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1. SEFYERE Scope

RS P IR AOR IR i 2 BEAR SR AR W AR R Ie AA e bt . . 4
MRS PUEIEE M. WA AE, 16 MR 0BT REUR i 7 FR A W1 fili& 9 LTO51130205/110Ah 4K
ERIRAH FEI .

This specification describes the lithium titanate battery’s basic parameters, electrochemical characteristics,
reliability and its test method, decision criteria, instructions, safety procedures, quality evaluation, packaging, storage,
and transportation, etc. The specification is applied to the LTO51130205/110Ah lithium ion battery manufactured by
GREE Altairnano New Energy Inc.

2. ¥EiR Description

P LTO51130205/110Ah KRR B ) Hiith .
Product model: LTO51130205/110Ah Lithium Titanate Power Battery.

2.1 A4 MN Naming Rules

LTO~ 51 130 205 / 110Ah

® 0w ®

AR TR B AR BRI R

Indicates the anode material of battery, the letter " LTO " defines Lithium Titanate.
REHWEE (mm).

Indicates the thickness of battery (mm).

RAERHEIMTEE (mm).,

Indicates the width of battery (mm).

AR H 3 (), LS B R

Indicates the overall height of battery (mm) in three digits.

(AR

@ ® ® ©®© o

il RiREH Wz TS brdEfl: EICHE ik 2
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Indicates the capacity of battery.
2.2 Hi#) AL Battery Component

AR PR ERIR B fa il HER . b CBRIREED © BRI, AR a5 & A e S5 2
This battery is of cylindrical lithium titanate battery which is composed of negative and positive electrode,
separator, electrolyte and metal case etc.

2.3 5| F#r#E Adopted Standard

GB/T 31484-2015 HLENVH 2 1 & FaRAEA A7 iy R Sk 56 77 1

GB/T 31484-2015 Cycle life requirements and test methods for traction battery of electric vehicle

GB/T 31486-2015 HLZENITZE B0 & ALt P BE 2R Sk 3075 7%

GB/T 31486-2015 Electrical performance requirements and test methods for traction battery of electric vehicle
GB 38031-2020 HiBITEMBI&E i 2 e 2K

GB 38031-2020 Electric vehicles traction battery safety requirments

Q/YL 2.01.001-2020 4 KER R4 F it

Q/YL 2.01.001-2020.Nane-lithium titanate rechargeable battery

3. E i REIR S Test Conditions of Battery Properties

3.1 PRUEMR %14 Standard Test Conditions

3.1.1 FrfEMERFASE Standard Test Environment
BRARA FAURF IR U, ASHURS 5 o B A DIl £ DA IR 25 A AT
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
REE: 25+5°C;
Temperature: 25+ 5 °C;
FARHRE: 15%~90%:
Humidity: 15%~90%;
KAUET): 86kPa~106kPa;
Atmospheric pressure: 86kPa~106kPa.
Wk <4000m.
Height above sea level: <4000m.
ARG TR B 2 dE 25°C+5°C.
The room temperature mentioned in this product specification is 25°C+5°C.
3.1.2 trifER 7730 Standard Charge Method
TERRAEIR 26T BL LLCHI0A) LR R B B R AR R, (7 1R 7R .
Under standard.test environment, a battery is charged to the standard charge cut-off voltage at a constant

current of 1Z; (110A), thén'stopped charging.

il RiREH Wz TS brdEfl: EICHE ik 2
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3.1.3 At /73 Standard Discharge Method
FERRUEMIEZEAF T, LA 1L (110A) IR i s A L g, 8 0T

Under standard test environment, a battery is discharged to the standard discharge cut-off voltage at a constant
current of 1/; (110A), then stopped discharging.
3.1.4 ¥J4H% & Initial Capacity
W R HE, fEERT, EAeRHE, LU, (110A) AR 2 508 2 HUE BT BOH I A &
(Ah) .
Under standard test environment, a fresh battery is charged in accordance with 3.1.2, and then discharged to
the standard discharge cut-off voltage at a constant current of 1/, (110A), the discharge capacity is defined to be

initial capacity.
3.2 MERRE K %% Measuring Instruments or Apparatus

3.2.1 R~} & 15 % Dimension Measuring Instrument

& RS AIAX AR K BE R AT 0.01mm,

Dimension measurement shall beé implemented by instruments which accuracy should not be less’than 0.01 mm.
3.2.2 H1 /55 Voltmeter

R S AR S REBEE S WA T 10 kQ/V

Standard class specified in the national standard or more sensitive class having inner impedance not less than 10
kQ/V.

3.2.3 H}iiX Ammeter
B RARMEE R RIBEEL, AN AR P B AL B iR A T 28 NN T 0.01Q.

Standard class specified in the national standard or more sensitive class. Total external resistance including

ammeter and wire is less than 0.01Q.
3.2.4 WA Impedance Meter
P BRSO 7 VE N AZ I BBt (AC 1kHz LCR).

Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).

