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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
MR FUEIEE e, ARSI, & TR 0 BosT BER A IR =] 3 ¥ LTO71130205/155Ah 412K
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. MR Description

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

2.1 54 M Naming Rules

ETO - 71 130 205 / 155Ah

®© 0 e ®o

© AR LR B BRI .
Indicates the anode material of battery, the letter " LTO " defines Lithium Titanate.
@  AREHILEE (mm).
Indicates the thickness of battery (mm).
@ RERHMTEE (mm).
Indicates the width of battery (mm).
@ RFHMEE(mm), AEMHTER.
Indicates the overall heightof battery (mm) in three digits.
® RERAbEFE.

Indicates the capacity of battery.

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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2.2 HhHR Battery Component

AHL AR AR FEl, HIEM. i (BRIREED | PRI, FEMRBONIER 5 )8 Sh e S 4 k.
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| H#5#E Adopted Standard

GB/T 31484-2015 HENI4 M 3071 % R iR 3 A3 i 2K ke 7 i

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

GB/T 31486-2015 Lzl 4- 5l 71 & it LR BE 2R Aok B8 %

GB/T 31486-2015 Electrical performance requirements and test methods for traction battery of electric vehicle
GB 38031-2020 HIZhVT4 M ah /18 B 2 4 2K

GB 38031-2020 Electric vehicles traction battery safety requirments

Q/YL 2.01.001-2020 #HKERERAH Fith

Q/YL 2.01.001-2020 Nano lithium titanate rechargeable battery

3. HhPEEER S Test. Conditions of Battery Properties

3.1 PRHEMR %A Standard Test Conditions

3.1.1 FriENAIAEE Standard Test Environment
BRAEA HADRFIR U], AKG b B MR 7E LR PR S AR 64T
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
HPE: 2545 <T;
Temperature: 25 +5 <C;
FHXHRE: 15%~90%:;
Humidity: 15%~90%:;
KAJET): 86kPa~106kPa;
Atmospheric pressure: 86kPa~106kPa.
k. <4000m.
Height above sea level: <4000m.
AHE BRI R =R 2T 25°C45C.
The room temperature mentioned in this product specification is 25<C+5<C.
3.1.2 Fr#fEs /73 Standard Charge Method
TERREIR L5 T, L 1hy(155A) it fE it 7o B 22 70 R BE fe s, R 1R FE A
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.

3.1.3 #rfEik 0 7 Standard Discharge Method

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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FEFMEIREEZAT T, BL 11,(155A) HL it PE It i F, 28 i A L A s, 452 L T8 L

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 ¥JUH75 & Initial Capacity

P e, E=EERT, sEeEE, BLo1y (155A) H R U A R 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 MR E K% Measuring Instruments or Apparatus

3.2.1 R ~fill & # % Dimension Measuring Instrument
00 RT (A 2 RS B2 S AN F10.01mm.
Dimension measurement shall be implemented by instruments which accuracy should not be less than 0.01 mm.

3.2.2 K% Voltmeter

] 5K b Bl RS A B AN N T 10 KQ/V e
Standard class speeified in the national standard or more sensitive class having inner-impedance not less than 10
kKQ/V.

3.2.3 i F Ammeter
B KA HEEE RS, MBS N RS R RN F LR N 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 PRI Impedance Meter

P BELIAAGINR T5 72 9 58 B i (AC 1kHz LCRY).
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).

4. FARI#E Specification

4.1 BARHEAFEASE Battery Specification

¥ T H S5 SEs
No. Item Parameters Remark

R AN TR0« R d5 B AR

T SR b
RGOSR | e i 35 0 0 R

AU Accord with
1 . . There should be.‘'no _such 'defécts as flaw,
Appearance appearance inspection / .
crack, rust;”leakage, which may depreciate
standard

the commercial value.of battery.

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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WUE R
Rated Capacity

155Ah

25455 <€¢

PRPRHLE
Nominal Voltage

2.3V

P EH

Internal Impedance

<0.5mQ

50% 7 IR A ™ FH 22 it v & 4 PR
Internal resistance measured at AC 1kHz
after 50% charged.

