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B & Preface

ARE N 2 T S8 — AT B AL bR v

The specification is the enterprise standard uniformly implemented by the company.

AP 19 5 1% R 5 GB/T 1.1—2009 Chr#EAL TAE TN 26 1 382> brdERIZ5 AT
M5 HIHE

The format of this specification is in accordance with the provisions of GB/T 1.1-2009,
standardization work guideline Part 1 : Standards Structure and Compilation.

AFrHEE S GB/T 31484-2015 (HLBIITA BN /1 & BRI dr ZOR SR B 7150
GB/T 31485-2015 (HIzZhIR4Hah & it e s BoR Kls J7vE) - GB/T 31486-2015 (i
FIRAEME) 1% it iV BE 2R SR TT )« Q/GX 60013—2019 (HLENVAZE M E T3
77 R AR R PR RE I R TR ) SR AL b, A5 S A W R SR PR AR 5, R E
PD000018057 (IFP20100140A-27Ah 27~ s it ™ S HUMS ) Amifk, FFxhkse ik, HE
PRUEN AT TAET AR 78,  BA9R S IFP20100140A-27Ah 4 85 H i = 5 O 1 A B0 0

On the basis of the references of GB/T 31484-2015 Cycle Life Requirements and Test
Methods for Power Cell for Electric Vehicles, GB/T 31485-2015 Safety Requirements and Test
Methods for Power Cell for Electrical Vehicles, GB/T 31486-2015 Electrical Performance
Requirements and Test Methods for Power Cell for Electric Vehicles, Q/GX 60013—2019
Technical Specification for Lithium Ion Power Cell for Electrical Vehicles, and with the
combination of the actual and test conditions of our company, it is specially formulated the
standard of PDO000018057 Product Specification for IFP20100140A-27Ah Lithium Ion
Rechargeable Cell. The test method and criteria is revised and supplemented to guide the

manufacturing and approval of [FP20100140A-27Ah Lithium ion Cell.
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CHARGES
A S BEAR &7 B B
R RE M
Q/GX 017-2017 Jéjdi,%ﬁ 2017.4.1 ) ZE
1 st Edition Hui Xiong
% Uk} MR
Q/GX 017-2020 A % 2020.10.15 T R .
New Version Updates Huaidong Ding
BAT: 4.2 RF
HaAEE B S RS %
E'D.T%? " '*R.jL 2023.06.02 fitst 52 ,
Revision: 4.2 Dimension Zhuoyan Ni
Add Battery Dimension (Nanjing Phase II
Q/GX 017-2023 < oAty sion (Nanjing )
BT BA L bR
HaAEE B S RS %
aj%?.ﬂ uRT@. 2023.06.02 ﬁﬁx.
Revision: Figure A.1 The size of the cell Zhuoyan Ni

Add Battery size diagram (Nanjing Phase II)

T HARASE AR ILIE S
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1 JEH Scope

APRAERLE T IFP20100140A-27Ah HUHES 1 RV A PE R R . WBR 7%, IR, #rs. .
BRI AR BR

This Standard sets out the performance requirements, test methods, inspection rules, marking, packaging,
transportation and storage requirements for [IFP20100140A-27AH lithium ion rechargeable cell.

AARUEIE T2 74277 (1) IFP20100140A-27Ah B4 557 Hith

This standard is applicable to IFP20100140A-27AH lithium ion rechargeable cell manufactured by the

company.
2 FyEE5| 30 Normative references

I HUSTAE XS T A SO R S FH A b AN T 2 1) o FLAE Y H R 51 ST, A0 I R RicA 1S T AR S0
JUANE BRI RIS, oA (s prA FEsen) & 430

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

GB/T 31484-2015  HLENVA 2N /1 & AR AE A A7 fiy 2R SAR K7 1%

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

GB/T 31485-2015  FLah4- 2 /7 & it 2¢ 4 2R Ak B s 1%

GB/T 31485-2015: Safety requirements and test methods for traction batteries of electric vehicle

GB/T 31486-2015  FLahi 4= 2 /7 & Hu it A ik e 25Kk Bl Uik

GB/T 31486-2015: Electric performance requirements and test methods for traction batteries of electric
vehicle

NJGX-TS-QMD-06 IFP20100140A-27Ah FEES AR i

NIGX-TS-QMD-06: IFP20100140A-27Ah cell appearance standard

Q/GX 60013—2019  HLZNIR 4 B 25 3 g it B A< L 1 RN 107 1%

Q/GX 60013—2019: Test Method for the electrical properties of lithium ion rechargeable cell used in

electric vehicles
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IEC 62133-2 Bl S =l 14 FELARE I ) — 2 FbL vt R 28 bt — (6 465 Qe b — A bt % G e Yt i 2 1
LARTORAERE AN 56 2 57y BARS

IEC 62133-2 Secondary batteries and batteries with alkaline and non-acid electrolytes - Safety
requirements for portable sealed secondary lithium batteries and their manufacture and portable applications
-Part 2: Lithium systems

IEC 62619 Btk A A R R A Jo A — 0 FELVHL R 8 PR s — Tl FE) — R el el M0 25 vl ) 22 4 5K

IEC 62619: Secondary batteries and batteries with alkaline and non-acid electrolytes - Safety
requirements for secondary lithium batteries and batteries for industrial use

JIS C 8714 e jth PSE AiIE 2 M Ax i

JIS C 8714 Standards for lithium battery PSE Certification

UL 1642 #HH 22 2 hr ik

UL 1642: Safety standard for lithium batteries

UL 1973 FATHEER, Fh iR mahpig (LERD (¥ it B A bri

UL 1973: Standard for battery applications for stationary, vehicle auxiliary power, and light Electric
Track (LER)

UN 383 IRE G fah itz f i WA I AR M 28 3 373 38.3 4K

UN 38.3: United Nations Recommendations on the transport of dangerous Goods, Part 3, Manual of Tests

and Standards, article 38.3

3 ARiEME X Terms and definitions

3.1 k. ERRLARER OV BRI A RO E, R, R, B, e T,
BT 7 HL
3.1 Cell: Basic unit device that converts chemical energy directly into electrical energy, including electrodes,

membranes, electrolytes, housing and terminals, and is designed to be rechargeable.

