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1. IEATEE Scope

AFE PR POR IR i 2 FEAR SR, AL AR AT SRR SO IGAT A e r e . W 4
AR PTEVTE Rk, AR AE, 1&H T M 0BT RRIE I 34 PR B Ji& 1 LTO71130205/155Ah 44K
ERRA LI o

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 LTO71130205/155Ah lithium ion battery manufactured by
GREE Altairnano New Energy Inc.

2. kiR Description

FA S . LTO71130205/155Ah 9K ERRREE 5 /g it .
Product model: LTO71130205/155Ah Lithium Titanate Power Battery.

2.1 g4 PN Naming Rules

LTO 71 130 205 / 155Ah

®© 0 e & O

@© AR LR BB .
Indicates the anode material of battery, the letter " LTO " defines Lithium Titanate.
@  AREAMWLEE (mm).
Indicates the thickness of battery (mm).
@ REHMTEE (mm).
Indicates the width of battery (mm).
@ AFHEBEEmm), FH=MHrRR.
Indicates the overall height of battery (mm) in three digits.

® R AEE,

Pttl: 415 Btz Bk el B3R ftif: 2 FE
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Indicates the capacity of battery.
2.2 H#EL Battery Component

AHHOYPUORERIR B fa i, fIER . bl CBRIREED . BRI, RN Aa ] <5 & Ah e S5 2 A o
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| FH¥r#E Adopted Standard

GB/T 31484-2015 FL5NIR4 30 /)& A i 3h A i R K ili6 77 1%

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

GB/T 31486-2015 HLzNI4- 5l /1% it Ak BE 2R Sk 96 5%

GB/T 31486-2015 Electrical performance requirements and test methods for traction battery of electric vehicle
GB 38031-2020 HZENI4M BN /)& Mt 22 42 BEK

GB 38031-2020 Electric vehicles traction battery safety requirments

Q/YL 2.01.001-2020 #KAk B4 it

Q/YL 2.01.001-2020 Nano lithium titanate rechargeable battery

3. EMEEREMIRSE A Test Conditions of Battery Properties
3.1 Fr#EMR S Standard Test Conditions

3.1.1 Fp#EM3AEE Standard Test Environment
BRAEE FAMRR IR UEHT,  ASHURS b B A DI AE DR IR B S5 A 14T
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
HEE: 25 %5 <T;
Temperature: 25 +5 <C;
FAXHESE: 15%~90%;
Humidity: 15%~90%:;
KAJES1: 86kPa~106kPa;
Atmospheric pressure: 86kPa~106kPa.
Mk : <4000m.
Height above sea level: <4000m.
AR TR R = iR 21 25C45°C,
The room temperature mentioned in this product specification is 25 CT+5<C.
3.1.2 Fr#fE7e 7= Standard Charge Method
TEAMEREE AT, DL 1, (155A) R IER A M E F UL L I, (1R 7
Under standard test environment, a battery is charged to the standard charge cut-off voltage at a constant
current of 11, (155A), then stopped charging.

Pttl: 415 Btz Bk el B3R ftif: 2 FE
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3.1.3 Frut e 72 Standard Discharge Method

FEFFEIAEE 5T T, B 113(155A) L it PEL i i i 22 i P A L P s, 45 LTS

Under standard test environment, a battery is discharged to the standard discharge cut-off voltage at a constant
current of 11, (155A), then stopped discharging.
3.1.4 ¥IUH7 & Initial Capacity

B R, EERS, sEARHEE, LAy (155A) HL I A 2 A A R N T 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 11, (155A), the discharge capacity is defined to be
initial capacity.

3.2 JERE K% Measuring Instruments or Apparatus

3.2.1 R~} &% 4 Dimension Measuring Instrument

I RS 1 2R B AN T 0.01mm.

Dimension measurement shall be implemented by instruments which accuracy should not be less than 0.01 mm.
3.2.2 FL K3 Voltmeter

AR B R 5, WBHA/INT 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 it & Ammeter
B AR HEEE REEES, MRS N ARSI EM F LR/ 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 NEEIAIX Impedance Meter

P BRI R A R 2 N 22 i R 7% (AC 1kHz LCR).
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).

