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ARIEE X Terms & Definitions

Ri& 3
Term Definition
B B PG Bl A TR T e A BR DTAE 22 =) A HL S i
QINKUAL A cell brand of Shaanxi Coal Chemical Industry Technology Research Institute Co., Ltd.
7 ARG P SRR P2 R T
Product The "product" in this specification refers to the lithium-ion battery produced by QINKUAL.
It T 10 REAA TR (BREIAD.
Fresh Cell The cell within 10 days after the customer received (within China).
Je R S350 2 ‘
FEL YL T ALk 14 ] AR L
Ambient
The ambient air temperature of the environment to which the products are exposed.
Temperature
— AN L AT I A PR A B BB EEAE R R . R RS
S, DA I RS AT F R0 DR FR IS AT R B8 S AT S A & AU B HLUE .«
An active tracking and control system to be developed and implemented to monitor and
R H R Gt
record the operating parameters (including but not limited to voltage, current and
BMS
temperature, of each product in its entire service life), and to control the operation of each
cell and ensure that the battery operating environment and operating conditions meet the
requirements of this specification.
H R IR RO R T T
Cell Temperature | The temperature of the largest surface of the battery.
‘ Hrepih, AR AR T T RS, AR R R ) AR .
HIa A &
The capacity of a new factory battery charged in accordance with the standard charging
Initial Capacity
method and then discharged in accordance with the standard discharging method.
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76 HLHLIE S AR e OB AR S AR R B A LR Bl . FthZF S0 50Ah, TR
HLJEA S0A B, TFEHAEZE N 1C,

FEHLAE R
The ratio of charging current to the capacity of batteries measured in standard discharge
C-Rate
method. For example, when the battery capacity is 50Ah and the charging current is 50A,
the charging rate is 1C.
JECHE LA S AR HE FE R S R A BRI EE R flan. RIBAE Y 50Ah, TR ER
o N 100A B, USRSy 2C.
i GRS
The ratio of discharging current to the capacity of batteries measured in standard discharge
D-Rate
method. For example, when the battery capacity is 50Ah and the discharging current is
100A, the discharging rate is 2C.
- A% R0 E ) FE TR HE TSI — O — M
(EERN
Batteries are charged and discharged once in a cycle according to the prescribed charging
Cycle
and discharging standards.
ARGV A H NATART A7 85RO 154 1) R ) F
ocv Open circuit voltage.
PRAETEH ARSI 3.2.4 S PTIR A 78 A AR
Standard Charge | The default charging method set out in Item 3.2.4.
PRAETE ARHURE 5 3.3.5 SR PTIR AT AR R

Standard Discharge

The default discharging method set out in Item 3.3.5.

FERGEMRHLT, THER ARSI A, W A ED 50Ah KPR

A 100% SOC, N7 & A 0Ah K, SOC A 0%.

fif AR AR (SOC)
The current available capacity divided by the maximum available capacity in the case of
State of Charge
no load. For example, if the state with a capacity of 50Ah is regarded as 100% SoC, the
SOC is 0% when the capacity is 0Ah.
i Tt FEAS RS P 2 1 25 1 7o F e e el T P o e r S IR ) T

Temperature Rise

The increase of cell temperature from one state to another by charging or discharging.
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“V*(Volt)(R4s, HIs A7

"V" (Volt), unit of voltage

“A” (Ampere) %35, HLY AL

"A" (Ampere), unit of current

“Ah” (Ampere-Hour) ¢ i, FELf7 BLA

"Ah" (Ampere-Hour), unit of electric charge

“Wh”(Watt-Hour) FLRY, g5 HLAL

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

8 —

“mQ” (Milliohm) ZZRK4F, HiBH AL
Units of
"mQ" (Milliohm), unit of resistance
Measurement