32 EBEER: HFEKFS C, 1C KPRl 26 A TR A, 0.5C FRPRmbll 13 A
PR EEL VAL 4T 7 T HRL
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3.2 Multiplier Current: abbreviation C, 1C means the cell is charged and discharged with A current of 27A,

0.5C means the cell is charged and discharged with A current of 13.5 A.

3.3 HiwAE: WK TEN 7.3,

3.3 Nominal capacity: test method see 7.3.

3.4 EWRAR: BRHEIBAESIR 25 °C+2 °C. 50%S0C % F T, LA KRR IR 10, THEESHLAT
Ja B AT R AR A, SRR RS R AR A IR 22 B R DL AR 22 48, BRI ELR AT RE.

3.4 DCIR (direct-current internal resistance): under the condition of 25 °C +2 °C and 50% SOC at room
temperature, a cell is discharged with the maximum pulse current for 10 s to calculate the voltage and current
changes before and after discharge. Then, the difference value of voltage change is divided by the difference

value of current change, which is DCIR.

3.5 BRORFFEEFEHL: AR HIAETERE T, PRUESRAR BRI % AR R VAT RREE s L I ek
Lo
3.5 Maximum continuous charging current: The maximum current allowed for continuous charging of a cell at

a specified temperature to ensure the normal operation of the cell.

3.6 ERONFFEEBUR T PR EIRE T, DRE A b IR AR T R VAT RRESBCR ok
SERI
3.6 Maximum continuous discharge current: The maximum current allowed for continuous discharge of a cell

at a specified temperature to ensure the normal operation of a cell.

3.7 lHRFEHE ARG PR 0%SOC T, YR —EE T EATEE 3.65 V #ULK R
AR SIRMETR BT TR A B .

3.7 Ratio of constant-current charging capacity: the ratio between the charging capacity of a cell charged to
3.65V at a certain ratio under the condition of 0% SOC at room temperature and the charging capacity under

the standard charging method.
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3.8 AR E-20°C. 50%SOC &4, BRI 2 s kb B KB 3,

3.8 Cold start power: the maximum discharge power of 2s pulse of a cell at -20°C and 50%SOC.

3.9 RGN PN Rt FA L R A R I R RN T 5 R B, AE P R G P IR R 9 T AR A busbar

IR o

3.9 Cell temperature: The temperature of the cell top cover is measured by the temperature sensor connected to

the battery, and the temperature in the battery system is the temperature of the busbar module.

.

3.10 =AY 0 Meaning of product model:

IFP2

100 140 A—27Ah

L REREEh e A&

Nominal capacity of cell

A RN R N % Wi ks

The cell case is made of aluminum

AR AR I = B RS CARE D

Height dimensions of cell (excluding pole column)

AR AR HL i 5 2 RS

The cell width dimensions

AR AR HL it ) R RS

The cell thickness dimension

R AR B TR N T T

The cell is square in shape

AR AR HL it AR A R D Bt R kA

The cathode material of the cell is lithium iron phosphate

4 ZFEAMERE Basic performance

E R YN

Table 1 basic performance

T H Items #M#E Specification %48/ Condition/Notes

4.1 HhW %% NIGX-TS-QMD-06

Appearance Refer to NJGX-TS-QMD-06

42 JR~F M5 —#] (Nanjing Phase 1D FFEWEIERE, WRaiJ): 10 kef,
CJFBEx B8 B x| B 2131209 mm (BT 1 ADMALIAD | FAEASHRE <35 °C, VL=

) 2174209 mm (F|TE 1~41MH) | A1, (17%+2%)SOC

Dimension Thickness: 21.3%0.9 mm (The goods will | Including the thickness of the blue

(ThicknessxWidthx | arrive within one month) film, force binding: 10 kgf, Storage

Height) 21.740.9 mm (Arrival of ambient temperature <35 °C, See

goods within 1 ~ 4 months) Appendix A.1, (17%+2%) SOC
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%J%: 100.752£0.5 mm
Width: 100.7520.5 mm
B 141.88+£0.5 mm CREHLAE, F4b
A, RT3 145 7y

144.88£0.5mm (AL, EHML
AT 5 145 )
Height: 141.88 &= 0.5mm (including outer
film thickness and excluding terminals)

144.88 = 0.5mm (including outer

film thickness and terminals)

Bt —#1 (Nanjing Phase IID
JEREE: 21.3£0.9mm (F|TE 1 ANH A

217209 mm (F|H 1~4 1)
Thickness: 21.330.9 mm (The goods will
arrive within one month)

21.7£0.9 mm (Arrival of

goods within 1 ~ 4 months)
FifE: 100.75+0.5mm
Width: 100.75£0.5mm

FE: 141509 mm CREHREE, &40

JIERI T 85 W5 F )
1445795,

L I A

Height: 141.57)% mm Cincluding outer film

CEWAE, SR BA

thickness and excluding terminals )
144,535 mm Cincluding outer film

thickness and terminals)

BAE IR SE, A T):
FEAE BRI <35 °C,
(17%%2%)SOC
Including the thickness of the blue
film, force binding: 10 kgf, Storage
<35 °C,

10 kef,

ambient temperature
(17%+2%) SOC

Operating Voltage

43 & Weight 605 g£18 g
4.4 FRFRHEE
fﬁd HL 3oy
Nominal Voltage
. 1 kHz, i 1%
45 ZEFAMEACR | 0.9 mQ£0.3 mQ 7
1 kHz, Shipment status
4.6 HEFHMFLDCR | <3.0 mQ 50%S0OC(5C/10s, 25 °C)
1C bRk, 25 °C, A7,
47 WEAR "3
. JITERES- .
) i, 26.0 Ah 1C standard charge and discharge,
Nominal Capacity
25 °C,
See 7.3 for the test method
48 T IS
fF Rk 20V~3.65V
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L 21 0.33C AR REE AR T
49 fEEE I 0.33C BUBBERARE
) >140 Wh/kg According to 0.33C discharge energy
Energy Density o
calibration
410 HEikEE
0 BREL | 000 m
Altitude

FiE: (17%+2%) SOC A7 AR EE <35 °C, w3 2 S et 2 B J5 A7 0 4 S H AR,
Remark: (17%=+2%) SOC, Storage ambient temperature <35 °C, It can meet the cell storage within 4

months after the arrival of the power supply.

