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AIEE N Terms & Definitions

Ambient Environment

Ri& & X
Term Definition
AFAS AT« SEAR BRI TR RE IR BR A w) A7 B A 1 2 i
7 i
The "product" in this specification refers to the lithium-ion battery produced by
Product
QINKUAL.
Bl vt i B IR A IR A 7
QINKUAL
Shaanxi Qinkual Energy Technology Co.,Ltd
e W 10 REAAN Rt (BREID .
Fresh Cell The cell within 10 days after the customer received (within China).
IR NI

FELHL T AL PR ) R PS5

The ambient air temperature of the environment which the products are exposed to.

Battery Management

Temperature
— M REAE XS R AT M AN E 0 T B A R A L FR IR
LA, DA IR IS AT IR R RIS AT IR BT JOs AT SRR S AR T
5E o

VL B R 48

An active tracking and control system to be developed and implemented to monitor

and record the operating parameters (including but not limited to voltage, current and

Cell Temperature

System (BMS)
temperature, of each product in its entire service life), and to control the operation of
each cell and ensure that the cell operating environment and operating conditions meet
the requirements of this specification.
n FT 4 N FEL PO Bt 0 P i 3 T O B T
HL L

Temperature of the cell measured by the temperature sensor installed at the center of

cell surface.

bR R

Initial Capacity/Energy

e, SRR S 3.6.1 Bk AT i H A R .
Fresh cell, capacity/energy measured in according to the test method described in 3.6.1

of this specification.
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WERE/RE DA PRI FA) 2% D15 60 e A 3 e R ) ) P Tt B Y 5 R/ e A
Normal The capacity/energy value of a fully charged cell under the conditions specified by the
Capacity/Energy | manufacturer.
78 HL DI E 5 HUMUATUE BE AR A U SR . 0 PV ARUE BE BN 1004.8Wh, FERLTIE
N 1004.8W B, U FE FLAE 404 1.0P.
FEHLAE R
The ratio of charging power to the rated energy value of the cell. For example, if the
C-Rate
cell rated energy is 1004.8Wh and the charging power is 1004.8W, the charging rate is
1.0P.
TR DA VA E BE B AR A LR . A FEV AU BE B Y 1004.8Wh, JEURTHF
N 1004.8W I, JURCHL %2 1.0P.
GRS
The ratio of discharge power to the rated energy value of the cell. For example, if the
D-Rate
cell energy is 1004.8Wh and the discharge power is 1004.8W, the discharge rate is
1.0P.
. LA RN E 1) FE TR TE TR — O — M h
{2
Cells are charged and discharged once in a cycles according to the prescribed charging
Cycles
and discharging standards.
T ‘ ‘ ‘
VAT HNATART 7 B8R L 5 3000 154 10 B 1 i s
Open Circuit Voltage
Measured cell voltage without any load or circuit.
(0OCV)
PRAETEHL AHUREFIER 3.2.4 ZFTIR ) 78 F AR
Standard Charge The default charging method set out in Item 3.2.4.
PRAETS AFAEAIEE 3.3.4 FPTIAHIBCRREI.
Standard Discharge The default discharging method set out in Item 3.3.4.
ER SRR T R A ARSI K. f0: ZHEUES R 314Ah
FPREHLA 100% SoC, MIAEN 0Ah I, SoC 4 0%.
i HUIRZS
The current available capacity divided by the maximum available capacity in the case
State of Charge (SoC)
of no load. For example, if the state with a capacity of rated 314Ah is regarded as
100% SoC, the SoC is 0% when the capacity is 0Ah.
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ik ik LA

Pulse Current

DA 39 5 53 H A R AR D ik R, T FLR B AR — 7 ) B, R A
1B SR TT A B
The current that appears periodically is called pulse current, the pulse current appears

either in the same direction or in alternating positive and negative directions.

bRy
Units of

Measurement

“V>(Volt) R4, HiLEHLAL

"V" (Volt), unit of voltage

“A” (Ampere) %K,  FLULEAT

"A" (Ampere), unit of current

“Ah” (Ampere-Hour) %I, 2 & #.07

"Ah" (Ampere-Hour), unit of capacity

“Wh”(Watt-Hour) FLI , RE& HL47

"Wh" (Watt-Hour), unit of energy

“mQ” (Milliohm) =K, HLRHH47

"mQ" (Milliohm), unit of resistance

“mm” (millimeter)Z>K, & HA47

"mm" (Millimeter), unit of length

“oC”(Degree Celsius)$5 [CE, & HAL

"°C" (Degree Celsius), unit of temperature

“s”(Second)FP, I [E] B0

"s" (Second), unit of time

“Hz"(Hertz) 2%, WA AL

"Hz" (Hertz), unit of frequency
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172 Scope

A7 RS P Tk UG B2 REVER A PR W) A B S T e PR RE SR AR . 7 A SRR 2
LTI

The product specification covers the performance indexes, technical requirements and safety issues of the

lithium-ion battery to be supplied by QINKUAL.