Pt 7 ALl
Standard Charge Cut-off
Voltage

2.9V

R TR AR LR
Standard Discharge Cut-off
Voltage

1.5V

B N FREE 7 HE HELL
Maximum-Continueus
Charge Current

465A

2535 €

T NARE SRS HL L
Maximum: Continuous
Discharge Current

465A

25355 €

5K IDK I 78 /78R FELAL (10s)
Maximum Pulse
Charge/Discharge Current
(10s)

500A

2545 €

10

ARG
Operating Temperature
Range

HJE: -40~55C
FAXHRSE: <85%
Temperature: -40~55C

Humidity: <85%RH

2 FR LR T O°C I, i FR TR R
<1 I, (155A)

Recommended charge/discharge current <I
I; (155A), when battery temperature is
lower than 0 €.

11

il IR S
Storage Temperature Range

-20°C~45C

4% Recommend (2515 €);
<90%RH i IR TG .
<90%RH storage moisture range.

Bt B3R
H #1:2023/11/13

Gl RhE
H#H:2023/11/13

FRAEAL: 2SR
HH:2023/11/14

fikie: L
H 191:2023/11/14
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OHIBTEHRS, ESEAMKE T “12.
JEEE: 71.0"%mm | HIBSEHIRER
% J%: 130.0"°mm | The detailed dimension can be found in "12.
1 R~ EiE: 205.0"°mm | Scheme of the battery structure” of this
Dimension Thickness: 71.0"-°mm | specification.
Width: 130.0"°mm | @IS R T 0 E: 7 2000~2500N .
Height: 205.0"°mm | Using 2000~2500N pressure When test the
thickness of battery
HiE
13 4150+
Weight 50309
A SOC i H Ji
14 Recommended SOC Using 10%~90%
Range
15 =82Wh/k HI{E . 87 Whik
Weight-energy Density 8 g BE: 8 kg
[ Bk ERR
16 SRR >180Wh/L R -, 188 Wh/L
Volume-.energy Density
RS PR PP PR
17 The Upper Limit 55C
Temperature of Cell

4.2 KA HEAZEPERES B Battery Electrochemical Performance

Fr5 e M5 7% it
No. Item Test Method Criteria
FEARUHENARAEE T, % 3.1.2 (1C) Mg,
TAE 30 4%l TiJE% 3.1.3 (1C) HlEjH, #ME
30 708, FREAT T —AFEBORIEIS, ST IR . s
L . 16000 XPEH J&, LA
LARSR 16000 2. >80 WA 7 i
= 0
PRI AT i Under standard test environment, a battery is charged | e
1 ) ] ] ) Discharge Capacity >80%
Cycle Life in accordance with 3.1.2 (1C) , rest 10 minutes, and o ]
. . ] * 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
for16000 cycles.
G AR T T bRl 2T ER etk Ao )

H 11:2023/11/13

H #1:2023/11/13

HH:2023/11/14

HH:2023/11/14
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EFRAENNARA G T, ibd% 3.1.3 HlEmd, #HE
10 Z3%h, TS BL 465A FLIL 78 HL 2 bR it 78 AR R L
o —— J, WHARRAR (A SPHEERHE%). | 465A FLHAE>90%*4]
) Rnt ch e Under standard test environment, a battery is | ZA%=
ate Charge
Perf g discharged in accordance with 3.1.3, rest 10 minutes, | Charge capacity>90% *
erformance
and then charged to standard cut-off voltage at a | initial capacity with 465A
constant current of 465A. Calculate the ratio of charge
capacity (%).
EFRAENNAIEE T, ithi% 3.1.2 HlEam, #HE
10 Z3%f, T JE LA 465A HLIALECHL AR FE AL A65A. e AEE00% Y]
B 0
N JE, WHEBCEEE (Ah) S5HIIEE 1 (%), o
e 2 PR R " - e

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
Charge
Performance

A battery is discharged in accordance with 3.1.3, and
stored in an ambient temperature of -20422 <€ /-40 £
€ for 2440.2h, and then charged to standard charge
cut-off voltage at a constant current of 11, (155A)
when in an ambient temperature of -2042 <€, charged
to standard charge cut-off voltage at a constant current
of 0.51; (77.5A) when in an ambient temperature of
-40x2 <€ Calculate the ratio of charge capacity (%).