4. AR Specification

4.1 BRI SE Battery Specification

75 I H 5 BiE
No. Item Parameters Remark
il 20T Hi%: L3 bRt FECE . ZFiRE

H#1:2022/02/18 [ #:2022/02/18 [ }1:2022/02/18  H #{:2022/02/18
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BHHIRER
. BB AN E RIS« R TS AR
pe s RS | N
. VOGS T S U B B
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.
WUE &
2 EEE 155Ah 2545
Rated Capacity
PRPRHLE
3 o 2.3V
Nominal Voltage
Al 500 HLPRZS T FH A2 vl & P FH.
4 <0.5mQ Internal resistance measured at AC 1kHz
Internal Impedance
after 50% charged.
Pt 7o F ALl L
5 Standard Charge Cut-off 2.9V
Voltage
T THE TS LB LE P
6 Standard Discharge Cut-off 1.5V
Voltage
R A5 70 FL LI
7 Maximum Continuous 465A 2545 <€
Charge Current
R FFEETB0H HLIR
8 Maximum Continuous 465A 2545 €
Discharge Current
BRI FE B FLAR (10s)
Maximum Pulse
9 . 500A 2545 €
Charge/Discharge Current
(10s)
- . YRR T O°CHE, E TR HIR
T IR 9 L 40-85C (155A)
. BN <85% | |
10 Operating Temperature . Recommended charge/discharge current <I
Temperature: -40~55C )
Range o I; (155A), when battery temperature is
Humidity: <85%RH
lower than 0 €.
Gufi]: 2T % g brdEfk: E ik et E
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BHHIRER
N #EXF Recommend (2535 €);
it A7 15 VS . . I
11 -20°C~45C <90%RH i/ 1E B i
Storage Temperature Range .
<90%RH storage moisture range.
OHEMFEARS, ESHEAMK “12.
JERE: 71.0"%mm | HWEEHIORER .
% J%: 130.0"°mm | The detailed dimension can be found in "12.
1 R~ Ei%: 205.0"°mm | Scheme of the battery structure” of this
Dimension Thickness: 71.0"-°mm | specification.
Width: 130.0"°mm | @IS R F5 0 E: 7 2000~2500N .
Height: 205.0"°mm | Using 2000~2500N pressure When test the
thickness of battery
HiE
13 . 4150450
Weight g
@1 SOC i Yz [
14 Recommended SOC Using 10%~90%
Range
Jii B e
15 A . =82Wh/ki HLZAY{E . 87 Whik
Weight-energy Density g & g
RS “E=Nr4
16 BRERBE =180Wh/L HHEH: 188 WhIL
Volume- energy Density
RS ORI R
17 The Upper Limit 55°C
Temperature of Cell
4.2 KA AL ZEPERES 3 Battery Electrochemical Performance
FF5 HiH M7 % P ite
No. Item Test Method Criteria
TEARHENIAMEE T, % 3.1.2 (1C) HlERH,
THE 30 o%h, Wi 3.1.3 (1C) MUEcl, HHE
30 738, FHEEAT T —ANFBORIEIR, ST N | 16000 KIEH G, BUER
. HLE 2 16000 X . F>80%* WA F &
e _ . . i
1 cvele Lif Under standard test environment, a battery is charged | Discharge Capacity >80%
cle Life
Y in accordance with 3.1.2 (1C) , rest 10 minutes, and | * initial capacity after
then discharged in accordance with 3.1.2 (1C) , rest 10 | 16000 cycles
minutes prior to next charge-discharge cycle. The
battery shall be continuously charged and discharged
Gl =14 B B btk B0 et E

H111:2022/02/18

H#1:2022/02/18  H#1:2022/02/18  H #:2022/02/18
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for 16000 cycles.
TERRAENAIA SR T, ithi% 3.1.3 HlaEich, E
10 73, 1A LA 465A R 78 L 2 bR 78 AL
g b e, WHAERAR (A SYIRAEHE%). | 465A FuHAE>90%*4]
) Rate Charge Under standard test environment, a battery is | %=
Performance discharged in accordance with 3.1.3, rest 10 minutes, | Charge capacity>90% *
and then charged to standard cut-off voltage at a | initial capacity with 465A
constant current of 465A. Calculate the ratio of charge
capacity (%).
FEFRAEMNAIASE T, Mtk 3.1.2 #ERH, HE
10 734k, 1A LA 465A FELITEHL AR HE OB A65A. e AEE00% Y]
o b JE, HEE AR (AR S¥IIRE R AL (%). Yo B