4. FiARH#E Specification

4.1 BRI A SE Battery Specification

75 I H 28 HE
No. Item Parameters Remark

il RiREH Wz TS brdEfl: EICHE ik 2
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. RN LS TR e V5t AEARTR
prestRsRRE | ~ A
_ TS5 T I AL R SR
A Accord with
1 ] ] There should be no such defects as flaw,
Appearance appearance inspection ) _
crack, rust, leakage, which may depreciate
standard ]
the commercial value of battery.
WERE
2 ) 110Ah 25+5°C
Rated Capacity
FRPRHL
3 . 2.3V
Nominal Voltage
P BH 50% i FARAS  FHAZ it I & Y FH
4 <0.5mQ Internal resistance measured at AC 1kHz
Internal Impedance
after 50% charged.
PR 7E AL FE L
5 Standard Charge Cut-off 2.9V
Voltage
PR AR A
6 Standard Discharge Cut-off 1.5V
Voltage
AR H H
7 Maximum Continuous 330A 25+5°C
Charge Current
KRR SO LA
8 Maximum Continuous 330A 25+£5°C
Discharge Current
B KTk 7/ FE AL (10s)
Maximum Pulse
9 ] 500A 25+5°C
Charge/Discharge Current
(10s)
, ) MR T 0CHY, S FE/ BRI
N IifE: -40~55C
AR BV ‘ <11, (110A)
, FIXTHRE: <85% .
10 Operating Temperature . Recommended charge/discharge current <<
Temperature: -40~55C .
Range o 1 7; (110A), when battery. temperature is
Humidity: <85%RH
lower than 0 °C.
. fifi Al 52 Yo 0 Cd5C HE#E Recommend (2545 °C)3
Storage Temperature Range < 90%RH A4 U Tl
il RiRRH e 0 brdEfl: E3CE ik 24

H #:2022/05/05
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<90%RH storage moisture range.
ORMETEAR, WSEARMKE “11.
JERE: 51.0"°mm | HIBAMIREE .
B fE: 130.0"°mm | The detailed dimension can be found in "11.
. JR~F i&: 205.0"°mm | Scheme of the battery structure” of this
Dimension Thickness: 51.0"°mm | specification.
Width: 130.0"°mm | @JUL)E R 0k : J5 77 2000~2500N
Height: 205.0"°mm | Using 2000~2500N pressure When test the
thickness of battery
Hi
13 300050
Weight &
#1 SOC G
14 Recommended SOE using 10%~90%
range
ﬁEAEE%—‘» 2
15 ENmELE, >80Wh/kg WAL 84 Whikg
Weight-energy density
166 Bl 3% By
16 PRHCRER >178Wh/L PRI 186 Wh/L
Volume-energy density
17 LG H B2 SOC 50+3%
18 GERNES e 55°C

4.2 BRI B2 ERES S Battery Electrochemical Performance

5 i H SRS PR
No. Item Test Method Criteria
gatil: mFRH BiAZ 30 FrdEfl: Ttk feuE: =g
H1H:2022/05/05  H#H:2022/05/05 H#:2022/05/05 H#H:2022/05/06




% GREE¥ip

BHRHRER
FEAENNRIAEE T, mibd% 3.1.2 Maexad, #HE 30
orER, T E% 3.1.3 HUE TR, HRE 30 0Bk, FEET R .
O : 16000 YAEFF g, FCHLZ
— D FETRAAEIS, LT ST ARG 16000 K. .
B =>80%* VI A &
PE¥F5 | Under standard test environment, a battery is charged in | .
1 . . . Discharge Capacity =
Cycle Life accordance with 3.1.2, rest 10 minutes, and then o ]
) ) ) ) ) 80% * initial capacity
discharged in accordance with 3.1.2, rest 10 minutes prior
] after 16000 cycles
to next charge-discharge cycle. The battery shall be
continuously charged and discharged for 16000 cycles.
FEFMENIAIAEE T, Mm% 3.1.3 HUEHceE, #WE 10
Sy, TR LA 330A MY AC HE A Bif A R AL R, 3 o
. . e L 330A FEHA T =90%*
R | HAMAR (A SWHEERHE%). s
H
2 Rate Charge Under. standard test environment, a battery is discharged 3 \
_ _ ) Charge capacity =90% *
Performance in" accordance with 3.1.3, rest 10 minutes, and then | y )
initial capacityswith 330A
charged to standard cut-off voltage at a constant current of
330A" Calculate the ratio of charge capacity (%).
FEMENNRIAEE T, Mild% 3.1.2 HEme, #HE 10
B oyl TS L 330A FLIECH EARHE R AR U, T | 330A JEHL A B =90%*
B ‘ H v =] Y =] ‘ =]
. FORAR (Ah) SHIHAR L E%). PR R
ate
3 Disch Under standard test environment, a battery is charged in | Discharge capacity =90%
ischarge
Perf s accordance with 3.1.2, rest 10 minutes, and then | *initial capacity with
erformance
discharged to standard cut-off voltage at a constant current | 330A
of 330A. Calculate the ratio of discharge capacity (%).
RIS ERE | A% 3.1.3 e A G, B A N -20 £2°C/-40 20°C 7 LA B =80%*
4 Low L2°CHEATHHE 24£0.2h, R)5-20 £22°CLL 1], | ¥IlAAE
Temperature | (110A)HJR TS AL 2 ARk 7o A I HLE, -40 £2°CLL 0.51, | Charge capacity = 80%
Charge (SSA) MLV 78 L i J0 AR AL PR, 70 i f | T iitial capacity at -20°C

Zmfhls EH
H #:2022/05/05

e 0
F#1:2022/05/05

brdEfl: EICHE ik 2
F1§1:2022/05/05  H #:2022/05/06
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Performance

(Ah) 5 EERHE%).
A Dbattery is discharged in accordance with 3.1.3, and
stored in an ambient temperature of -20£2 °C /-40 +2 °C
for 24+0.2h, and then charged to standard charge cut-off
voltage at a constant current of 1/; (110A) when in an
ambient temperature of -20+2 °C, charged to standard
charge cut-off voltage at a constant current of 0.57; (55A)
when in an ambient temperature of -40+2 °C Calculate the

ratio of charge capacity (%).