“mm” (millimeter)ZK, & #A7
"mm" (Millimeter), unit of length
“°C”(Degree Celsius)fik K1, 7% AL
"°C" (Degree Celsius), unit of temperature
“s”(Second)FP, B [H] HLAL
"s" (Second), unit of time
“Hz”(Hertz)#2%, ANFHAL
"Hz" (Hertz), unit of frequency
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1 JEF Scope

A7 RS PR T Bk B AL THEORBE T B A PR TR~ AT BIZIR QPFS0CC 42 1~ FLL A 7™ il
PERETRAR 7 i I 2% 1 b 22 A R I

The product specification covers the performance indexes, technical requirements and safety issue of the
QPF50CC lithium-ion cells to be supplied by QINKUAL under Shaanxi Coal Chemical Industry Technology

Research Institute Co., Ltd.

2 P2 h3EEY Product Type

2.1 PR ARR: BB A I
Product Name: lithium-ion battery

2.2 =S QPF50CC
Specification: QPF50CC

3 = WPEBE Product Performance

3.1 FARZEL Technical Parameters

Frs T H 77 i AR #HE
No. [tem Specification Note
MR & PR, BT LI
3.1.1 50Ah
Rated Capacity standard discharge, fresh cell
FRAR LR
3.1.2 3.2V /
Nominal Voltage
TAER 2.0~3.65V HLOSRE (cell temperature) >-10°C
3.13
Operating Voltage 1.8~3.65V HLSIRE Ccell temperature) <<-10°C
FL it P FHL 30% SOC #riits, AC.1kHz, 25+2°C
3.14 <0.7mQ
Impedance 30% SOC fresh cell, AC.1kHz, 25+2°C
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150N~200N, HARILES 9 T HL i EI 4K
Lt RS
3.1.5 27*148*134mm compression force 150N~200N, refer to
Typical Dimension
the attached mechanical drawing
Rt H &
3.1.6 1110+20g N.A.
Cell Weight
25+2°C, 30% SOC, Hj=4HE
HBEBH
3.1.7 <3.0% 254+2°C, 30% SOC, fresh cell after 3
Monthly Self-discharge Rate
months
3.1.8 3.275~3.305V 30+3% SOC, 25+2°C
Shipment Status
o NG 2R
PR AEDEIA A7 i
3.1.9 >3000 cycle test by standard charge and
Cycle Life
discharge method
AL TARIR e SHEE 32N
15~+35°C
Optimal Charge refer to Item 3.2
3.1.10
Operating i GEl SHE 33
10~+35°C
Temperature Discharge refer to Item 3.3
RN BT <70%RH
3.1.11 -20~+60°C
Storage Conditions storage ambient humidity<70%RH
KIERIGA T3 i 1.5C 78 4C Ji
3.1.12 >1500
Rate Cycle Life 1.5C charge 4C discharge cycle test
3.2 A S % Charging Parameters
Frs 24 7 bt A% FAF
No. Parameter Specification Condition
PRAE TS HL LR
3.2.1 Standard Charge 1C 25+2°C
Current
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B4 78 L LA
322 Maximum Continuous 1.5C 25+2°C
Charge Current
B Kk 78 HL R AL
322 Maximum Pulse Charge 2C 2542°C, 50% SOC, 30s
Current
i 75 .
RSN IR S NGNS
323 Standard Charge 3.65V
cell maximum voltage
Voltage
- 25+2°C;  1C {HLFFEETE i BRI HLI R K 3.65V, BRJSTE 3.65V
it 7 5t )
E RS 7 L EL A B R IR 0.05C.
324 Standard Charge
2542°C; Charge single cell at a constant current of 1C to 3.65 V, then
Method
switch to constant voltage charge until charge current declines to 0.05C.
i 75 MR ‘
GERNTY; 2
3.25 Standard Charge 2542°C
cell temperature
Temperature
‘ Toil U AR TR 7E AR, — BRI
i TR -
T JEE b 3 50 78 R U Y Rl B AR TR
CHLERR )
Regardless of the charging method of the cell,
3.2.6 Absolute Charging 0~ +55°C
once the cell temperature is beyond the absolute
Temperature
charging temperature range, the charging shall be
(Cell Temperature)
stopped.
ol FLS AL AE T AR 78 AR, — EUR L
7505 78 FEL L CEVER bR LS i S EW (e & LI i S
K 3.65V
3.2.7 Absolute Charging Regardless of the charging method of the cell,
maximum 3.65V
Voltage once the cell voltage is beyond the absolute
charging voltage range, the charging shall be
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stopped.