2 P2 HZEA Product Type

2.1 AR BT E
Product Name: lithium-ion battery
2.2 PS5 QPF314CA

Specification: QPF314CA

3 P2 ERE Product Performance

3.1 FiARZ%L Technical Parameters

FFs i H 7 b A% #E
No. Item Specification Note
WUER &
3.1.1 314Ah 1.0P, 25+2°C, 2.5-3.65V
Normal Capacity
WUERER
3.1.2 1004.8Wh 1.0P, 25+£2°C, 2.5-3.65V
Rated Energy
PRFR LR
3.1.3 3.2V /

Nominal Voltage

TAEHE 2.5~3.65V IR (Cell temperature) >0°C
3.14
Operating Voltage 2.0~3.65V FBIRE (Cell temperature) <0°C
A2 P 23+2% SoC HrHiith, AC.1kHz, 25+2°C
3.1.5 0.25+0.05mQ
AC Impedance 23+2% SoC fresh cell, AC.1kHz, 25+2°C
CERIEVAGT) J = JEJE(25050Kef) 5T, Hrif it R
3.1.6 158.1£0.5mm
Typical Terminal Height NVUE Y B RN ES
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Dimension JB = Fresh cell, thickness (250+ 50K gf) Under
155.4+0.5mm
Shoulder Height pressure (Reference to item 11)
TR
365.7+0.5mm
Width
R
48.0+0.8mm
Thickness
FL It
3.1.7 6250+300g N.A.
Cell Weight
2542°C, 23%2% SoC, Hifit=""H
H BB J&
3.1.8 <3.0%
Monthly Self-discharge Rate 2542°C, 23 £2% SoC, fresh cell after 3
months
PRUETEIA TS i ZEE 36T
3.1.9 =8000
Standard Cycle Life Refer to Item 3.6
e R A i ZHEH 3.6
3.1.10 =2000
High-temperature cycle life Refer to Item 3.6
FEH SHEE 32
TARREE 0~+60°C
Charge Refer to Item 3.2
3.1.11 Operating
T SHEE 33N
Temperature -20~+60°C
Discharge Refer to Item 3.3
HEFF A IR PIRARFE<90%RH
3.1.12 -10~+35°C
Recommended Storage Conditions Storage ambient humidity<90%RH
8L A v FE
3.1.13 <5000m N.A.
Application Altitude
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(Cell Temperature)

Fr5 24 7 AR FAF
No. Parameter Specification Condition
PRAETE T
3.2.1 1.0P 25+2°C
Standard Charge Power
R FREE 7 s
322 Maximum Continuous 2.0P 25+2°C
Charge Power
i g -
LR NGRS
323 Standard Charge 3.65V
Cell maximum voltage
Voltage
B 25+2°C; 1.0P fE I #eHFal 7 il & AR b i KL% 3.65V, #FE
PrdETE L S
10min.
324 Standard Charge
25+2°C; Charge single cell at a constant power of 1.0P to 3.65 V, then
Method
rest 10 min.
bR A LR ‘
GERIEVY S
3.2.5 Standard Charge 254+2°C
Cell temperature
Temperature
‘ T IBALAE TR T AR, — BOR B
20 78 LR ‘ ‘ N
- RS R e i R B 71 e
QRN AN
Regardless of the charging method of the cell,
3.2.6 Absolute Charging 0~+t60°C
once the cell temperature is beyond the absolute
Temperature

charging temperature range, the charging shall be

stopped.

2500 78 FL L
327 Absolute Charging

Voltage

T AL A TR T Fa AR, — BRIt
K 3.65V P o 248 00 7 P L S B2 1 e
maximum 3.65V Regardless of the charging method of the cell,

once the cell voltage is beyond the absolute
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charging voltage range, the charging shall be

stopped.
3.3 MHMENSE Discharging Parameters
Fr5 2 7 LR A
No. Parameter Specification Condition
PRAETL L D3
33.1 1.0P 25+2°C
Standard Discharge Power
EONBIESR2 9 CERvIES
332 Maximum Continuous 2.0pP N.A.
Discharge Power
TR L L 2.5V IR E (Cell temperature) >0°C
333
Discharge Cut-off Voltage 2.0V IR (Cell temperature) <0°C
25+2°C, DA 1.0P fEZhHRFFELHOE 2 Rl ik 2.5V, #FE
e T F A X 10 min,
334
Standard Discharge Method | 25+2°C, Discharge single cell to 2.5V at a constant power of 1.0P,
rest 10 min.
BRI N
EERIENYE S
33.6 Standard Discharge 25+2°C
cell temperature
Temperature
o HL M A A R S T R AR K R
" B, % bR R A ORIR R, T
kL o
b
337 Absolute Discharge -20~+60°C
Stop discharging once the cell temperature is
Temperature
outside this range regardless of whether
continuous or pulse current is adopted.
Eubap G ENES Toie R AL FE T AEC R, It
33.8 Absolute Discharge 2.0V Rt A0 TR L, DU L
Voltage Stop discharging once the cell voltage is
Tel / Fax  029-8588 2671 9 /25 Add: BEFEETERHERRAMAFWEII KR 88 5
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outside this range regardless of whethe

continuous or pulse current is adopted.