-40 C 78 HL 7 B = 60%*
b

Charge capacity = 60%

* initial capacity at -40 °C

{1055 CERER: =
Low

5 Temperature
Discharge

Performance

H 312 FUE TR A A, R FIBTON-20 £2°C/-40
L2 CAE IR A B 2420.2h, ARG LA 11 (110A) LR
O EJ IR BIE 1.2V, HEBUEEE (Ah) 58]
B I LA (%)

A battery is charged in accordance with 3.1.2, and stored
in an ambient temperature of -20=2 °C /-40 £2 °C for
24+0.2h, and then discharged to 1.5V at a constant current
of 1/, (110A). Calculate the ratio of discharge capacity
(%).

20°CHHCH A B =T70%*
LRSS

Discharge’ - capacity =
70% * initial capacity at
-20°C

-40 C i HL 2R B = 55%*
LIRS "

Discharge capacity =
55% * initial capacity at
-40 °C

il RiREH Wz TS brdEfl: EICHE ik 2
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Hihd% 3.1.2 ME R RE, Kb ESRASE T | e i \
Ao 2 " N R L er 4 IR R Y B =85%* Y]
FOARAT LRSS | B 28 K, MRJEHE 3.1.3 HUE IR, THEREA R (AhD W, e
> =] s . s [FES==N , B =
HEEWER | SYHGEERNHE%). Fi% 3.1.2 SExd, #HE 10 O50% 175 B
N NN N e . () EES ==}
VA B, 4% 3.3 BUERCH, IHEIRRAE (Ah 59146 , .
The residual capacity is
Retention HEMAE (%),
) ] ) ] not less than 85% of the
6 Capability and | A battery is charged in accordance with 3.1.2, stored inan | ]
) initial capacity, and the
Capacity ambient temperature of 25+5 °C for 28 days, then L
recoverable capacity is
recovery discharged in accordance with 3.1.3. Calculate the ratio of
not less than 95% of the
at Room discharge capacity (%). Charged in accordance with 3.1.2, | ]
) ) ) ) initial capacity at room
Temperature rest 10 minutes, discharged in accordance with 3.1.2.
. . . temperature
Calculate the ratio of discharge capacity (%).
% 3.1.2 MUE TR AUS , K FIAE 5542 CHBEER
EAET Ry SRIEHZ 313 T, THAHBAR (A 5| Lo ‘
g s ol e ; : ‘ 55°C R R T E =85%*4]
55°C o RLORFF | WA AR LA (%) FHERE 312 UE T, HHE 10 W, WAL A >
e 2 N N e > e = A, Y 15 =
55 EWERE | A8 $3.1.3 i, THEIHE AR (Ah) SPIGEE AR
5 e o) 95% Yl Ua AR
y 0)o
\ ) ) The residual capacity is
Retention A battery is charged in accordance with 3.1.2, and stored
7 o ) ) not Iess than 90% of the
Capability and | in an ambient temperature of 55 +2 °C for.7 days, then\} |~ :
initial capacity, and the
Capacity discharged to standard discharge cut-off voltage at a o
_ recoverable capacity is
Recovery at 55 | constant current of 1 [;(110A). Calculate the ratio of
) ) i ) not less than 95% of the
°C discharge capacity (%). Charged in accordance with 3.1.2, | = )
initial capacity at 55 °C
rest 10 minutes, a discharged in accordance with 3.1.2.
Calculate the ratio of discharge capacity (%).

&k MIH 6 1 7 P RLEH—.

Remark: Either 6™ or 7" test item could be chosen.

4.3 BfkHER OCV-SOC HZZ & Battery OCV-SOC Curve

4.3.1 7 OCV-SOC HiZEE Charge OCV-SOC Curve

TR A

(D25°C1E 5. 44 H 16 & 10min;
@1.0C [EIRFTHZE 2.9V;

@) & 10min;

@1.0C 1EHHRHHEZE 1.5V;

®1 & 10min;

OERQODOLHEIIK;

@LA1.0CTE i 78 3 min, ME30min, LEH A 2% 1k FLUE N 5%SOCKT B 1) - 4% He s

OHESLED, ERLIEHRE 2.9V,

Test Conditions:

Zmfhls EH
H #:2022/05/05

e 0
F#1:2022/05/05

brEL: ESCHE
H 141:2022/05/05

it i
F141:2022/05/06
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(DRest 10minutes at 25°C;
@21.0C charge to 2.9V;
(®Rest 10minutes;
@1.0C discharge to1.5V;
B)Rest 10minutes;
®Repeat@@@Gfor 3 times;
(@1.0C charge 3minutes, rest 30min, the OCV of 5%SOC: choose the cut-off voltage;
(®Repeat @) t0 2.9V,
K1 BEBEBERAH OCV-SOC

o0 % 25C
0% 2.073
5% 2.115
10% 2.128
15% 2.14
20% 2.151
25% 2.161
30% 2.171
35% 2.181
40% 2.191
45% 2.203
50% 2215
55% 2.231
60% 2.251
65% 2.276
70% 2.307
75% 2.344
80% 2.385
85% 2.43
90% 2477
95% 2.528
100% 2.614

