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CHRENAG BN 718 il e 2R ) RN b, 255 A R i SEBR AT 26 A3k T 1 &
xR T HIER AT TIEIT AR, D4R PF300-166A HH & 1 L™ i Y
il i AIE AL

This file defines the detail specifications (e.g. performance and diameter) of the rechargeable
Lithium-ion cell (PF300-168A), manufactured by the enterprise.

Based on national standards: GB/T 31486-2015 (Electrical performance requirements and
test methods for traction battery of electric vehicle), GB/T 31484-2015 (Cycle life requirements
and test methods for traction battery of electric vehicle), GB 38031-2020 (Electric vehicle
traction battery safety requirements) and combined with the company’s actual product & testing
environment, this file is issued to guide the production and acceptance of rechargeable

Lithium-ion cell - PF300-166A.
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1 ERIVER Scope of Application

ASFE LA AL T AL AE =¥ PF300-166A 4127 HLC I MR BEZESR L RI8 771
REIGHIN . bRk, G2k, B, 7. TR,

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

- PF300-166A, produced by the enterprise.
2 MyEHE5| B3 Applicable standards

NSO b ) S G T AR AR AE 51 T RO A B HE R 2K MR AN H I 51 ST
i, A E T A bR

GB/T 2900.41 HiL AR TE Ji L E R LS

GB/T 19596 HLZIR4FAIE

GB/T 31484-2015 Hizhi<4=HIzh /1 & il 3A A7 iy 2R Solie )y 1%

GB 38031-2020 FLahVTAE M2l /1 & HLit 22 4= R Satie 5 vk

GB/T 31486-2015 Hizhy< 7 FH 3 71 & it FL P HE EER Aok 9 5 7%

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 2900.41 Electrotechnical terminology -- Primary cell and battery

GB/T 19596 Terminology of electric vehicles

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

GB 38031-2020 Electric vehicle traction battery safety requirements

GB/T 31486-2015 Cycle life requirements and test methods for traction battery of electric

vehicle
3 ARiBME X Terms & Definition

3.1 PR AT PP SRR A AR P2 ) PF300-166A T 78 Hi ik 2 2k 41 Lt
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Product: Rechargeable Lithium-ion cell PF300-166A, produced by the enterprise.
3.2 &/ BRI SKARME B PTIR A A E], Ak A
Customer/client: Company or person to buy this product.
3.3 &M WERS RT, HBHREAN 25+2°C,
Room temperature: The abbreviation RT, the ambient temperature is 25+2°C.
34 EEMM: HWEFS C, 1C RARHTLL 1 /N R A I L, 2C FRHESLL 1/2 /)
I 2 78 TR R UL
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.
3.5 EUWMH: HSENREGRE RT. 50%SOC 44T, L 2C B 10s, T & Al
JE T H AT R AR AL, SR K B R AR ZE (A B AR IR AR 224, RO BRI
DC internal resistance: Under the ambient temperature RT and 50% SOC, the cell
discharges at 2C current for 10s, calculates the voltage and current changes before and after
the discharge, and then divides the difference of voltage changes by the difference of current
changes, which is the DC internal resistance.
3.6 M KFFEEFEHH: RUSFEREIREE T, DRI IEH TARPT o VAT 7 22 78 )
KH
Maximum continuous charging current: The maximum current allowed for continuous
charge to ensure the cell normal operation at specified temperature.
3.7 FKFFELIUHE N RUSAEREIREE T, PRUEHE I H AR P Fo vFdbAT 35 S0 )
KH
Maximum continuous discharging current: The maximum current allowed for continuous
discharge to ensure the cell normal operation at specified temperature.
3.8 [HMAHAELY: HOTEREEE RT. 0%S0OC 44 F, DE XN ERAHBSE
3.65V & LR 78 A S ARME TS LA T 7S A S A HUAEL
Constant current charging capacity ratio: the ratio of the charging capacity of the cell
charged to 3.65V at a constant current at a certain rate to the charging capacity under the

standard charging method under the ambient temperature RT and 0% SOC.
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3.9 FFFAEGIREL: FEIB T AL A B PR BT IR
Ambient temperature: The ambient temperature where the cell is located.

3.10 FHGONIRE : HIHE N R Yt U R A R T R P R RS IR BE S U A R AT R R 1 126
BT 3R] R 2

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.

