C <one month storage  capacity will be further
60+25%R.H. . .
exacerbated decline and decay cycle life)
AT AR, I B AR HL IR
ORGP AR R L 3 A A L IR (E TR K
At A7 R 55 N 0] £ 2 5 S5O R Ok
AR5 dir () B, Gl A A R 455 2 SR )
S HE— 20 0 i) 2 R ) S DR A B4 5 i R
B.)
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4 Battery/Cell performance test Criteria/H i 4 fEdx v
Appearance inspection by visual/4t3E H 3l

4.1

value of battery.

R AN N B RS R

Bt VT BT R LA (R R B A

4.2 Environmental test condition/4t A% &4
Unless otherwise specified, all test stated in this product specification are conduct at below test condition

PrA A NAL CL A AT, BRAFR RT3 5o

4.3

Temperature: 25+3C

Relative Humidity:60%+25% R.H.
Cell Electrical characteristics/H <tk

There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial

No

Items/3i H

Test Method and Condition/ill i 77 7% 2 £

Criteria/brifE

Rated Capacity at 1.0C(Min.)
1.0C I/ MIUE A

After standard charge,the capacity shall be
measured on 1.0C discharge till the voltage
discharge to 3.0V,

FREFE LS, A 3.0V #ulk, WIE 1.0C BUEE

H

230Ah

Cycle Life RT
WARIGIR AT

Charging and discharging battery as blew
conditions

1.0C standard charge to 4.20V end-off

1.0C standard discharge to 3.0V cut-off
Continuous charge and discharge for 500
cycles,the capacity will be measure after the 500"
cycle, ambient temperature 20~25°C
Py Gk

1.0C bl e LA 4.2V, 1.0C FrdEff i % 3.0V,

L ATLBAEIS 500 J, {EZE 500 Ji 45 WSl 2

=

3

>90% of initial capacity for 500 cycles
280% of initial capacity for 1000 cycles
500 JE1EIF290% 4] 4h 75 5
1000 Jii#=80%4] U 75 it

Cycle Life
45 S IRIN Gt

Charging and discharging battery as blew
conditions

0.5C standard charge to 4.20V end-off

0.5C standard discharge to 3.0V cut-off
Continuous charge and discharge for 300 cycle,the
capacity will be measure after the 300" cycle
ambient temperature 45+2°C
Py Gk

7 45 I H 0.5C FrifE s il %2 4.20V, 0.5C

FRAESCR A 3.0V, HE A A EF 300 JH, 75 300
JRE IR ey

270% of initial capacity
270%H)H A i
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4.4 Mechanical characteristics/H < 7%

No Items/ X5 Test Method and Condition/illl iz Jj % & 4% Criteria/fr
Full charged cell by standard charge displace in
-20+2°C for 24hrs then 1.0C discharge to 2.4V Capacity remain 270% initial capacity
B R BCE AR -2042 CHEIR AR A 24 /NS, DURRHAE R TR 27 0% WA 7
. 75 0,
! HiL tegz;g}tﬁ;rteggsﬁzharge Full charged cell by standard charge displace in
55°C+2°C for 5hrs then 1.0C standard discharge to ) ] o )
3.0V Capacity remain 290% initial capacity
o X , TR 28 290 % W) UG 75 i
PR T A S, AR AR
55+2°CHEAI M 5 /NI,  Lhbsitk st 7y s
The battery to be charge in accordance with
standard charge condition at 20~25°C ,then storage
the battery at an ambient temperature 20~25°C for Retention capacity=90%
28 days. , , BIRARS
Measure the capacity after 28 days with 1.0C at >90%
20~25C as retention capacity B
K it AE 20~25°ChrtfE e L5 fifi £74E 20~25°C )34
i IERS W H Y B R R
Capacity retention B 28 K, ik 1.0C B H A AR G AR A
2 P e The battery to be charge in accordance with
standard charge condition at 20~25°C,then storage
. +0°
;hae Zattery at an ambient temperature 55+2°C for 7 Retention capacity290%. Impedance
Meyas.,ure the capacity after 1 days with 1.0C at changes20%. Thickness change<10%
: pactly arer _ 2ay ' AR AEF290% . B £<20% . JF e
20~25°C as retention capacity 1h<10%
P L 7 20~25°C RRME T LG i 47 26 55£2°C FIFRIS R
7RG, MR 20~25°CIRES T 1.0C A%
AR R AR
The battery to be charge in accordance with
standard charge condition at 20~25°C ,then storage
the battery at an ambient temperature 20~25°C for )
28 days Recovery capacity=95%
. =NV =]
Measure the rate capacity at 1.0C after 28 days R
20~25°C as recovery capacity 295%
He /£ 20~25C hR e 78 F 5 1 47 ££20~25°C HYFRB5G
28K, MIK1.0CHIL A RN IR A
The battery to be charge in accordance with
standard charge condition at 20~25°C ,then storage
the battery at an ambient temperature 55+2°C for 7
3 Capacity recovery days.
H Measure the rate capacity at1.0C after 7 days
20~25°C as recovery capacity
4 HL I 7E 20~25°C K Y 75 WL A 47 26 5542°C [ FF 4 Recovery capaC|.ty295%\ Impedance
S L 3 25 . s change20%-. Thickness change<10%
7RG, Tt E20~25°C IR N 1.0CERIE R T 295% . A LA AL<20%. JEREAS
(UK 1£<10%
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45 Safety performance/Z 41 fE

