cornes mie REEF R IR A R A

MRS

PS-0001

SCHRRRUR

C

MHTUR

1/31

7= i AL 5

Product Specification

72 A2/ Product No.: PF173-280A

#l 2 /Producer

Hi%ZIChecker

#t#E/Approver




" By — XHwS PS-0001
COrne> ¢ mas REEFREIER A R A F] SRR c
XHTUR 2/31

H 3 Content

- T N 1 =N TP 2
BT B PREVIEW. ..ottt sttt anen e 3
EATICSE REVISION RECORD ... ..cooivieceeeece ettt en e 4
1 &G TEHE SCOPE OF APPLICATION .....ooiiiiieeeeeeeeeeeeeecc s, 5
2 FFEIE S| FH SO APPLICABLE STANDARDS ...t 5
3 RIEAE L TERMS & DEFINITION ....cocvvieieiececececceses et 5
4 FEARNERE BASIC PERFORMANCGE .....coooovieiiteee ettt 8
5 H1EHE ELECTRIC PERFORMANGCE .......cociiiicecececececececeeees e, 10
6 24 MERE SAFETY PERFORMANCE .......ovivivieieceeeeeeee ettt 13
7 MR TT1E TESTMETHODS ..ot n s en ettt 14
8 IR TEST REGULATIONS ... n e, 25
9 FR&. A, IEH. A LABEL, PACKING, TRANSPORTATION, STORAGE............... 28
10 224 24 SAFETY & WARNING ..ot 29
1M P F A& IR P END OF LIFE MANAGEMENT ..o 30

Ll o =t N ] OSSR 31




Corne{ E&e

Z R R A IR A

X RS PS-0001
SRR C
XHTUR 3/31

B

ABRHEAN 2> 7 G AT IR AR HE

AHRUERI S A% AT S GB/T 1.1-2009 (hrifEAL TAE SN 55 1 &650 - AR R4 F AN % 5 )

FIRLE o

AFRHEAEZ IR GB/T 36276-2018  (FiL/Jfiti e AR BS 1t ) (1) 2EAh B
KR AR S AFHEAT R €, JEXIRI A HERMEAN R BT T EITARN S, LIRS PR173-

280A L 1~ FHLIES T it (4 1) 3 AN G HAC

This file defines the detail specifications (e.g. performance and diameter) of the
rechargeable Lithium-ion cell (PF173-280A), manufactured by the enterprise.

Based on national standards: GB/T 36276-2018 (Lithium-ion battery for electrical energy
storage) and combined with the company’s actual product & testing environment, this file is

issued to guide the production, testing and acceptance of rechargeable Lithium-ion cell -

PF173-280A.
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1 EHJERE Scope of Application

APE SRS AL T AL A F= 1) PF173-280A £ 551 HUS O M RE 2R L W56 vk K56
7S L I 7 N STE N e 1IN SN 7 o )

This file defines the performance requirements, test methods, inspection rules, signs,
packing, transportation, storage and safety requirements of rechargeable Lithium-ion battery

cell - PF173-280A, produced by the enterprise.

2 P H:5] A Applicable standards

NS R 2RI IS A BRI 5| T O AR AE R S5k MU ANEE H R 51 S, 3
FRHTCASE T T ARt

GB/T 36276-2018  {HiJjfift G F £ B 1 it )

The clauses in the following documents become clauses of this standard after being
quoted in this standard. For undated references, the latest version is applicable to this
standard.

GB/T 36276-2018 Lithium-ion battery for electrical energy storage
3 RiEME X Terms & Definition

3.1 7R AHUHE A b R R R A A LA A ) PF173-280A T 7 HAL B Rk 48 L L
Product: Rechargeable Lithium-ion cell PF173-280A, produced by the enterprise.
3.2 F/: H/RIRMSKARUS TR fh I A ], Ak ES N

Customer/client: Company or person to buy this product.
3.3 FKM: HEFT RT, HERE N 2522°C,
Room temperature: The abbreviation RT, the ambient temperature is 25+2°C.

3.4 HUETRHAE: FiA L, WERRE, R E 3.65V TR AKAE.
Rated charging capacity: At room temperature, the capacity of standard charge to
3.65V after standard discharge.

3.5 HUEMHAE: Fi T, WERRE, AR E 2.5V it KE=.

Rated discharging capacity: At room temperature, the capacity of standard
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discharge to 2.5V after standard charge.

3.6 WUERHAEE: Fim T, PGS, e E 3.65V TR AHIREE.
Rated charging energy: At room temperature, the energy of standard charge to
3.65V after standard discharge.

3.7 WUEMHEEE: =i T, TG, AR E 2.5V P i REE .
Rated discharging energy: At room temperature, the energy of standard discharge
to 2.5V after standard charge.

3.8 A HL: HEMS C, 1C FRHLGLL 1 /N R A YL, 0.5C RRHEGLL 2
/INISS T8 TR R LA
Rate Current: Abbreviated in C, 1C represents the current that the cell charge and

discharge at 1 hour; 0.5C represents the current that the cell charge and discharge

at 2 hours.
3.9 ERFTHIIEK: 4ERFS P, 1Pc KHLL 1 /NS EFRHEAIIIHE, 0.5Pc K7 Ht
PL 2 /NI R FE L TR

Rate charging power: Abbreviated in Pc, 1Pc represents the power that the cell
charge at 1 hour; 0.5Pc represents the power that the cell charge at 2 hours.
3.10 EHRJPHIIE: Fi5FTS Pa, 1Pa RSl 1 /N EIRHEIDIE, 0.5P¢ &R Rt
PL 2 /NIRRT R
Rate discharging power: Abbreviation in P4, 1P4 represents the power that the cell
discharge at 1 hour, 0.5P4 represents the power that the cell discharge at 2 hours.
3.11 HARFFEEFEHLINA : AR EIRE T, SRR IR TAF I SO VFEAT 5 42 78 F i i
KIF,

Maximum continuous charging power: The maximum power allowed for
continuous charge to ensure the cell normal operation at specified temperature
A2 KFFETICR T Z . HIAESR IR, DRUEHO I W AR I SO VFHEAT 15 SR8 R

KIpH.
Maximum continuous discharging power: The maximum power allowed for

continuous discharge to ensure the cell normal operation at specified temperature.
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BABREEANE: FEME KRS KA AR AT, BB E S R EEE R tE, A
H 8RR
Energy efficiency: Under the specified test conditions and methods, the ratio of the
discharge energy to the charge energy of the cell, expressed as a percentage.