3 Rate Discharge

Under standard test environment, a battery is charged
in accordance with 3.1.2, rest 10 minutes, and then

Discharge capacity>90%

Low Temperature

A battery is discharged in accordance with 3.1.3, and

Performance . *initial  capacity  with
discharged to standard cut-off voltage at a constant AGEA
current of 465A. Calculate the ratio of discharge
capacity (%).
R d% 3.1.3 MUEBURA G, K HbiN-20 22°C 20°C 35 A B R0% ¥
[-40 R2°CIEIRIAEE S 2440.2h, SR)5-20 £2°C LA P -
11y (155A) L 78 A ARIEFE AL UK, -40 22°C | oo capacity > 80% *
L 0.5, (77.5A) ML 78 H B AR E 78 R FEUE, TFE | initial capacity at -20 €
IR 78 HL R RE AR (Ah) 565 E R HE%).

Charge stored in an ambient temperature of -2042 <€ /-40 £2 40°C 75 25 E 609+ ]
Performance € for 2440.2h, and then charged to standard charge P ;
cut-off voltage at a constant current of 11; (155A) Charge capacity > 60% *
when in an ambient temperature of -2022 <€, charged | jnjtial capacity at -40 €
to standard charge cut-off voltage at a constant current
of 0.51; (77.5A) when in an ambient temperature of
Gmtl: 21y B B btk B0 ek FE

H111:2022/02/18

H 11:2022/02/18

H #:2022/02/18  H }{#:2022/02/18
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Low Temperature
Discharge
Performance

&= (Ah) S5¥1ER I HAE (%),

A battery is charged in accordance with 3.1.2, and
stored in an ambient temperature of -20422 <€ /-40 &2
€ for 2440.2h, and then discharged to 1.5V at a
constant current of 1l; (155A). Calculate the ratio of
discharge capacity (%).

BHHIRER
-4042 <€ Calculate the ratio of charge capacity (%).
% 3.1.2 MUETR A AUR, KRR -20 22°C N
40 2 C IR B AR 204020, BEDL A |l
=)
(R b A (155A) LA B AL B K 1.5V, THERZE Discharge capacity > 70%

* initial capacity at -20 €

-40°CIR LA B> 60%* Y]
gt

Discharge capacity > 60%
* initial capacity at -40 €

Retention
Capability and
Capacity recovery

R d% 3.1.2 HUE AR ARG, W /e iR S

& 28 K, 5% 3.1.3 MEHH, HENESE
(Ah) 51467 58 1 HAE (%) . F4% 3.1.2 FE 7 i,

el & 10 708, 1% 3.1.3 BUETHUR, tHE A E(AR)

651 B (%)

A battery is charged in accordance with 3.1.2, stored in

an ambient temperature of 2545 <€ for 28 days, then

IR R A E>85%* ]
by E, R E=295%*
yih B

The residual capacity is
not less than 85% of the
initial capacity, and the
recoverable capacity is

at Room discharged in accordance with 3.1.3. Calculate the ratio
] ) ) ] not less than 95% of the
Temperature of discharge capacity (%). Charged in accordance with | . )
. . ) | initial capacity at room
3.1.2, rest 10 minutes, discharged in accordance with
. . . temperature
3.1.2. Calculate the ratio of discharge capacity (%).
Hithi% 3.1.2 MUE ARG, K bsE 5522 CH
B 7T R, A% 313 BUE, THHEA R
(Ah) SHIRAERI A (%), % 3.1.2 HlE R | 55 CRIRAE>85%*Y]
L, HAE 10 708, #2 3.1.3 JH, THEUI R A & (AR | tas &, IKE B E>95%*
55 CHLIRIFES | [ e '
e e H¥taa 2 1 HE %) . WIha %S &
wEWERE _ _ _ _ o
Retenti A battery is charged in accordance with 3.1.2, and | The residual capacity is
etention

Capability and
Capacity
Recovery at 55 €

stored in an ambient temperature of 55 2 <€ for 7
days, then discharged to standard discharge cut-off
voltage at a constant current of 1 1;(155A). Calculate
the ratio of discharge capacity (%). Charged in
accordance with 3.1.2, rest 10 minutes, a discharged in
accordance with 3.1.2. Calculate the ratio of discharge

capacity (%).

not less than 90% of the
initial capacity, and the
recoverable capacity is
not less than 95% of the
initial capacity at 55 €

H111:2022/02/18

% Gk

H 1:2022/02/18

bRl ECE
H 141:2022/02/18

HeHE: g%
F 111:2022/02/18
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yE: MARTH 6 A1 7 Al EIEH—.
Remark: Either 6™ or 7"test item could be chosen.

