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Scope/i&E i

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.
AU 5 U FH TR A A 5 A SRR 7 il DA R FRTBAT PR 2 ] S A4k 1 F il

Model/%!5: GSP93133202

Cell Specification/ 57 Fh A%

No ltems/3 H Specifications/#ti% Remark
' U
1 Material system Lithium iron phosphate /
MEMAE # PR R
5 Nom%;;;lﬂ\%ai?amty 25Ah
0.33C Standard discharge
Minimum Capacity 0.33C ARttt
3 N ) 25Ah
RNE &
4 Nominal Voltage 3.9V Mean Operation Voltage
FRFRELE : Bl AR
Delivery voltage B Within 10 days from Factory
S AEHHE 3.200~3.300V TEHT10 KA
6 Charge Voltage 365V By standard charge method
FE AL ' b e BT 3
0.33C constant current,3.65V constant 0.33C 183 3.65V 185 JE 76 % H1.57i<0.05C
4 Standa[d‘ gharglpg method voltlage.charge to 3.65y,cont|nue T 6.0n(fE2:%)
P78 B 3K charging till current deadline t0o<0.05C (25+3C)
(25+37C)
8 Standardgc‘ii‘sgharging method 0.33C constant current discharge to 0.33C fER B E 2.5V
N GV 2.5V,
Cell Internal Impedance Internal resistance measured at AC
9 %EEAT‘SV\]EE <£1.5mQ 1KHz after 50% charge
A T A RA D & A B
10 Weight 0.490 +0.020Kg /
Hi
Voltage gap: <10mV
HEZ: <10mV
» method of making sets Internal res:isF?nce gap: <0.3mQ Charge quantity: 10%
Tic 2H b v HIALZE: <0.3mQ 10% 45 BB ZS
Capacity gap: <250mAh
R <250mAh
12 standard voltggg decline <0.04mV/h after 6 days gg‘ing at natural temperature
s Fbr v Wiz 6 RfE
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3 Cell Specification/; i #l 1% (continuous/4L %)

No ltems/5i H Specifications/#i% Remark
' U
Single Cell Charge Current .
. N o Max Continuous Charge Current
W (25°C)
M i Disch
Single Cell Discharge Current o Con;%qnjiggziﬁgsﬁ %rg?? current 2.0C
14 T AR —
(25¢ ;t i?éﬁ)“ LA Max Peak (50%SOC, 30s) fiklik 3.0C
" P (50%SOC, 30s) '
Max Continuous Charge Current
Module Charge Current B 75 0.5C
15 (25°C)  HEIALFEHLHIR ( -
. - Max Peak (50%SOC, 10s) i klfik
25C) . 1.0C
1 (50%S0OC, 10s)
) Max Continuous Discharge Current
Module Discharge Current B R L 1.0C
16 (25°C)  HRAM A S ( - -
B " Max Peak (50%SOC, 10s) ki Ak
257C) . 2.0C
T (50%SOC, 10s)
0~10°C <0.1C High/low temperature environment reduce
Charge/# i 11~20°C <0.2C battery charge efficiency and influence
. 60+25%R.H. battery life. Long time working under
17 ?;z:;io:uﬁgiser:;ireea;g 21~45C <0.5C | 60 C environment will lead to battery
pidjesd MEVF; %: abnormal. Ei/MICH 78 AR S T IE, LM
. - Discharge/EﬁEE -20~60°C %?&1@%%%7 ‘L&/ﬁﬁ?’f%? 60 }g%%qj{f
60+ 25%R.H. P4 B S B it R
Do not storage exceed half year. Must
charge once when storage for half year.
Must charge the battery which with protect
. N Circuit when storage for three months.
-20~25 C§6 ™A (under normal storage conditions for long
-20~25°C<Six months periods required storage capacity can lead
Storage tempgrature for along 20~45C <] to dgcay and fall of Fhe life cycle,such as
18 ‘tlme ‘ 2045 <one month Environmental requirements exceeded the
A (A A7 5L = storage  capacity will be further
60+25%R.H. exacerbated decline and decay cycle life)
A AR IR B AR AR L — IR AR
M i 3 AN T8 B IR (FEIE W 2R A
AW TR S FEHAE R A
PB4 A () T B, Qi H A B B SR )
S — A T R B P RN AR A 5 i R
%.)