.14 LR B . F s i A 1) ] BRI P A5 0
Ambient temperature: The ambient temperature where the cell is located.

3. 15 HLENIR BE s FH BN FL L 1 i P A R T P PR IR B, T A SR R R e R ) i
P73 R R A
Cell temperature: The temperature of the cell measured by the temperature sensor
connected to the battery. The selection of the temperature sensor and the
measurement circuit is jointly negotiated by the customer and the enterprise

.16 HRAE (SOC): FELMAMIHLL T, L2 B /NN B DA RURs /N g S AL T2 A H
M7 ARSI A MR . 100% PR RIS BibiH 72 5 3.65V, 0%MIIRA
FoRHIB T E] 2.5V,
State of Charge (SOC): All linear relationships of the state of cell charging capacity
measured in ampere-hours or watt-hours under no-load conditions. A state of 100%
means that the battery is fully charged to 3.65V, and a state of 0% means that the
battery is fully discharged to 2.5V.
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4 AL Basic performance
xR
Table 1 Basic performance
s
N TH Item K& Spec %3 Remark
o.
KmFER LM TRR. LB
TR BN, T R
41 S Appearance clean surface, no rust, no §cratches, NA.
no burrs, no deformation and
mechanical damage, no electrolyte
leakage
J5 s % . SOC
<30%-. 300+10kgf &
JEJE Thickness: 71.5£0.5mm N ° of i1
e : TP 3R
. . B FE Width: 174.420.5mm _ "
4.2 JX=} Dimension . , Thickness test condition:
J8 5 Shoulder height: 204.3+0.5mm
e . SOC=<30%, pressure of
K175 Total height: 207.2+0.5mm
300+10kgf
see appendix for details
4.3 #H & Weight 5.40+£0.2Kg N.A.
4.4 FRF% HLE Nominal voltage 3.2V RT, 0.5P4/0.5P
AZU N FE
4.5 0.18+0.05mQ RT, 1KHz
AC internal Resistance
HE 7R LA B
4.6 . _ 280Ah RT, 0.5P4/0.5P
Rated charging capacity
BUE A&
4.7 280Ah RT, 0.5P:/0.5P4
Rated discharging capacity
HIUE 78 e BE
4.8 _ 896Wh RT, 0.5P4/0.5P
Rated charging energy
BUE T RE B
4.9 _ _ 896Wh RT, 0.5P:/0.5P4
Rated discharging energy
PRAEFE TR
4.10 Standard charging 448W (0.5P¢) RT
ower
i i
Charge | AFFEEARHBIIFH ,
_ AN FVFFH
4.1 Maximum <-10°C
_ not allowed to charge
continuous
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charging power WLI# Map -10°CslifE<55°C
AFVFFH
>55°C
not allowed to charge
HROK FOVE 7 HL L .
: SRR 7o e R
4.12 Cut-off charging 3.65V o
AT AR Py
voltage
ROR SCVF 78 FLR
5l Maximum
413 _ -10°C~55°C N.A.
charging temp.
range
HRe 7 HL U Y
4.14 Optimal charging 10°C~35°C N.A.
temperature range
PRAETCR T F
415 Standard 448W (0.5P4) RT
discharging power
BRI R D
4.16 Maximum pulse 896W (1Py) RT, 50% SOC, 10s
discharging power
RIS O VF I A L >0° _ X
‘ PEEEE 28V (7000 S P
417 TBCH cut-off discharging STE—
° JPXA
Discharg voltage 2.0V (T<0°O)
© PN S CER el
Allowable
4.18 _ _ -30°C~55°C N.A.
discharging
temperature range
S5 T L O S
Optimal
4.19 , , 10°C~35°C N.A.
discharging
temperature range
- s - i All
PRI | B R PG Allowed
4.20 | Storage Optimal storage 10°C~35°C storage temperature: -
Condition | temperature range 40°C~60°C
4.21 ° BAE T T RS 30%~50% SOC N.A.
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Optimal storage
state of charge
172 )% Storage
4.22 o <75% RH N.A.
humidity
H T4 FERZS Delivery capacit
423 |77 00) y capacty 20%S0C [ % Adjustable

5 H:#e Electric performance
5.1 WG BUE AR REETERE
Initial charging and discharging capacity, initial charging and discharging energy
®2 VIGTE I R A E. AeEMERE

Table 2 Initial charging and discharging capacity, initial charging and discharging energy

FFs g
No. WiH Item ;M Spec %% Remark
511 Wit R A E (0.25P:) >280Ah RT, 0.25P;, 7.4
Initial charging capacity (0.25P) more on 7.4
512 WG # (0.25Pg) >280Ah RT, 0.25Py, ZW. 7.4
Initial discharging capacity (0.25Pq) more on 7.4
513 WG FE e R (0.25P¢) >896Wh RT, 0.25P;, 7.4
Initial charging energy (0.25P) more on 7.4
514 WG AR (0.25P¢) >896Wh RT, 0.25Py, ZW.7.4
Initial discharging energy (0.25P4) more on 7.4
515 WG R A E (0.5P:) >280Ah RT, 0.5P;, ZW.7.4
Initial charging capacity (0.5P.) more on 7.4
516 WG E (0.5Pg) >280Ah RT, 0.5Pq, ZI.7.4
Initial discharging capacity (0.5Pq) more on 7.4
517 Wit REE (0.5P:) >896Wh RT, 0.5P;, ZW.7.4
Initial charging energy (0.5P) more on 7.4
518 IR REE (0.5Pq) ~896Wh RT, 0.5Pq, Z0. 7.4
Initial discharging energy (0.5Pq) more on 7.4