Performance : *initial _ capacity  with
discharged to standard cut-off voltage at a constant AGEA
current_ of 465A. Calculate the ratio of discharge
capacity (%).
Hild% 3.1.3 MUEBURE R G, K HillN-2022°C AT -
140 42 CHERFF S E 244020, Y3F20 2CRL S0 St

(m]
11y (155A) i 7e L ARiE AT FRABUE R, 40 22°C | oo capacity > 85% *
LL0.51; (77.5A) i e FE EAn e FE AL FL i TH5E | initial capacity at -20 €
‘ AR (Ah) S5YIREE R HAE%).
IR 75 Hhu b i o)

-40°C 78 HL A 5 >60%* 4]
IHAE

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

RIRBHE RE
Low Temperature
Discharge

Performance

Hiiti% 3.1.2 ME MGG, K HN-20 22°C
[-40 2°ClEIRA S B 2440.2h, SRJELL 11,
(155A) LA B AL B R 1.5V, THEEE
& (A S5HIGEEE HAE (%)

-20 °C TR HL R EE>T70%* 4]
IR

Discharge capacity > 70%
* initial capacity at -20 €

Bt B3R
H #1:2023/11/13

Gl RhE

H #1:2023/11/13

FRAEAL: 2SR
HH:2023/11/14

fikie: L
H 191:2023/11/14
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A battery is charged in accordance with 3.1.2, and
stored in an ambient temperature of -2042 <€ /-40 £2
<€ for 2449.2h, and then discharged to 1.5V at a
constant current of  1l; (155A). Calculate the ratio of
discharge capacity (%).

-A0°C I L A > 55%* 4]
I

Discharge capacity > 55%
* initial capacity at -40 €

Retention

6 Capability and
Capacity recovery
at Room
Temperature

Fb%Z 3.1.2 MUE S ARG, # il AE S PR
fWE 28 K, REH% 3.1.3 e, HHEHmARE
(Ah) 5H1a6 25 2 HUE (%) . % 3.1.2 FlE 7 i,
fil & 10 7081, % 3.1.3 MUE U, THAEUE A 2 (AR
L¥ia 45 & 1 HAE (%)
A battery is charged in accordance with 3.1.2, stored in
an ambient temperature of 2535 <€ for 28 days, then
discharged in accordance with 3.1.3. Calculate the ratio
of discharge capacity (%). Charged in accordance with
3.1.2-rest 10 minutes, discharged in accordance with
3.1.2. Calculate the ratio of discharge capacity (%).

T R AR FE>85%* 4]
BARE, IKE R E>95%*

The residual capacity is
not less than 85% of the
initial capacity, and the
recoverable capacity is
not less than 95% of the
initial- capacity at room
temperature

55 C.fif B R 455 5
BEWKERET
Retention
Capability and
Capacity
Recovery at 55 <€

HLA% 3.1.2 MUE AR LSS WS, s r il 7E 5542°CHR
5 EAE 7 R, AREHE 313 80, TSR R

(Ah) 5125 & I HAE (%) . F%ME 8.1.2 #lE
L, B 10 738, 4% 3.1.3 B, THEBUE R & (AR
HHI6 251 EUE (%) .

A battery is charged in accordance with 3.1.2, and
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 (%).

55°C R A E>85%*H)
R, IERE>95%*
EEEaE

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

BvE: WRTIE 6 7 nifTkH—.
Remark: Either 6™ or 7""test item could be chosen.

4.3 Bk OCV-SOC HiZk Kl Battery OCV-SOC Curve

4.3.1 FRH, OCV-SOC HiiZ¢E] Charge OCV-SOC Curve

MR SE A

(D25°C 18 Ji46 H 48 & 10min;
@1.0C 1ERTTHZE2.9V;

Bt B3R
H #1:2023/11/13

Gl RhE

H #1:2023/11/13

FRAEAL: 2SR
HH:2023/11/14

fikie: L
H 191:2023/11/14
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(34 & 10min;
@1.0C fHIKHZE 1.5V;
G & 10min;
©HEEQDEL I3
@LL1L.OCTEY 78 F.3min, 44 E.30min, 1EHUHIS 24 15 B 5 95%SOCKT I T % FL I 5
@HELILIEE), HELILHIE 2.9V,
Test Conditions:
(DRest 10minutes at 25°C;
(2)1.0C charge to 2.9V;
(3Rest 10minutes;
(@1.0C discharge to1.5V;
(BGRest10minutes;
®Repeat@@@®for 3 times;
(D1.0C charge 3minutes,rest 30min, the OCV of 5%SOC:choose the cut-off voltage;
®Repeat @ to 2.9V
F1 HEHRBFEERE OCV-SOC

ik J &

Ay 25°C
0% 11982
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
55% 2.288
60% 2.307
65% 2.331
70% 2.360
75% 2.394
80% 2.432
85% 2.475
90% 2.522