3.3 JitH A Discharging Parameters

FF5 24 7 AR A
No. Parameter Specification Condition
TR LA
33.1 1C 25+2°C
Standard Discharge Current
B K AT RS8R HL AR
332 Maximum Continuous 4C N.A.
Discharge Current
S ONTIUDI G R
333 Maximum Pulse 6C 25+2°C, 50% SOC, 30s
Discharge Current
P GER:AIEN A 2.0V LI (cell temperature) >-10°C
334
Discharge Cut-off Voltage 1.8V FLSEE Ceell temperature) <-10°C
PRHE L 5 2542°C, LL 1CEJFFEK I S AR BUE I 2.0V,
335
Standard Discharge Method | 25+2°C, Discharge single cell to 2.0V at a constant current of 1C.
e ‘
HLES R
3.3.6 Standard Discharge 25+2°C
cell temperature
Temperature
0 U FL A AR A 4R 488 T R A X BBk o T8 E
o R, o PRI e 2 TR R, U
Yot PRI o
[ GE
3.3.7 Absolute Discharge -20~+60°C
Stop discharging once the cell temperature
Temperature
is outside this range regardless of whether
continuous or pulse current is adopted.
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3.4 S MRE Electrical Properties
3.4.1 WA Test Conditions

Hr Lt — N A BEAT I, DT PE A TR A RS Tk IR AN S ATE AR R . 25+2°C %
PRUESRIE 65£20% 126 T HEAT o BRARREAI UL, AT I8 75 A8 Je RAMCIRAS T BEAT » S BORT (T*WHL):
10mm*95Smm*210mm, A 8 EMIRZIAFE: 54+2Nm.

Fresh cells shall be tested within a month after delivered, 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
standard humidity which is 65+20%RH. Unless otherwise specified, all the tests are to be conducted using cells
clamped by plates. Dimensions of plates are suggested to be (T*W*L):10mm*95mm*210mm, and the material of

plates are suggested to be aluminum. Torque of positioning screws is about 5+2Nm.
3.4.2 PR RFEEER Requirements of Measuring Instrument and Facilities

(D) KBMNRI PrACR W CEAE 3R RS SR g0 B F ) B B 5K A S iH- A
TE MR KM B Bt EaH, I EA 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) PERST IAERAE EERR T4 0.01mm.
The accuracy of the size measuring instruments shall be greater than or equal to 0.01mm.
(3) 73 IR L e A IR A HERf S AMIC T 0.5 2%, I i s i T BEAS 2/ T 10k/Q/V
The accuracy of the multimeter shall not be less than 0.5 on the Richter scale, and the internal resistance shall
not be less than 10k/€2/V when measuring the voltage.
(4) Wb AR LR RURS B RLAE£0.1% A b, A RS E£0.5%,  THI RS BEAMIRT20.1%.
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) N5 =6 B A AR AHER A RAIR T 0.001g.

The accuracy of the weight measuring instruments shall not be less than 0.001g.