5.2 fER A MERE Rate charge and discharge performance
3 AR

Table 3 Rate charge and discharge performance
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N WiH Item #K% Spec %7 Remark
o.
) J/0.5P;, =L 7.
(e 5 U >95% "I 1;:;;5% o °
5.2.1 Rate charge energy T 2P 05n % T
retention rate >90% 1 2P0 2T
More on 7.5
, .5Py, Z.7.
e O R (% >95% "I 1?:2:0:7 - °
5.2.2 Rate discharge energy RT. 2P./05P % T
retention rate >90% » 2P0 B
More on 7.5
5900 RT, 0.5P4/0.5P:, &I, 7.
= (o)
(RS Wi G & More on 7.5
523 Rate charge and -85, RT, 1P4d/1P;, &L 7.5
o discharge energy R More on 7.5
efficiency £80°% RT, 2P4/2P., ZW. 7.5
- More on 7.5

5.3 iR 78 B 4 BE High and low temperature charge and discharge performance

R4 AR IERE

Table 4 High and low temperature charge and discharge performance

%5 No. WH Item #% Spec %3 Remark
e, 78 HL RE R DR R . o
5.3.1 Charging energy retention >98% 45:2°C. 0.5Pc, ZH7.6
rate@ high-temp. More on 7.6
et I H RE R PR R
5.3.2 Discharging energy retention 298% 4542°C, 0.5Pq, ZIL7.6
rate@ high-temp. More on 7.6
el 788 R R AROR
5.3.3 Charging and discharging >90% 45:2°C, 0.5P4/0.5Pc, ZJi7.6
energy efficiency@ high-temp. More on 7.6
IR 7S L RE R IR T . o
5.3.4 Charging energy retention 280% 5+2°C 0.5Pe ZHT.7
rate@ low-temp. More on 7.7
IRIR B RE B ORI 3 +2°C, 0.5Pg, & 7.
535 Discharging energy retention =75% Pt Dobe e
More on 7.7
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rate@ low-temp.

RIR 7 BUR REERR 549°C. 05P/0.5P.. S 77
+ ° ’ . . y = .
5.3.6 Charging and discharging >75% - of0-9Fe, 2k
energy efficiency@ low-temp. More on 7.7
5.4 fifigPERE Storage performance
® 5 frftkne
Table 5 Storage performance
FFs y
N WH Item ;H Spec %&£ Remark
o.
iR AEE R R
5.4.1 _ _ _ 290%
Discharging energy retention rate@ RT
FiR AR ERE R RT, 28D,
54.2 _ 292% %W, 7.8
Charging energy recovery rate@ RT M/ '7 8
oreon7.
FIRBCRREE IR E R
5.4.3 _ _ 292%
Discharging energy recovery rate@ RT
L R
5.4.4 _ _ _ _ 290%
Discharging energy retention rate@ high-temp.
. P ¥2°C, )
FR e A AR 45£2C. 7D
54.5 292% ZH7.9
Charging energy recovery rate@ high-temp. More on 7.9
et TS HEL RE R PR R
5.4.6 _ _ _ 292%
Discharging energy recovery rate@ high-temp.
A7 7R RE R IR
547 . 290% 45+2°C, 28D,
Charging energy recovery rate of storage ‘% 5.7 10
Z N .
\ N &b EL %
548 _ _ LRSS >90% More on 7.10
Discharging energy recovery rate of storage
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5.5 7 %RE Cycle life
* 6 faHitae
Table 6 Cycle life
5
N TH Item K Spec %% Remark
o.
e RT, 0.5P:0.5P4, 80%EOL
FRAE TR \ e i
5.5.1 _ 26000 /X I AN, 20 7.1
Cycle life e
With fixture, more on 7.11
b (R RT, 0.5P.0.5P4, 70%EOL
7D ¥
5.5.2 o >8000 WIEMR, W 7.11
Cycle life
With fixture, more on 7.11

6 Z4tkfE Safety performance

RT wetige

Table 7 Safety performance

5 .
No. WH Item #HE Spec #%1¥ Remark
61 oy &zl AEELE, Ak M55 7.12
Over discharge No fire, No explosion See test method on 7.12
6.2 UGN ANENE, AN MR TTIEN 7.13
Over charge No fire, No explosion See test method on 7.13
6.3 T ANENE, AN MR TTIEN. 7.14
Short circuit No fire, No explosion See test method on 7.14
6.4 PR AEELE, Ak M7, 7.15
Drop No fire, No explosion See test method on 7.15
65 I ANENE, AN MR TTVEN. 7.16
Heating No fire, No explosion See test method on 7.16
66 I AERLE, Ak M5, 717
Crush No fire, No explosion See test method on 7.17
I&UR IR, e R W70, 7.18
6.7 No fire, No explosion; No
Altitude simulation See test method on 7.18
electrolyte leakage
6.8 PR AERLE, Ak M 7% 7.19
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Thermal runaway No fire, No explosion See test method on 7.19

7 WX Test methods
7.1 FrifEMNR 24 Standard test method

RGO HT P i (ERE S A>T 1 A A, AR RECST 6 . BRAFRDA WM, A<M
W R T AR .

MR 25 C 5 °C, HXREHN<90%, KET) 86 kPa~106 kPa. At g2
=R (RT), &%525 C £2 C.

The cell being tested should be newly manufactured (less than one-month storage and
less than 5 times cycled). Unless otherwise indicated, all test conditions in this specification
are as follows:

The temperature is 25 C + 5 C, the relative humidity is 15% to 90%, and the
atmospheric pressure is 86 kPa to 106 kPa. The room temperature (RT) mentioned in this

specification refers to 25 C +2 C.
7.2 ¥IUBALFEH Initial charge
(OFE % i T A & 5h;
@S LL 0.5Pg TH DA B2 LSy 2.5V, & E 30min;
@HLLL 0.5Pc 1H I % 70 L 23 B [k 2 3.65V, & 30min.
(DThe cell is stored for 5h at RT;
@The cell is discharged to 2.5V at constant power of 0.5P4, then rest 30 minutes;
B®The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes.
7.3 W44k Initial discharge
(OFE % i T 1A & 5h;
@HLL L 0.5Pc HII & FEHIZE R 3.65V, ##+E 30min;
@HLELL 0.5Pa H D) Z SR R UK 2.5V, ## & 30min.
(DThe cell is stored for 5h at RT;
@The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes;

3The cell is discharged to 2.5V at constant power of 0.5P4, then rest 30 minutes.
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7.4 WA AR . WA 78 i E A & Initial charging and discharging capacity, initial

charging and discharging energy
1) 7= T (0.25P¢ /0.25Pq¢)
OHLER 7.3 AT WA B ;

@HLL 0.25P: fHIN R S E H 5N 3.65V, ##E 30min;

@ LA 0.25Pg HII I LA HE O 2.5V, i & 30min;
@EE@~B)3 IX;

L=k eI A& RO BE B IIEAF A4 R .