4.3.2 jit# OCV-SOC Hi# ¥ Discharge OCV-SOC Curve

MRS A

D25 C1E 7 4 F 46 & 10min;

@1.0C HFLAE 1.5V;

@ B 10min;

@1.0C MHFEFTHEE 2.9V;

®4iF & 10min;

GENCIDSOCGY T X1/¢

@LAL.OCHE LA 3 min, = 96 B 30min, ORI (128 15 F % 9 5%SOCHT B I HL ;
®@ELBED, HBAILHE 1.5V,

il RiREH Wz TS brdEfl: EICHE ik 2
F41:2022/05/05 [ 1#1:2022/05/05 [ }#1:2022/05/05 [ #§:2022/05/06
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Test Conditions:
(DRest 10minutes at 25°C;;
21.0C discharge to 1.5V;
(®Rest 10minutes;
@1.0C charge t02.9V;
(®Rest10minutes;
®Repeat@@@®for 3 times;
(@1.0C charge 3minutes, rest 30min, the OCV of 5%SOC: choose the cut-off voltage;
(®Repeat @ to 1.5V.
K2 BAEMERBE OCV-SOC

T .
SO0 25C
100% 2.732
95% 2.532
90% 2.478
85% 2.429
80% 2.384
5% 2.342
70% 2.304
65% 2.273
60% 2.247
55% 2.227
50% 2.212
45% 2.198
40% 2.187
35% 2.177
30% 2.167
25% 2.157
20% 2.146
15% 2.135
10% 2.123
5% 2.109
0% 2.085

4.4 BAKE 7R/ B BE Battery Charge-Discharge Curve

4.4.1 HE 1C LA MBE 1C Charge-Discharge Performance at Room Temperature

MRS

D25°C 1E 44 46 B 1 Omin ;
@1.0C {HFLAHE 2.9V
@ & 10min;

il RiREH Wz TS brdEfl: EICHE ik 2
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@1.0C fHHFUHBE 1.5V;

GHE E 10min;

©HEEQBWOLIRIIX;

OEAR Jm — 2 B 78 F 2 B AT F 7 B A 9 FELT T 46 78 FR S S AN AR T 7 B

Test Conditions:

(DRest 10minutes at 25°C;

@1.0C charge t02.9V;

(®)Rest 10minutes;

@1.0C discharge tol.5V;

(B)Rest10minutes;

©®Repeat@@ @B for 3 times;

(DInitial charge capacity : choose the final charge capacity from@to®); Initial discharge capacity : choose the final
discharge capacity from®@to(®).

3.0

2.8 4

2.6

2.4

2.2

ik (W)

2.0 4

1 —RH
1.8 - — U H

1.6

L e B B e e
0 10 20 30 40 50 60 70 80 90 100 110 120

A8 (Ah)
1 %R 1C FERE R Re 4L A
4.4.2 FAREML R KSR MRS Battery Maximum Continuous Charge Performance
K3 BRI ISR TE B IR PR AIER

0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%

SOC
I
T>55C 0 0 0 0 0 0 0 0 0 0 0
50C<T<55C | 0.5C | 0:5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.1C
45C<T<50C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C | 0.33C
40C<T<45C 2C 2C 2C 2C 2C 2C 2C 2C 2C 1.5C 1C
35C<T<40C |72.5C[-2.5€ | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2C 1€
25C<T<35C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1€
I5C<T<25C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1€

(= el e A Rl Nl el N )

il RiREH Wz TS brdEfl: E3CE ik 2
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5C<LT<I5C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
0C<T<S5TC 3C | 3C | 3C | 3C | 3C | 3C | 3C | 3C | 3C 2C 1C 0
-10°C<T<0C 3C | 3C | 3C | 3C | 3C | 3C | 3C | 3C | 3C | 1.5C | 0.5C 0
20C<T<-10C | 2C | 2C | 2C | 2C | 2C | 2C | 2C | 2C | 2C 1C 0.5C 0
30 C<T<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C | 0.5C 0
-40C<T<-30C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C 0
4.4.2 AR R e RE  Battery Pulse Charge Performance
R4 HAERBEKIT 60s 75 H H AR HIE
. S0C 0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%
i
T>55C 0 0 0 0 0 0 0 0 0 0 0 0
50C<T<55C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0
45°C<T<50C 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C 0
40°C<T<45C 3C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 0
35C<T<40C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | .2C 0
25C<T<35C | 4.5C | 45C- 4.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C |- 2€ 0
I15C<T<25C .| 45Cp45C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C+[ 4.5C 2C 0
S5C<TSI5C_>4.5C | 45C | 45C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C> 2€ 0
0C<T<S5T 3C 3C 3C 3C 3C 3C 3C 3C 3C 3C 1C 0
-10C<T=0TC 3C 3C 3C 3C 3C 3C 3C G, 3C 2C 1C 0
20C<T=<-10TC | 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C | 0.5C 0
30 C<T=-20TC | 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0 0
-40C<T=<-30C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C 0 0
R 5 BAEHEMEKM 30s THEBREHIR
. S0C 0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%
N
T>55C 0 0 0 0 0 0 0 0 0 0 0 0
50C<T<55C | 15C | 1.5C | 1.5C | 15C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1IC 0
45C<T<50C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 1.5C 0
40°C<T=<45TC 3C |3C | 3C|3C|3C|3C|3C]|3C]|3C]|3cC 2C 0
35C<T<40C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 3C 0
25C<T<35C | 4.5C | 45C | 4.5C | 45C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 3C 0
ISC<T<25C | 4.5C | 45C | 4.5C | 45C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 3C 0
S5CT<I5C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 4.5C | 45C | 4.5C | 45C | 3C 0
0C<T<5T 4.5C{4.5C | 45C | 4.5C | 45C | 4.5C | 4.5C | 45C | 4.5C | 45C | 3C 0
-10°C<T<0TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
20C<T=<-10C | .2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 1C 0
30C<T=<-20C | _IC 1C 1C 1C 1C 1C 1C 1C 1C 1C 0
-40C<T=-30C [10:5C [ 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C {/0.5C | 0.5€ 0
Gaflle mMFBH WU DA bRl T e Z=igE
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R 6 BRHEMEKM 10s 758 BF R HIR