3.4.3 MEEFENR Test Items and Specifications
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FF5 i H M7 B0 9 PR bR
NO. Item Test Method Technical Requirement
T BRI oA sk
HI Rz ifebr~ RN, B REMRZUE ] TR, | B, T ILER 9 T /&I4R
AMIATRSE | WK 77 150N~200N, A JEPH AR - There shall be no damage
Appearance | Appearance and dimension shall be determined by visual | such as scratch and
: and inspection and slide caliper measurement. By the thickness | electrolyte leakage. For
Dimension | test, the cell must be clamped by tooling but without test | detailed dimension, refer to
splint. The pressure shall be 150N~200N. the attached mechanical
drawing.
i T RF
2 1110£20g
Weight electronic scale without plates
TPEEHE | #2324 RS 1 /NN NIEIT R f S, ANt
3 Open Circuit | The open circuit voltage shall be measured within 1h after >3.33V
Voltage being charged as per 3.2.4 and without plates.
12324 G 1 /DA BL 1C HLIR O R B0 R 26 1
FIBCEE | 2.0V, JHHEAERE. EREM AT LIES 5 Ik 4f
& 3 BB EARFAERIN, IRk,
Discharge | Charge the cell as per 3.2.4, then discharge it at a constant 1C HE>HE R &
* Capacity current of 1C to the discharge cut-off voltage and measure | 1C capacity > rated capacity
(under room | the capacity within 1h. The above cycle can be repeated 5
temperature) | times, and the test can be terminated when the capacity
does not meet the requirement 3 times.
Tel / Fax  029-8588 2671 11/22 Add: BREEETIZTHAAEN T 166 S
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et TR L E -

Discharge Capacity (under high temperature)
¥ 324 G, FEIRE S5+2°CHmiAE Tl E sh,
SRIELL1C HRIERBCR 2 2.0V, JHE A E.

1. Charge the cell as per 3.2.4, and then store it for 5h at

TR

[Ty GEl 55+2 °C. discharge capacity:
T fE 2. Discharge the cell to 2.0V at a constant current of 1C
Discharge and measure the discharge capacity. a) >90% ] 4H 75 #(55°C)
Capacity >90% rated capacity
: (under high | ¥R BE : (discharged at 55°C)
and low Discharge Capacity (under low temperature)
temperatures | % 3.2.4 7RG, (EREE-20:2°CHMRIRAE i E 24h, | b) >70% )45 75 & (-20°C)
) ARG LA 1C HIRTETUA A 1.8V, FFd AR >70% rated capacity
1. Charge the cell as per 3.2.4, and then store it for 24h (discharged at -20°C)
at
-20+2°C.
Discharge the cell to 1.8V at a constant current of 1C and
measure the discharge capacity.
Tel / Fax  029-8588 2671
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i R SIRERE ST

Charge Retention and Recoverable Capacity (under room
temperature):

% 3.2.4 TG, (EIFIERE 25£2°CH M FIT A E
28 RJ&, LA 3.3.5 BEATIRCHL, HELam L ORIFA B . itk
Pz 324 7, #E 1h, 3% 335 #4700, THEK
1. Charge the cell as per 3.2.4, and then store it for 28

days at the environment temperature of 25+2°C.

2. Discharge the cell per 3.3.5 and measure the retention
a7 FLA capacity.

5ikEre 3. Charge the cell as per 3.2.4, and then store it for 1h.

7 HL DR A A R >90% HIUA A

=

I=EN

retention capacity>90% of
Charge 4. Discharge the cell as per 3.3.5 and measure the
rated capacity

6 Retention recoverable capacity.
i LR B R B >91 % U6 &
&
&

Recoverable | i far HORKE 5K RE -
recovery capacity=91% of
Capacity Charge Retention and Recoverable Capacity (under high
rated capacity
temperature):

¥ 324 WS, TERE 6022°CHmiRAfAHE 7 K

Ja, VA 3.3.5 AT, A IR A R . AR

324 7, BRE 1h, 2 3.3.5 AT, FERER

=,

1. Charge the cell as per 3.2.4, and then store it for 7 days
at the environment temperature of 60+£2°C.

2. Discharge the cell per 3.3.5 and measure the retention

capacity.

3. Charge the cell as per 3.2.4, and then store it for 1h.
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4. Discharge the cell as per 3.3.5 and measure the
recoverable capacity.