At room temperature (0.25P¢ /0.25Pq)

@ The cell is discharged according to term 7.3;

@The cell is charged to 3.65V at constant power of 0.25P¢, then rest 30 minutes;

(3)The cell is discharged to 2.5V at constant power of 0.25P4, then rest 30 minutes;

@Repeat @~® 3 times;

Take the average of three charge and discharge capacity and charge-discharge energy

as the result.
2) fEE i~ (0.5Pc /0.5P¢)
O/ 7.3 BAT VAT,
@ LA 0.5Pc HZh R FE R A Ry 3.65V, {##E 30min;
@ LA 0.5Pg fE D) H A £ /i 0 2.5V, i E 30min;
@EEQ~B3 IX;
=GR A& FER B BRI EAF iR
At room temperature (0.5Pc /0.5Pq4)

(DThe cell is discharged according to term 7.3;

@The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes;

(®The cell is discharged to 2.5V at constant power of 0.5P4, then rest 30 minutes;

@Repeat @~@® 3 times;

Take the average of three charge and discharge capacity and charge-discharge energy

as the result.
7.5 =iR%F I Rate charge and discharge at RT::
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FEZ T, FME 0T A3 PRI £ 2 7 TR 1 e

DL 7.3 FAT HEHIAE T s

@ADL 0.5Pc fHI) 7 L2 3.65V, & & 30min;

@HLEG A LL 0.5Pe HI)# & 2.5V, ##E 30min;

@HERAREL 1P HD) R 7 L % 3.65V, H & 30min;

@R HARLL 0.5Pc fEIh A FEHL 2 3.65V, ## & 30min;

©@HLS AR 1Po THD)Z R 2 2.5V, & 30min;

@HLE AR, 0.5Pg [HI) I HLE 2.5V, #E 30min;

@ HL AR, 2P H) R 7 HL 2 3.65V, & E 30mn;

Q@ HRARLL 0.5Pc fHI) AL 2 3.65V, ##E 30min;

O H AR L) 2P THIh TS 2 2.5V, ## & 30min;

ADH A LL 0.5Pq THIH i % 2.5V, ##E 30min;

@ HG AL 1P TE) % 8 L %8 3.65V, ## & 30min;

@) AR DL 1P IR S 2.5V, ##E 30min;

@9 HL S R DL 0.5Pa TH IR & 2.5V, #E 30min;

G H AL 2P fHI) % 78 HL %8 3.65V, i & 30min;

Q) HL HL AR DL 2P 1H I Z M % 2.5V, ##E 30min;

MiILELS B, @, @, ®. @. @. @. ®. ©. WHFEHEE. BEAER. o
], R SRR, HHRA R RIESERO. G, @. ©. @, OKIEIE > HIHE 1P,
2Pc Al 1Pa. 2Pq 25 NI 7R HLRE & . T RE &40 A AH X T 0.5Pc, 0.5Pq 2547 T I 78 L RE &
R R AL R R, REP B, ©). . OWHIEEES 5 0.5P: fil 0.5P4. 1P Al
1Pa. 2P #ll 2Pg 251 T I RE B R H .

At room temperature, test the charge and discharge rate performance according to

following steps:

(DThe cell is discharged according to 7.3;

@The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes;
®The cell is discharged to 2.5V at constant power of 0.5P4, then rest 30 minutes;
@The cell is charged to 3.65V at constant power of 1Pc, then rest 30 minutes;

B The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes;
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®The cell is discharged to 2.5V at constant power of 1P4, then rest 30 minutes;

(DThe cell is discharged to 2.5V at constant power of 0.5P4, then rest 30 minutes;

(®The cell is charged to 3.65V at constant power of 2Pc, then rest 30 minutes;

@The cell is charged to 3.65V at constant power of 0.5Pc, then rest 30 minutes;

0The cell is discharged to 2.5V at constant power of 2P4, then rest 30 minutes;

1DThe cell is discharged to 2.5V at constant power of 0.5P4q, then rest 30 minutes;

12The cell is charged to 3.65V at constant power of 1P, then rest 30 minutes;

@3)The cell is discharged to 2.5V at constant power of 1Pg, then rest 30 minutes;

14)The cell is discharged to 2.5V at constant power of 0.5Pq, then rest 30 minutes;

15The cell is charged to 3.65V at constant power of 2P, then rest 30 minutes;

6)The cell is discharged to 2.5V at constant power of 2Pq, then rest 30 minutes;

17)Record the charging energy, discharging energy, charging time, discharging time,
charging capacity and discharging capacity of steps @. @. @. ®. ®. ©. 1©2. ). ().
(6);Respectively calculate 1Pc,2Pc 1P4,2Pq4 charging and discharging energy retention rate
relative to 0.5P¢, 0.5P4 according to the data of steps @. ®. @. ©®. ©. 0; Respectively
calculate charging and discharging energy efficiency of 0.5Pc and 0.5P4, 1Pc and 1P4, 2Pc
and 2Pgq according to the data of steps@). @3). 5. 6.
7.6 =i 7E /i High temperature charge and discharge:

¥ 7.3 BATHIAEALTICR ;

@7E 45°C+2°C N i A7 5h;

(£ 45°C+2°C T LA 0.5Pc fEI)F 75 LA 3.65V, & 30min;

@TE 45°C+2°C N LL 0.5Pq [H I HLEE 2.5V,

A A E S R R E I U E s iR AR BCR RE R AR, Wit AR SR R Rt E

(0.5Pc) HILLE iR e BEEIRIT R, MiRBCEREE SWIIRHEEE (0.5Pe) HILLE M

T e B R

(DThe cell is discharged according to 7.3;

@The cell is stored for 5h at 45°C+2°C;

@The cell is charged to 3.65V at constant power of 0.5P¢ at 45°C+2°C, then rest 30min;

@The cell is discharged to 2.5V at a constant power of 0.5Pq at 45°C+2°C;
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The ratio of discharging energy to charging energy is the charging and discharging
energy efficiency@ high-temp, the ratio of charging energy to initial charging energy (0.5Pc)
is the charging energy retention rate@ high temp., the ratio of discharging energy to initial
discharging energy (0.5P4) is discharging energy retention rate@ high-temp.