3.11 FHURE (SOC): FELMBMINEHL T, LUz /NSy sl DL FLRs /N Oy By &
Hh7e A BRI PTA HIZRESR & . 100%H) 78 RR AR U 78 21 3.65V, 0% 78 FR
DR B E 2R S 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.

4 FAM:HBE Basic performance

* 1 EARMRE

Table 1 Basic performance

s y
NO IH Item MK Spec £¥E Remark
KNG L. LRR. LB
T RN, T R vt
4.1 AW Appearance clean surface, no rust, no scratches, no
burrs, no deformation and mechanical
damage, no electrolyte leakage
JEJF Thickness: 39.240.5 mm JE DR 2% =
. . i £ Width:  300.740.5 mm SOC <30%-. 30010kgf & 71
4.2 JUs} Dimension e . . .
J& & Shoulder height: 110.840.5 mm Thickness test condition:
&5 Total height: 113.540.5 mm SOC<30%, pressure of 300L0kgf
43 HE Weight 2.97kg+0.10Kg
—
NV j;
4.4 *ﬁd I 3.22V 1/3C, RT
Nominal voltage
45 i <0.5mQ RT, 1KHz

AC internal Resistance
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4.6 PIRER 166Ah 1/3C, RT, 2.5V-3.65V
Nominal capacity
47 TAEHIE 2.5V~3.65V >0°C
' Operation voltage 2.0V~3.65V <0°C
RS (S0
48 ERES (Kb ~180Whikg 1/3C, RT
Energy density (actual)
B2 HRZS Deliver , . , .
4.9 H SR R y 4%-~50%, ¥ routine 30% AR Adjustable

capacity (SOC)

5 HERE Electric performance

5.1 FeEM:RE Charging capacity

&2 FTREERE

Table 2 Charging capacity
F5 NO WH Item M Spec %&£ Remark
AN FVFFEH “0°C
No charge
SHUTNET— 0.10C 0°C~5°C
R e 0.50C 5oC~15°C
51.1 Maximum continuous charging
1.00C 15°C~45°C
current
0.50C 45°C~55°C
ARV >55°C
No charge
=N SULE RV
5.1.2 Maximum pulse charging 2.0C RT, 50%SOC, 10S
current
= N jl
5.13 BARIARALR 3.65V
Cut-off charging voltage

5.2 JHEMERE Discharging capacity

7 3 AR MERE
Table 3 Discharging capacity

5 NO WH Item ##% Spc %&£ Remark
. . 1.5C -30°C~55°C
=N G o
5.2.1 : . : : AT
Maximum continuous discharging current . >55°C
No discharge
5.2.2 SRR i 3.0C RT, >10% SOC, 60s
Maximum pulse discharging current
£23 BRARSCVFICE fE 2.5V >0°C
o Cut-off discharging voltage 2.0V <0°C
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5.2.4 . N -30°C~55°C
Allowable discharging temperature range
EiRBA R RT, 0.33C J discharge,
525 R . >166Ah L discharg
Room temperature discharge capacity 2.5V-3.65V
i s B
| HRBURERSE 55°C, 1C, % 7.5
5.2.6 High temperature discharge capacity >98%
. more on 7.5
retention rate
- -20°C, 1C, #ubH & 2.0V,
IR M A R 74
5.2.7 Low temperature discharge capacity >80% s
. cut-off voltage 2.0V, more on
retention rate
7.4
5.3 {E¥FHERE Cycle life
<4 BIERE
Table 4 Cycle life
FE NO. WH Item A Spc #%1E Remark
S E T A 5 25°C, Lk, =0 7.8
5.3.1 PRE R >2500 ¥ (80%EOL) BIILIA, Z 0
Cycle life With fixture, more on 7.11

5.4 FEfEYERE Storage performance

*®5 TRfiElEaE

Table 5 Storage performance

FE NO. WH Item ##& Spc %1 Remark
=i 2 2%
5.4.1 AT AR >95%
Capauty retention rate @ RT 25°C, 28D, 100%SOC, Z I 7.6
RAREW more on 7.6
5.4.2 i R KA >96%
Capacity recovery rate@ RT
=Ry =y == + 27
5.4.3 R >95%
CapaC|ty retention rate@ high-temp. 55°C, 7D, 100%SOC, . 7.6
BAE more on 7.6
5.4.4 . R >95%
Capacﬁy recovery rate@ high-temp.
AR K E % 45°C, 28D, 50%SOC, =0, 7.7
Eas _ TPl A Bk 5 % 50% 0 0,
Capacity recovery rate of storage more on 7.7
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6 Z4:Mfe Safety performance
<6 REMEE
Table 6 Safety performance
5 No. WiH Item M Spec 3 Remark