DOC No: GP-ER-A-0001

Page 5 Of 13 Pages




Version: Al0

' mﬁ PRODUCT DATE: 2019-1-15

rower | SPECIFICATIO  foocrwe

ER-GSP09133202-A-0001

For Any Detail and question, Please Tel Engineer: 86(0)756-3922332 FAX: 86(0)756-3922218

4 Battery/Cell performance test Criteria/ Fi.jth % 5 b i
4.1  Appearance inspection by visual/~} H il
There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial
value of battery.
HHL IR A R B BB 156 TRIREE 20 i L A (B SRR AEE
42 Environmental test condition/4} 734 55 2 11
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
A MR 3 AR ISR 26 AR REAT, BRARRF R TR E S
Temperature: 25+3C
Relative Humidity:60%+25% R.H.
4.3 Cell Electrical characteristics/H, <51

No Items/Ti H Test Method and Condition/Jll il /57 & % 1 Criteria/b

After standard charge,the capacity shall be

Rated Capacity at measured on 0.33C discharge till the voltage
1 0.33C(Min.) discharge to 2.5V, 225Ah
0.33C f/MHlE A i PEFE L, RO 2.5V #k, MR 0.33C A
5

Charging and discharging battery as blew
conditions
0.33C standard charge to 3.65V end-off
0.33C standard discharge to 2.5V cut-off
Continuous charge and discharge for 3500

Cycle Life RT S 280% of initial capacity for 3500 cycles
2 = vH 4 N th : - S, =}
BB EIR A fr cycles,the cgpamty will be measureuaﬂer the 3500 3500 JE 1 FF=80% 1) 14 7
cycle, ambient temperature 20~25°C
FETL AL LA T 2 A

0.33C fRiER % 3.65V, 0.33C IRz
2.5V, ELFHIEIS 3500 JE, A 3500 A4

Ja N EA R
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4.4

Mechanical characterthicsl HE AR

No

Items/3i H

H/L temperature discharge
e TR P

Test Method and Condition/illl iz 77 7% Az 2

Full charged cell by standard charge displace in
-2042°C for 24hrs then 1.0C discharge to 2.0V ¥ Hi
B AE-2022°CEIR AT 24 /N, DLFRHEICE 77

Criteria/frifE

Capacity remain =270% initial capacity
A B 2T0% V4 75 &

WG
Full charged cell by standard charge displace in 55
‘C+2°C for 5hrs then 1.0C standard discharge to

2.5V
NG D W SR S SR Gk

5552 CATE A 5 i LUAE ol st

Capacity remain 290% initial capacity
T E290% MR A &

Capacity retention
BRI

K ra b e 20~25°ChnifE 7 LR il A7 1E 20~25°C (134

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.

Measure the capacity after 28 days with 1.0C at
20~25°C as retention capacity

Retention capacity=90%
HEREF
290%

y

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
days.

Measure the capacity after 1 days with 1.0C at
20~25°C as retention capacity

F HIIAE 20~25C ARt 78 B #4775 5522°C PRI
7 KRG, MEAHIBIE 20~25CHEE T 1.0C 2

Retention capacity290%. Impedance
changes<20%. Thickness change<10%
AERFF290%. WIHAZM<20%. JFEAZ

1£<10%

Capacity recovery
BRI

A
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.

Measure the rate capacity at 1.0C after 28 days
20~25°C as recovery capacity i1 /£20~25Cz
78 HL G 1 A7 E20~25 C 1 B8

128K, MK1.0CHB A EIENKE A&

Recovery capacity=95%
HRE
295%

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
days,shelve 5hrs at 20~25C

Measure the rate capacity at1.0C after 7 days
20~25°C as recovery capacity ¥ H il £ 20~25CH5
HEAS RS EAFTESS£2 C IS 7RG, iR E
5h, WHAHILIE20~25CHES T 1.0CH=/EARE

=N
1

Recovery capacity=295%. Impedance
change20%. Thickness change<10%
BRI 295%. WIHE<20%. FEL
1h<10%
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4.5 Safety performance/ % 4=t

No

Items/Ti H

Test Method and Condition/ills 77 7% &z 2 At

Criteria/tnifE

Thermal exposure test
i ik e P

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
this temperature for 30 min before the test is
discontinued.

FEi LA IR AR E B IR S TRE NI U
FEL, MHIELAS°CIort 2 °Cloyr R T+ %130°C
J&, TE130°CJHE 3057 #h

No explosion,No fire

Toild K, TehRAE

Short test
R IR

The fully charged battery is to be short-circuited by
connecting the positive and negative terminals
with resistance load not exceed 5mQ.Tests are to

be conducted at temperature 25+2°C.
2 iR 25+2°C 8 78 i L 1 b 1Y) IE SO B AN i
SMOI FEGEIERDR, TSRS HLI A1

No explosion,No fire
The Temperature of the Battery surface
not exceeded than 150°C o2k, Toi
E
R R T il 2 AN I 150°C

Over discharge test
I e L A

After 1C charge, With 1C 90 minutes of constant

current discharge and observed for 1 hour.