7.7 RIE 75 H Low temperature charge and discharge:

OF% 7.3 FATHIIEAIH

@7 5°C+2°C N k17 20h;

@FE 5C+2'C NP 0.5Pc HIIF 7 HL % 3.65V, i E 30min;

@TE 5°C+2°C F LA 0.5P¢ HIJHR I H 2 2.5V;

RIS R REE S R AR B OV IRIR R e B AR, (R HEE SWIRT AR

(0.5P¢) HJHAE NRIG 78 e BE E ORI %, (RIRBCE REE HHIMR I B BE & (0.5Pq) HYELAE 91
TR B B R

(DThe cell is discharged according to 7.3;

@The cell is stored for 20h at 5°C+2°C;

3The cell is charged to 3.65V at constant power of 0.5P¢ at 5°C+2°C, then rest 30min;

@The cell is discharged to 2.5V at constant power of 0.5Pq at 5°C+2°C;

The ratio of discharging energy to charging energy is the charging and discharging
energy efficiency@ low-temp, the ratio of charging energy to initial charging energy (0.5Pc)
is the charging energy retention rate@ low-temp., the ratio of discharging energy to initial
discharging energy (0.5P4) is discharging energy retention rate@ low-temp
7.8 FRAEEMSRE. BEEIKE energy retention, energy recovery at room temperature

W% 7.2 FATHII L FE RS

QFEE R M EfF 28 K;

QFEER T, Ll 0.5Pa HIJ I 2 2.5V, ##HE 30min, 33 HAEE, H 5V H A
& (0.5Ps) HJLLIE RV BEE IR FF 2,

@FLL0.5Pc HY)ZE R HL % 3.65V, L 0.5P« fHIIZ M ZE 2.5V, 155170 LIk 5 fg & A
HKEREE, HE5WIMReHAERE (0.5P:) MR HAERE (0.5P¢) HILLEERI NFEHAEEIKE
AW e E IR .

(DThe cell is charged according to 7.2;
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@The cell is stored for 28 days at RT;

®The cell is discharged to 2.5V at constant power of 0.5P4 at RT, then rest 30min; The
ratio of the discharging energy to the initial discharging energy (0.5P4) is the discharging
energy retention rate@ RT;

@The cell is charged to 3.65V at constant power of 0.5P¢, then discharged to 2.5V at

constant power of 0.5Pq; record the charging recovery energy and discharging recovery
energy, the ratio of the charging recovery energy to the initial discharging energy (0.5P4) is
the charging energy recovery rate@ RT, and the ratio of the discharging recovery energy to
the initial discharging energy (0.5P4) is the discharging energy recovery rate@ RT.

7.9 EiRAEEMREE. BEEIKE energy retention, energy recovery at high temperature

% 7.2 BATHIIEN AT L

@7E 45°C+2°C F A7 7 K

OFE=R F##E 5h, Ll 0.5Pq fHIIF 2 2.5V, ## & 30min, 33HHAEE, H
s RE R (0.5Pa) HIHLAERI My RE B IR FF 3,

@FLL 0.5 P lHINE 7 A 3.65V, LL 0.5Pq HINFHEE 2.5V, 15378 k& fg & Al
AR E, HEVIGRHEEEE (0.5P) MYl HAERE (0.5Ps) MILERI AR HAER K
HRMTL AR E R,

(DThe cell is charged according to 7.2;

@The cell is stored for 7 days at 45°C+2°C;

@The cell is stored for 5h at RT, then discharged to 2.5V at constant power of 230W

dr

1

(0.5Pq), then rest 30min; The ratio of the discharging energy to the initial discharge energy
(0.5Py) is the discharging energy retention rate@ high-temp.;

@The cell is charged to 3.65V at constant power of 0.5P¢,then discharged to 2.5V at
constant power of 0.5Pq; record the charging recovery energy and discharging recovery
energy, the ratio of the charging recovery energy to the initial charging energy (0.5P4) is the
charging energy recovery rate@ high-temp, and the ratio of the discharging recovery energy
to the initial discharging energy (0.5Pq) is the discharging energy recovery rate@ high-temp.
7.10 174 At &% 5 & Stored energy recovery rate

O 7.2 AT T L

@7E =R T LA 0.5Pq TEZ) Z I EHT4R TN R BEE ) 50% )5, 1 45°C+2°C T ififr 28 K;
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@FEE R 5 E 5h 5, LL0.5P4 fHIHMHLZE 2.5V;

@FEEIR T LA 0.5Pc [HIh R A H % 3.65V, ##E 30min, H3 A HEMKERER;

GFE %N N LA 0.5Pa [HIJ R AL 2 2.5V, 1938 Ik K BE & s

FAHEWRE AR MK ERESYIG A EAER (0.5P:). WA A AR (0.5P) HELERD
NAFEFE R RE R E R SHCRREEIKE K.

(DThe cell is charged according to 7.2;

@The cell is discharged to 50% of initial discharging energy at constant power of 0.5Pg4
at RT, then stored for 28 days at 45 C+2°C;

3The cell is stored for 5h at RT, then discharged to 2.5V at constant power of 0.5Pq,
rest 30min;

@The cell is charged to 3.65V at constant power of 0.5P¢ at RT, then rest 30 minutes,

record the charging recovery energy;

B The cell is discharged to 2.5V at constant power of 0.5Pq at RT, record the discharging
recovery energy;

The ratio of the charging recovery energy to the initial charging energy (0.5Pc) is the
charging energy recovery rate of storage, and the ratio of the discharging recovery energy to
the initial discharging energy (0.5Pq) is the discharging energy recovery rate of storage.

7.11 FriEfEIA Z 4 Cycle life

USSR T, 50%S0OC R& T EkE, JARSA/NFREKIRT GEFE: K
F£ 250mm, &= JE 185mm), 3 E 77 300+20kgf, I8N B BEMRRIE IR 4

D # 7.3 BATHIIRATEOH ;

@ ML 0.5P: [HI) A g% 3.65V, fif & 30min;

@ HLL 0.5Pg HI A HLE 2.5V, 1A E 30min;

@ RO ~@IELAEH, HBEBIHIEZM, CRIEHIREL.