3.4 P S fdE A i B Description of Service and Test

3.4.1 5544 Environmental Conditions

A B A REAT I, AT 78 ORI BN I T iR I AN B A E AR HE IR E 25£2°C R AR
M 10%~90%RH, KL /17N 86kPa~106kPa FIFAEEHHEST -

The test is conducted with fresh batteries, with no more than five cycles of charge and discharge before the test.
Unless noted otherwise, all tests are to be conducted at standard temperature which is 25+2°C and relative humidity
which is 10%~90%RH, and an atmospheric pressure of 86 kPa to 106 kPa

3.4.2 MR RIEEER Requirements of Measuring Instrument and Facilities

(D KRNI AR W (O R A Z 30 e A 3 ) N I 50 ST de
SEMAEECE Rpr ke E Bt AR, JRER RO .
All the measuring instruments and facilities (including the equipments which monitor the test parameters) shall
be verified and calibrated according to relevant calibration regulation or certain standards within the valid date.
(2) P RSF IR . £0.01mm, RN EREFMAEFE: £0.5C.
The accuracy of the size measuring instruments : +0.0lmm, Temperature measuring device: +0.5°C.
(3) DU R AR RS . £0.1%, RN PHMER D% £0.01mQ.
The accuracy of the voltage measuring instruments: +£0.1%, The accuracy of the impedance measuring
instruments : +0.0lm Q.
(4) Wb R L) R BERIPE£0.1% A b, RS E£0.5%,  THI S BEAMIR T £0.1%.
The accuracy of the current measurement instruments shall be more than £0.1%, the constant voltage accuracy
shall be £0.5%, and the timing accuracy shall not be less than £0.1%.
(5) EFEERDCRAEFEE: £0.1%.
The accuracy of the weight measuring instruments: +0.1%.
3.4.3 MiJe R#EE Testing Plate Preparation
(D) Feamillls RGBT EHE TR A7, B R 717 E o 500N~5000N, £ BCKTH 1
B 2 2209 200N o e L 75 EER R T 48 A B A et 5 =20mm ) , K it & e Fo ],
FHCZ AR 6 A M8 IRk 52, 2 BT o
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Preload force is required for cycle life test and pack design, the range of preload force for fresh cell is
500N~5000N, and the recommended preload force is +200N. The test fixture is required to be an aluminum splint
with surface insulation (thickness=20mm). Place the cell in the middle of the splint which is fixed by 6 M8 bolts

as follows:

K1 RSk AR s Bl 2 HL Rl [
Fig.1 Schematic diagram of cell clamp Fig.2 Side view of cell shaft

(2) HitEEERE SoC AN Frigin, B (A 18] 7 shAE A8 L R b 2 AR 700 20 P A 7 dl st
TR 5 B2 R A A B TR, PR T R TR B — o BN 2 1)

The cell will generate swelling force during attenuation. The customer needs to consider the reliability of
structural strength in the product design process. It is suggested that Gap (which would provide space for swelling
while the using of cell) be reserved for the cell assembly module.

3.4.4 HMERZEL Cell-Cover Parameters

R B R AT AR X 8 @ 2~ @ 24mm ANV 5 IE R AL 5 AR D CRTERA B LSS 11 15 s b BRI 40 .
BRNIERON 3.0mm, SRR AL S BRI SR L AT 100°C, IR <<10s. AF4% 71 2 =t Bl 1 46 B Y
BUES10%, o0 <0.05 . FEESEP ARV ISR SR . WAERZE ST 301 i
Max500N, 7K /JEER<6N*m, HLIITIH 7K E 7JHk Max 1200 N.

The weldable area of the cell pole is P 2~P24mm (see the drawing of the 11th cell for the weldable position).
The maximum penetration depth is 3.0mm, the temperature at the edge of contact between the pole and the plastic
does not exceed 100°C during welding, and the time is < 10s. The change in the compression of the sealing ring
before and after welding < 10%, o << 0.05. During the welding process, the polar plastic melting phenomenon
is not allowed. The pole can withstand extrusion force, shear force specifications Max500N, torsion requirements

<6N°m. The pressure specification of the cell top cover is Max 1200 N.

Tel /Fax  029-8588 2671 11 /25 Add: [FEETERHER KA EIRRE 88 S
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Frs T3 H ML Job B PR
NO. Item Test Method Technical Requirement
T RRYR. B A EE
FL PR R M %
SN H The cell should have no
1 Appearance Appearance be determined by visual inspection obvious cracks, rust strains,
discoloration, or electrolyte
leakage.
A P AR R RO s B B 5 i« A 250 50k f 1A
B 0 R AT E T I oy B REHEAT IR | RIS 11 7 4R
Rt Length and width dimensions shall be determined by sliding | For detailed dimension, refer
’ Dimension | caliper measurements. By the thickness test, the cell must be | to the attached mechanical
clamped by tooling but without test splint. The pressure shall | drawing
be 250+ 50kgf.
A TR
3 6250+300g
Weight electronic scale without plates
3.6 HMERETRFR Electrical Performance Index
Frs i H 598 P B BORbriE
NO. Item Test Method Technical Requirement
Hreait, 1%3.2.478 HLUJS 1N Y DLLLOPTE T 2 i i 22 1.OP ¥IG REE>HUE RE B
VIIRFSRE | AL R2.50V, FRid 8 RS VR MR TR 1.0P initial energy> rated
PERE e energy
Initial Charge the fresh cell as per 3.2.4, then discharge it at a | 25 C R HEERE =93%
1 Charge/discha | constant current of 1.0P to the 2.50V within 1h, record 25°C Charge and Discharge
rge the discharge energy as the initial energy. Energy Efficiency=93%
Performance | fE25+2°CF, HBME3.2.4, 33 45EAIUA ARG, | 45 CRIMHBEERE=93%
M A E25£2C/H5+£2C/5+£2C M E | 45C Charge and Discharge
Tel / Fax  029-8588 2671 12 /25 Add: BRFAETERHEZR RAMAF IR 88 S
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PL1OPTEIN R 7 HL 23,65V, FE
10min, PA1.OPE IR IHL E2.50V, & H 10min. ic.5%