%S%'?i 0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% | 100%

T>55C 0 0 0 0 0 0 0 0 0 0 0 0

50°C<T<55C 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C 0

45°C<T<50C 3C 3C 3C 3C 3C 3C 3C 3C 3C 3C 3C 0

40C<T<45C | 4.5C | 45C | 4.5C | 45C | 45C | 45 | 45C | 45c |a5c|45c]| 3¢ | o

35C<T<40C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 3C 0

25C<T<35C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 3C 0

15C<T<25C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 45C | 45 |45C 45| 3¢ | o

S5CT<I5TC | 4.5C | 45C | 45C | 4.5C | 45C | 4.5C | 45C | 45C | 4.5C | 45C | 3C 0

0C<T<5C | 45C |45C|45C|45C]|45c|4a5c]|4a5c]|4a5c]45c]4as5c] 3¢ | o

-10C<T=<0TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0

20C<T=<-10TC | 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 1C 0

30C<T<-20C | 1IC 1C 1C 1C 1C 1C 1C 1C 1C 1C 0

-40C<T=<-30C |-0.5C | 05€C_| 0.5C [ 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C 0

4.4.3 PR R KCHRRSE T ERE  Battery Maximum Continuous Discharge Performance
R T BRI OKHRR S LR BR )R
SOC

- 100% 90% 80% | 70% | 60% | 50% | 40% | 30% | 20% 10% 5% 0%
T>55C 0 0 0 0 0 0 0 0 0 0 0 0
50C<T<55C 0.5C 0.5C 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C 0
45C<T<50C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0.33C 0
40C<T=<45C 2C 2C 2C 2C 2C 2C 2C 2C 1.5C 1.5C 1C 0
35C<T<40C 2.5C 2.5C 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C 2C 1C 0
25C<T<35C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
15C<T<25C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
5C<T=<15C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
0C<T<5C 3C 3C 3C 3C 3C 3C 2.5C 2C 2C 2C 1C 0
-10C<T<0TC 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0.5C 0.5C 0
20C<T=<-10TC 2C 2C 2C 2C 2C 2C 2C 2C 1C 0.5C 0.5C 0
B30 C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0.5C 0
40°C<T=<-30C 0.5C 0.5C 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | .0.33C 0

4.4.4 S FL I TR RE

Battery Pulse Discharge Performance

F 8 Hfk kI 60s B F HLIR PR K

|7 s0C ] 100% | 90% | 80% | 70% | 60% | 50% | 40% | 30%| 20% | 10%,{ 5% | 0%
Fmils R iz D3 bRl B k. 2=
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T>55C 0 0 0 0 0 0 0 0 0 0 0

50C<T<55C 1C 1C 1C 1C 1C 1C 1C 1C IC | 0.5C | 0.5C

45°C<T<50C 2C 2C 2C 2C 2C 2C 2C 2C 1C IC 0.5C

40°C<T<45C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C

35C<T<40C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 45C | 45C | 4.5C | 45C | 2C 2C

25C<T<35C | 4.5C | 45C | 4.5C | 4.5C | 4.5C | 45C | 45C | 4.5C | 45C | 2C 2C

I5C<T<25C | 4.5C | 4.5C | 4.5C | 45C | 45C | 4.5C | 4.5C | 45C | 45C | 2C 1.5C

5C<T<I15C 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3C 2C 1C

0C<T<5T 3C 3C 3C 3C 3C 3C 3C 3C | 25C| 2C 1C

-10C<T<0T 3C 3C 3C 3C 3C 3C 3C 2C | 1.5C 1C 1C

-220C<T=<-10TC | 3C 3C 3C 3C 3C 3C 3C 2C | 1.5C 1C 0.5C

-30C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C

O | o |o ||| ||| o|O

-40°C<T=<-30C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C

9 Hfk kR 30s A B BRI

SOC
o, 100%»90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% 5% 0%
(ML /X

7>55C 0 0 0 0 0 0 0 0 0 0 0

50C<T<55Cy [ 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C | 1.5C |>0.5C | 0.5C