HLES 1C Zal LS, LU 1C 8 E HLIfR e 90 434,
WL 1 /N

No explosion, No fire, No leakage
TREE, Tl K, TRl

Over charge test
i 78 HL A

After 1C charge, continue to charge with a constant

voltage 5.5V per a cell, holding 1h.
BN 1C 7S, DL 5.5V [W1EE B R4k 4k v,

TREF 1 /NI

No explosion, No fire, No leakage

ToHRNE, oK, e

Nail pierce
Gl

After standard charge, 5~8mm diameter nail
transpierce cell with speed 20~30mm/s and
observe 1h

ST G, H 5~8mm BEARET 7l 2 s, W
£ 1 /NS

No explosion, No fire

ToHENE, Jol K

Free fall test

H HTERVE DI

After 1C charge, then drop the battery three times
from a height of 1.2 m onto a concrete floor. The
batteries are dropped so as to obtain impacts in
random orientations and observe 1h.

A ICRE S, 2R M1 .2mes B kg it 1) — A
AKYE T, FEALER T = WL /N

No explosion, No fire

AR, AN
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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, observe 10min

HB1CHRM G, HER75mmE LR, BL (51
mm/s TR A BT R S, 2 A AR A B OV AR I

Seawater immersion

KR

=N =} 10 H
%%%Wf T S o ot

FAX: 86(0)756-3922

218

No explosion,
No fire TGit2
KITCHENE

After 1C charge , All in 3.5%

concentration, to maintain a minimum of 2 hours or until

immersed brine

thermal runaway when to stop, observe 1h.
Hiitlh 1C il HL G, EEUTREIRIE 3. 5% EhKH, fREr
2 /NI UL _EBRE B R A AR IR, R 1/

No explosion, No fire

AR, AN

8 Temperature cycle

NE TN

After 1C charge, Put the batteryin 25 C /-40 C,
25 'C /85 C condition transformation

temperature,after repeat 5 times observe 1h
B 1C ARG, 4 HIN 25°C/-40°C. 25°C/85°C
WM TR EHE, HE 5 RKEME 1 /I

No explosion, No fire

K, AN

9 Low pressure test
A

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.

Ht 1C AW e, OMIRAUEAE T, TG s b Uk
9 11.6KP, RN, TAE 6h JEHUH, WE 1 /N

No explosion, No fire, No leakage

ToRRkE, Jokek, LR
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5 Cellinitial Dimensions/H, )45 R~

1 T ‘ L
| J | J
W T W
 — | — — el ] — — — ey ——
NO Items Units:mm Remark
1 Thickness/)5 & 9.0+0.3 /
2 Width/ 7 & 133.0+£1.0 /
3 Height/ 1 J& 202.0£1.0 /
4 L1 61+1.5 /
5 L2 5.5~7.0 IEAR AR
6 L3 38+0.3 /
VE: WA ot A ) B R R 1 A BB R
Drawer/#| & Checked/# 1% Approved/#lt it
[iks2
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6 Handling of Cells /i jth #1EF & 2 1
6.1 Consideration of strength of film package /1% [ 4 5 3 1
1) Soft Aluminum foil/£5 9 K 0.2
Easily damaged by sharp edge parts such as pins and needles, Ni-tabs, so don't strike by those sharp parts.
PRI CELLE LU BUR S BUR L, gt ey BRAT BT DUASSE AT e BRI i S 220 ) it
2)Sealed edge may be damaged by heat above 100°C, bend or fold sealed edge. 45 m#4
F100°C LA VAR &9 i #2546 10 2 4 .
6.2 Prohibition short circuit/2% it At £ 2%

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. 45 BB E R . FHilk<s
7 A AR e O FL I T 8 R A A DL A B AR B U RS E R AR S . MR A R AR HRE SR, AN