i G EN A

10min/16h/20h,

After the initial charging and discharging of the cell is
performed in according to 3.2.4 and 3.3.4 at 25+2° C,
the cell is left to stand at 25£2°C/45£2°C/5+2°C for
10min/16h/20h. The cell is charged to 3.65 V at constant
power with 1.0P and left to stand for 10 min, and
discharged to 2.50 V at constant power with 0.5 and left

to stand for 10 min. Record the energy of discharging.

Energy Efficiency=93%
5'CTBHLAE ERCR =80%
5°C Charge and Discharge

Energy Efficiency =80%

RS G
PR
Rate

performance

HIBAZIE3.2.4, 3.3 48T HI4R 78U, # & 10min;
L2.OPIE 2 7 L %23.65V, ##E 10min; LA2.0PTEI)
HIHLZE2.50V, ##E 10min; CFEAER.

The cell is initially charged and discharged according to
3.2.4 and 3.3.4, leave it for 10min; charge to 3.65V with
2.0P constant power and leave it for 20min; discharge to
2.50V with 2.0P constant power and leave it for 10min;

and record the energy.

2.0PFE I HL BE B =90%
2.0P charging and discharging

energy efficiency =90%

High and
Low
Temperature

Adaptability

e A 3 S 1 «

High temperature adaptability:

B RMAIARTE RS, 2 AN 50£2°C/-3027CHyr,
#r 8 24h; JER EIMEE % 25£2°C P E 12h; B 1.0P
LA 2,50V, FE 10min; LA 1.0P 7EHLE 3.65V,
FE 10min, LA 1.OP UHZE 2,50V, FE 10min, 10
RIBCEREE .

After the initial standard charging of the cell, the cell is
put into 50£2°C and left to stand for 24h; after that, the
cell is moved to 25+2°C and left to stand for 12h; the

cell is discharged to 2.50V under 1.0P and left to stand

Hilm KR RERE
a) FHAEE=HUE AR E
Charging energy > rated
charging energy
b) JEHRE R =HE I L AE
Discharging energy=>rated
discharging energy
c) REEHE=93.0%

Energy efficiency > 93.0%
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for 10min; the cell is charged to 3.65V under 1.0P and
left to stand for 10min; the cell is discharged to 2.50V
under 1.0P and left to stand for 10min, and the energy of
the discharged cell is recorded.
% 3.2.4 FEHLE, FEIRIRBE 4542°CH M T IT % ‘
RE B ORIFF>95% W) Ih e &
fHE 30 KJa, fE25+2°CF##E sh, DL 1LOPfHI)H
Retention energy>95% initial
LA 2.50V, ##E 10min; BL 1LOP fHIR AL
energy
RERORFF | 3.65V, ## & 10 min: LA 1.OP fHI)ZJHH A 2.50V; \
L 7t L RE R AR R 295% 1 7t
H¥ERe ) | ixchReE, HERERRER, frERE R,
HLRE &
Charge After the cell is charged according to 3.2.4, rest it at
4 Charging recovery energy>95%
Retention& | 45+2°C for 30 days, then rest it at 25+2°C for 5 h.
initial charging energy
Recoverable | Discharge it to 2.50V at constant power with 1.0P and ‘
JBCH RE I 46295 % M) 4R I
Energy rest it for 10 min; charge it to 3.65 V at constant power
HLRE &
with 1.0P and rest it for 10 min; discharge it to 2.50V at
Discharging recovery energy
constant power with 1.0P; and record the energy of
>95% initial discharging energy
discharge.
Kt AR BT VIR e WS, P LOP TR 2
PIUGTARRER ) 50%, TN 5022°CH, i 30d;
bR R 252 C M E Sh: DL LOP BB E | FEHIKERER =96.5%1MH 7
2.50V, ##& 10min; B 1.0P S8 HIZE 3.65V, ## & 10min, HUBEE
PL1.0P R Z 2.50V, ##E 10min, iC%HAEE. Charging recovery energy>
fif AL | After charging the cell according to the standard process, | 96.5% initial charging energy
5 Durability | the cell is discharged to 50% of the initial discharge | B HLKE ft B =96.5%WITE L
Test energy by using 1.0P, and then put into 50 £2°C and HiL e &
leave it for 30d; after that, the cell is moved to 25+2C Discharging recovery energy
and leave it for 5h; the cell is discharged to 2.50V by >96.5% initial discharging
using 1.0P and leave it for 10min; the cell is charged to energy
3.65V by using 1.0P and leave it for 10min, and then
discharged to 2.50V by using 1.0P and leave it for 10min,
Tel / Fax  029-8588 2671 14 /25 Add: BEFEETERMERRAMAFWEII KR 88 5
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then the discharged energy is recorded.

