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1 Scope
EREHE

This document describes the Product Specification of the Sodium-ion rechargeable cells supplied by
JiangSu Highstar Battery Manufacturing ,LTD.

AR PR T VL i Dk i YR A R 2 8] A 7 RO T 58 A A S 1 B S B R M BE AR AT

2 Model: NaCR46145-20ER
5. NaCR46145-20ER

3 Specification

7= i A
No. Items (TH ) Specifications (LA )
1 | Limited Charge Voltage 7 PR 8 E 4.0V
2 | Nominal Voltage ¥R HL & 3.0V
3 Rated Capacity #7€ 2 £(0.2C) 20Ah
4 | Standard Charging Current FR¥E 7S H HIR 10A
5 | Max. charge current 3 1F#x K78 H BT 20A
Standard Discharging Current A5/ i% F H
6 N 10A
i
» 5C2C. Di .
Max Discharge Current Under the conditions of 25 Ci 2°C, Discharging at
7 B 100A at 100% SOC
w o 125°C22° CAHT, 100%SOCIRE T, 100AH
8 Discharge End Voltage 15V
L BEE '
9 (Cell Surface temperature) FRHL: 0°C-55°C, 65%220%RH
}f’ﬁ¥5§ discharging : -40°C-60°C, 65%+20%RH
(FRUERERED FCE: -40°C-60°C, 65%+20%RH
Storage Temperature <
10 e 15°C-35°C
FAHIRE
Cell Weight
1 LY 485g+5
R EE o8
AC Impedance
12 N <2mQ
3 P B "
15 +0.5
Cell Dimension(for shipping state) ﬁﬁ%. omm:0.5mm
13 B 76 R < JEE: 146.5%0.1mm
C H1E :46.7+0.3 mm
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4 Performance Specification

EX: 0

4.1 Standard test conditions

Unless otherwise specified,all tests stated in this Product Specification are conducted at below conditions:

Temperature : 25°C+2 C

Relative Humidity : 65%+20%
Atmospheric Pressure: 86kPa~ 106kPa :
BRARRF AU, AHURE b BT 7 L T BN & T AT

BE: 25CL°C
FRIEVERE:  65%% 20%

KEJEST: 86kPa~106kPa
4.2 Electrical characteristics

HL R

No. | Ttems (JiH)

Test Methods and Conditions
CRRR T v Fn 264D

Criteria (F74E)

Charging the cell with constant current at 10A

Limited Charge

Standard and then with constant voltage at4.0V till Voltage=4.0V
1 Charging Method {charge current declines to <<1A. Charge Current =10A
PRIETE 10AERFTRELIOV , FEFIOVAHEE | FToREEE=4.0V
FEEBEM<IA, FEEHLT=10A
Charging the cell with constant current at 20A | Limited Charge Voltage =
Rapid and then with constant voltage at 4.0V till 4.0V
2 Charging Method |[charge current declines to <<1A. Charge Current =20A
PRIETE 0AERAHBELOV, BIEEIVEREE | FHREHBEE=40V
THBERSIA. 7E R IE=20A
‘ The CapfiCIt?/ means the dl.scha.rge capacity of the Discharge Voltage =1 5V
Standard Discharge |cell, which is measured with discharge current . _
o\ . Discharge RCurrent =0.5C
3 condition of 0.5C with 1.5V cut-off voltage after standard . -
e R R 1 e E=1.5V
PRHETCEE charge.

ZABRERIFEREE, 0.5CHEBELSV.

FE R R=10A

Initial Impedance

Internal resistance measured at AC 1KHz
within 1 hour after standard charge .

4 \ — o . - <2mQ
VAP IR R, A TR "
HAC IKHz T FIZZJFR AL
5 Cell Voltage Cell state upon shipment 2530V

PR R
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No.

Items (FH)

Test Methods and Conditions
GUAT R 1)

Criteria (FR¥E)

Capacity
i

(1)Prior to charging, the cell shall be discharged
at a constant current of 0.5C down to the cutoff
discharge voltage 1.5V, rest for 10 minutes.
FERLET, FMBLLO.SCHMER A E# L E
1.5V, RE105-5P.

(2)The capacity means the discharge capacity of
the cell, which is measured with discharge
current of 0.2C with 1.5V cut-off voltage after
standard charge.

ZEBERRIFMEREE, 02CHEELSVH
(3)If the discharge capacity fails to meet the
standard requirements, this test is allowed to be
repeated 3 times.