TS SEOAE . e — N B ORI LS T DATE S AR IR R P LB
6.3.Mechanical shock/#LiH % i
LIP cells have less mechanical endurance than metal-can-cased LIB.
Falling, hitting, bending, etc. may cause degradation of LIP characteristics.
RV GRS S IR U AVESE . BRIE . flkfiE, 25 i 45450
] RE PRI &1 r R B
6.4 Handling of tabs/#% H-#4F 4 & 95 10
The battery tabs are not so stubborn especially for aluminum tab.
Don’t bend tab.
Do not bend tabs unnecessarily.
WRERHUE IR IR o IR A, R R A BENAE SR )T,
7 Notice for Designing Battery Pack/E2 19N =12 /TR EM
7.1 Pack toughness/9N =R E
Battery pack should have sufficient strength and the LIP cell inside should be protected from mechanical shocks.
BN ENIZB R BN EEERS YRR miES -
7.2 Cell fixing/EE AV E E
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.
MR AEIRN—ENZEEEIT L - LRFEMAREBA -
8.3 Inside design/SM=AERIR T
No sharp edge components should be insides the pack containing the LIP cell.
IR LSRR SR AN B &R,
8.4 Tab connection /1R /1 E#
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
BWERBERIRERERZE ; MRRIUTNERR ARG - IREAATEERFR - THAER
SN THRREMMEIFEEE
) ET%?“&%E’\JEEFEUZ\ZBWE?“EEB)E%EE ;
2) lﬁxﬁﬁﬂﬁiﬁﬁmrx 350C ;
3) RHIE LR 3 B ;
4) BHRYAEBE 5 R - FMALARTEET F—RIEH ;
5) MEEENMARELE - 5T 100CESMEEL -
7.5 For mishaps/$t XY BN E 4
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.
REZINIINEIR TN Z REIMEER M HIR RNt A& -
1) REERFBESZRNEBEREST -
2) EARRKBEIER Mg LI/

BEiELEE -
3) BEYBM AN IZAXRBBHRNRE  BE—EBRERRRSTMNRERE  SEBRHEEFMROUBERARARIUE
FEERBHET  UBEIEREE - RIPRNRHTVASEBERIFE
8 Notice for Assembling Battery Pack 5235 fig jF == I
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
ERMRE SR PAREDL - SRIEMRFEES -
9 Others/HE
9.1 Cell connection/EE it E 1
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) FREEERESILSREESEMLE -
2) MAERESIAZANIZERRRSRMN - ERSBMREE  FENRESEBNNRE AR REZEZH -
9.2 Prevention of short circuit within a battery pack/5E A SRRV RS TS
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.
EEBMASIE& Z BN ZAEBNEZERTEZERE - BHNERENNEESBEFEXWRREIER -
9.3 Prohibition of dis-assembly/Z% LE#7 ]
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.

DOC No: GP-ER-A-0001 Page 12 Of 13 Pages




' ﬂ%ﬁ PRODUCT Version: A/0

GREAT DATE: 2019-1-15

rower | SPECIFICATIO  foocro

ER-GSP09133202-A-0001

For Any Detail and question, Please Tel Engin_ee_r: 86(0)756-3922332 FAX: 86(0)756-3922218
1) REHFEIEM,
FHBM SR ERMNEERE - 588X - B/IE - BESAREZTETIO,
2) BEREAEN B—8MRLRIRE - HARE - NyBIRBKPEMURKBESE

9.4 Prohibition of dumping of cells into fire/ 2 fE e £ T K
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is prohibited.
FERHSBM - ENSBEBMFEE - XPMREK - BWAELE -
9.5 Prohibition of cells immersion into liquid such as water/Z% LE/R BB !
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
BARESBMRBERELD - BEK 8K RIFEBER - Rt - MBFEE BRI -
9.6 Battery cells replacement/SE iR EE
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
BN AN EERREHNE TR - AP AZBTER -
9.7 Prohibition of use of damaged cells/?% Lt £ F A B EE
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. B8t T §E7E 1 5 i&
PHIEMRIR - MRAIEMERE - AINBEHRA BHERTH - ERHRNKE KINFRES  AZ2H SHAXLES -
MR AR BRRAIRESE LIRR - B E N IZ3n & ICORE B RIRLE -
10 Period of Warranty/{® 55
The period of warranty is three 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. SN REAAME R ZHEREA=F - 1l
REBMWRESEFHEIERPEANMAZHT AP ERREREREN - RATHIURIRE
D
11 Storage of the Batteries/=3 A 7F
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.
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12 Other The Chemical Reaction/E B 15 & M
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.
BT MENREFRNMMWRIE - BB B IE IR ERESRE - BIESERRK—BRNBEMmAER - IREARGUWFTE - W
BREAENMERESBERATEENEREERN 2EFREMNERED  HETERASRIZERN - NREMKEAAERS -
BIEFEB AL - XEREEmREM 7 -
13 Note/;T#

Any other items which are not covered in this specification shall be agreed by both parties.
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