Lt b AF SR, A2 AR HE TR OB AT IS, i

AEACT HIBHUE A& 80%, Jrse IMEHR REUE X

% B A A7 i T SRR E

¥ F:4r  | The single cell shall be stabilized between 2 metallic plates >3000 X
7
Cycle Life | and cycled as per standard charge and discharge method. >3000 times
Record the number of cycles and define it as the battery
cycle life when the cell capacity is less than 80% of the
rate capacity.
HUh EFAR, 25°C, HEAT 1.5C 7€ 4C HUBIEH, =
- L AR AR T I ATUE B 80%,  FTsE BRI
PN R ‘ ‘
HUE UOZHE M R A g sk
ey >1500 X
8 The single cell shall be stabilized between 2 metallic plates
Rate Cycle >1500 times
and cycled as 1.5C charge and 4C discharge. Record the
Life

number of cycles and define it as the battery cycle life

when the cell capacity is less than 80% of the rate capacity.

3.5 %41 fE Safety Characteristics

Fr 5 i H A5 b v B BiRbrifE

NO. Item Test Method Technical Requirement

FehrEFE S, L IC MR E R AL R 1.
1 £58% 115%S0C J&, 178 . WEE 1h,

JUREER
The charged cell (with standard charge method) is to be HL AR K, ANERIE
1 Overcharge
continuously charged to 1.1 times of the charge cut-off no explosion, no fire
Testk
voltage specified or 115% SOC, then, stop charging.
The observation shall be performed for 1h after overcharge.
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TSR, £ 25£2°C N A 1C HUAUECE 90min, W
% 1h. R A K, AN
DI EER
The charged cell (with standard charge method) is subjected AR
2 Over-discharge
to a forced discharge at a constant current of 1C for a test no explosion, no fire,
Testk
period of 90 min at 25+2°C. The observation shall be no leakage
performed for 1h after over-discharge.
AEFR S, o HbIE ARG LR BN T SmQ (14
- A RLBR S 10 208, U 1he
VANHITSA S
The charged cell (with standard charge method) is to be HIBAE K, ANRLE
3 Short-circuit
short-circuited by connecting the positive and negative no explosion, no fire
Testx
terminals with a total external resistance of less than SmQ
for 10min. The cells are remained on test for 1h.
WA PRAR I BN B IR A T, T R R IR A I,
WAL IR GG AR ARG GRAETHIR B Y 5+2°C/min),
MRS F 130£2°CI GREF 30 7845 i -
n#Hok Place the charged cell (with standard charge method) AL K, ANEIE
4
Thermal Testx | together with thermocouples into an oven. The oven no explosion, no fire
temperature is raised at a rate of 5+2°C/min to 130+2°C.
Remain this temperature for 30min before the test is
discontinued.
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Frlk

Crushing Test

RbARAE S e, T BT A AR A s, B S ARUE
e B4R 75mm BEEG, PRSI T
JEHIBE R, B <2mm/s, FEMEE:
HURIEE] OV B AT RIL B 15%E K /135 2] 200kN
JafEIEF ., R%F 10min; MEE 1h,

The charged cell (with standard charge method) is to be
crushed. The crush force shall be perpendicular to the battery
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 battery voltage
reaches OV or the relative deformation reaches 30% or the
crush force reaches 200kN. Hold on for 10min and the

observation shall be performed for 1h.

HLIANES K, AERAE

no explosion, no fire

RV AR &

Drop Test %

HARETE LIS, AE 2522°C R, A\ 1.5m w24 H e kv
PNz LA T - 3 M S8

The charged cell (with standard charge method) is to be
dropped freely from a height of 1500mm onto a flat concrete
floor at 25+£2°C. Cells shall be dropped with the terminals

downward.

FIBANEE K, ANERIE
AN
no explosion, no fire,

no leakage

PR B A
7 Vibration Test

*

s e, Kb EE ARSI 6 L, BL1/3C BfilE
WBCRZ 2.0V, R3J7 1808 BT, JRSINEE Y 30my/s?,
PR 10~55Hz, $R30 10 MEH, ERIRS) 3 M.