4.3 Bk OCV-SOC HiZkE Battery OCV-SOC Curve

4.3.1 FiH OCV-SOC [1£: &l Charge OCV-SOC Curve
Mo A
25 CE 7 AH i & 10min;
@1.0C fHRAHE 2.9V;
@ & 10min;
@1.0C HKHE 1.5V;
©4 B 10min;
OEN-IOODEOLZ V¢
@LAL.OCTERL 7S F.3min, A E30min, WeHUI A2 1k B H5%SOCKT M T 1% H I 5
@HEFPEE, HELILHE 2.9V,
Test Conditions:
(DRest 10minutes at 25°C;
(2)1.0C charge to 2.9V
(3Rest 10minutes;
(@1.0C discharge to1.5V;
(B)Rest10minutes;
(©Repeat@@ @B for 3 times;
(01.0C charge 3minutes,rest 30min, the OCV of 5%SOC:choose the cut-off voltage;
®Repeat @ t0 2.9V,
K1 BAERBERFTHE OCV-SOC

I
25C
SOC

0% 1.982
5% 2.182
10% 2.190
15% 2.199
20% 2.207
25% 2.216
30% 2.226
35% 2.236
40% 2.246
45% 2.258
50% 2.272

Pttl: 415 Btz Bk el B3R ftif: 2 FE
H3#1:2022/02/18  11:2022/02/18  H11:2022/02/18  H #1:2022/02/18
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55% 2.288
60% 2.307
65% 2.331
70% 2.360
75% 2.394
80% 2.432
85% 2.475
90% 2.522
95% 2.575
100% 2.641

4.3.2 1XH OCV-SOC Hi£R & Discharge OCV-SOC Curve
M2 A
(025 C 1Hif 4% H e & 10min;
@1.0C fHFKHZE 1.5V;
(4 E.10min;
@1.0C fHiit 7B HLZE 2.9V
@TfﬂﬁlOmin;
OEV-IDODEOLZ V¢
@LAL.OCTE K F.3min, & B 30min, 1% MU (2% 1k B 2A5%SOCKT B R T #% H %
@HEFDEEO, HELILHE 15V,
Test Conditions:
(DRest 10minutes at 25°C;
(2)1.0C discharge to 1.5V;
(3Rest 10minutes;
@1.0C charge t02.9V;
(BRest10minutes;
®Repeat@B@@®for 3 times;
(01.0C charge 3minutes,rest 30min, the OCV of 5%SOC:choose the cut-off voltage;

(8Repeat ® to 1.5V,
F2 BAREBEBEIRBE OCV-SOC

I
soc 25T
100% 2.679
95% 2.490
90% 2.438
85% 2.391

Pttl: 415 Btz Bk el B3R ftif: 2 FE
H3#1:2022/02/18  11:2022/02/18  H11:2022/02/18  H #1:2022/02/18
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HDIRERAEIR
80% 2.346
75% 2.306
70% 2.269
65% 2.236
60% 2.209
55% 2.186
50% 2.168
45% 2.153
40% 2.140
35% 2.128
30% 2.117
25% 2.105
20% 2.090
15% 2.070
10% 2.044
5% 2.000
0% 1.828

4.4 BfkEEMFE IRk RE Battery Charge-Discharge Curve

4.4.1 HiE 1C Fe /RS 1C Charge-Discharge Performance at Room Temperature

AR A=

(25 C eI 48 i B 10min;
@1.0C {HRR ABHLE 2.9V,
(3 B 10min;

@1.0C HFMHZE 1.5V,
G B 10min;
©HEEQDEH IR
O fa — 22 1 78 L 25 B A R 2 A D H i B 46 78 R S B AN IR TP S
Test Conditions:

(DRest 10minutes at 25°C;
(2)1.0C charge t02.9V;

(3Rest 10minutes;

@1.0C discharge to1.5V;
(B)Rest10minutes;
(®Repeat@@@E)for 3 times;

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

Pttl: 415 Btz Bk el B3R ftif: 2 FE
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final discharge capacity from®@to®)
3.0