45°C<T<S0C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2.5C | 2€ 1C 0.5C

40°C<T<45C 3C 3C 3C 3C 3C | 3C | 3C 3C 2C 1.5C 1C

35C<T<40C | 4.5C | 45C | 45C | 4.5C | 4.5C | 45C | 45C | 4.5C | 4.5C |  2C 2C

25C<T<35C | 4.5C | 45C | 4.5C | 45C | 45C | 45C | 45C | 45C | 45C | 2C 2C

15C<T<25C | 4.5C | 45C | 4.5C | 4.5C | 45C | 45C | 45C | 4.5C | 45C | 2C 1.5C

5C<T<I5C 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3C 2C 1C

0C<T<5T 3C 3C 3C 3C 3C 3C 3C 3C | 25C | 2C 1C

-10C<T<0C 3C 3C 3C 3C 3C 3C 3C 3C | 1.5C 1C 1C

20C<T=<-10C | 3C 3C 3C 3C 3C 3C 3C 2C | 1.5C 1C 0.5C

-30C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C

S| ||| |||

-40°'C<T<-30TC | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C

R 10 Bk e b ik 10s B IR R HIR

SOC

R 100% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% 5% | 0%
(L /X

T>55TC 0 0 0 0 0 0 0 0 0 0 0

50°C<T<55C 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 0.5C

45'C<T<50TC 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0.5C

40°C<T=45C | 4.5C |-45€| 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 2C 1.5C

35C<T<40°C| 45C<4.5C | 45C | 4.5C | 4.5C | 4.5C | 45C | 4.5C | 4.5C| 2€ 2€

(= e ol el N iy ]

25C<T<35C. {54.5C | 45C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 4.5C [4.5C| 2C 2C

Zmile OERH  HTAZe SIGAh hRifEfL: ESCHE fLtE: Ay
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ISC<T<25C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 4.5C | 45C | 45C | 2C 1.5C | 0
5C<T=<15TC 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3.5C | 3C 2C 1C 0
0C<T<S5T 3C 3C 3C 3C 3C 3C 3C 3C | 25C | 2C 1C 0
-10C<T<0TC 3C 3C 3C 3C 3C 3C 3C 3C | 1.5C 1C 1C 0
20C<T=<-10C 3C 3C 3C 3C 3C 3C 3C 2C | 1.5C 1C 0.5C | 0
-30C<T=<-20C 2C 2C 2C 2C 2C 2C 1C 1C 1C 1C 05C | 0
-40°C<T<-30C 1C 1C 1C 1C 1C IC [ 0.5C|05C|05C|033C|[033C| 0
5. BARHEMTTEEMAENNR Battery Reliability Test
FPs i H M7 9% S ok At Ptk
No. Items Test Method and Conditions Criteria
RhA% 3.1.2 MUE ARG, XL 1 L(1T10A) IR | AEKE. Ak
I | B 90min, W% 1h. AN
1 Over A battery is charged in accordance with 3.1.2, then discharged | No explosion,
Discharge | at-a'constant current of 1 /;(110A) for 90 minutes, observed for | No fire; No
Th. leakage
HIMA% 3.1.2 BUE AT S, SHIBEL 1 4(IT0A)ERR
o B, EHEIAH] 435V 578 I [AAE] 1h, W gedhe ARRSE. AKX
2 A battery is charged in accordance with 3.1.2, then charged to | No explosion,
Over Charge ) )
4.35V or charge time is over lh at a constant current of 1 | No fire
1,(110A), observed for 1h.
g 3.1.2 MR FE AR RO, KA IE . SUBRZE AN
} 10min, 9I\ﬁ|3‘é’321?§5@‘|3ﬁ@/!\ﬂ: 5mQ, ML 11'10 . TRk
; %E_E.% | A bat.tery. is charged 1n' accordance. .Wlth 3.1.2, tl?en No explosion,
Short Circuit | short-circuited by connecting the positive and negative
terminals for 10 min with a external line having a maximum Nofire
resistance of SmQ, then observed for 1h.
% 3.1.2 MUE SR A AR, IR A LI 5°C/min [
R R T A 13022°C, FFORFF 30min JE SN, WA
f_— 1h. AENE . AikEk
4 Heating A battery is charged in accordance with 3.1.2, stored in | No explosion,
a  temperature box for 30min at the temperature of 130+2 °C | No fire
with_a heating rate of 5 °C /min, stopped heating , then
observed for 1h.
Fmils R Wz TS brdEfl: EICHE ik 2
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HEZ 3.1.2 MUE A RS, $HIEMR (B4R 75mm. K%
RFHF S R AR AR B (521D mm/s (35
JE 2 E T IR AR 7 M, B B L AR Dy 0V AR TR
EIAF] 30%8k 5 11k F) 200kN 545 IEF K, WE Th. _
o e ARAE . K
7190 A Dbattery is charged in accordance with 3.1.2, crushed by a .
5 . . . .| No explosion,
Crush plate (a half cylinder with the radius of 75mm and length is No fi
o fire
longer than the battery's) in the vertical direction at a rate of
(5+1) mm/s until the voltage drops to OV or the battery's
deformation rate increases to 30% or the pressure increases to
200kN, and then observed for 1h.
R 3.1.2 HUE SRR RS, 1A EAR Smm~8mm 14
BEFLAC(25+5) mm/s OB M TE EL T REBARAR 1 7 [ B 2 HY
WO EE T PRI LT oL, JHENEH T B Y,
Gl > ANEENE S ANikE K
6 Puncture : : ) ) Noexplosion,
Abattery is charged in accordance with 3.1.2, punctured
Test . _~I°Nofire
through (near the geometric center of the surface) by a nail
which diameter of 3mm at a rate of 25+5 mm/s; the nail, stay
within the battery, and then observed for 1h.
2 L% 3.1.2 HLE 78 LSS RS, 5 Ht 58 RN 3.5%NaCl
Wk | " . ’ FHRIE. ARk
W 2h, .
7 Seawater ) ) ) No explosion,
] A Dbattery is charged in accordance with 3.1.2, completely
Immersion No fire
soaked into the 3.5% NaCl solution for 2h.
R A% 3.1.2 FUE SR AT, (IR MRS TR | A, AR K
UL | 11.6kPa FURSRAR, B E 6h J5, W% 1h. A
8 Low A battery is charged in accordance with 3.1.2, stored in a case | No explosion,
Pressure with the low pressure of 11.6kPa at room temperature for 6 | No fire, No
hours, then observed for 1h. leakage
R 3.1.2 FUE RS, BONRERY, mEEIET
KRATHAT, 75 5 /5, M Lh. TIRIE . ADoK
A Dbattery is charged in accordance with 3.1.2, stored in a .
IR EEEIA - : AN
52 temperature box, regulating temperature as the following table, _
9 Temperature . . No explosion,
Cycling observed for 1 hafter cycling 5 times. N A J
PR | g | AR | 20
HTE(C) (min) - (min) (°C/min) leakage
Temperature Incremental T ) Temperature
. otal Time
Time Rate
il RiRRH e 0 brdEfl: E3CE fik: i
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% GREE¥: ¥