6.1 il ANEENE, AR M7, 7.9
Over discharge No fire, No explosion See test method on 7.9

6.2 Ui ANENE, AR M7, 7.10
Over charge No fire, No explosion See test method on 7.10

63 L ANEENE, AR MR T2 0 7.11
Short circuit No fire, No explosion See test method on 7.11

6.4 PIIES ANENE, AR MR 7 E W, 7.12
Heating No fire, No explosion See test method on 7.12

65 E/ AN ANEENE, AR MR T2 0 7.13
Crush No fire, No explosion See test method on 7.13

6.6 EVERITERN ANENE, AR MR 75N, 7.14
Temperature cycle No fire, No explosion See test method on 7.14

7 WRHFE Test methods

7.1 PrAHERIRZ A Standard test method

HES OB i (FERIE A/ T 1A BAsAE), TEEUbT 5 ke BRAESH U,
ARG A AR T

IR 25 °C £2 °C, FXHRIE N 15% ~90%, K7 86 kPa~106 kPa. A# TS
P BIH) =i, 245 25 °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 86kPa to 106kPa. The room temperature (RT) mentioned in this specification refers to
25°C £ 2°C.

7.2 kp#EFR B Standard charge
@ =i N, LGP 1/3C AT R RN 2.5V, #E 30min;
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@ HILLL 1/3C MR 7 A HE N 3.65V I AGfE R e fL, %2 70 L FRIAL R 22 0.05C HH
1E78 L, F#E 30min.

(D The cell is discharged to 2.5V at constant current of 1/3C, then rest 30 minutes;

@ The cell is charged to 3.65V at constant current of 1/3C, and then continuously charged

at a constant voltage of 3.65V until the cut-off current is 0.05C, then rest 30 minutes.
7.3 FRHERUE Stand discharge

Jeti iR 7.2 i, EIRT, HGSLL U3C HBCRE BN 2.5V,

Fully charge according to 7.2, at RT, the cell is discharged to 2.5V at constant current of
1/3C.

7.4 IR HEAEREFR Low temperature discharge capacity retention rate

% 7.2 7k AE 5.2.7 FUC IR T A4 12h; 760 NI AE T BA 1C a8
£ 2.0V, $ZBTHENRA FHREE TR ae /), H 50965 E 1 HE.

Fully charge according to 7.2; Store at the specified temperature in 5.2.7 for 12h; Discharge
at the corresponding temperature with 1C current to 2.0V. According to this method, the
discharge capacity at different temperatures and its ratio to the initial capacity are tested.

7.5 B EAREGFRER High temperature discharge capacity retention rate

2 7.2 J7iE R L £ 55°C2°C N A#Ai# 5h: £E 55°C22°C L 1C HLIA I HL, JBCEL % 2.5V,
BB A E, HEPGEERHE.

Fully charge according to 7.2; Store at 55°C+ 2°C for 5h; Discharge at a current of 1C at
55°C+ 2°C to 2.5V to obtain the high-temperature discharge capacity, which is the ratio of the
initial capacity.

7.6 fif BRI R/IAEPKE Z Capacity retention rate/Capacity recover rate

1% 7.2 J7iE 7, TEEIR R A7 28 REUTE 55°C+2°C FA7-fif 7 R, LA 1C MR H %
2.5V, 1FRBUEAE, H S5V EE RS AR 4% 7.2 J7VE 78 A 7.3 J5 %
B, REIRERE, HSVIRAENHEN v EERE R,

Fully charge according to 7.2; Store at room temperature for 28D, or store at 55°C+2°C for
7D, then discharge to 2.5V at constant current of 1C, obtaining discharge capacity, its ratio to the

initial capacity is the charge retention rate; The recovery capacity is obtained by charging as per

7.2 and discharging as per 7.3, and its ratio to the initial capacity is the capacity recovery rate.
7.7 A EKE R Capacity recovery rate of storage
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¥ 7.2 J7iEFeH, E=IRFLL 1C HA A 30min J5, 7E 45°C+2°C N f7fk 28 K, %

7.2 J7EFH, EER T 1C RBUE R 2.5V, 15 E1H

(AR

=N

HE,

HEYIR AR AR N

Charge as per 7.2. After discharging at 1C at room temperature for 30min, store at 45°C+

2°C for 28 days. Charge as per 7.2. Discharge at 1C at room temperature to 2.5V to obtain the

discharge capacity. The ratio of the discharge capacity to the initial capacity is the storage

capacity recovery rate.