5 HM:EE Electrical property

5.1 FHPERE Charging performance

2 FuHERE

Table 2 Charging performance
IR H Items $#& Specification £&7E Notes

0.02C [-10 °C~0 °C), 0%SOC~100%SOC

0.1C [0 °C~5 °C), 0%SOC~100%SOC

0.2C [5 °C~10°C), 0%SOC~100%SOC
511  HCORFFEEFEH R 0.5C [10 °C~15 °C), 0%SOC~100%SOC
Maximum continuous charging [15 °C~60 °C), 0%SOC~100%SOC, H.
current LoC A FEL Y ) e v i B2 <60 °C

[15 °C~ 60 °C), 0%SOC~100%SOC, The
maximum temperature of cell <60°C

2.0C [15°C~35°C), 0%SOC~90%SOC
512 HARSCIFFRHEAL —RRPHEE 3.9V, RS HE 40V
Maximum allowable charging 390V First protection voltage 3.9V, second
voltage protection voltage 4.0V
513wV HRIRETEH
Maximum permissible charging 107C607C
514 SRt AR 00035 o
Optimum charging temperature range
5.1.5 fEJiTE AR LY
Constant current charging capacity >90% 2C
ratio

5.2 JXH %R Discharge performance
3 B ERE

Table 3 Discharge performance

| W H Items | A% Specification | £ ¥E Notes
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5.2.1 SN FRERCH IR

15 °C~40 °CZAF T, HARHM 1C iR
H L 763, & 1h, LL6C i E%ILE
% 2.0V, HEARRIBIE T <30 °C

Under the condition of 15 °C~ 40 °C,

Maximum continuous discharge current | 6C charge at 1C to 3.65V followed by constant
voltage charging until current drops down
to 0.05C, standing for 1h. discharge at 6C
to 2.0V, and the temperature rise of the cell
was < 30°C

5.2.2 SRR R 8C~10s

Maximum pulse discharge current 10C~5s 20 °C~35°C

12C~2s
s >0 °CTRCHE T PR HL
52.3 mARSCVFRCE R 20V , o
Min ible disch >0 °C discharge limit voltage
inimum permissible discharge -
b ¢ <0 °CHUH R LA

voltage 1.8V . o
<0 °C discharge limit voltage

524 HOKFOVFIR IR VG

Maximum permissible discharge -30 °C~65 °C

temperature range

5.2.5 SRR EETEE

. . 10 °C~35°C

Optimal discharge temperature range

52.6 FimBUERE 6 Al 25°C, MATHENL 7.3

Room temperature discharge capacity a 25 °C, See 7.3 for the test method

5.2.7  RHRBUER E/REE IR AR RN

o T . , 55°C, 1C, WkTTiEN 7.5
High temperature discharge capacity/ >100%/>100%
. 55°C, 1C, See 7.5 for the test method
energy retention rate
0°C, MBTTILIN 7.6
e >90%/>75% ©
528 RRMHEEZER/REREXR 0 °C, See 7.6 for the test method
Low temperature discharge capacity/ -10°C, MKTTE W 7.6
- 88 AP S 80%/260% y
energy retention rate -10 °C, See 7.6 for the test method
-20 °C, ATTIEI 7.6
>60%/>50% N
-20 °C, See 7.6 for the test method
e 25°C, 1C/6C, ML 7.7
529 ERBLEE/MERRIFER
. . . >96%/>92% 25°C, 1C/6C, See 7.7 for the test

Discharge capacity/ energy ratio
method
25°C, 1C/1C, MRTTEN 7.8

. - >91% 25 °C, 1C/1C, See 7.8 for the test

52.10 FRHCBAEEACE

ch d disch method

arge and discharge ener —
& ge enerey 25°C, 0.5C/0.5C, Wk 7.8
efficiency
>93% 25 °C, 0.5C/0.5C, See 7.8 for the test

method
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5.3 IThE{%:HE Power performance

K4 ThRMRE

Table 4 Power performance

5.3.5 FRERCEIIR

Continuous discharge power

T H Items #H% Specification %1 Notes
53.1 FREIREE
e jjz, b >1300 W/kg 50%SOC, 25°C
Mass power density
532 HBAThRZERE
s &L >2600 W/L 50%SOC, 25°C
Volume power density
533 BNMHEIIER 50%S0OC, 25°C, R J7ik0 7.11
Maximum discharge power 800 W 50% SOC, 25°C, See 7.11 for the test
method
53.4 AJE3IHE Cold start power | 40 W 50%S0OC, -20°C, MR 77k W 7.15
50%SOC, -20°C, See 7.15 for the test
method
AR TTEE W, 7.12 (20 °C~40 °C) , BlL%:
I
384 W/10 min BT H

See 7.12 for the test method (20 °C ~
40 °C), See the below figure

256 W/15 min

MR 775 7.12 (20 °C~40°C) , MK
Hdhs LT K

See 7.12 for the test method (20 °C ~
40 °C), See the below figure

16.0

14.0 .
12.0 —

10.0

TBCHELES 7]

6.0
4.0
2.0

0.0
0C 5C

—0—384W {HI)Z

8.0 o’—w——*g;"%

10C 157C

TR T

L ]
L ]
>

15.0 15.0 15.0 15.0
o
10.0 10.0 10.0 10.0
20°C 25°C 30°C 40°C

—eo— 256V [HIEK

Ve AR A A0 E T AR T I 15 A A e S U SR Y P i 77 i LR AR

Note: The constant power discharge time without marked temperature points can be approximated using the interpolation

K1

method based on the linear principle.