Take the cell on a fixture of the size more than the cell (for example: 250mm length and
185mm height), keep the cell under pressure of 300+20kgf@50%SOC, then test the cycle
life according to following steps at RT:

@ The cell is discharged according to 7.3;

@The cell is charged to 3.65V at constant power of 0.5P, then rest 30min;

(3 The cell is discharged to 2.5V at constant power of 0.5P4, then rest 30min;
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BRepeat@~®), until the end condition, record the cycle times.
7.12 i Over discharge
OF% 7.2 HATVIIE TS
@TEZIR T 1C HIAEH 90min B HLE AR OV {1k, 455 %2 1h,
(D The cell is charged according to 7.2;
@ Discharge at 1C current for 90 minutes or the voltage reached 0V at RT, observe for

1 hour.
7.13 it 7 #H Over charge

D% 7.2 FATHILEAL T H
@H AT E, R ERNSTA/NTFHES KNS (X KE 250mm, &EF 185mm), i
47 300+20kgf;

OTEERE NLL1C R A A 1.5 5210 R sl fi i (B IE B 1h, 2595 0% 1h.
(DThe cell is charged according to 7.2;

@Take the cell on a fixture of the size more than the cell (for example: 250mm length
and 185mm height), keep the cell under pressure of 300£20kgf ;
(3Charge at 1C current to 1.5 times the cut-off voltage or the charging time reached 1h,

observe for 1h.
7.14 45 & Short circuit

OF% 7.2 HATHIIR TS

@F HEIE. ARE IR 10min, SMHBAREHIH<5mQ, 45 EMEE 1h,

(DThe cell is charged according to 7.2;

@Short circuit externally for 10 minutes with line resistance <5mQ, observe for 1 hour.
7.15 &% Drop

OF% 7.2 ATHIIR TS

Q¥ RS IE TR T T, A 1.5m m AL B ks BRI 1 7k M 1h.

(DThe cell is charged according to 7.2;

(2Dropped from a height of 1.5m upside down to a concrete surface, observe for 1 hour.

7.16 fn# Heating

OF% 7.2 BATHIAEALTEHL 5
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@)% HSTE PGS RIS A TR n#, BL 5°C/min S ETFHE S 130+2°C, IEEL 30min 5

fF bk, WEE 1 /N,
(DThe cell is charged according to 7.2;

@The cell is placed into oven, and the temperature to of the oven is raised at a rate of

5°C/min to a temperature of 130£2°C and remain for 30 minutes at the temperature before

the test is discontinued, observe for 1 hour.
7.17 £% )& Crush

Gk ga f e an 2D gR AT
OF% 7.2 BATHIAEAL TEHL 5
1% T HI AT AT 1R 5 -

FEET7 ) BEE T HRSHREOT S (SFE 1 R,

FrEME: 5 75 mm BRI, SRR E (LD KT R HSr
JF

PRI (521) mm/s;

FrRRERE: RIAT] OV B EIA B 30%4 45 Ik 1155 (13+0.78) kN J5 1% 1k
PrHe, PREF 10min.

@M% 1 h,
Test the crush according to following steps:

(D The cell is charged according to 7.2;

2 Test according to following conditions:

Crushing direction: The force for the crushing shall be applied in direction nearly
perpendicular to a layered face of positive and negative electrodes inside cell (refer
to Figure 1);

Crushing tool shape : A semicylinder with a 756mm diameter, and the length more
than the cell

Crushing speed: (5+1) mm/s;

Crushing degree: voltage of the cell to 0V, or a deformation of 30 % or more of initial

cell dimension occurs, or the pressure has reached (13+0.78) kN, remain for 10

minutes before the test is discontinued.

3 Observe for 1 hour.
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A1 B RO s =
Figure 1 Schematic diagram of extrusion plate and extrusion
7.18 i< JE Altitude simulation

¥z 7.2 BATHIIH A L,

@R L ETIN TR 11.6kPa (kB i, IRV SR, ##E 6h, MW 1h,

(O The cell is charged according to 7.2;

@ Placed in an altitude simulation test chamber, the pressure is reduced to 11.6 kPa

and maintaining this pressure for 6h @RT, and observe for 1h.
7.19 #:4% Thermal runaway

O A-FIeR AR E, JFHRRIOMNEERE, SRNESEE, MGk BEnHI)E
600~800W. SE ik fajth 5N Ak B A SEED, ANk & it BN B R, IR B AR
TR AN R T FEL I PR B ABOIN AT 5 22 e i 8 S0 8, S 00 e U A JR i AT LA 1 P 2 1Y
— A, B2 AR AR E B (S 2), R R RERAE R BE AN T s, HERAE N
+2°C, I AR RE R I I HAZ/N T 1mm;

@it kL 7.2 BEATHIMG RS, B 1C fEIRZEEETE /L 12min;

ORaIMHARE, I PRI REFSUINA, R R R B 4% i i A 2
300°CHY, fFibfilik, SRHAINAGHE

@il ai R

T R AENRAE AL T B SFAFHE -

a) WO G A L s B 5

b I AR B A B Lt ) ORI 5

c) W AR T AR =1"Cls;

d) Ma) +c) Bib) +o) KR, HE H it AR A B AR

e) M#AGERE R KINAER th A, WSRO A K BREIL R, 16 N 28 1k IR 5 e AR 7
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KAz

(DUse flat heating device of the surface should be covered with ceramic, metal or
insulating layer, and the heating power is 600~800W. The cell and the heating device fit
together, and the heating device and the cell should be in direct contact, and the size of the
heating device should not be larger than the heated surface of the cell; Then fit a temperature
monitor onto the side away from heat side (the opposite side of the heating device )(see
Figure 2), record the temperature data interval of the time less than 1s, The tolerance and
the diameter of the temperature monitor should be less than £2°Cand 1mm;

@After the cell is charged according to 7.2, continue charged for 12 minutes at 1C
constant current;

(3)Start the heating device and continue heating the cell with it's maximum power. When
thermal runaway is occurred or the temperature of the monitoring point reached 300°C, turn
off the heating device;

@ Record the test results.