U0 AR TR A B TR AN BB AR SR R TN A
ER3K.

=20Ah

Rate Discharge
Performance

(RS EERedt

(1)Prior to charging,the cell shall be discharged
at a constant current of 0.5C down to cutoff
discharge voltage 1.5V rest for 10 minutes.
FREET, EEILRICLO.SCHIE B B &
K15V, RE10545.

(2)0.5C CC to 4.0V,and CV to 0.05C cut off,
rest for 10 minutes.

0.5CIERTEHZE4.0V, B4.0VIEERBEH
A T0.05C, HE1054h

(3) The capacity means the discharge capacity
of the cell, which is measured with discharge
current of 1C with 1.5V cut-off voltage.
LAICT 1.5V,

Discharge capacity rate ==
98%
=98% IR &

Low Temperature
Performance

iR ks

(1)The cell shall be charged in accordance with
the standard charge.

B AR HE ST B T VE TR LS

(2) The cell shall be stored in the temperature of]
-20°C£2°C for 4h.

FIN-20°C2 CHRIRAE FHE R4/ N o
(3)Discharge at the constant current of 1C down
to the end-of-discharge voltage 1.5V.

TEHESTICHBELSV.

discharge capacity =80%
Nominal capacity
LAY B = 80% 4R PR A B
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, Test Methods and Conditions . —p
No. |Items (IHED T T 4 Criteria (FR#E)
(1)The cell shall be charged in accordance with
the standard charge.
HARER BT EREE.
High Temperature |(2) The cell shall be stored in the temperature of|discharge capacity=95%
9 Performance 55°C42"Cfor 4h. Nominal capacity
e i 1 TINS5 C+2°C iR A8 PEE4 /N HMEBEBE =% EE
(3)Discharge at the constant current of 1C down
to the end-of-discharge voltage 1.5V.
AICHRME, HERMBLIEEELSV
After the cell is fully charged according to the
standard method, it is stored at 25° C+2°C
for 30 days, and then discharged at 0.5C at 25 °
C £ 2 ° C until the discharge termination voltage
is 1.5V. This discharge crapamty is mamtamed. Capacity Retention=90%
. by charge. After the cell is recharged, the cell is . .
Charge Retention discharged at a current of 0.5Cat25°C+2°C |, Nominal cap Tltyﬁ\ﬁ -
and Recovery at until the discharge termination voltage is 1.5V. oo %ﬁﬁ?%%%% o=
10 | Room Temperature Capacity Recovery=95%

FRTARFESE
ERERE

This discharge capacity is restored by the
charge.

BIIEIR T VARG, 25 C2CT g
F30KRJE, TE25°C+2°C FLLO.SCHLRAHE,
HABBLIEBEELSY, LR EENNE
R¥F. BILHERBEFE2SCTL2CTFLL0.5CH
WBCR, BERRELIEBELSY, HEBEE
B RKE.

Nominal capacity
far VK = 95 % ArFR B &

11

Standard Cycle Life
VRUENEER 5

Temperature : 25°C£2°C

Relative Humidity : 65%+20%
Charge:Charging the cell with constant current
at 0.5C and then with constant voltage at 3.9V
till charge current declines to <0.05C, rest for
30mins. Discharge:0.5C discharge to1.8V, one
cycle is finished, then rest for 30mins. Then
repeat above steps,when capacity is less than
80% of nominal capacity,the cell life is over.
M 25°C£2°CIRE:  65%+20%

7EH: 0.5CIEMIEETTARE 3.9V, Hubdi
0.05C, FFEEHE 3005, HHE: 0.5C i
B 1.8V, TER—MEN, WE3SE. &
B ERPE. ANEETE/DT0%IFHE

&, Faiik.

2000cls capacity remaining
rate =80%
2000 FERFFER =80%
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4.3 Safety Performance

ZegR
4.3.1 Cell Safety Tests

RS ZERR

No. Items (IH)

Test Methods and Conditions
CIR T R 24D

Criteria (Fr#fE)

Overcharge Test
N

After standard discharge, the cell shall be
charged at 1C with cutoff voltage 5V or
charging time reached 90min, Observe 1h (one
of the conditions is preferred to stop test).
R fE, DAICHIRRH, EHBEEE
BISVEITT A [EIA 290781, WEE VN
(EAf— AR B EMF R .

No Fire, No Explosion.
PR, TBIE

Low Pressure Test

(WS

The full charged cells are to be stored for at least
6h at an vaccum environment with pressure of
less than 11.6kPa, and temperature of 25°C+2
C.