Fix the charged cell (with standard charge method) on a
vibration table and discharge it at a constant current of 1/3C
to 2.0V. Equipment parameters are as follows:

The vibration direction is only up and down; The vibration

acceleration is 30m/s?; The frequency is 10~55 Hz. Sweep

TR RE B IR
no abnormal
phenomenon during

discharge
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cycle for 10 times and repeat vibration for 3h.
K L AE BEAT A7 FEL DR A5 E 0 B8 I A6 5 2 ) UK
G ‘
BN 0.001g FIH T RFIRE, THERMRER.
Airproof 2K H<300mg
8 The battery was weighed with an electronic scale (which has
Characteristics loss of weight <300mg
a scale of at least 0.001g) before and after the charge
[ ]
retention test to calculate the weight loss.
‘ HARAE TS, I SE AN 3.5% NaCl ¥l (i ‘
HEKRN T I AK, A
SO 2hs KRR e A A L, WL Th.
Seawater AN
9 The charged cell (with standard charge method) is entirely
Immersing no explosion, no fire,
submerged into 3.5(wt)% NaCl solution for 2h.
Test no leakage
The observation shall be performed for 1h.
HIBARAEFE L, A VTN IR BE ARG Y, iR R R B TR
IREEPER | 3R VAT, IR ES IR, A 1h. ‘
R ANEE K, AERIE
10 Temperature Put the charged cell (with standard charge method) into the
no explosion, no fire
Cycling Test incubator and adjust the temperature according to Table 1
for 5 times. The observation shall be performed for 1h.
RIVBARAEZE L A VN UEAE Y, 5 e AE
AR SN 11.6kpa, WHEAZER, & E 6h; ML 1h, \
R ANES K, AR
11 Low Pressure | Put the charged cell (with standard charge method) into a
no explosion, no fire
Test low-pressure box and set the air pressure at 11.3kPa. Rest
for 6h at room temperature and then observe for 1h.
R 1 REEAAE S
Table 1: Parameters of Single Temperature Cycle Test
I E/°C I ] /min R 8] /min I B2 AL 2 /°C/min
Temperature/°C Step Time/min Total Time/min Temperature Change
Rate/°C/min
25 0 0 0
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-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

4 B %M Application Conditions

7 L il O™ R S LU S AR S R L P 2 A

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

4.1 F N ERWEH RS, ERE. ERESRPEA R,

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

4.2 F 7 BLARAT 58 B A R P IS 0 B D0

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

T P T B RS o R R A TR AL FE I, RV P S PT RE ST BK AR .

i L RE NS P 2 72 A R I 8] Y BT e A, ok A NG IR

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

4.4 R S AE ARG BERIERRIR S T e (OEbriEsE i, RS, BRIFMer), B EE
B A BRI R Sz R E.

Avoid charging the batteries at low temperature conditions prohibited by this specification (including standard
charging, fast charging and emergency charging), otherwise accidental capacity reduction and battery overheat may
occur.
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4.5 FARVCTE AN R 70 7 RS LS B )

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

4.6 HARVCTH RN R > E RS USRI K BRI, FAT AL AL UL A1 IEC A SRARAERILE HI B 7K
B 255K

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.
5 BHIERZEM Precautions for Transportation

R MEAE 20~50% FHOf HUIRZS N Q3 AT REAT i85, fEiz i R rh BB BRI RS . phl etk Bk
HIWIR ik, AEE. EHTIRE. KF . Bl TR . fiasiziiEZ i MH/T 1020-2018  (H#ER
M IE I TE D .

The batteries should be packed in a box with 20%~ 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

transportation, please refer to MH/T 1020-2013 Specification for Transport of Lithium Batteries by Air.