No ltems/Til H Test Method and Condition/iil i 77 % & 41 Criteria/brif
Each fully charged cell,placed in a circulating
air-convection oven. The oven temperature is
raised at a rate of 5 °C/min + 2 °C/min to a
temperature of 130 °C £ 2 °C. The cell remains at . .
1 The'frﬁ‘f," ef(pos\ur\e ‘test this temperature for 30 min before the test is No explosion,No fire
frip it R T K TN
discontinued.
FEH HL AR P PR RE B U, BCE AR S U
FHL, MWHEELIS°C/ort 2 °Clor g Z T+ 22130°C
J&, TE130°CIi & 3044t
The fully charged battery is to be short-circuited by ) ]
No explosion,No fire
connecting the positive and negative terminals
. ) The Temperature of the Battery surface
Short test with resistance load not exceed 5mQ.Tests are to
2 NN not exceeded than 150°C
LR SRR be conducted at temperature 25+2°C. . e
. o g2 . X ToHE KT HEAE
253 2522°C L 78 196 HL 1A PRI 1 1E SO AN R L i TR B A R 150°C
. o T THTY, el
SmQI A BGERGIE AR, EHGEAAE RSN R o
After 1C charge, With 1C 90 minutes of constant
3 Over discharge test current discharge and observed for 1 hour. No explosion, No fire, No leakage
LA S 1C FRiB)E, LU 1C ot & s 90 44, TRRIE, Tk, IR
MEE 1 /NI
After 1C charge, continue to charge with a constant
3 Over charge test voltage 6.3V per a cell, holding 1h. No explosion, No fire, No leakage
' 17 AL HS 1C 7AW LG, DL 6.3V M E R4k v, ToHENE, oK, TElR
TRFE 1 /N
After standard charge, 5~8mm diameter nail
transpierce cell with speed 20~30mm/s and ) )
Nail pierce No explosion, No fire
4 observe 1h . .
£l o . - EARIE, LK
HUS 7Rl HUS, ] 5~8mm EARMKET Tl 5 eils, W
21 /i
After 1C charge, then drop the battery three times
from a height of 1.5 m onto a concrete floor. The
5 Free fall test batteries are dropped so as to obtain impacts in No explosion, No fire
B HH R random orientations and observe 1h. ALK, AEIE
HESICTR S, AR5 1.5mim B k& it 31— A
KU I, BEALER = M/
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Crush test
5 ik

After 1C charge, Half a cylinder with a

radius of 75 mm to (5 + 1mm)/s velocity perpendicular to
the cell pressure, when the battery voltage reaches 0 v
or deformation of 30% or stop pressing after extrusion of
200 kn.

RIbICTM S, FAR75mm Rl A, Bl (5+1)
mim/s A8 T B, 2 i A B OV ER AR B
L F30%EH 1A FI200KN G 1 15 K. .

No explosion,
No fire

T KICHEHE

Seawater immersion

7 KR

After 1C charge , All immersed in 3.5% brine
concentration, to maintain a minimum of 2 hours or until
thermal runaway when to stop, observe 1h.

Rt 1C ARG, RTUHRAEWREE 3. 5% EK T, fReF
2 /MR BLE s B R A R AR I A 1k, RS 1 /NS

No explosion, No fire

AR, AEKE

8 Temperature cycle

ML

After 1C charge, Putthe batteryin25 C /-40 C,

25 C /85 C condition transformation
temperature,after repeat 5 times observe 1h

HLtl 1C FEi LG, R LR 25°C/-40°C . 25°C/85°C
MBS PR S, FAL 5 RIS 1 /N

No explosion, No fire

AR, AEKE

9 Low pressure test
AENA

After 1C charge, Into the low pressure experiment box,
adjust air pressure in the test chamber is 11.6
KP,Temperature to room temperature,take out after 6 h ,
observe 1h.