B r B AR R REAT GG » TR U 16

URL: http: ginkual.sxccti.com

FERIG | REE, JFREMNARME, £ 2512°CMEE oh, UL |
WI4R 70 HL RE B = A0 78 P AE B
FBCEYERE | 1.OP HHINE AR HIE 3.65V, # & 10min; LA 1.0P 1HI)
Initial charging energy> rated
ZLD; IR A 2,50V, ##E 10min, idxAEEEIE.
discharging energy
High Altitude | After discharging the cell according to the standard |
WIUET L RE B = HUE BUR RE =
Initial process, it is put into the low air pressure test device and
initial discharging energy= rated
Charge/Disch | keep the corresponding air pressure value, and rest for 6h
discharging energy
arge at 25+ 2°C, then charge to 3.65V with 1.0P constant
REE K =93.0%
Performance | power, and rest for 10min, discharge to 2.50V with 1.0P
Energy efficiency>93.0%
Test constant power, and rested for 10min, and record the
energy data.
R O e, A IR TE I R BEAT IR, 2
RE BT XA LB AIUE & 70%, FT 78 BB PE A T L
PR | 8 SO IR 73 fr il 8
i The single cell shall be stabilized between 2 metallic >8000 (X
Standard plates and cycled as per standard charge and discharge >8000 Cycles
Cycle Life method. Record the number of cycles and define it as the
cell cycle life when the cell energy is less than 70% of
the rated cell energy.
Wb BIF AR, TE 45£2°CF, HARE R O AT
N TEA, =i e BT IX A I AUE RE i 70%, FT
E’ lﬂ?l?Eﬂ:ﬁ S, 12, Sy ) Yy N N 2
N FERHIIEIREUE XN % R i G PA A7 i i 3 L
i
The single cell shall be stabilized between 2 metallic >2000 (X
High-
plates, and cycled as per standard charge and discharge >2000 Cycles
temperature
method at 45+2°C. Record the number of cycles and
cycle life
define it as the cell cycle life when the cell energy is less
than 70% of the rated cell energy.
Tel / Fax  029-8588 2671 15 /25 Add: BEFEETERMERRAMAFWEII KR 88 5

No. 88 East Hangtian Road, National Civil Aerospace Industry Base, Xi'an, Shaanxi Province




QiNXuqaL bz’ BT R B A R A R A S

Shaanxi Qinkual Energy Technology Co.,Ltd.

3.7 Z4&VERE Safety Characteristics

F 5 i H W7 i P v B BoRbriE

NO. Item Test Method Technical Requirement

HB bR AE R S, TUL 1C BR A E R A A
FHAIE R 1.5 R EFe B 2 115%SoC JEfF1E7e L, M

% lhe
T Rt ANE K, AR
1 The charged cell (with standard charge method) is to be
Overcharge No fire, no explosion

continuously charged until the voltage reaches 1.5times its
charging cut-off voltage or to 115% SoC at 1C current. The

observation shall be performed for 1h after overcharge.

Hh R HE TS LS, 7F 2542°C R LA 1C HLIFICH, T
90min, W% 1h.

Sui &N The charged cell (with standard charge method) is subjected H AR K, ANERLE
Over-discharge | to a forced discharge at a constant current of 1C for a test No fire, no explosion
period of 90 min at 25+2°C. The observation shall be

performed for 1h after over-discharge.

PR 78 B B L E U R 2R 2 FLBE/N T SmQ ISR
FLES RIS 10 208f, W% The
AR The charged cell (with standard charge method) is to be

3 No fire, no explosion
Short-circuit | short-circuited by connecting the positive and negative

HLTIANER K, ANHRAE

terminals with a total external resistance of less than 5SmQ

for 10min. The cell is remained on test for 1h.

R bR HERE U, 7E 25+2°C R, bL 4 RBAE R
ThER R BB, #E 10min, DL 4 80K | BIBARK, SRIE

AR

FL D T H 22 e i AR B T A T, R Th, DR A, AE

4 Overload
M FEF T Z, BE R RE. No fire, no explosion, no

performance

The cell is discharged according to the standard mode, leakage, no smoke
charged to the upper limit voltage with 4 times rated charging
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power at 25+ 2°C, rest for 10min, then discharged to the
lower limit voltage of the cell with 4 times rated discharging
power, observed for lh, and recorded the power, time,

voltage, and temperature during the test.

runaway

R bRHEZE LS, P 1C B R, R Eank. &
B fih A FAIAR (R 58 2 AP BRI EIL 2 300°C B B[R]
IEE] 4, (SRR, EE The MATTVES IR GB/T
36276-2023,

After standard charging of the cell, charge at 1C constant
current and start heating at the same time. Until the
judgement condition of thermal runaway is triggered or the
temperature reaches 300°C or the test time reaches 4h, stop
charging and heating, and observe for 1h. The test method

refers to GB/T 36276-2023.

HLTIANES K, ANERAE

No fire, no explosion

£/

Crushing

RbARAE AL R, T BT IR i, B R OE
e B4R 75mm P FFER, SRR Tt
JEHIBIRS), BPREEE: S£lmm/s, HFEREE: FE
13K 3] SOKN JEfEIESH I, fR%F 10min; W% 1h.