AN [RIIREE S PR B 2 T ]

Fig. 1 Constant power discharge time at different temperatures
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5.4 HhF 4y Battery life

* 5 HBAEG
Table 5 Battery Life

Typical Working Condition Life

ZSEES
>15 years, Life end is 70%

capacity retention rate

i H Items A% Specifications %&£ Notes
25°C, 1C/1C, (~150) kgf & H 77,
>2500 KX MR 7750 7.13.1, 80%EOL
>2500 times 25 °C, 1C/1C, (~150) kgf Clamp
force, See 7.13.1 for the test
method, 80% EOL
25°C, 1C/4C, (~150) kgf & H 77,
541 HRIEA AT >1000 X MR 0. 7.13.1, 80%EOL
Room Temperature Cycle Life >1000 times 25 °C, 1C/4C, (~150) kgf Clamp
force, See 7.13.1 for the test
method, 80% EOL
25°C, 1C/6C, (~150) kgf & E 77,
>350 X MR J795 I 7.13.1, 80%EOL
>350 times 25 °C, 1C/6C, (~150) kgf Clamp
force, See 7.13.1 for the test
method, 80% EOL
45°C, 1C/1C, (~150) kgf & 77,
>1400 X MR TTE N 7.13.2
>1400 times 45 °C, 1C/1C, (~150) kgf Clamp
540 EEEHLD force, See 7.13.2 for the test
High Temperature Cycle Life method
55°C, 1C/1C, (~150) kef & B 17,
>800 X MR TTE N 7.13.3
>800 times 55°C, 1C/1C, (~150) kgf Clamp
force, See 7.13.3 for the test
method
-10°C, 0.1C/0.5C, (~150) kgf 3%
543 fRIRIEIA A >200 X HAy, AN 7.13.4
Low Temperature Cycle Life >200 times -10 °C, 0.1C/0.5C, (~150) kgf
Clamp force, See 7.13.4 for the
test method
544 HPiZsdn >10 4 30%S0C, 25 °C, MATTE W 7.14
Calendar Life >10 years 30% SOC, 25 °C, Clamp force,
See 7.14 for the test method
545 SN TIA >15 4, FHarAlbN 0% & | (25£5) °C, 1C/1C, FHFEBHEA

it 10 ¥
(25+5) °C, 1C/1C, No more than
10 discharges per year
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5.5 T#f#1ERE Endurance performance
* 6 1rfiftERE

Table 6 Endurance performance

T H Items #M#E Specifications

£ 7E Notes

5.5.1 fAbIREEEH
Storage Temperature Range -40 °C~60 °C

AR AEE, AN, feTF
it A TR 7 S

The cell does not explode, does
not fire, and the capacity
decreases when stored at high

Storage Capacity Recovery Rate

temperature
5.5.2 e FEAF RS VE [ Optimal
B AT A IS VE ] Optima 10°C—35 °C
Storage Temperature Range
553 fHEAEEKER
e >97% 50%SOC, 25°C, 90d

554 =i ERFR/AEIRE
b
Room Temperature SOC Retention | >95%/ >96%

Rate/ capacity recovery rate

25°C, 100%SOC, 28d, A
2 7.9

25 °C, 100%SOC, 28d, See 7.9
for the test method

5.5.5 Ry far AR FER /AR EIKE

x 55°C, 100%SOC, 7d, MikJ5
High Temperature SOC Retention EIL 7.9
8 P >94%/ >95%
Rate/ 55°C, 100%SOC, 7 d, See 7.9 for
capacity recovery rate the test method
45°C, 50%SOC, 28d, MHkJ7
I 7.10
=95% 45 °C, 50%S0C, 28 d, See 7.10
e , , , See 7.
556 fEERERER ’
st c v R Rat for the test method
orage Capaci ecove ate P
ge Lapactty v 45°C, 100%SOC, 28 d, Mit77
UL 7.10
>93% *
45 °C, 100%S0OC, 28 d, See 7.10
for the test method
35°C, 50%SOC, 28d, MR 7
EW 710
=96% 35°C, 50%S0C, 28 d, See 7.10
> > , OCC /.
557 ftfEREWE % Storage °
c v R Rat for the test method
apaci ecove ate P
pactty Y 35°C, 100%SOC, 28 d, W7
L 7.10
>94% *

35°C, 100%S0OC, 28 d, See 7.10
for the test method
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6 ZEEHE Safety performance

H 4385 GB/T 31485-2015, 1EC62619, IEC62133, JIS C 8714, UL1642, UL1973, UN38.3 \ilF
FrdEfIRE 1, RN AT AR IEC62619. UL1642. UN38.3 iFf.
It has the ability to pass GB/T 31485-2015, IEC62619, IEC62133, JIS C 8714, UL1642, UL1973,

UN38.3 certification standards, and can provide IEC62619, UL1642, UN38.3 certificates.

7 R Test Method

7.1 i3 IE Test environment

B A & AN, BRI 2 N IR 25 °C£2 °C, MHXTIRE N(Q25% ~85%)RH, KA &
71 86 kPa~106 kPa; HLVBA R 7.2 770 HMRCERA 7.3 72 b rig 200 =R, =248
25 °C+£2 °C.,

Unless otherwise noted, the cell test environment conditions are: temperature 25 °C £+ 2 °C, relative

humidity (25% ~ 85%) RH, atmospheric pressure 86 kPa ~ 106 kPa; battery charging method is 7.2; cell

discharge is 7.3 Method: The room temperature mentioned in this standard refers to 25 °C + 2 °C.

7.2 Fr#EFSH Standard charging

iR R, BRAE ML 1C HIREEREN 2.0V, 5 E 1 h, RJE7ELL 1C IR EHEN 3.65
V I EE RS, SRS 0.05C IF IR H, RHEEHE 1 h

At room temperature, the cell is discharged with a current of 1C to a voltage of 2.0 V and left to stand for
1 h. Then, when the battery is charged with a current of 1C to a voltage of 3.65 V, it is switched to constant

voltage charging. When the charging current drops to 0.05C, the charging is stopped. Then let it stand for 1 h.

7.3 FR#ES R Standard discharging

St 7.2 Fei L, EIER, HARMEL 1C AR ERE N 2.0 V #UE, FEEAE (Ah)
AR RE R (Wh) .

Fully charge according to 7.2. At room temperature, the cell is discharged with a current of 1C to a

voltage of 2.0 V and the discharge capacity (Ah) and discharge energy (Wh) are measured.

7.4 EVWFH DC internal resistance
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1% 7.2 LT, EEE T 1C BKHE 30 min 5, 5E 1h, LLSC HFURCE 10s, THEBARRT
Je Y T AT R AR A, SRR RS FR T AR A R 22 (B B DA HRL AR A Y 22 1

Charge according to method 7.2. After discharging at 1C current for 30 min at room temperature, let it
stand for 1 h, discharge at 5C current for 10 s, calculate the voltage and current changes before and after the

discharge, and then divide the difference in voltage change by the difference in current change value.