W BRI Precautions for Storage

HLL M AAE 20~50% SOC R TAFfif, S EIRL PR, KRG AL WERAFAF RRVE, KA
THEE=A AT — IRBR AR BB YEST — Ko 1& ARG AL 7%, v DAE K F b i 25 i o ZEAF B0 7R
FR A8 LR R () B S U oy A

The batteries shall be stored in the state of 20~50% SOC and away from light, heat, fire and hazardous materials.
In case of long period storage, please perform a standard charge and discharge every three months. Proper storage
and maintenance methods can extend the service life of the battery. It is forbidden to turn the batteries upside down,

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

7 %7~ Warning

7.1 ZEIER IR A K,

Do not immerse cells into water.

7.2 BRI H BN K A B N T 2 e AE R A RS 2R 3.1.10 25N 3111 S RE IR A v
RIS, BT RS FBUK K .
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Do not drop cells into fire or expose them to any high temperature environment exceeding the operation
temperature as set out in Item 3.1.10&3.1.11, otherwise fire hazards may present.

7.3 ZEIE B IO, 5 SR RN IR T e S BN B 5 T B KK . A L R G A RN R
INEEPE Atk ree oS AP IS (VA

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.

7.4 TEARAEIRAR R AN WE R I IE Sk, 2R R A R

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

SRkt e, I, ATRE ] A B R F R R

It is extremely dangerous to overcharge a cell which may cause overheating and fire hazards.

7.6 i LR AU FAUE IR T, MESERIE W FE o 2 FRRSE 78 FIN [ 1A BEAR IS () SR A, PR b2y
IR, ATREL SRR KK .

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.

7.7 AFAER H R PR RV A A 2 XU o 24 P ARV 5 T 5 2 JE G i JER AR IR -4 ok L ARV o A i,
A P K P 7 /K T e B o 81 F) DX s ) B A2 TR 3 Bl o 8 R AT AT N Bl 4 B R i B0 ] 3 A2 e v o
CE/LE

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 battery.

7.8 RO iy, FEH A2 HUMGRSD . REf A IS s, 75 000 Rt o T e i, 7 A i LA K K

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

7.9 Bt FE SRR P AT RER A A E S A LSRR . i R VRO e N (A T L, 7 R R
Z b ser e AL RS R & R T R . IR LB AE SOV A TE A ke, AR EBLRI, WHEE
R HL I AR ST LU O e AR IR . (RS SR BV A SR R A g o AT ks i At 7e v, T
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AE 2SI A Pl Ak Rk . R AL EBLR IS, 2R SRR L, SRS A VIEBHAR B BOR A R AT S
WA R AR e T T IR E T

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".

7.10 FEBEAT M TS SO0 N A e A AN 24 AT RE 2 51 S RS K B MR A o s 6 IR R 6 0 = 0
B dr e g B N AFE T SR 54T 0, AT RE S EU™ A S5 E M - 451K

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

711 BAEE AR AT RES R BIL 2 v B I & . % ) e A5 B 2 UL AR R AR, Bl
IERAERAMERS, R AN, BRI

Working with battery can expose the handler to chemical, shock and/or arcing hazards. Customer shall consider
potential exposure to these hazards and therefore prevent accidental short-circuit that can result in electrical arcing,

explosion, and/or "thermal runaway" of the cells.

8 %t B Disclaimer

8.1 TR pr 7 ol 75 SR AL AN AU P RORUE BEAT A, & R — DI Ok, BETREIE FU7 i 7R R R
R TE . RGNS BT IR AR, 7= il 5 K BT [ (7 S 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.

8.2 BIZILR B XS i IR A% B MR RE S BB SRR o SETT ZET M B0 i, 75 28 5 b2 BRI i
B HTIRES -
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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.

8.3 Jih i K HLAL T IR O LS R R IF 5 BRZIVA I8, 03 A — S N B R S AN ) T i
SCAFPTIR A, B AT AR 2 7 R R HEAT P BB R 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.

8.4 FEICHURERE XU HESE, 1 DA SURREARHURS B R it

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

9 HESL Mechanical Drawing
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