Whether thermal runaway occurs shall be determined according to the following
conditions:

a) The test object occur voltage drop;

b) The temperature at the monitoring point reaches the protection temperature of the cell;

c) Temperature rise rate at the monitoring point =17C/s;

d) When a) +c) or b) +c) occurs, determine that the cell has thermal runaway;

e) During the heating process and within 1h after the heating, if the cell fire or explosion,

the test shall be terminated and be judged the cell has thermal runaway.

— m s
m ﬂ_ R ()
“

i FOF L 0 %

K 2 PRz Hor =
Figure 2 Schematic diagram of thermal runaway test heating

ghh FIRARAE NS RS SEBR S A 5, R AT EAN R, BRI TR
Combining the above standard content and the actual application scenarios of the cell, a
supplementary explanation of the test method is provided, as follows:
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1) MR T3 N ENL PR To0, R H . B OREF BRI, SR RSFA

N KT R

2) INFARRBIT = gl o A S A2 X T A LSS B FEAS R 3 SO0 AR LSRG F2AE k2, U

BB RUE TIEBCR B AR FAAR (8] 5 80— SR S AT B 4

1) Test tooling: In order to be closer to the actual working conditions, it is required to have

a fixture and the cell core to be tested in an upright state. The size of the fixture is not less

than the cell;

2) Heating device protection: In order to prevent the insulating film of the cell from being

melted during the thermal runaway test, the heating device and the cell can’t be separated

after the test, a layer of epoxy board should be placed between the cell and the heating device.

8 KGN Test regulations

8.1 te 3l H 143k 8 IHE

The inspection items shall be as specified in Table 8

* 8 ki H
Table 8. Inspection Items
e 2t RRHE
s W e
Inspection ) Inspection
Inspection Items .
Type Times

4.4 PRFRELE 4.6 HUETLHAERE
4.7 HUE TR E 4.8 HUE FLHIAEE
4.9 HUE A R E 4.10 bRt HIH
411 KRR ILE 4.12 KRR L
4.13 f RV 7S IR G 4.14 5 7E v O
4.15 FRAEBHT)E 4.16 FORFFSB IR
417 HRBKTBCR DA 4.18 EfRAVFBCE R

.- 4.19 FoVFBCHEIR BEE 4.20 e HE R IR

- 4.21 f A7 kIR FE Vi 4.22 RAEFFAETTHURES
Initial . /

4.23 fHEIRE

parameter _ , _
4.4 Nominal voltage 4.6 Rated charging capacity
4.7 Rated discharging capacity 4.8 Rated charging energy
4.9 Rated discharging energy 4.10 Standard charging power
4.11 Maximum continuous charging power
4.12 Cut-off charging voltage
4.13 Maximum charging temp. range
4.14 Optimal charging temperature range
4.15 Standard discharging power
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4.16 Maximum continuous discharging power
4.17 Maximum pulse discharging power 4.18 Cut-off discharge
voltage
4.19 Allowable discharge temperature range 4.20 Optimal
discharge temperature range
4.21 Optimal storage temperature range 4.22 Optimal storage state
of charge
4.23 Storage humidity
41 AW 4.2 ]~f 45 ZmMEE
K5 Pre | 4.1 appearance 4.2 dimension 100%
- delivery 4.5 internal resistance
inspection - _ Hh A Spot
4.3 HEE 4.3 Weight Check
SAREIUE . kI H LU/ H AR R R indicators other than
inspection-free items and factory inspection items:
511 WIIh AR A& 5.1.2 ¥IHBUR A&
5.1.3 WIah A e & 5.1.4 WG RE &
5.2.1 R HAERRITR 5.2.2 R HAEERIF R
5.2.3 R A REE R 5.3.1 mif 78 LA R R RF R
5.3.2 EiR R e R R FR R 5.3.3 i 78 L AR AR
5.3.4 (KR A L AE R R R 5.3.5 (R L e B R FF
5.3.6 (KA AL RE B AR 5.4.1 Zif AEERFFE
542 TR AHAREKE R 5.4.3 TR REEKE R
5.4.4 iR IR 5.4.5 il 7 HLRE B %
5.4.6 miRBUHRE K E R 54.7 A A RE R IKE H
5.4.8 AU e K E & 5.5.1 FrEAEH A3 fir
TSR 6.1 J‘%J‘iﬁlEﬁ 6.2 Ji?EE Z%
Type Test 6.3 Ak 6.4 PKIK GBT 36276-
6.5 In#k 6.6 Hf/& 2018
6.7 L% 6.8 ki

5.1.1 Initial charging capacity

5.1.3 Initial charging energy

5.1.2 Initial discharging capacity
5.1.4 Initial discharging energy

5.2.1 Rate charge energy retention rate

5.2.2 Rate discharge energy retention rate

5.2.3 Rate charge and discharge energy efficiency
5.3.1 Charging energy retention rate@ high-temp.
5.3.2 Discharging energy retention rate@ high-temp.

5.3.3 Charging and discharging energy efficiency@ high-temp.

5.3.4 Charging energy retention rate@ low-temp.
5.3.5 Discharging energy retention rate@ low-temp

5.3.6 Charging and discharging energy efficiency@ low-temp

5.4.1 Discharging energy retention rate@ RT
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5.4.2 Charging energy recovery rate@ RT

5.4.3 Discharging energy recovery rate@ RT

5.4.4 Discharging energy retention rate@ high-temp.
5.4.5 Charging energy recovery rate@ high-temp.
5.4.6 Discharging energy recovery rate@ high-temp.
5.4.7 Charging energy recovery rate of storage
5.4.8 Discharging energy recovery rate of storage