Rl 1C S LG, IAIRAUEAR T, AR AU
11 6KP, LA AN, JHUE 6h FIE, R 1 /N

No explosion, No fire, No leakage

ToHENE, Jole K, BN
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5 Cell initial Dimensions/E ¥4 R~

I (- T
| ' | '
w7 W T
NO Items Units:mm Remark
1 Thickness/)5 & 8.7+0.3 /
2 Width/ 5 5 184.0£1.0 /
3 Height/ & 165.0+1.0 /
4 L1 61.0£1.5 /
5 L2 17.0~18.0 /
6 L3 3810.3 /
e W Rt A B B I TRIASEE I 1 AN H IR
Drawer/fil Checked/H # Approved/fit i
B
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6 Handling of Cells /B8 /E: =
6.1 Consideration of strength of film package /124 # i3 7 97 0
1) Soft Aluminum foil 8§ .2
Easily damaged by sharp edge parts such as pins and needles, Ni-tabs, so don’t strike by those sharp parts.
BRI AL LU A Dy BRI RIE ey ARl T AN S B0 A0 g 2 Kl vl v
2)Sealed edge may be damaged by heat above 100°C, bend or fold sealed edge.
BUHNFAE] 100°C LA LI 25 Hr 3 U #8923 U 32 454
6.2 Prohibition short circuit/4% 11 #jth 1

Never make short circuit cell. It generates very high current which causes heating of the cells and may cause electrolyte leakage,
gassing or explosion that are very dangerous.
The LIP tabs may be easily short-circuited by putting them on conductive surface.
Such outer short circuit may lead to heat generation and damage of the cell.
An appropriate circuitry with PCM shall be employed to protect accidental short circuit of the battery pack.
WG F T R B o AR s AR AR i 1Y) LR DA LV R R L R RO, 7 AR R AR E R AR SRR (Y . B IR T R
MR 5 i, NI o P EUR S T At o 28 F A3 4 i D v 2 AT DAYE 58 AR B I D i it
6.3.Mechanical shock/HLigid
LIP cells have less mechanical endurance than metal-can-cased LIB.
Falling, hitting, bending, etc. may cause degradation of LIP characteristics.
RAP IR 4 B A 58 B IR U A MESE /N
PRV Bl A AR T RES PRI S H i A TR RE
6.4 Handling of tabs/ -4 /E i i 4430
The battery tabs are not so stubborn especially for aluminum tab.
Don’t bend tab.
Do not bend tabs unnecessarily.
&N IR L e (R A 1 I S [P s ee VE s & SV Y R Ik /i AT
7  Notice for Designing Battery Pack/F 139t fuis itz g ]
7.1 Pack toughness/Jt 5 7%
Battery pack should have sufficient strength and the LIP cell inside should be protected from mechanical shocks.
FIP I il o | Lo Aldp e l’El%?éﬁfF”JF“TPP [ JT”W%?‘ [
7.2 Cell fixing/f THP I
The LIP cell should be fixed to the battery pack by its large surface area.
No cell movement in the battery pack should be allowed.
FOpiR SRR il g il 9t e b o 1’%6F*Pﬂ\ﬁ¢"§m‘?fﬁ °
8.3 Inside design/Jt ?umﬁﬂiﬁf
No sharp edge components should be insides the pack containing the LIP cell.
Tl I ]
8.4 Tab connection /f4 F
Ultrasonic welding or spot welding is recommended for LIP tab connection method.
Battery pack should be designed that shear force are not applied to the LIP tabs.
If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:
1) The solder iron should be temperature controlled and ESD safe;
2) Soldering temperature should not exceed 350°C;
3) Soldering time should not be longer than 3s;
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4) Soldering times should not exceed 5 times, Keep battery tab cold down before next time soldering;
5) Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx. 100°C
HAH %?H’iﬁ‘/ﬁ”'”'%*ﬂ? A R I s I I
D%@“**mﬁﬁﬁﬁv*ﬁ@ﬁﬁ@@#jﬁ@ﬁﬁﬁﬁﬁﬁé%:
1) SRS S ﬁ"i%
2) M E IR T -8 350C
3) A L 3 FHA
4) EEIGT R %315 N fﬂ””#ﬁf? o T - R
5) FESLEERETE > T 100CHE 2 ) F,F%*T o
7.5 For mishaps/Z it gt
Battery pack should be designed not to generate heat even when leakage occurs due to mishaps.
1) Isolate PCM (Protection Circuit Module) from leaked electrolyte as perfectly as possible.
2) Avoid narrow spacing between bare circuit patterns with different voltage.
(Including around connector)
LIP battery should not have liquid from electrolyte, but in case If leaked electrolyte touch bare circuit patterns, higher potential
terminal material may dissolve and precipitate at the lower potential terminal, and may cause short circuit. The design of the
PCM must have this covered.
AW I B R p PR T S e e
1) SRR TS By PRI = -
2) i 1l F'UF“T':‘\’I‘?“(E” AEG L] e PR T Elﬁdﬁi s
3) f‘%ﬁf{f’iﬁfﬂ MR VTR 4 o (R (RO S PR R W FJ' d%” FHRIT'f “”YFLEF'H{ S
ENSFIPEE ~  [Re Sy I o BRSO S E TR R
8 Notice for Assembling Battery Pack 132 ﬁ@]i*ﬁl
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
P PP P T - Rk B
9 Others/} ¥
9.1 Cell connection/[ ¥ 4%
1) Direct soldering of wire leads or devices to the cell is strictly prohibited.