HE (V)

1.8 4 _?EEE
16 —
1-4 " | " | " | | . 1 . 1 " 1 " 1 " 1
0 20 40 60 80 100 120 140 160
e (Ah)
B i 1C 7R AR I 2

4.4.2 BRI R FREE 7S L MERE  Battery Maximum Continuous Charge Performance

R 3 BRI BRI R IR R

L >o¢ 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 0.5C 0.5C | 05C | 05C | 05C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C 0
45°C<T<50C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C | 0.5C 0
40°C<T<45C 2C 2C 2C 2C 2C 2C 2C 2C 2C 1.5C 1C 0
35C<T<40C 2.5C 25C | 25C | 25C | 25C | 25C | 25C | 25C | 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<15T 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
0C<T<5T 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
-10C<T=<0TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 1.5C | 0.5C 0
-20C<T=<-10TC 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C | 0.5C 0
-30C<T<-20TC 1C 1C 1C 1C 1C 1C 1C 1C 1C | 0.5C | 0.5C 0

Pttl: 415 Btz Bk el B3R ftif: 2 FE
H3#1:2022/02/18  11:2022/02/18  H11:2022/02/18  H #1:2022/02/18
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-40°C<T=<-30C 0.5C 0.5C 0.5C | 0.5C | 05C | 05C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C 0
4.4.3 ik kP 75 B PERE  Battery Pulse Charge Performance
R4 FAREMBK 60s 78 H IR HIR
SOC

- 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<55TC 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0
45°C<T<50TC 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
35°C<T<40TC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 0
25C<T<35C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 0
15C<T<25C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 0
5C<T<15C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 0
0C<T<5hT 3C 3C 3C 3C 3C 3C 3C 3C 3C 3C 1C 0
-10C<T<0TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
-200C<T=-10TC 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 0.5C 0
-30C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0 0
-40°C<T=<-30C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0 0

R5 HAKHEAEK 30s 78 B TR IR
SOC

L 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
50C<T<55C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1C 0
45°C<T<50C 25C | 25C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 1.5C 0
40°C<T=<45C 3C |3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 0
3/ C<T<40C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
25°C<T<35C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
15C<T<25C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
5C<T<15C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
0C<T<bhTC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
-10C<T<0C 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C (4 0
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-20C<T=<-10TC 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 1C 0
-30C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0 0
-40°C<T=<-30C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0 0
£ 6 BRHEMEKM 10s 78 B HR IR HR
50¢ 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% | 95% | 100%
R
T>55C 0 0 0 0 0 0 0 0 0 0 0 0
50°C<T<55TC 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
40°C<T=<457C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
3BT <T<40C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
25C<T<35C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
15°C<T<25TC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
5C<T<15C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
0C<T<bhTC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
-10C<T=<0TC 3C 3C 8€ 3C 3C 3C 3C 3C 3C 2C 1C 0
-200C<T=<-10C 3C 3C 3C 3C 3C 3C 3C gC 2C 1C 1C 0
-30°C<T=<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0 0
-40°C<T=-30C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0 0
4.4.4 BARE R K FFEE R ERE  Battery Maximum Continuous Discharge Performance
R 7 PSR RRIREIR
SOC
- 100% 90% 80% | 70% | 60% | 50% | 40% | 30% | 20% 10% 5% 0%
T>55TC 0 0 0 0 0 0 0 0 0 0 0 0
50°C<T<55TC 0.5C 0.5C 05C | 05C | 05C | 0.5C | 05C | 0.5C | 0.5C | 0.33C | 0.33C 0
45°C<T<50C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0.33C 0
40°C<T=<45C 2C 2C 2C 2C 2C 2C 2C 2C 1.5C 1.5C 1C 0
35 C<T<40C 2.5C 2.5C 25C | 25C | 26C | 25C | 25C | 25C | 25C 2C 1C 0
25C<T<35TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
15C<T<25C 3C 3C 3C 3C 3C 3C 3C 26 3C 2C 1C 0
5C<T=<15C 3C 3C 3C 3C 3C 3C 3C 8C 3C 2C 1C 0
ikl A1 Hii%: L3N FrfEfl: TR e 2R E
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0C<T<5TC 3C 3C 3 | 3C | 3C | 3C |25C | 2c | 2¢C 2C 1C 0
-10C<T<0C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0.5C 0.5C 0
200C<T=-10C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0.5C 0.5C 0
-30C<T=<-20C 1C 1C 1IC | 1c | 1c | 1Cc | 1C | 1C | 1C | 05C | 05C | ©
-40°C<T<-30C | 05C | 05C | 05C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C | 0
4.4.5 FARE KPR PERE  Battery Pulse Discharge Performance
R 8 HAEMKM 60s B AR HIR
SOC