7.8 IREJEI A4 Cycle life

HUSE=IRIAEL T, 50% SOC JRZE T _ERHE, Je B RFANF B K R S H A

300420kgf, %4 T B BRIRIE A % o
a) HLLIC (A) JHHEZEBE L&A
b) #AE 1h;
C) AN 7.2 JFiEFRHL
d) & 1h;
e) DL IC R 25V, LR HEARE;

f) 1% b)) ~e) HEAEH, HEBCEEENVIMGEEN 80%;

0) IrEEIRBHBAE.

Take the cell on a fixture of the size more than the cell, keep the cell under pressure of

300+20kgf@50%SO0C, then test the cycle life according to following steps at RT:

a) The cell is discharged to cut-off voltage;
b) Rest1h;
c) The cell is charged according to 7.2;

d) Rest1lh;

e) The cell is discharged to 2.5V at constant current of 1C, record discharge capacity;

f) Repeatb) ~e) , until the discharge capacity is 80% of initial capacity;

g) Measuring room temperature discharge capacity.
7.9 i3 Over discharge
¥ 7.2 J7ikse s, BT LA 1C HBAUECE 90min,

LR e M 1h.

The cell is charged according to 7.2, discharge at 1C current for 90 minutes at RT, observe

for 1 hour.
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7.10 iIE 78 Over charge

O 7.2 HATYIIRL FE 5

@FE R N PAA/NT 1/3C (1 eI 78 B 2 7 F 2% 1k U ) 1.1 % ER 115%S0C 5
fEikzed, WME 1h,

(DThe cell is charged according to 7.2;

(@At room temperature, charge at a constant current of no less than 1/3C to 1.1 times of the
charging termination voltage or 115% SOC, then stop charging and observe for 1h.
7.11 55 #% Short circuit

% 7.2 Jriksed, HUSIE. SRS RS 10min, AMERAREEHH <SmQ, 4535
£ 1h.,

The cell is charged according to 7.2; short circuit externally for 10 minutes with line

resistance <5mQ, observe for 1 hour.
7.12 Jn# Heating

¥ 7.2 J7kFe s, A EE G A REG AE oy, BL 5°Cimin i3 B THIR £ 13042°C,
FHORFE 30min S5 En#, M 1 /NET .

The 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.

7.13 & Crush

Bk g6 12 e an N 2D gR AT

OF% 7.2 BATHIIRIL TS5

@1 N A2k AT B

Byl 3BT A ARBOs S (B35 1 FR);

B 42 75mm BRI, EREAERRKE (LD KT S RS

A
FrE#E: (54 mm/s;
PRERERE: RIS R OV BARTE ik 3] 30%Ek T Ik /718 2] 200kN JE 15 (hHf &, &
£F 10min.
OME Lh.

Test the crush according to following steps:
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(DThe cell is charged according to 7.2;

@Test according to following conditions:

a) 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);

b) Crushing tool shape: A semicylinder with a 75mm diameter, and the length more than
the cell;

c) Crushing speed: (51) mm/s;

d) 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 200kN, remain for 10 minutes before
the test is discontinued.

3 0Observe for 1 hour.

i

1 FHEBIH R =

Figure 1 Schematic diagram of extrusion plate and extrusion

7.14 R EHEFS Temperature cycle

IR BENRIA IR B2 M D T 25 Rk AT

a) % 7.2 LT

b) FECBONIREEAR Y, R B AR B IR 7 A 2 BEAT RS, IR 5 K,

c) W% 1h,

The temperature cycling test shall be conducted as follows:

a) The cell is charged according to 7.2;

b) Put the battery into the temperature box. Adjust the temperature of the temperature box
according to Table 8 and Figure 2, and cycle 5 times;

c) Observe for 1 hour.
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T IREEPARTE — AN iR B AN ]
Table 7 Temperature and time of one cycle of temperature cycling test
HE/C i} 5] 4 2 /min FT I A /min IR FE A 22 /°C/min
Temperature time increment cumulative time temperature change rate
25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

0 100 200 300 400 500
i} f] /min
2 IR EIEA AL R = A
Figure 2 Schematic Diagram of Temperature Cycle Test

8 tr&. 3. 3%, WFF Label, Packing, Transportation, Storage

8.1 #x& Labeling

B i B NAT I T ) —4ER

Each product should have a clear QR code on it.
8.2 .3 Packing

PR SMIEE, CRUESE RIS AR HEBOI AR A AU AR A -

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

8.3 &% Transportation
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e ip U SRS A | P TN T EAE e IR s 1 719 R i = T o 98

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.