7.5 FEMHESE/FEERFFR High temperature discharge capacity/energy retention rate

Jedi i 7.2 Tk FEAREIREE T 55 °C+2 °C -k 5 hy FRAEIZIREIRE N LA 1C BRI, T
HE 2.0V, iHEBHEEEEAN)MRHEEEE(Wh), WHS5EETRBOEEEMIEREE (%R 7.3) Kt
1, Byl TR A E/RE R IR AR, Hut Ik I i T AT e g

First charge according to 7.2 method; store at 55 °C+ 2 °C for 5 h at the specified temperature; then
discharge at the specified temperature with 1C current, discharge to 2.0 V, measure the discharge capacity (Ah)
and discharge energy (Wh), The ratio of that to the discharge capacity and discharge energy (according to 7.3)
at room temperature is the capacity/energy retention rate at high temperature. According to this method, the

discharge capacity at high temperature is tested.

7.6 KEMEAE/FEERTFR Low temperature discharge capacity/energy retention rate

JetiiB 7.2 JTEF L TR 527 FREIRE R (-20/-10/0 °C+2 °C) FA7fif 20 h Bl Fp s FL it 2 T IR
BEE B HARA BRI ;s FHEIZAREIRAE T LD 1C s, MRE 1.8V, R AR EREE
(Wh), W& 5= R BN BEE % 7.3) HE, BOER NRASR/GEERIESR, ik
T AR T R RE

First charge according to 7.2 method; Store for 20 h at the specified temperature in 5.2.7 (-20/ -10/
0 °C+2 °C) or the surface temperature of the cell reaches the target ambient temperature; Then discharge at 1C
at the specified temperature, discharge to 1.8 V, measure the discharge capacity (Ah) and discharge energy
(Wh). The ratio of the two to the discharge capacity and discharge energy (according to 7.3) at room
temperature is the capacity/ energy retention rate at high temperature. This method tests the discharge capacity

at low temperatures.

7.7 ZEBRFBEFEFRBEZLE Room temperature rate charge and discharge capacity
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Him N, PAREMEL 7.3 TVEBCR, Bl DOBUE R BT ER S AR 3.65 V, [REIAFRERE TR
HAR (Ah) MIZEHAEER (Wh) o =i T, BRBEBEL 72 5%e, UHEARETEER 2.0V,
BREIAFRGSRE T RBORAE (A MR REE (Wh) , HAj A g 5962 580 Lo E R 8 5 2808
HERFFR, WHEERSVIHEERN BRI B IR R,

At room temperature, the cell is discharged by the method 7.3, and the constant current is charged to 3.65
V at the specified rate respectively to obtain the charging capacity (Ah) and charging energy (Wh) at different
rates. At room temperature, the cell is charged in the 7.2 method and discharged to 2.0 V at the specified rate
to obtain the discharge capacity (Ah) and discharge energy (Wh) at different rates. The ratio of the discharge
capacity to the initial capacity is the rate discharge capacity retention rate, the ratio of discharge energy to

initial energy is the rate discharge energy retention rate.

7.8 FEIHEEERE Charge and discharge energy efficiency

i F, PARMLL 1IC RS ERE N 2.0V, FE 1h, A5 0.5C R 2 KA 3.65
VIR TR, B E AR 0.05C BT IETEH, TR A R A MIETRT B 7S FL LR E1(Wh),
FEHUEHFE 1 h; KRN LL0.5C U A Ry 2.0 VUL, THE R A B (AD) AR E & E2(Wh),
FOHCH e AR I E2/E1<100% K 15

At room temperature, the cell is discharged at a current of 1C to a voltage of 2.0 V, left to stand for 1 h,
and then charged at a current of 0.5C to a voltage of 3.65 V, and then switched to constant voltage charging.
When the charging current drops to 0.05C, the charging stops. Measure the charge capacity (Ah) and the
charge energy E1 (Wh) in the constant current stage, and let stand for 1 h after charging; the cell is discharged
at a current of 0.5C until the voltage is 2.0 V cut-off, and the discharge capacity (Ah) and discharge energy E2
are measured (Wh), charge and discharge energy efficiency is calculated according to E2/E1x100%.

RN, RARHEBZI 7.2 JETEE, TR A EA)AERP BT AL E E1(Wh);  HiA R
UL IC U 2 RO 2.0 V #UL, TR A B (AL MBCRRE R E2(Wh), 1C ARifEFE B A AEE AL
IR E2/E1x100%K 5 .

At room temperature, the cell is charged according to the method 7.2, and the charging capacity (Ah) and
the constant current stage charging energy E1 (Wh) are measured; the cell is then discharged with a current of
1C until the voltage is 2.0 V cut-off, and the discharge capacity (Ah) and discharge energy E2 (Wh), 1C

standard charge and discharge energy efficiency is calculated according to E2/E1x100%
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7.9 MHMAFE. OREEXEFEKRER Charge retention rate, self-discharge rate and capacity

recovery rate

St 7.2 D7, FESIR N AR 28 d BUAE 55 °C+2 °C NA#fik 7d, B TE 60 °C+2 °C R 474 7d
Ja, BLIC A ZE 2.0V, BETEARE, HSYIGAEEN AR i aORFER, FHEIR 7.2 J7ik7R
B 7.3 T, REIRE AR, HE5VIBAENHENERRKER, SRAEBRE RS SEMH
TR ZEME, BV HEIBE B,

First charge according to 7.2 method, store at room temperature for 28 d, or store at 55 °C+2 °C for 7 d, or
store at 60 °C£2 °C for 7 d, then discharge to 2.0 V with 1C current to obtain the discharge capacity. The ratio
to the initial capacity is the charge retention rate; then charge and discharge according to the 7.2 method to
obtain the recovery capacity, and the ratio to the initial capacity is the capacity recovery rate; the difference
between the room temperature capacity recovery rate and the room temperature charge retention rate is the

battery self-discharge rate.