The charged cell (with standard charge method) is to be
crushed. The crush force shall be perpendicular to the cell
plates and applied by a semi-cylinder with a radius of 75mm,
whose length is greater than the longest cell dimension.
crush speed: 5+£1mm/s; crush level: until the crush force
reaches S0kN. Hold on for 10min and the observation shall

be performed for 1h.

R ANNR, AEW, A
K, ANRIE
No leakage, no smoke, no

fire, no explosion

RV

Drop

HhrETR S, £ 25€2°CF, M 1.5m = BEAL B higkd
IKYEHIT b, SR BRI AT IE S 11 T
The charged (with standard charge method) is to be dropped

freely from a height of 1500mm onto a flat concrete floor at

HANRIE, Ak, A
ER
No explosion, no fire,

no smoke

Tel / Fax  029-8588 2671
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2542°C. Cell shall be dropped with the terminals downward.

4 N %4 Application Conditions

L T R R S LU 5 AR 5 (R 2 A

Customer shall ensure that the following application conditions in connection with the products are strictly
observed:

4.1 F S NERBEIRSG, E R, B RPEAE.

Customer shall procure that each product shall be used under the strict monitor, control and protection by the
BMS.

4.2 B BEARAF ¢ BE A L FH IS ) B D

Customer shall keep relevant records of the BMS monitoring data throughout the entire service life of each
product.

G TR BA S TRORAS o AT AR T S R B RIS I, RS A FR AT e e BIK AR B R . 2%

i L RE YA P 2 72 B R RN F) A BT S R, Bk bt G RS

Prevent the cells from being drained down to over-discharge state. When the cell voltage is less than discharge
cut-off voltage, the cell interior may be permanently damaged. Customer needs to train users to recharge batteries in
the shortest time to avoid over-discharge.

4.4 S AE AR BAEIERIGIR A MF T i (B dEbrdE e R, PRS, BRBUEOLER) , SNATRE
DB BIERIR Kox afa g

Avoid charging the cells at low temperature conditions prohibited by this specification (including standard
charging, fast charging and emergency charging), otherwise accidental capacity reduction and cell overheat may
occur.

4.5 AL BETH A N7 7 2 RS i ) TR R L

The heat dissipation problem of the cell shall be fully considered in the design of the electric box.

4.6 HARVCTH N R > RS IR K Bl AR IR, RAR L2 A2 UL A1 IEC A RARAERLE B 7K
DIEE 2138

In the design of the electric box, the waterproof and dustproof problems shall be fully considered. The electric

box must meet the waterproof and dustproof grades stipulated by the relevant standards of UL and IEC.
4.7 VARV T8 7375 18 R b i e e L, R R i T X 9 i
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The design of the box should give full consideration to the cell pressure relief problem, the cell pressure relief
method for the explosion-proof valve at the pressure relief.
4.8 HIIE R G EAE UL RO il A R s

The BMS should trigger the protective action in the following cases

FF5 24 7 R TRIPBh1E
No. Parameter Specification Action
FL R 7 L LS — L FE IR B 3.80V, BMS sl £ 1k 7 Fa HA e
WEE HLI
1 =3.80V
First level alarm value for When the cell voltage reaches 3.80V, the BMS force
cell charging voltage stops charging and locks the cell.
SERYIEN R N G Y e 7
it HL A 3 3.70V, BMS s 2 k78 i
WEE
2 =3.70V When the cell voltage reaches 3.70V, the BMS force

Second level alarm value
stops charging.
for cell charging voltage

FLH LA TS L LR = 2
WEE

3 >3.65V When the voltage of the cell exceed 3.65V, the BMS
Third level alarm value

FL RS L 3.65V I, BMS HITE 28 IE 78

applies to stop the charging.
for cell charging voltage

Pt R A TR FEL S — 2% Hiyth LA 3 1.80V, BMS 5 il £ 1E i H A e
WEE I
4 <1.80V
First level alarm value for When the cell voltage reaches1.80V, the BMS force
cell discharging voltage stops discharging and locks the cell.
FL T PR AT LR
WA HLIb R A ) 2.00V, BMS 5l 26 11
5 Second level alarm value <2.00V When the cell voltage reaches 2.00V, the BMS force
for cell discharging stops discharging.
voltage
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FL U LA H L R = 2

EE HLl LR IA $) 2,50V, BMS HIHEZ L
6 Third level alarm value <2.50V When the cell voltage exceed 2.50V, the BMS
for cell discharging applies to terminate the discharge.
voltage

0 SR v A P i P B oL 22 il FE N L, b b T

i Ry G
7 Overtemperature -20C~60C If the operating temperature of the cell exceeds the
protection safe temperature range, the cell stops charging and

discharging.