2) Pole piece should first before welding wire welding to the battery.
Direct soldering may cause damage of components, such as separator and insulator, by heat generation.
1) ARSI T
2) M RS S VAT OSSN o D PR T USRS I (s o
9.2 Prevention of short circuit within a battery pack/F V]| ?Z FHRIRE i
Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.The battery pack shall
be structured with no short circuit within the battery pack, which may cause generation of smoke or firing.
T FOPAIES D RN | R AUza s A T A e pIRRY B iy ?Q‘J“J”P@'*B@’FEU R
9.3 Prohibition of dis-assembly/2~ 1H~
1) Never disassemble the cells
The disassembling may generate internal short circuit in the cell, which may cause gassing, firing, explosion, or other
problems.
2) Electrolyte is harmful
LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte come into contact with the skin, or
eyes, physicians shall flush the electrolyte immediately with fresh water and medical advice is to be sought.
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1) TRHEFT.
PREIFTIOA 1 2 VIR » 28 e B S b R L
2) IR E 7
o PR e ~ 2 B o S A R
9.4 Prohibition of dumping of cells into fire/ T el IF BT ffl1
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is prohibited.
7 PSR T F JUIES mﬁpf%if‘p ¥4 ALy IS Dlﬂjy
9.5 Prohibition of cells immersion into liquid such as water/2% [H5A% F13
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
PP RISk D RT3 > RIRPRTOR] ~ 3 ey H TR
9.6 Battery cells replacement/FI [ 13
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
e Tt E R S e e T LR ST E
9.7 Prohibition of use of damaged cells/= - ™ [#fi ERfUFTH
The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such as damages in a
plastic envelop of the cell, deformation of the cell package, smelling of an electrolyte, an electrolyte leakage and others, the cells
shall never be used any more.
The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing or explosion.
I T RDE T AR DA = DN e 5 ﬁ'J TN e SR~ P SRR FTERRAVER IR ~ O TRNREE T RIF
R -
FOPOPNE | iR g Y B L RN - ity FF'W 1317“*'] JYpER %‘»
10 Period of Warrantyl'%’ryﬁ)i
The period of warranty is five years from the date of shipment. Great Power guarantees to give a replacement in case of cells with
defects proven due to manufacturing process instead of the customer abuse and misuse.
FOBPOBUTN L T T8 5 15 5 A U PRl AR P Oy TR P i D SR o £ 2
Filfjrae T -
11 Storage of the Batteries/[1¥fuix it
The batteries should be stored at room temperature, charged to about 10% to 30% of capacity.
We recommend that batteries be charged about once per half a year to prevent over discharge
FOVPAD =l 23R S bt Mk 2 10%= 30%VFTE! « PP Bl fi - Y& & f - FT GiIF BMS FEE R 3 A1) I
SLHYET -
12 Other The Chemical Reaction/! W [*%*5 Al
Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if stored for a long period of time
without being used. In addition, if the various usage conditions such as charge, discharge, ambient temperature, etc. are not
maintained within the specified ranges the life expectancy of the battery may be shortened or the device in which the battery is used
may be damaged by electrolyte leakage. If the batteries cannot maintain a charge for long periods of time, even when they are
charged correctly, this may indicate it is time to change the battery.
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13  NoteR=7%
Any other items which are not covered in this specification shall be agreed by both parties.
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