FiZ: 3L Gl BB ARAEML: ZETRER fibiE: At
H#A:2023/11/13 H#:2023/11/13  H#1:2023/11/14 H#A:2023/11/14
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95% 2.575

100% 2.641

4.3.2 J{LHE OCV-SOC Hh£: & Discharge OCV-SOC Curve
MR ZE AT
25 C1Eif A8 i & 10min;
@1.0C HRKHZE 1.5V,
(3 E 10min;
@1.0C fHRAHE 2.9V;
G & 10min;
O©EHQBDOHIR3IX;
@LLL.OCTH AL FE3min, 8 E30min, e HUH ()2 1k L % A5%SOCKT BRI % FL
@HELILEE), HELILHE LSV,
Test Conditions:
(DRest 10minutes at 25°C ;
(2)1.0C discharge to 1.5V
(®Rest 10minutes;
@1.0C charge t02:9V;
(®Rest10minutes;
(®)Repeat@@@®Efor 3 times;
(D1.0C charge 3minutes,rest 30min, the OCV of 5%SOC:choose the cut-off voltage;
(8Repeat ® to 1.5V,
£ 2 HAEHRMERBRE OCV-SOC

e
o0 25°C
100% 2.679
95% 2.490
90% 2.438
85% 2.391
80% 2.346
75% 2.306
70% 2.269
65% 2.236
60% 2.209
55% 2.186
50% 2.168
45% 2.153

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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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 BfkEEMFEI R ERE Battery Charge-Discharge Curve

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

Mo A

25 C 1EiliAf i & 10min;

@1.0CHiit 7o HL % 2:9V;

@A E 10mins

@1.0C fEHIMHEZE 1.5V;

©4id & 10min;

©HEEQRDE L IKIIK;

DR 5 — 2 1 78 F 2 BN A 2 B AR Dy Fe L 46 78 RS BN AR TR FBL A B

Test Conditions:

(DRest 10minutes at 25°C;

(2)1.0C charge t02.9V;

(3Rest 10minutes;

(@1.0C discharge to1.5V;

(BRest10minutes;

©Repeat@@@®for 3 times;

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

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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HE (V)

1.8 4 _?EEE
16 —
1-4 b | v | v | v | v | v | v | v | |
0. 20 40 60 80 100 120 140 <160
e (Ah)
M i 1C ZoCh AL 4

4.412 R RS Fe e Battery Maximum Continuous Charge Performance

R 3 BRI BRRREETE R IR R

- >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 3cC 3cC 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<5C 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 4»0:5€C 0
-30C<T<-20TC 1C 1C 1C 1C 1C 1C 1C 1C 1C | 0:5C.1 0.5C 0
40 C<T<-30T 0:5C 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C [(0.5C | 0,5€ '0.5C | 0.5C 0

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14
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4.4.3 MK fkF 75 i PERE  Battery Pulse Charge Performance
R4 FAREMBK 60s 78 H IR RHR
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<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
35°C<T<40C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 2C 0
25°C<T<35TC 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<5hTC 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=<-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 1C 0 0
-A0°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 1R
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
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 | 2.5C 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<15TC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
0C<T<5TC 3.22C | 3.22C4~3.22C | 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 1C 0
-20C<T=<-10C 2C 2C 2C 2C 2C 2C 2C 2C 2C 1C 1C 0
-30'C<T<-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0 0