7.10 FEiEAEEKE ZE Storage capacity recovery rate
SetiR 7.2 Jridise e, R TR 1C BUSH 30 min, FHTE 35 °C+2 °CHl 45 °C+2 °C T 474 28 d;

FEACIE 7.2 TP, RS T LA IC MORBORE 20V, AREIRA R, WA 1
50%SOC fHfit 7 EIRE A

First charge according to 7.2 method, discharge at room temperature with 1C current for 30 minutes, then
store at 35 °C£2 °C and 45 °C+2 °C for 28 d; then charge according to 7.2 method, discharge at room
temperature with 1C current to 2.0 V , get the discharge capacity, its ratio to the initial capacity is the 50%

SOC storage capacity recovery rate.

Jeti 8 7.2 JVEFR L, FRLE 35 °C+2 °CHI 45 °C+2 °C FA7fif 28 ds FiR4% 8 7.2 Jjvk7nrl, fEE|R T
PAUIC RRBCRZE 2.0 V, REIBCEA R, HE5WIHARKHEE ) 100%S0C it A B E %,

First charge according to 7.2 method, then store at 35 °C+£2 °C and 45 °C+2 °C for 28 d; then charge
according to 7.2 method and discharge to 2.0 V at room temperature with 1C current to obtain the discharge

capacity, which is the ratio of the initial capacity The ratio is the 100% SOC storage capacity recovery rate.

711 BRBEIIREME KR HIIZE Maximum discharge power and maximum feedback power
1% 7.3 7.5 M1 7.6 TEAF WA ENRE FBOREE, HFDUEAARIRE FH) SOC tHHEARfE; 4%
7.2 FE TR S T AR PR BRI B T 4 B A R (]S (>0°C, 5h: <0°C, 20h) , LA 1C HLJJS LA
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SOC Jy 90%, #&E 1h/5, LLMATERERKMK 6C HIAUKHE 10s, 88 40s, KK 1C HFLE SOC
VN 80%, 70%, ... 10%,MKANF] SOC "FHkrh e B fE s, IR EdE, $%M HPPC P75 ik
LA BB P D 3 B T LA S, TR AN RN BE AT SOC T i B RTBCRR T

Calculate the discharge capacity at different temperatures according to methods 7.3, 7.5 and 7.6, and use
this as the standard for calculating SOC at different temperatures; after charging according to method 7.2,
leave it for a corresponding time at the ambient temperature to be tested (>0 °C, 5h ; <0 °C, 20 h), adjust the
SOC to 90% with 1C current discharge, after 1 h of standing, discharge with the current temperature maximum
pulse current of 6C for 10 s, leave it for 40 s, and adjust the SOC to 80% with 1C current in turn , 70%,... 10%,
test the pulse charge and discharge capacity at different SOC, record the process data, and calculate the
maximum discharge power at different temperatures and SOC according to the calculation formula of DC

internal resistance and pulse power in the HPPC test method.

7.2 FFEEEI)ZE Continuous discharge power

%72 J7F7EH, ARJREL 256 W 384 W SRR DRI A I ALk 2.5V, RIS (8] R JRLBE I A2 5.3.5
HEK,

Charge according to 7.2 method, and then discharge at a constant power of 256 W, 384 W, etc. The final

voltage is 2.5 V, and the discharge time and temperature meet the requirements in 5.3.5.

7.13  JEFFFAr Cycle life
7.13.1 IREMEHE A Standard cycle life

PR FEIBAE 25 °Cx2 °CHEE N, LU ICfEE RIS LR 3.65 V BefE IS e i, BRI £ 0.05C A
1k, #E 10 min, ZAJELL1C BFUAEE 2.0V, FE 10 min; EE 2500 K B FEAMETH0E R &
%1 80%.

The cell is charged at a constant current of 1C to 3.65 V at a constant voltage of 25 °C £ 2 °C, until the
current drops to 0.05C to cut off, stand for 10 minutes, then discharge to 2.0 V with a current of 1C, and stand
for 10 min; When repeated 2500 times, the discharge capacity is not less than 80% of the rated capacity.

PR AL 25 °Cx2 °CHEE N, LU ICfEE USSR 3.65 V BefE IS e i, BRI £ 0.05C A
1k, B8 1h, S50 4C HIREZE 2.0V, ##E 2 h; FE 1000 VK2 B AME T 40E 25 211 80%.
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The cell is charged at a constant current of 1C to 3.65 V at a temperature of 25 °C + 2 °C, and then
charged at a constant voltage until the current drops to 0.05C and cut off. Let it stand for 1 h, then discharge to
2.0 V at a current of 4C, and let it stand for 2 h; The discharge capacity shall not be less than 80% of the rated
capacity when repeated 1000 times.

PR AL 25 °Cx2 °CHEE N, LU ICfEE USSR 3.65 V BefE IS e i, BRI £ 0.05C A
1k, B & 1h, RS 6C BMNHEZE 2.0V, H#E 2h: HE 350 KA EAME THUE =1 80%.

The cell is charged at a constant current of 1C to 3.65 V and then charged at a constant voltage at 25 °C+
2°C, until the current drops to 0.05C and cut off, let it stand for 1 h, then discharge to 2.0 V at a current of 6C,
and let it stand for 2 h; The discharge capacity shall not be less than 80% of the rated capacity when repeated
350 times.

7.13.2 45 °CHEHF 1 45 °C cycle life

FRHLIAE 45 °C2 °CIE R, DL IC {HE LS B E 3.65 V ¥ fEIS 78, ELEI L2 0.05C &
1k, #E 10 min, SRJ5LL1C BFUAHEZE 2.0V, #HE 10 min; BEE 1400 KNI ARMETHE A&
(¥1 80%.

The cell is charged at a constant current of 1C to 3.65 V at a temperature of 45 °C + 2°C, and then
charged at a constant voltage until the current drops to 0.05C. Let it stand for 10 min, then discharge to 2.0 V
at a current of 1C, and stand for 10 min; The discharge capacity is not less than 80% of the rated capacity

when repeated 1400 times

7.13.3 55 °CIEHFF 4 55 °C cycle life

PR FEIBAE 55 °C+2 °CHEE N, LU ICfEE RIS LR 3.65 V HAfE IS8 i, BRI £ 0.05C A
ik, #E 10min, /50 1C HIAUAHIZE 2.0 V, #E 10 min; HE 800 K 2 &AM T 8UE 25 8 10
80%-

The cell is charged at a constant current of 1C to 3.65 V at a temperature of 55 °C+2 °C, and then charged
at a constant voltage until the current drops to 0.05C and cut off. Let it stand for 10 minutes, then discharge it
to 2.0 V with a current of 1C, and let it stand for 10 minutes ; The discharge capacity is not less than 80% of

the rated capacity when repeated 800 times.