5.5.1 Cycle life

6.1 Over discharge 6.2 Over charge
6.3 Short circuit 6.4 Drop

6.5 Heating 6.6 Crush

6.7 Altitude simulation 6.8 Thermal runaway

8.2 i) K

8.2.1 KM GBI/T 2829.1-2012 (ML H e s —XAFE %, WETH . BERMERT. iR
BT 10, MEKT AL NI, BHEER (AQL) A 2.5,
Adopt the GB/T 2829.1-2012 normal inspection one-time sampling plan. The inspection items,
required chapter numbers and test chapter numbers are shown in Table 10. The inspection
level (IL) is II and the acceptance quality limit (AQL) is 2.5.
8.2.2 fEM) f, A —WE L EAGHEIS, ROREZ SR B AR TIR T, R
Ja FRHRARAZ I o H5 TR ORI ATS A — I — T LA A4, UEDE 2 oA S
In the pre-delivery inspection, if there is one or more unqualified items, the product should be
returned to the production department for reproduction and general inspection, and then
submitted for acceptance again. If there’s still one or more failures in the re-inspection, the
product should be judged as unqualified.
8.3 MAKL: Type Test
8.3.1 FPhh{E FAE DL — I BEAT R A 96 -
8.3.1 The product undergoes type testing in one of the following situations

a) FE B = # r=; | New product production and old product conversion

b) #] ", [ Factory transfer

o) Eralid—4 55 75"; | Reproduction after suspension for more than one year

d) 45ty T2EMkAE E K4S /Significant changes in structure, process or materials
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e) ELAEE, kg 12 M H ARSI, | Type test one time per 12 months
8.3.2 HE MM Decision rule
HERARR T, A IAGE, NMAERNNEHK.
Any item failed the type testing, the cell should be regarded as unqualified.
9 frE. BE. B%H. W7 Label, Packing, Transportation, storage
9.1 #ri& Labeling

FEAS T it b N AT T 4R

Each product should have a clear QR code on it.
9.2 fu%¢ Packing

PR IMES, RAIEPS RIS R RO R AN 2R .

The product has outer packaging to ensure that the product is not mechanically damaged
during transportation, loading, unloading and stacking.

9.3 izf Transportation

FEIBHRLAE o N 2 ke, B AR R ZARED . ol B, Bk H IR

During transportation, violent loading and unloading should be strictly prohibited, to
prevent server vibration, impact or squeeze, and to prevent from the sun and rain.

9.4 "1+ Storage

7 B AFAE PRI B -30°C~60°C, AHXSIRIESTE % HIIETH . M. WX PER A, &
B WAL & A TR A SR s 7 il NIz 15 K P AR CANF20 T 2mD.

The product should be stored in a clean, dry and ventilated warehouse with an ambient
temperature of -30°C~60°C and a relative humidity of <75%. The warehouse should not
contain corrosive gases; the product should be away from fire and heat sources (not less
than 2m.)

FWHLSTE 30%~50% SOC T UGN, =147 — ks, i
LA 30%~50% SOC, DA rEd i, Semaftge.

It is recommended that the cell be stored at 30% to 50% SOC. When the cell is not used
for a long time, charge and discharge it every three months, and charge to 30%~50% SOC

to avoid over discharge and affect its performance.
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10 %4 %% safety & warning

10.1 FEATH BT, RLVELRB B AR 15

Before using, you should read the specifications in detail.

10.2 ZE1EH R IR A OK T B He 3 LA

Do not immerse the cell into water or other conductive liquids.

10.3 ZE IERs RN Kb Bl () 2 B v ARG B AR b, RS TR AN REEE L 60°C,
A SR HL RS SR LR 60°C, 5 I HEEAT .

It is forbidden to put the cell into fire or expose it to the environment beyond its working

temperature range for a long time. If the working temperature of the cell exceeds 60°C, stop

its operation!

10.4 J= R F IR AR 7R AN il e e IE AR, 2RI Sl Fe e

Connect the positive and negative poles of the cell strictly in accordance with the signs and
instructions. No reverse charging!

10.5 G HLMRBCMLIRINS , I 3 e B SR AT HIR G 26 Ak R AR . A i, NLAE P K BB VR /KR e g%
fi S B DX AT o) B A TR FE By o 2R AEAT A N B )4 £ R AT A i A B RS Pl S M 5
When the electrolyte leaks, avoid contacting the electrolyte to skin and eyes. In case of
contacting, wash with plenty of water and seek medical advice. It is forbidden for any
person or animal to swallow any part of the cell or the substance contained in the cell.

10.6 Ry RIP RIS, A ZAUIRED . L s by, RGP T RERLEG, AR
TRELK K o

Protect the cell from mechanical vibration, collision and pressure impact, otherwise the cell
might be short-circuited, causing high temperature or fire.

10.7 FEAAE FE AR 2 o B LR R

Strictly forbidden to subject the cell to excessive mechanical shock.

10.8 PEARE AT Rt R AR B R . BV KRR VIR A AN T ] R LSS

Squeeze, drop, short circuit, leakage and other abnormal problems is strictly forbidden

during cell operation.

10.9 FEAH FH I 7 o oA % v RS 2 B 415 E B i BRI S OGO
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During use, it is strictly forbidden to contact the cover of cells directly or connect them
together via conductors to form a circuit.
10.10 LA NIZ AT B i L 37 T b AT AL AT
Cells should be stored and used in a place away from static electricity
1011 FEAEH] . FEBCBERE A AR A B RS SURIAR A . HOR AR AR, AT el HoAth
JRL,  NSERME A, JFHEAT AR B AL PE
During operation, charge, discharge or storage, if the cell suddenly heats-up, emits odor,
discolors, deforms or has other reactions, it should be stopped immediately and treated
accordingly.
1M1 P=RHEH& ISR End of life management

N T B IR RS 22 A N, 2 B LA R ERER R G I il s B RS R R Y
BEL, FRONA B IR I B T vE AT SRV R e AR AR L R e AU A, 24 R s
A B I B AR A B 1) 80% A% (E A B S, H SRR, K S BR AR A AR 7 i
LA B AR 5 T S AR R 7= it o B ORAIE BT 4T

In order to ensure the security during using cells, the clients should establish an effective
tracking system to monitor and record the voltage and internal resistance of each cell. The
measurement and calculation methods should be discussed and commonly agreed by the
clients and Our enterprise When the capacity of the cell decays to 80% of the initial capacity,
the use of the cell should be stopped. Otherwise, Our enterprise will not bear the product

quality assurance responsibility based on the product sales agreement and this specification.
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M3 Appendix
(—) HERSHE [ cell dimension
<~ W1
A = — =—

H1
H2

#5 No. A5 Item JX~F (mm) Dimensions
1 L1 174.4+0.5
2 L2 123.0+0.5
3 H1 207.2+0.5
4 H2 204.3£0.5
5 W1 71.5+0.5
6 D1 26.0£0.2
7 D2 16.0£0.2