5 FEmF A& IS Product End of Life Management

FEL Tt A P IR A2 A R AR, 2% 7 N2 JE N7 A R0 R B 2R A 0 1 3 5 P ST R PAY e i ) P BEL R

P9 BH DL B 25 I B 7 VR AN T BT VA G e 7RI B UG R Z RE VR R A IR R SRR DR XU Rl e 254

HHELU 8 DAY FELRE S XA FRL L 25 T P FELYS 150% B0 /N T 800E B 70%, B4 s it o 33 S iz
KR G R B G B2 REVERHRA PR W] A 7 it A 5 S DL R A AR 15 BT IR AR AE PR 7 it B B ORALE 534

The service life of the cell is limited, the customer should set up an effective tracking system to detect and record

the internal resistance and capacity of the cell within each service life. The method of measuring and calculating the

internal resistance and capacity should be discussed and agreed between the customer and QINKUAL. When the

internal resistance of the cell in use exceeds 150% of the initial internal resistance of the cell or the capacity is less

than70% of the rated capacity, the cell should be stopped. Failure to comply with this requirement shall exempt

QINKUAL. from its responsibility for product quality assurance in accordance with the product sales agreement and

this specification.
6 IZHIERZEIN Precautions for Transportation

FLVB R ZE 15~50%BFT FEIRAS N A28 s AT ia M, fEis it fe b BB BRI ZURS) . whdr i s . By ik
HIER M, AHRE . EH TR K. BS0E TR, izismiESiE MH/T 1020-2018  (fH

AT EIE Y o WiZH AT H 0 SoC IRE&Z 23+2%.

N

The cells should be packed in a box with 15%~ 50% SoC for transportation. Avoid violent vibration, shock,

extrusion, sun-scorched and rain-drenched. The products could be delivered by vehicles, trains, ships, etc. For air
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transportation, please refer to MH/T 1020-2018 Specification for Transport of Lithium Batteries by Air. Delivery SoC

state of the QINKUAL is 23 + 2%.
7 W AFERZE I Precautions for Storage

A R R AR, U 75 AR AR IR EE RIS SoC & (10~50%) TFHEATAF#. B =1 H it
AT KRB HETE T YRS — IR o & A AR ANAE S T332, T DUSE A o it RS e iy o AEAF TS0 o PP 28 LBl vl il
180 8 8 S MUkl o A

the cells shall be stored for a long period of time, it needs to be stored at the recommended storage temperature
and low SoC state (10~50%). Standard charge/discharge maintenance is recommended once every three months.
Proper storage and maintenance practices can extend the life of your batteries. It is forbidden to turn the batteries

upside down, and the mechanical shock and heavy pressure should be avoided during storage.

8 i FZ24PhJi Security Precautions

8.1 ZE IR HHIR A K

Do not immerse cells into water.

8.2 ZEIERE L BN K B N [R]85 AR A AR A5 58 3,111 25 O BE 2% 1 A vl A B o, 75 0
RE R KK

Do not drop cells into fire or expose them to any high temperature environment exceeding the operation
temperature as set out in Item 3.1.11, otherwise fire hazards may present.

8.3 ZE b it IR ARG, 73 D0 5 L IAE AT iR T RE S BN S 05 T B KK (R HL Tt R G A AR
A R (R ARy, DA SR

Do not short-circuit cell terminals, otherwise high current and temperature may cause personal injury or fire
hazards. Ample safety precautions should be implemented to avoid short-circuiting them during system integration
or connection.

8.4 AR R AU HE R I IE T, ZRIE A T .

Always connect cell terminals according to its label(s) in right polarity. Reverse charging is strictly prohibited.

8.5 ZRILFrEERE Bt

Do not disassemble or modify the cell.

8.6 ZEILHIMId 8. RN, FIRET]E Ht I A R R R R A

It is extremely dangerous to overcharge a cell which may cause overheating and fire hazards.
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8.7 MBI AR RS IR RS, NMEAERIEH L. 2352E 78 i (Al & BRI TR)BR 1, sy
I IR, TR TR AT RIK K

Stop charging and discharging when the temperature exceeds the regulated range in this specification. Charging
out of recommended time limit might cause thermal runaway and fire.

8.8 AEAENK [ Rt £ FEL AR VR EA) A 2 XIS o 224 PRV I T, N7 e 5 JEA AR IR 2 i LA VAR o T
JSEASE P KR A7 7 e ik 81 1) DX B g B A 3R Bl o B8 AT AT N sl ) 7 £ vl PO A T 3504 R il
S o

Cells expose its handler to chemical hazards associated with the electrolyte used in the cell. When the electrolyte
leaks, skin and eye contact with the electrolyte should be avoided. In case of contact, use a large amount of clean
water to clean the contact area and seek help from the doctor. It is forbidden for any person or animal to swallow any
part or substance contained in the cell.

8.9 RMRY i, (EHAZHIMRES AL SR gphads, 750 e it T RERLES , 7 A il A K 9K

Protect cells from mechanical shock, impact and pressure, otherwise internal short-circuit may occur, which
may cause high temperature and fire hazards.