8.4 WFF Storage

77 i ST A AE PR B R -20°C~45°C, AR RE<95 % HIEE T @AM E SN,
JE 5 AN LA TR e U 7 i N2z B KRN (N5 20T 2mD.

AW 30%~50% SOC 7M. FG AN, &= H 34T — IR0,
FFAhHLZE 30%~50% SOC, A% B, semitka

The product should be stored in a clean, dry and ventilated warehouse with an ambient
temperature of -20°C~45°C and a relative humidity of <95%. The warehouse should not contain
corrosive gases; the product should be away from fire and heat sources (not less than 2m.).

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.

7 H#H 1 4~ H Storage period 1 month: -40C ~55<CT
173 3 4~ H Storage period 3 months: -20C ~40<T
Tt 12 A~ A Storage period 12 months: 5C ~35CT

9 %4 KL Safety & Warning

9.1 fEMIMZ AT, MM A% .

Before using, you should read the specifications in detail.
9.2 ZEIER IR N K B HE 3 AR AT

Do not immerse the cell into water or other conductive liquids.
9.3 A% 11K F A HRN K B K 30 2 i RO AR YO R AP IR R, FRGES IR AN R IS 60°C,
A0 AR RS FLES IR L 60°C, 45 1R AL AT

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.
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9.4 AR FEIR bR S AT UL IER A IE bR, 2B IE R TE L.

Connect the positive and negative poles of the cell strictly in accordance with the signs and
instructions. No reverse charging.
9.5 UMUK, kG B AN IR IS S A e R I R, A ] OR R HTE KR I
Pk 21 ) DX ) B2 2R SR A B ZEIEAR A N B A B O A AE AR A A B RS Pl &
Jii

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.
9.6 AR LS, M ARZYIMIRS) . LA K ey, 50 G B AT RERLE, AR
LB K K o

Protect the cell from mechanical vibration, collision and pressure impact, otherwise the cell
might be short-circuited, causing high temperature or fire.
9.7 FEAEAL R K I B AL

Strictly forbidden to subject the cell to excessive mechanical shock.
9.8 MAAMET A RE P ARG . RV RERR . IRV ARAS IR I R LS

Squeeze, drop, short circuit, leakage and other abnormal problems is strictly forbidden
during cell operation.
9.9 FEAE A A rh A 25 HLES 2 1R A0 5% B R i md o A A — TR U K

During use, it is strictly forbidden to contact the cover of cells directly or connect them
together via conductors to form a circuit.
9.10 RN IZAEAT & Ff HL I BT EAT A7 . A

Cells should be stored and used in a place away from static electricity
9.11 7EEH . AL B A7 A Th R I RS BRI AR T BOR UK ARt AR TR EE HoAt
SL, RNISERIE AT, FFHEAT AR N AL 2

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.
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10 =2 iHF 4 1EEHE End of life management

N TR ES I 2 N, % P B S R BRI AR Gt I IR D s A HLS Y
FEv ABH, IR TR RV R A AR A AL R R BT [FlE, A S A
BH B XA FEES N B 250060, B S 3E R BT 4R 25 S 80% I {5 A Y oty i e
ZIESR, G R BRAS ARV AR 7 i B 5 P08 LA R AS AR 5 BT L A B8 7t Joft B AR AIE DA

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 the enterprise, when the internal resistance of the used cell exceeds 250% of the initial
internal resistance of this cell, or the capacity of the cell decays to 80% of the initial capacity, the
use of the cell should be stopped. Otherwise, the enterprise will not bear the product quality

assurance responsibility based on the product sales agreement and this specification.
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B 3% Appendix
HLs R~ Cell dimension
f)
————g— [— rF- _H
| .
Ll N
L2
. - (e -m@
Lt 4
1P
F5 NO RS Item R~F (mm) Dimensions

1 L1 300.740.5

2 L2 215.04.5

3 H1 110.840.5

4 H2 113.540.5

5 w1 39.2#4).5

6 L3 2440.05

7 L4 2440.05

SENGRTE

Figure 3 Cell dimension