Wiz RS gl JE

F1§1:2023/11/13  [H1iH:2023/11/13

brdEfl: 2R R

HH:2023/11/14

fibiE: At
HH:2023/11/14
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-40C<T<-30C | 05C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 05C | 05C | © 0
R 6 HARHBMEKA 10s 78 B IR RHIR
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
50C<T<55C | 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C | 2C 0
45°C<T<50C | 3C 3c | 3¢ | 3C 3C 3C 3C 3C 3C 3¢ | 3C 0
40°C<T<45C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
35°C<T<40°C | 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<5C | 3.22C | 3.22C | 3122C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3C 0
-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 1C 1c 1C 1C 1C 1C 1C 1C 1C 1C 0 0
-40C<T<-30C | 05C5105C | 05C | 05C | 05C | 05C | 05C | 05C | 0.5€7f-05C | 0 0
4.44 BRI KA 2L L VERE Battery Maximum Continuous Discharge Performance
R T A EE B IR AR TR FEL PR AR
SOC
100% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% | 5% | 0%
MR
T>55C 0 0 0 0 0 0 0 0 0 0 0 0
50°C <T<55C 05C | 05C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.5C | 0.33C | 0.33C | 0
45°C<T<50C 1c 1c 1Ic | 1c | 1c | 1Cc | 1c | 1C | 1C | 05C | 033C | ©
40°C<T=<45C 2C 2C 2C 2C 2C 2C 2C 2C 15C 1.5C 1C 0
35'C<T<40C 2.5C 2.5C 25C | 25C | 25C | 25C | 25C | 25C | 2.5C 2C 1C 0
25'C<T<35TC 3C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0
15C<T<25C 3C 3C 3c | 3¢ | 3¢ | 3¢ | 3¢ | 3¢ | 3C 2C 1c 0
5C<T<15C 3C 36 3c.| 3 | 3¢ | 3c | 3c | 3Cc | 3C 2C 1C 0
0C<T<5C 3C 3c 3¢ | 3¢ | 3¢ | 3C |25C | 2c |-2¢C 2C 1C 0
-10C<T=<0TC 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0.5C 0.5C 0
-20C<T=<-10C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0.5C 0.5C 0
B B ithl: R0 FrifEfl: ZTH Bk e At
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BRHRIRER
-30°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 05C | 05C | 05C | 0.5C | 0.5C | 05C | 0.5C | 0.33C | 0.33C 0
4.45 FRE KPR MERE  Battery Pulse Discharge Performance
F 8 FRE KM 60s B BT R HIER
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 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0.5C 0
45°C<T<50C 2C 2C 2C 2C 2C 2C 2C 2C 1C 1C 0.5C 0
40°C<T=<45C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0
35C<T=<40C 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 2C 2C 0
25°C<T<35C 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 15C 0
5C<T<15C 3.22C " 3.22C 4-.3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1C 0
0C<T<5hT 3C 3C 3C 3C 3C 3C 3C 3C 2.5C 2C 1C 0
-10C<T<0C 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 1S 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 1C 1C 1C 1C 1C 0.5C 0
-40°C<T=<-30C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 05C | 033C | 033C | O

RO HAKHEAEK 30s B H BT FR H1R
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 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 1.5C 0.5C 0.5C 0
45°C<T<50C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 2.5C 2C 1C 0.5C 0
40°C<T=<45C 3C 3C 3C 3C 3C 3C 3C 3C 2C 15C 1C 0
35 C<T<40C 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
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<15TC 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
-10°C<T<0C 3C 3C 3C 3C 3C 3C 3C 3C 1:5C 1C 1C 0

B B ithl: R0 FrifEfl: ZTH Bk e At
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-20C<T=<-10TC 3C 3C 3C 3C 3C 3C 3C 2C 1.5C 1C 0.5C 0
30 C<T=-20C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 0.5C 0
-“40°C<T=<-30TC 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C 0.5C | 0.5C 05C | 033C |033C | O
10 R 10s J35H B PR 1 R
- 50¢ 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<50C 3C 3C 3C 3C 3C 3C 3C 3C 2C 1C 0.5C 0
40°C<T=<45TC 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1.5C 0
3BT <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
15'C<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=<157C 3.22C | 3.22C"| 3.22C | 3.22C | 3.22C | 3.22C | 3.22C | 3.22C 3C 2C 1C 0
0C<T<5C 3C 3C 3C T 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=<-20C 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 |1033C | 033C | O
5. BRI SEMENR Battery Reliability Test
Frs5 HiH MR 792 J ok P ite
No. Items Test Method and Conditions Criteria
H A% 3.1.2 MUE AR LA R E, X HI BL 1 1, (I55A) IR | AERKE. AN K
LT FL 90min, %2 1h, A
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
R 3.1.2 FUE AR A, Xt BL 1 1,(155A) TH IR 72
o M, B HUEIAS 4.35V 878 I AL 2] 1h, W% 1h. ANENE, AT K
2 A battery is charged in accordance with 3.1.2, then charged | No'explosion,
Over Charge L .
to 4.35V or charge time is over 1h at a constant-current of.1-}:No fire
1:(155A), observed for 1h.
G AR T T bRl 2T ER fve: Ao )