i~ 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
50°C <T<55C 1c 1c 1c 1c 1c 1C 1C 1C 1IC | 05C | 05C | 0
45 C<T<50C 2C 2C 2C 2C 2C 2C 2C 2C 1C 1C 0.5C 0
40°C<T=45TC 3C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0
35°C<T<40°C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 2 | 0
25°C<T<35°C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 2C | 0
15°C<T<25°C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 322C | 2C | 15C | 0
5C<T<15C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 2C 1C | 0
0C<T<5T 3C 3C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0
-10°C<T=<0C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 1C 0
200C<T=-10C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0.5C 0
-30C<T<-20C | 1C 1c 1c 1c 1c 1Cc 1Cc 1C 1C 1IC | 05C | 0
-40°C<T<-30C | 05C | 05C | 05C | 0.5C | 05C | 05C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C | 0

£ 9  HKE kR 30s i HR LI PR AR
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
50°C<T<55C | 1.5C | 1.5C | 1.5C | 1.5C | 15C | 1.5C | 1.5C | 1.5C | 1.5C | 05C | 0.5C | 0
45°C<T<50C | 25C | 25C | 25C | 25C | 25C | 25C | 25C | 25C | 2C 1IC | 05C | 0
40C<T<45C | 3C 3C 3C 3C 3 | 3Cc | 3C 3C 2C | 15c | 1C | 0
35°C<T<40°C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 2C |0
25C<T<35C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 2C 0

it AT % B3R FrifEfl: £ ke ZiE
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15C<T=<25C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 1.5C 0
5C<T=<15C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1C 0
0C<T<5TC 3C 3C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0

-10C<T=<0TC 3C 3C 3C 3C 3C 3C 3C 3C 1.5C 1C 1C 0

-20C<T=-10TC 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0.5C 0
-30C<T=-20TC 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0
-40C<T=<-30TC | 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C | 0.5C 05C | 033C |033C | O
R 10 BfkERbEK 10s BEBEIRR TR
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 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 0.5C 0

45C<T<50TC 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0.5C 0

40C<T=<45C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1.5C 0

35T <T<407C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 2C 0

25C<T<35TC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 2C 0

15C<T<25C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 1.5C 0
5C<T=<15C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1C 0
0C<T<5TC 3C 3C 3C 3C 3C 3C 3C 3C 2.5C 2C i 0
-10C<T<0TC 3C 3C 3C 3C 3C 3C 3C 3C 1.5C 1C 1C 0

20C<T=-10TC 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0.5C 0
-30C<T=-20TC 2C 2C 2C 2C 2C 2C 1C 1C 1C 1C 0.5C 0
-40°C<T=<-30TC 1C 1C 1C 1C 1C 1C 0.5C 0.5C 05C | 033C | 033C | O
5. HfkH AN Battery Reliability Test
Fr5 e W77 S Sk A Pt
No. Items Test Method and Conditions Criteria
M % 3.1.2 MlE TR LA RS, SRt LA 1 1, (155A) IR | AEBYE. ATk,
LT Fi 90min, %2 1h, AR
1 Over A battery is charged in accordance with 3.1.2, then | No explosion,
Discharge discharged at a constant current of 1 1,(155A) for 90 minutes, | No fire, No
observed for 1h. leakage
Gl 407 Bt D3R&M btk EIUE ek FE
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U
Over Charge

R4 3.1.2 ME R ARG, Xt L 1 1,(155A) TH IR 78
R, EHURIAS] 4.35V BFE I AL 2 1h, A% 1h.

A battery is charged in accordance with 3.1.2, then charged
to 4.35V or charge time is over 1h at a constant current of 1
1:(155A), observed for 1h.

ANBEE. ANk
No explosion,
No fire

JH
Short Circuit

R 3.1.2 MUE R BE NG, KRIE. AN
#% 10min, AMEBZES PN N T SmQ, WA 1h.
A battery is charged then

short-circuited by connecting the positive and negative

in accordance with 3.1.2,

terminals for 10 min with a external line having a maximum
resistance of 5SmQ, then observed for 1h.