7.13.4 [KEEHFE A Low temperature cycle life
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PR B AE-10 °C2 °CHAET R, LLO.1C 1HE i Fe L% 3.65 V FefE k78 i, ELEIFIiFE 2 0.05C
#uk, #E 30min, SAFLL0.5C HFUKHEZE 2.0V, FFE 10 min; BEE 200 R EHE A EAME TR
THIRE R 80%.

The cell is charged at a constant current of 0.1C to 3.65 V at a constant voltage of -10 °C£2 °C, until the
current drops to 0.05C and cut off, let it stand for 30 minutes, and then discharge to 2.0 V at a current of 0.5C.
Leave it for 10 min; the discharge capacity after 200 repetitions is not less than 80% of the initial capacity at
this temperature.

7.14 HJPi# A Calendar life
MR TR
The test method is as follows:
a) fE25°CE2 °CHEL N, K fkmi L 1ICfHAUAEE 2.0V, #HE 30 min; LA ICHHEHATH
F3.65V FEELETEH, HRHEREE 0.05C #uk, ##E 30min; FLLICHEABEE 2.0V,
T3 3 4, il 3 MBCREE M EIE NG A &

a) Under an environment of 25 °C+2 °C, discharge the cell to 2.0 V at a constant current of 1C, and let it
stand for 30 minutes; charge at a constant current of 1C to 3.65 V and then charge at a constant
voltage until the current drops to 0.05C. Let it stand for 30 min; then discharge to 2.0 V at a constant

current of 1C, cycle for 3 weeks, and record the average value of the discharge capacity for the 3

weeks as the initial capacity;
b) fWE: DL ICHHE B A 3.65 V FefH ke, EEIHILIEE 0.05C Ak, #E 30 min;
DA IC AR, 15 SOC Jy 30%, RJEAE 25 °C+2 CCHBI FHE 1 A

b) Shelving: Charge with 1C constant current to 3.65 V and switch to constant voltage charging, until
the current drops to 0.05C and stop for 30 minutes; then discharge with 1C constant current, adjust

SOC to 30%, and then at 25 °C£2 °C Shelve for 1 month under the environment;

¢ FEMR: — DG, £ 25 °C£2 CHE TR KBt DL 1C fHRUIHE 2 2.0 V, i 30 min,
FLLICHE R FE A 3.65 V HtE S 78 i, BRI A 0.05C Bk, fHJnbl 1C HHUIE
E20V, fEA 1, RBEEFEA, HEAERRRR;

c¢) Capacity test: After one month, discharge the cell at a constant current of 1C to 2.0 V under an
environment of 25 °C£2 °C, let it stand for 30 minutes, and then charge at a constant current of 1C to
3.65 V and then charge at a constant voltage until Cut the current down to 0.05C, and finally
discharge to 2.0 V at a constant current of 1C, cycle for 1 week, measure the discharge capacity (Ah),

and calculate the capacity retention rate;
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& HEBE b)~c), LUEEE—ANH AR, BEIEERTFRE<80%, BIREIBAGmALL.
d) Repeat steps b) ~ c), and repeat this cycle every month until the capacity retention rate is less than

80%, and the life of the cell is terminated.

7.15 A REBEIMNER Cold start test
72 7R, EEETFLL1C B E 50%S0C, 454k B b & 31)-20 °CH 5 T & 20 h,
SRIGAE-20 °CHEE N L 5 kW T JHH 2s, SAJEHFE 10s, EH 3 IR

Charge according to 7.2 method, discharge to 50% SOC at room temperature with 1C current, put the cell
in -20 °C environment for 20 h, then discharge at -20 °C at 5 kW power for 2 s, then stand still 10 s, repeat 3

times.
8 IZ#y Transport

FEIB R rh NP AR R R, B R ZRS . ph e, Bk R AR
Violent loading and unloading shall be strictly prohibited during transportation to prevent severe vibration,

impact or extrusion, and prevent sun and rain.
9 ¥ Store

ANFT FFAL 2 (77 5 L A7 PR B B N-40 °C~ 60 °C(fRIE FL R Bgth AN B 22 & i, o VF e ilaAy
TR A B RENR), A IREE<TS S HOIEE M IR DS N, PR s NN 5 A S Al e A 7 i Rz

Products without opening the package should be stored in a clean, dry, and ventilated warehouse with an
ambient temperature of -40 °C~ 60 °C (to ensure that there is no safety accident for the cell, and the capacity
attenuation when stored at high temperature is allowed), and the relative humidity is <75%. The warehouse
should not contain corrosive gas; the product should be kept away from fire and heat sources.

AR Y BAE-10 °C~30 °CHEfil >50%SOC AT T, Al AL 2 S AN LLLAE 30 °C~40 °CHF
it =50%SOC &+ N rlHi 2 1.5 SFAFM

Cell shipments can meet 2 years of non-recharge when stored at -10 °C~30 °C and >50% SOC, and can

meet 1.5 years of non-charge when stored at 30 °C~40 °C and >50% SOC.
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10 HE# %14 Battery use conditions

10.1 FEJXH Charge and discharge
AR IR
The conditions of use are as follows:
a) FEHLISIAL. WU, HUE. MREZEARURAS (5.1 230 HEK;
a) The charging time, current, voltage and temperature are in accordance with the requirements of this
specification (clause 5.1);
b) R . AR TR BEARUE T (5.2 %0 HIER.
b) The discharge time, current, voltage, and temperature are in accordance with the requirements of this

specification (clause 5.2).

10.2 R4 J7E R Binding force requirement

FE I Pack K HAR FEIB)TZ 20.95 mm Beit, 2 H L IEE0.2 mm it , FAAR AL SR AL
T T KT T AR 2 J1 3R 9 100 N~ 1500 N € (17%+2%)SOC ) , M54 Tl /& A firdebr (5.4
FaK. 5.5 %O .