FE25 C2 CHIFFRRE T, KRFHEM B
FEXRRES11.6 kPaI EEIIFH EFE D6
N

No Fire, No Explosion.
The open circuit voltage of
each test cell or battery
after testing is not less than
90% of its voltage
immediately prior to this
procedure.

RN, AL,
A Bl 5 R PR
JEANF AT
BLERI90% .

Heating Test
In#vitie

The cells are fully charged with standard
charging method, and put into oven with nature
air or cycled air convected, heat cell by velocity
of 5°C/min =2 "C/min to 130°C£2°C,and
maintain for 30 minutes.

FEL TP TR R R T T B AR B I A0
REVERF S, RS C/a82°C/a48 1
HEEFE130CH2°CHRFFI05 4.

No Fire, No Explosion.
AR, TR
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Test Methods and Conditions o R
No. | Items (FH) IR FIZ ) Criteria (FRHfE)
The fully charged cells are placed in a test
chamber and subjected to the following cycles:
a) Raising the temperature to 75°C+2°C and
maintaining this temperature for at least 6 hours.
b) Reducing the temperature to -40°C +2°C within
30 minutes and maintaining this temperature for at
Temperature least 6 hours. c) Repeating the sequence for a No Fire. No Exblosi
4 Cycling Test further 9 cycles. d) After the 10th cycle, storing ° 1re,l ° le (?smn.
BEEFAL  |the K, AN
cells for 24 hours prior to examination, in the
temperature of 20+5C.
TR 75 CL2 CREZED6/N; 40
CL2CHIEZ b 6/NT, PIAIRIGIRE 2 F %
KIE] BB A 9300080 . 1B 100K/ BT
20+£5°C T E24/ N BEAT R .
The fully charged cells are placed in a test
chamber and subjected to the following cycles:
short the positive and negative terminals with wire| No Fire, No Explosion.
resistance of 80mQ+20mQ. Tests are to be The surface temperature
conducted at standard test conditions, keep 24h or of samples shall not |
External Short Test . . .
5 sram e wnga  |Surface temperature decline to 20% of max. exceeding 150°C.
SR temperature,test is end. VNS k.
FE A BB E TAREINRINEE T, FSMER |1, B mE S
FEA80mQ£20mQI) S BILEK . ¥ i$150°C.
B4/ N BAN FEIRE T IR E & B E A
20%Itf, S5
The cell is discharged with standard discharging
. method.
6 ForcedT]zzcharge Inverse charge current =20A; No Fire, No Explosion.
T timci: =90minutes REBK, FEIE
ERHER R B SR B, LL20AR AT
B, FE BN A& T904 B
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4.3.2 Mechanical Tests
B BRES
S DR ey 2
No. ftems (HE) Test Methods and Conditions (iR 5 iERI% Criteria (HFHE)

)

Shock Test
R

The full charged cell is fixed on shock table. Each
cell shall be subjected to a half-sine shock of peak
acceleration of 150 gn and pulse duration of 6
milliseconds. Each cell shall be subjected to three
shocks in the positive direction followed by three
shocks in the negative direction of three mutually
perpendicular mounting positions of the cell for a
total of 18 shocks. ‘

Ko R Bk b EEER A L, B4 EIb
N f KN EE 1 50gn Ak rh R 82T 8] 6 2250
RIS IESZ . B EILAE=EAER
e b B R LA 22 77 LI IE T A % = IRk
oy, BEERTEEZZRE, BEAEZ18
ik

No Fire, No Explosion.
The open circuit voltage
of each test cell or battery
after testing is not less
than 90% of its voltage
immediately prior to this
procedure.
BN AR K, B
1B, BARIBRRER
TR B AN T B AEBE

AT R EHI90%

Crush Test
B R R

A cell is crushed between two flat surfaces. The
applied force is 13 kN+1kN by hydrocylinder.
Once the maximum pressure has been obtained, or
voltage decrese to 1/3 of nominal voltage sharply,
or 10% of deformation has occurred compared to
the initial dimension, the force is released.
RVUEPT P B A H R, VR E AL
13 KN IKNBIFTE /7. — B R 1A Bl KL
B EGRE BB EN =02 —, BiER
GRMELET 10%HEAER, HE.