ABIE. AKX
No explosion,
No fire

Ik
Heating

RbHZ 3.1.2 FUERHRE NG, EREZMAPIZE 5°C/min
(R 2l = i T4 13042°C,  FHAREE 30min JE 5 1k,
M 1h.

A battery is charged in accordance with 3.1.2, stored in
a temperature box for 30min at the temperature of 13022 €
with a heating rate of 5 € /min, stopped heating , then
observed for 1h.

ABNE K
No explosion,
No fire

g
Crush

Hl% 3.1.2 MUEFERE NG, FHER CRE 76mm. K
JER T R5% s r i B RS B AR A A (5D mm/s 1
TR HE BT AR AR T I R, B A AR OV BR
BT EIEH] 30%EHt £ ik F] 200kN JEfF1EH . W
1h,

A battery is charged in accordance with 3.1.2, crushed by a
plate (a half cylinder with the radius of 75mm and length is
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.

ANEEIE. ANk
No explosion,
No fire

Pttl: 415
H #1:2022/02/18
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R H% 3.1.2 ME RHBA NG, M 14EA%E 5mm~8mm [f)
WEFLL (2535) mm/s (13 FEE A B FRL I B AR 1 7 1) B
ZF L (GG BT TR 0 LART ), BN B AR HL il A
’ ABRAE. Ak
Gl M%E 1h. .
6 ] ) ] No explosion,
Puncture Test | A battery is charged in accordance with 3.1.2, punctured No f
o fire
through (near the geometric center of the surface) by a nail
which diameter of 3mm at a rate of 2535 mm/s, the nail stay
within the battery, and then observed for 1h.
I b % 312 MEARABE KRG, KoL 2XREA
kR o "’ . TRERKE. Tk
3.5%NaCl & H 2h. .
7 Seawater ) ) ) No explosion,
. A battery is charged in accordance with 3.1.2, completely .
Immersion . . No fire
soaked into the 3.5% NaCl solution for 2h.
HlA% 3.1.2 MUE RABEHE, = FRHEIBBNAE | AELE. AR
AR Ay 11.6kPa IR EA, #E 6h 5, W% 1h. AN
il
8 A battery is charged in accordance with 3.1.2, stored in a case | No explosion,
Low Pressure | )
with the low pressure of 11.6kPa at room temperature for 6 | No fire, No
hours, then observed for 1h. leakage
Hthi% 3.1.2 MERMBARSE, BNREM Y, W%
BT, 06 5 U5, M 1h.
A battery is charged in accordance with 3.1.2, stored in a
temperature box, regulating temperature as the following
table, observed for 1 h after cycling 5 times.
g E | R | R
— LS (min) (min) (C/min) ?%J‘g AR
im /%1 Temperature Incremental | Total Temperature Al
9 Temperature Time Time Rat No explosion,
Cycling ate No fire, No
25 0 0 0 leakage
-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. ERIAEFR AR . B4 REEFEH Danger Warning and Caution in Handling the Battery

6.1 #FH I Recommending Usage

Pttl: 415
H #1:2022/02/18

% Gk
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6.1.1 fEH] VAT, 1572 s Al U W A B R T AR IR

Please read the battery instructions and the label on its surface before use.
6.1.2 fEfE IR, NOZE AR, ik, A LE BTSRRI, YIZ)8ET R

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

6.1.3 NAL & A T FE AR A S AR, AME i 70 B 5 e 3 B it R P sl dnian
Use only approved chargers and procedures, improperly charging a battery may cause to flame or damage.
6.1.4 VIZPR B IE S, V)20 B CYR3eHil, W21ERibife2midt, R A fak.

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, R RBM AL, NikmbRsEa uRE. AR, DEteEE
Bepe bt B RCRIBAIR, K IR ORAT LR B i AR 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 [KFFHIBIE R &% M, AEBN K EIKH.,

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

6.2 faf®4s Hazard Warning

6.2.1 2% - 4% fi# FLb Forbid Disassemble Batteries

HAT IR it & A B, AT EUbE .