It is recommended that the pack adopt a cell thickness of 20.95 mm, and the tolerance is recommended to
be designed as £0.2 mm. After the cell is assembled into a module, the initial binding force perpendicular to
the general direction is required to be 100 N~1500 N  (17% £2%) SOC ) , under these conditions, meet the

life index (clause 5.4, clause 5.5).

10.3 HMBEE 77 14 Battery placement direction
FLR B AR R A S AR APIRAS T, ARAEASRER T -

After the cell is assembled into a module, the pole should not face down when in use.

10.4 iS4 Batteries
fEH AR
The conditions of use are as follows:

a) [A)— R AL P A B0 B A A it O 22 AN I 4 HERCGEEC 3 ML), AR P I R 22 3 AN
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30d, NS FAFIZRA A R A R, AT IH R B —iiE iR &

i 5

a) The batteries used in the same cell should not exceed 4 batches at most (3 batches are recommended),

and the difference in cell production time should not exceed 30 d. Different types of batteries should

not be mixed into groups, and new and old should not Mixed use of batteries;

b) FAHIII A R AL I RE R, B ORI A AR T B A R R A e

B L AR L 2 T 5

R B AR A R T

b) In the process of forming batteries from a cell, ensure that welding slag or other metal foreign objects

produced by welding cannot fall on the surface of the single cell or between the cell and the cell;

) RIS AL A TR A A G, DA G R U

¢) The cell and the batteries box should be insulated to avoid electrical short circuit;

d) HLZ N E R ANE S i U R DI RE, A AN B T REAR IR DR e B A v A B P A

d) The batteries should have a function that is not easy to cause a short circuit. The

used in a high electrostatic environment that may damage the protection device.

10.5 HHEE R4 Battery management system

DA R S B 2 B AERE OIS . FLE . AR A, BRI O

HD) E S RS

The protection circuit should be able to meet the requirements of the battery

batteries should not be

(R k. o

to be used under the

specified temperature, voltage and current, and should have a warning system for abnormal conditions (over

temperature, over voltage, over current)
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M A Appendix A

(B  (Normative appendix)
AR R ~F/SEYIE Cell size/physical picture

Al FEARE RS ILE ARSI mm).

A.1 The size of the cell is shown in Figure A.1 (unit: mm).

i

ALl HIBRSHE (Rst—HD
Figure A.1.1 Battery size diagram (Nanjing Phase I)

‘ I
|
| 1‘
1\
! |
|
| |
E = X 11T
8 g | I —
& % | ]‘
#H oI OE L 1“ [
3 33 FH 100.3£0.5 (kiz2RR) “
s = \ \
|1
|
I
| u
100, 75::0.5, 5 ) L
]
8
! 1 |
| ‘ 21.340.9 (M, 17%:2%50C, 10kgf)

N

Z//,,,,:.,,,,,/ 7 :{,// ”m;””ll/'llj
/anay sam

A2 HIRSHE (Rt
Figure A.1.2 Battery size diagram (Nanjing Phase II)
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e HMRHE L 20mm &R, RO RSO 5 R, SR Y 100.75£0.5mm.
Note: The height of the cell from the bottom to the top is 20mm, because the blue film coating layer is 5 layers on one side,

and the width specification is 100.75+£0.5mm.

A2 FRHIMSEYIENL A2 (%) .

A.2 See A.2 (reference) for the physical picture of the cell.

A2 BRI
Figure A.2 Physical picture of single cell
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% B Appendix B
CGRIEHEMTR)  (Normative appendix)
BA A B b 1 2F i 22 B Singlle cell cycle graph
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Figure B.5 55 °C 1C/1C cycle curve
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IFP20100140A-27Ah & B FHEEF B {# B Environmental declaration of
IFP20100140A-27Ah Lithium battery product

HRIERR EL(EU)2015/863 #6545 2006-66-EC HLIIR 2R, WITRERPR M. H. k. AN 2R
A (PBB). £ iR "M (PBDE) & &1 2K — HIRER(PAEs) 3L it 10 M5t a8 N 25 F ¥ 5 5 .

In accordance with EU directive 2015/863, battery instruction requirements in 2006-66-EC, as shown in
the following table, a total of 10 substances are included in the RSL, for example Cadmium. Lead . Mercury.

Hexavalent chromium. Polybrominated biphenyls (PBB) . Polybrominated diphenylethers (PBDE) and

phthalate (PAEs).
F . TSIV B
Table A.11 List of 10 restricted substances
HRE (PPM) ;
RoHS MR RERA (PPM W
. The highest limit ..
RoHS restricted substance (PPMD Description
. 2006-66-EC 454 £>K 2006-66-EC
4%(Cd) Cadmium(Cd) 20 e
Directive Requirement
2006-66-EC 454 £k 2006-66-EC
£ (Pb) Lead (Pb) 40 e
Directive Requirement
2006-66-EC 54 £k 2006-66-EC
7K (Hg) Mercury (Hg) 5 — i Kj.z
Directive Requirement
NS (Cro) 1000 RoHS 1.0 Z3k
Hexavalent chromium (Cr®") RoHS 1.0 limited substance
Z I (PBB) 1000 RoHS 1.0 Z3k
Polybrominated biphenyls (PBB) RoHS 1.0 limited substance
Z IR %Mk (PBDE) 1000 RoHS 1.0 Z 3R
Polybrominated diphenyl ethers (PBDE) RoHS 1.0 limited substance
ALK T HIR —(2-2 5 C A
FR—HR—Q-ZRTRA RoHS 2.0 iR AR
Diphthalate (2-ethylhexyl) ester 1000 o
) RoHS 1.0 limited substance
(DEHP- Di(2-ethylhexyl)Phthalate )
A — FH AT e
A R ROHS 2.0 Hi4 A
Benzyl butyl phthalate 1000 o
RoHS 2.0 limited substance
(BBP- Benzyl Butyl Phthalate )
WA HE T T
RoHS 2.0 #r# FR 14 /i
Dibutyl phthalate 1000 © FRBADR
] RoHS 2.0 limited substance
(DBP-Di-n-butyl Phtalate)
WA I 5 T R
RoHS 2.0 #r# FR 14 )i
Diisobutyl phthalate 1000 © FRRADR
- RoHS 2.0 limited substance
(DIBP-Diiso butyl Phthalate)

MR AT HBASL RIS 44T - Execute immediately from release date.
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