H 11:2023/11/13
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fH
Short Circuit

Mt 3.1.2 e WA NG, FHbIE. k&b
% 10min, AL LN /N T SmQ, ML 1h,
in accordance with 3.1.2, then

short-circuited by connecting the positive and negative

A battery is charged

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

ANERE . ANk
No explosion,
No fire

Ik
Heating

HB% 3.1.2 MUER ML WG, R 5C/min
R R =R T A 13022°C, IFARFFE 30min J5 12 1k,
M 1h.

A Dbattery is charged in accordance with 3.1.2, stored in
a temperature box for 30min at the temperature of 13012 €
with a heating rate of 5 € /min, stopped heating , then
observed for 1h.

ABIE. AKX
No explosion,
No fire

s
Crush

% 3.1.2 MUERHE R E, FHrEtk CGEE 75mmy K
BER A B F b i RS BB AR B (58D mmis 1
AR E T iR AR T MR, EOA F i H R AR 0veak;
AR EIE F] 30%BHE R /118 ] 200kN 547 IEFF . %2
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.

ABBIE. AR
No explosion,
No fire

B

Puncture Test

Hli% 3.1.2 B m g s, M 1 ANEAS 5mm~8mm [
TAEFLL (25450 mmis 138 B2 T BT R A AR 0 7 1) B
28 HL L GE i TR TR UART o), BN AT B H i A
W2 1h,

A battery is charged in accordance with 3.1.2, punctured
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.

ANIENE. Ak
No explosion,
No fire

Bt B3R
H #1:2023/11/13

Gl RhE
H#H:2023/11/13

FRAEAL: 2SR
HH:2023/11/14

fikie: L
H 191:2023/11/14
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AR
o % 312 MEABERE, HHIBTEEREAN
ki " e . U K
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.
H%Z 3.1.2 AUE ARHETH G, E=E PR EIBBNE | ARLE. AR,
EAUR Ay 11.6kPa FMRUEAA S, #E 6h J5, W 1h. AN
R WAD
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
Hhd% 3.1.2 MUE R HATRSE, INREEFEY, WAL
NEERBATREAT, 055 UG, 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.
(B =S o o [ R R R A
I R TEE(C) (min) (min) (°C/min) ?%% AR
i < § Temperature Incremental | Total Temperature e
9 Temperature Time Tira Rat No explosion,
Cycling 9 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. ERMLfEFR K. B4 REEZEM Danger Warning and Caution in Handling the Battery

6.1 #FEZEI Recommending Usage

6.1.1 {8 FH R AT, VR A4 B S U B A R i R AR R
Please read the battery instructions and the label on its surface before use.
6.1.2 EMIAILAE Y, OB AR, Sk, #E)LE DR R, D20 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 N Hl& R AT 97 HL g A 7e AR /7, NS 2 78 iy s S B0t A A B IR

Use only approved chargers and procedures, improperly charging a battery may cause to.flame or damage.

6.1.4 V)Z7PRe I IES B %, U120 H YR i, 201k st ilfe 2wk, LA G 2 fE e

Bt B3R
H #1:2023/11/13

Gl RhE
H#H:2023/11/13

brdEfl: 2R R
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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, 1R RBM e, NMikmbRss e oRE. AR RO, DEtesE
PP, G RRIBAIR, K IR ORATAE B 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 JRIFFARIMMIE %S00, AERN KhEuK.

Safely disposed the disused battery. Do not put it into fire or water.
6.2 faf¥4ss Hazard Warning

6.2.1 2% 11 4% FLitb Forbid Disassemble Batteries

HATHR 2GR R G B AT R

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

B R IEANH SRR, A B il S &8 FBUE — R AAAGEIES e R BN IS, e
A K U IS iR T, G R A B AR TR 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 AN HRIHE B2 Hiith Forbid Heat and Burn the Battery

INARHIAE % i 1 4 2 36 BB T BB B DRI AL . 2 D Re e R B AL AR B AR, I Tl o vl A B B
AT B 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 kG 7F HE I {3 ) 3 To Avoid Using the Battery near the Heat
ANBAE YR &P T ek 80°C R EE A H i, i H ek R ECRIB A R R, I B
AT AR 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 5774 FiLith Forbid Bathing the Battery

AEFRR M, SRR BB N K, 15 ) 23 A FRLH A ORGP FL B R D) R A8 SR B R ASAE AL 5
SN, FIBAT A e B AR BB -

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.