Disassemble the battery will cause the battery heat, smoke, deformation or burn.
6.2.2 2% 111k v 2 % Forbid Short-circuit Batteries

ANEOR I IE R e s, WAE RS s B BUE — AR S . W R, R
AR, o idhdit, G AR B, AR Bk

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 AR i FROFIAE e B i Forbid Heat and Burn the Battery

INARHIAE % i 1 4 2 36 B PR T BB B D R AL . R D Re e R ELHLAR BT ARR, I Tl o sl A B, B
AR T BUARE o

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 bt G (T HF BRI ] HH To Avoid Using the Battery near the Heat

Pttl: 415 Btz Bk el B3R ftif: 2 FE
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ANELE R B IPEaGE T 80°C AT T Bt SR BRI ARG, AR B
AT BN o

Do not use the battery near the fire, stove, or the environment temperature over 80 <€, and overheating will
cause the battery internal short-circuit and make it heat, smoke, distort or burning.
6.2.5 2% 11 577 HLth Forbid Bathing the Battery

ANEEFRIR M, ARG RN K T, 75 23 A A i Y ORGP HE S A T BE A SR SR AEAN IE R AL
N, I RTRE R I B, AT B

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 [ ARG e M s h Ha i 78 |, &5 & 4E f& % Danger in Using Non-indicated Chargers to Charge the Battery

ANEAYFH 5 T AR T B i K IR B R AR . A IR A CIERRE R « TEARIER AT
70 R 231 B LI N S OR AP L ER D e SR R AR ANIE B BOAG S R, FRIA AT R R A B AR TR ek .

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 1L WA Hidth Forbid Damage Battery

ZEIE MR N Rt AT BT IR B T VR RR F, S S iE Rt R I B AT Bk,
BEERRAER .

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 A% 11 F Hi it 3= 44 b B )5 4% Forbid directly welding on the Battery

I Pk il IR A e fRAPThRERR R, A B AT EURER .

Over-heated will cause the isolated element dissolved in the battery and losing protective function, even will
cause overheating, distort, smoke or burning.

6.2.9 ST B i [ v FE it Do not Touch the Leak-out Battery

BRI AR 1 U AN, 5 — HRRCEE N RS, RERANE K e, ANATERIR, stk e e ab# .

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 AN EJRAH It Do not Mixed-using Batteries

SEEGr i T O R | R VR 5 . R DR S A2 B B P P 8

Avoid of old and new or different types, different specifications and different chemical composition of the
batteries matching use.

6.2.11 H'EVER S0 Other Warnings
ANERG RN GO PR ST ANEAE R SE IR fit .

Pttl: 415 Btz Bk el B3R ftif: 2 FE
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Do not put the battery into microwave, washing machine or drying machine. Do not use a damaged battery.
6.2.12 H.'& Others
WATZ DL ERE A E S BURAE B, AR A FIA KA N T

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

7. BRFE B K= AR Period of Warranty and Product Liability

R ORI AN H I (HTRS) JTFA6HS 180 Ko G SRAT 148 2 B Lyt PR R o3 2 £E D 7 vh 2 e
AN H - F P M QAR A A B ), AR m) R DB rpits, 75 A 2 m) AN v 4 2l BE 4

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. =% Storage

HL I S A A IR 2 R-20°C~45°C, AN FE<Q00 T VE . THe. I8 XUIIREE 3k G 5 J e ek 7 Jo 42
ik, 0 B YR S AR . JF HNAT Bt AL - 50%~60% ) ar FEARAS o WIS [ I, AR 7 i — Ik AR 1R
ERTIRUN

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. ITHERZEM Shipment Requirement

FL Yt ML AE AT L 30%~50% R4S N AL A b AT, ARz fanid R b Mg LR 2R Bl L e Bt s, Bk H
BRI, NOEHRE K% fofft. WIS misim T A,

The battery should be packed in cartons under the condition of 30%~50% charged for shipment. The 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.

10. He4Z kM Other Chemical Reactions

LRI FH ) e A 2 S R ) SR, RIMSE AR TEURAC — B TR ANASE Y, R v P 2 2 T B (1] (%) 38 o v A
A SRAT At e v TSR A PSS B S TR AN AR s A VG N, 4 b A A dr, B &
PR R BRI . IR I TR A BE TS L, RIEEFS rVE IR, i 1.

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. %3577 B8 Disclaimer
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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. HbE )2 & Scheme of the Battery Structure
T LB P —

13. & Remark
A 15t B A AR A4 S T8 A XU B U E

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