EAIAHRAER
25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

6. HMMERHN AR, S RKERZEI Danger Warning and Caution in Handling the Battery
6.1 #EFHEI Recommending Usage

6.1.1 {3 AR AT, 15 1740 e B4 I U W A B b R T b iR
Please read the battery instructions and the label on its surface before use.
6.1.2 fEMTHIRE D, OB RIE., &k, ) LE D Bk, D120 R,

When in use, the battery shall be kept out of heat, high voltage and avoided children’s touching. De.not drop the
battery.

6.1.3 N G T A R e aR A AR Y, A TS R T N S BRI AR A
Use onlyapproved-chargers and procedures, improperly charging a battery may cause to flame or damage.
6.1.4 V)7V b IE RS, U120 | e dith, W21k milsESmIAL, L% R AEGR

Do not touch contacts together. Do not demolish or assemble the battery by yourself. Do not put the battery in
the damp place.

6.1.5 KA, Hk BB EF, kb LA RS, EHAS RO ER, DEAEEE
AR I, G R IAAIR, R R ORATAE B R AL
When the battery was stored for a long period, put it well in its half capacity. Do not wrap it with conduct

material to avoid the damage caused by the direct contact between the metal and battery. Keep the battery in day

places.
6.1.6 K FHHIBIE L2 Z 0, AERAN K EUK .

Safely disposed the disused battery. Do not put it into fire or water.

6.2 faf@¥sE Hazard Warning

6.2.1 2% 1L 47 HEIth Forbid Disassemble Batteries
EATYFAR 218 I G B AT B .
Disassemble the battery will cause-the battery heat, smoke, deformation or burn.

6.2.2 2% |- iF Ml #8 Forbid Short-circuit Batteries
ANELR O T IEAOW H & @R, AEG s 48 B s — A AR s W b i i, KB

il RiREH Wz TS brdEfl: EICHE ik 2
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AHRHBRRL, i mt, et B, IR,

Do not connect the battery’s positive and negative with metal. Do not put the battery with metal together either
storage or movement. If the battery is short circuit, there will be a large current flows through the battery, will cause
the battery heat, smoke, deformation or burn and damage the battery.

6.2.3 JEEE N AAIBE 96 R Forbid Heat and Burn the Battery

TN A i 1 K 23 R T BB IS D AL . T RERE R BRI A RS, 1 Pl 1 st A A
AR I AR -

If heating or burning the battery, it will caused the isolated element in the battery dissolved, protection function

stopped or the electrode burning, over heated, which will make the battery heat, smoke, distort or burning.
6.2.4 3k G AE AR BRI A8 A H It To Avoid Using the Battery near the Heat

ANZAE UG B L e 80 CHRIFASE h AL A rE iy, I Pl o S E b N FRLES, (IR B,
AR T BUIRNGE -

Do not use the battery near;the fire, stove, or the environment temperature over 80 °C, and overheating will
cause the battery internal short-circuit and make it heat, smoke, distort or burning.
6.2.5 2% 11 5% Hith Forbid Bathing the Battery

ANEFER A, T ASRERE F I RN T, 15 U 2 3 R P BT DR L BRI T BB SR BACE A IR AL 5
JBE, LA AT RE AR B AR B AR

Do not dampen the battery, or even immerse it in the water, which will cause internal protection circuit and its
function lost or abnormal chemical reactions, which will lead to heating, smoking, distortion or burning.

6.2.6 fFHIAELH R AR B i H, 2K 4 fER Danger in Using Non-indicated Chargers to Charge the Battery

AN i T AR P RIE I i K B R AR . PR R AR QEARIESOD o EARIER LT
78 L2 I BRI N ORI AR D RE R AR AR AEANIE B BOAG 2 OB, AT AT RER . B AR siibe.

Do not charge the battery with a current or voltage higher than the specified maximum value in this
specification. Prohibit reverse charging of the battery. Charging in abnormal condition, will cause internal protection
circuit and its function lost or abnormal chemical reactions, which will lead to heating, smoking, distortion or
burning.