8.10 M AR P Al BEARAEAE ML I G . 0. @ W SR VFR ZE RN TR A, AR A R
M7 1k 78 LB E FE B s M Xk Fe L e EIRBLR A E SO ANE S & IETE i R A DL E IR, W RE
R HL ZR 4 IR PR R A R I . FE B HR B A JE RO A Atk 2 T AR SR i i T v
A RE TR I R AR KR . R AE DL BRI, 2RISR L, RS A E RS EOR N 51 4T
KT, WiERA R B IR AR 2 5T TR B T R

When cells charging is terminated improperly for reasons such as exceeding allowable charging time, cut-off
due to exceeding charging voltage or cut-off due to exceeding charging current, all these events are defined as
"improper charge termination”. Such event may indicate that there is current leaking within a cell system, or some
components have started to malfunction. Subsequent charging of such cell system without finding and fixing root
cause of problem may cause potential overheat or fire hazards. When such event occurs, the subsequent charging
should only be resumed after the system has been thoroughly checked by qualified technician who can identify and
fix the root cause attributed to the "improper charge termination".

8.11 FEFEAT I FH I S 36 It A48 A AN 24 ] e 2 51 RS FEL RS R Bl e o s 6 IR i P e &6 4 1
PP g B N RAE RV SRS B REAT . 0, AT AE & S B0™ B AN S5 35 AT 7 4512k

Cell fire or explosion may be caused by improper operation during abuse test. The test can only be carried out
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in a professional laboratory by professionals equipped with appropriate protective equipment. Otherwise, it may lead
to serious personal injury and property loss.

8.12 WURHIBA L IR, Ak, B, RIPERIBEMA . W7, e IR, NIz
o el M e B 7 L R R A

If the cell emits a strange odour, becomes hot, discoloured, deformed, or if any abnormality occurs during use,

storage, or charging, the cell should be immediately removed from the unit or charger and stopped.

9 415 A B Disclaimer

9.1 WK H 7 il 75 K AL AT AR S T e AT A, 3@ — U0k, B REE 707 it 7 K
BRI T ARGENS BETT 3G IR, 7 il 5 SR AL 75 ) 7 e I £

If the product demand unit does not use the product according to the provisions of this specification, causing all
the related loss, the supplier will investigate the responsibility of the product demand unit. According to the damage
on the supplier, the product demander should provide compensation to the supplier.

9.2 BRVGHZIREPR T A PR 2 = OR B i R RIAR S A RE S BB SRR o ST FETT W B G B2 RE U
PR AT AT, 752 5 B B B IR PR 7] 2 R0 A ™ fh ) BBk

QINKUAL reserves the right to modify the specifications and performance parameters of the product. Before
ordering QINKUAL products, the buyer needs to confirm the latest status of the products with QINKUAL in advance.

9.3 7 i A SR BLAL AT 0 F It R 7 SR O 5 Bk 7Y W BE VSR BR AN w9438, 0% A — S Sl A 2
B BRAE SR AT AN R T e SCAF ik 1, BTG B2 BEJRURE B R W) AT RR AR 2 7 R 3 S SR AT 7 i R T
A=

The customer is requested to write down its information and contact QINKUAL in advance, if and when the
customer needs applications or operating conditions other than those described in this document. QINKUAL could
design and build such products according to customized special request.

9.4 LIRS UL, DA ST AR FIURS R g

English specifications are for reference only. Please refer to the technical specifications of the Chinese version.

9.5 BEAEAATIACAERE ST AT, R A o AR E ], BRI H 7 5 B E B2 R IR A
BRAF P aE, b & m% ).

This sample is still in development stage. The cell is only used for announcement, testing, etc. The specific test

items need to be negotiated with the QINKUAL and prohibited from being sold to the customer.
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10 f# F% 45 Operation Warning

10.1 /KRB Warning Statement

%<5 Warning
R EIESERY, ZEBRIEAZEY I D JURBUE 2 1 B 37 15 1t !
DAZRE P IER I TR A 28 2 R A L b
RVt 4t A A0 i B it B ML AR SR Z B RN 3T
AT R T R R M R
Cells are potentially dangerous and must be operated and maintained with appropriate precautions!
Cells must be installed and used with the correct tools and protective equipment.
Cell maintenance must be carried out by specialized personnel with cell expertise and safety training.

Failure to observe the above warnings may result in various disasters.

10.2 falZEM Types of Hazards

A B AR S AR A I R P AR A DU TR AE S -

The customer is aware of the following potential hazards in the use and operation of the batteries:

10.2.1 BAEHAEBRAER P RE & 2 B SE i« B dy B B 0 3 o SV N AR 32 LU S A8 L R
RIANE, BT 50V MBI RS S R e N AR ) 0 T R P E R, DR 7 b ZBULE A b R fR ST
228 B DL IGE S B A0 7

The operators may be injured by chemicals, electric shock, or electric arcs during operation. Although the human
body reacts differently to direct current and alternating current, DC voltage. Although the human body reacts
differently to being exposed to DC and AC current, DC voltages higher than 50V are just as damaging to the human
body as AC current. Therefore, customers must adopt a conservative posture during operation to avoid injury from
electric current.

10.2.2 AFAER F R AR AR VAR A 2 XSS

There is a chemical risk from the electrolyte in the cell.

10.2.3 FEIRAF AL FEA AR A a5 6, 207 S L e 12525 FE 21 LA AE I XU, B 1B A A
B, RN REEGR RS

When operating cells and selecting personal protective equipment, customers and their employees must consider
the above potential risk to prevent accidental short circuiting that could result in electrical arcing, explosion, or
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thermal runaway.

11 EE 4% Mechanical Drawing
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Fig.3 cell drawings and dimensions/mm
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