% B3 Gt . HB I PRfELL: ZERHER HEHE: A
Hi:2023/11/13  H:2023/11/13  H#1:2023/11/14  [}#1:2023/11/14




6 GREELp
RISKERRGR

6.2.6 ffi AR L TR L 2S4A i 7o e, & & 2EfG K Danger in Using Non-indicated Chargers to Charge the Battery

ANEAG ] T AR PR E BB OK R R R AR i . AR RS QESORE D« FEARIER ISR T
78 HL 438 B HL T PN T DR AP LB D RE R R AR AE AN IEH AL S N, r AT AT RE AR B AT Bk .

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 2% IE B FE i Forbid Damage Battery

bR m e N T BT I B AR TR B, R g R A B B AR RS,
BEESRA K.

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 25 1178 Hath 3 44 I H H254% Forbid directly welding on the Battery

L Bk 21 BRI R B AL . RO ThRERE S, IR B, AT R

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

6.2.9 AN B M2 % i FE it Do not Touch the Leak-out Battery
BN R 23 R R ANIE T — FAROEE N BRI, B IE KR, ANWTERER, ORI E R AL,

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 EYRH Bt Do not Mixed-using Batteries

GBI H RS Y5 . ASFERURS AN [EAG 22 a0 ) R R A

Avoid of old and new or different types, different specifications and different chemical composition of the
batteries matching use.
6.2.11 H'EyF = 20 Other Warnings

ANELRE NG BEARHL G B L, ANEAT ] C 2 R L

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

WA LA ERE A E R ECR AR BN, AR m AR B 54T

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

7. R K= 5E Period of Warranty and Product Liability
AL R DR BT T WS H IS, TFARIE 180 Ko 40 AT 14 22 I PRI FR) R [ e A i A A T B
AN T P R AR R S B, AR A A S DraR e it 75 A 22 =) A K S ol SR
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,

B BEL Gt IR FruEfl: ZERNER fibiE: At
H#A:2023/11/13 H#:2023/11/13  H#1:2023/11/14 H#A:2023/11/14
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otherwise, YLE are not promised free replacement.

8. =f# Storage

FEL A7 AR -20°C~45°C  HIXHRE<O0%RGI I . T4k SHRAGFRBER, Rk b 5 08 ok e ¥ e
fitkr, 78 BG KUE SR I HLSASE FIBAL T 50%~6006 1K i FARAS o WK B A7, G iAR A R i — R AR Ik
R, T A

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. IBHERZFEW Shipment Requirement

RIS FE A L 30%~5090 R3S Ntk AR kAT 2%, FEs i A b RERT LRI ZU9R B phaf st s, Bk H
BRI, NOEHRE K% foft. WIS mizim 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. H'ethZ¥ RN Other-Chemical Reactions

Rt R P PR R 2 S S SR B, B A7 TSR A — B TR) ANASE o RIS 18 PR R 2 I [ ) 185 v A1
B SRS 2% A 7 F . TSR A ) L PSS 2 S TEANE AR 8 A VB Y, 4R BB A dr, BB &
PR S B EIN . WO KIS TR A BE T R, BESS VAL, R SR 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. %377 B Disclaimer

R SR it 75 SR L AN A U B 5 T AR AT R, i R A S S AR A (R0, P A A R i 7 SR B
A, A% AR BRI AR AT IR B AN ARAEAT A 54T

A0 SR T g 7 SR AL AN AR U B P R EAT R, Rk e PERE A, XSRS S BRORT e UR A A PR
O] PRI O, A% JJERHT REVR B A A BR 2 PG 2308 FURE i 75 SR AL A D14 o MR XS % 1 BT REVR
A PR A TG SRR R, RS SR EAL TR RS T 808 R R B 6 PR A A SR 2%

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. willcnot bear any
responsibility.

If the users does not«se 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
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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. HHEE M) E B Scheme of the Battery Structure
TR —
13. £&¥F Remark
A B AR A 35 S TR XU B UL E

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