6.2.7 25 1B IA H Forbid Damage Battery
ZEIE GRS N R BT BT R B A T VR R, R S iE BRI A B AR B,
Do not allow damage the battery with the metals gouged, forged or dropped etc., otherwise, it will cause

overheating, distort, smoke or burning, even in danger.
6.2.8 2& 1L 7F Hath 32 44 I B H454% Forbid directly welding on the Battery
PR i i I B A 2R D RERER, b, B, AT E R
Over-heated will causethe’isolated element dissolved in the battery and losing protective function, even will

cause overheating, distort, smoke or burning.

il RiREH Wz TS brdEfl: EICHE ik 2
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6.2.9 ANELH Bl A2 i FEL It Do not Touch the Leak-out Battery

BRI R IS R RANE T F RO N IR, PR AR e, ANWTERIR, IR R B AL B

The leak-out electrolyte will cause the skin uncomfortable. If it drops into eyes, do not rob the eyes but wash in
time, and go to hospital for treatment immediately.
6.2.10 AEJEHHIL Do not Mixed-using Batteries

TSR BT AT H I ERAS R R AN . AR 272 B> ) L E A5

Avoid of old and new or different types, different specifications and different chemical composition of the
batteries matching use.
6.2.11 H BV ER H I Other Warnings

ANELRG BTN PeARHLECE AL, A IR R it

Do not put the battery into microwave, washing machine or drying machine. Do not use a damaged battery.
6.2.12 H.'& Others

INAZ UL ERE A SBORE RSN, A AR A KA N 54T

YLE shall make no liability for‘problems that occur when the above specifications are not followed:

7. AR A K& 7= i34 Period of Warranty and Product Liability

L AR BT S DO | U TS TFARIE 180 Ko 4 SRAT TIE-4fs 22 I PR T s e £ il 1% Hh T B
1A BT FH P T AR A A i, A m) S SR M i, ER AR 2 w] AN G 9l B e

Warranty period of this product is 180 days from manufacturing code. We guarantee to give a replacement in
case of batteries with defects proven due to the manufacturing process instead of abuse and misuse by the customers,

otherwise, YLE are not promised free replacement.

8. BfF Storage

RIB R A7 AR IR N-20'C~45°C, FHNIRE <<90%HIH M8 Il XUEORAIE e, L5 5 8 Toh 140 Jo 4
f, B KR SR I H AT R AL T 50%~60% BT FARAS o A TAIIEAY, OB A 78 fE — IR PABTT Lk
R TR

The battery shall be stored in the clean and dry ventilation room at the temperature of -20°C~45°C and shall be
kept out of fire or heat and avoid touching corrosion elements. The battery should be stored with 50%~60% charged

condition. We recommend that batteries should be charged about once per half a year to prevent over-discharge.

9. IBHVERF W Shipment Requirement

R NLAE ST FE 50%~60% R3S B ALK B EAT 2%, ARl i vh Ry b 4R 5 . pha siBfIE, Bk H
WARYWE, ROEHRE KES oM WSS sk TH .

The battery should be packed’inr.cartons under the condition of 50%~60% charged for shipmentZThe violent
vibration, impaction or squeezing-should be avoided in the transport process; Avoid to-be exposed to’the sun and rain.

The batteries-shall be shipped by normal transportation such as by road, by train, by.ocean or by-air.
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10. H'e/b2%¥ &M Other Chemical Reactions

LB T B2 A o S SR SR B, BIMSEA JBUR A — BN TR) AN 5 R U P 42 R A 2 o P ] P88 i B I
U RAL A I Fe v . T8O S ) RIS P2 A 1 TR ANAE SR B RO FIVE T Y, iR BB RO A A i, B 2
PR R B A . AR K A BE T L, RIS R TR IR, TR R T .

Because batteries utilize 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 used may be damaged by electrolyte leakage. If the batteries cannot maintain a charge

for long periods of time, even they are charged correctly, this may indicate it is time to change the battery.
11. #3HEH

A0 SR it 75 2R L AN A Ul B B E AT AR, B R R A AT AR TR, BT BT AT R S SR AL
HRAH, BT IHGET BEUR B A IR FRE AN AR AR A ST

A0 SR e TR O T SR AR B B O AT, G R SRR, RS T BT RE TR AR A R
O3 ) B R IE U PR 5T A% TR RE IR B T BR 2 F1HG 2038 FURE ol 75 SR B A T AT o AR X% Ja4h8 RE s
O3 BR 2 W) 32 BRI A2 VA e SRERE 5 ) 4 3 BIORT BE R 03 A B 2 =) SR LIRS £

If the users do not use it'in accordance with the regulations in this manual, which causes any problems with the
batteries, all responsibilities shall be borne by the users, and GREE Altairnano New_Energy Inc. will not bear any
responsibility.

If the users does not use it in accordance with the requirements in this manual, which causes social impact and
affects the reputation of GREE Altairnano New Energy Inc., GREE Altairnano New Energy Inc. will pursue the
responsibility of the sample requesting department/company according to the level of influence on GREE Altairnano

New Energy Inc., the users shall provide compensation to GREE Altairnano New Energy Inc.
12. HHREEH7~ R B Scheme of the Battery Structure
M E—. HE=

13. 4% Remark
A B 5 AL F T 08 FH T B LR A2

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