No Fire, No Explosion.
AR, FBIE
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Test Method and Condition

No. T NP
0 Items (IHE) G T V=R 45)

Criteria (384%)

The fully charged cell drops on the concrete
ground from 1m height,total 3 times,to obtain the
shock of random directions. After the test, the cell .
Free Drop Test  |[shall rest for a minimum of one hour and then a No Flre-, No
B HE7E L |visual inspection shall be performed. Ex?losmln. ‘
F e RIS I mS TR B | T R
Mo, LAURISREBEVL T A . ARG
E/ONAE /N EREE RS

4.4 Visual inspection

DR

There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect commercial
value of the cell.

A RAF A SRR IR BREG, e, BeE. MRS,
5 Others
HAB IR

Any matters not mentioned in this specification shall be determined through consultation between both
parties.

TR BRI L EI, G Vi E
6 Cell Dimension

R R

46.7+0.3mm

169.0£0,5mm

A7 :mm
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7 Special Warning
ReAliRT
Handling Precautions and Guideline for Sodium-ion
Rechargeable Batteries
BB T 7o R I R fE R SR R B I
Statement (1):
R

Customers are requested to contact HIGHSTAR in advance, if and when the customer needs other
applications or operating conditions than those described in this document. Additional experimentation
may be required to verify performance and safety under such conditions.

B B B A TR SO LA R A, BAE SO UM & T S, R
FRBKRHEIUIE, B9 EHEATR € A9 SRl DUAZ 52 s TE 2 A8 B 45 4R TR RE I 2 At
Statement (2):

L) bt

HIGHSTAR will take no responsibility for any accident when the cell is used under other conditions than
those described in this Document.

ot T 7R H SRR CAAI A S5 4 T Ao P e S A o ER) AR AT A 4 0 Y I I AR £ 5%

Statement (3):

=

HIGHSTAR will inform, in a written form, customers of improvement(s) regarding proper usage and
handling of cells, if it is deemed necessary.

WELE, ke UBEERE A R E R A SR oiodt & .

Statement (4):

I

The cell must be used under the protection of power management system; When used in combination, the
power management system must have the equalization function to balance the voltage difference in the
battery pack and ensure the normal performance of the battery pack.

BIE AN BEEERARY THEAH: HAeEHN, RETHEAAVITEFIEINEE, §
XA Py B R AT IO, iRl RIEIEF e

Statement (5):

ik ~

During designation of host device or battery pack, it’s better for customers to get HIGHSTAR involve to
review the cell installation and safety protection scheme. This is very helpful to safety of cell application.
FEREFRGTEEY, SFSFEIEERSRELZERBIEZERPRET SR, X
XL 2 & HSRE .

7.1 Charging

FH
7.1.1 Charging current

FE R HE
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Charge current should be less than the maximum value specified in the Product Specification. Charging
with higher current than recommended value may cause damage to cells’ electrical, mechanical, and
safety performance and could lead to heat generation or leakage. If you have special needs, please contact
with the company.

FHBERAMGEL AR TRE R KT B ER. SR THEEE BRI RS S ERGK
FERCEPERE . HUBRIERE R 2R AT, H RS FHRAGMRE. WERNKEE, H548
BRFRVHE.

7.1.2 Charge Voltage

TR HE:

Batteries shall be charged shall be done by voltage less than that specified in the Product Specification
(4.0V/cell). Charging beyond 4.0V, which is the absolute maximum voltage, must be strictly prohibited.
The charger and protection circuit of battery pack shall be designed to comply with this condition. It is
very dangerous that charging with higher voltage than the maximum value and may cause damage to the
cell electrical, mechanical safety performance and could lead to heat generation or leakage. In serious
cases, it will affect the service life of the cell and even cause safety problems.

REBEEAMFBELAME B REHFEBE (LO0VEE) . 40VATHEBERSRE, 7THE
AT EB PRI B BRIV RS R b S R . RS IR i T R AT, AT AR S| AR B SR i e
BERZE. MRS FHAHREMR, mENQEHELEREGEZES~ A4,

7.1.3 Charge Temperature:

FRHERE:

Batteries shall be charged at 0°C-55°C environment temperature specified in the Product Specification.

BB A E0°C~55°C PR RIR BV A A R EAT R M .

7.1.4 Prohibition of Reverse Charge:

Bk FEE:

Reverse charging is prohibited. Cells shall be connected correctly. The polarity has to be confirmed before
wiring. In case of the cell is connected improperly, the cell cannot be charged. the reverse charging may
cause damage to the cell which may lead to degradation of cell performance and damage the cell safety,
and could cause heat generation or leakage.

IEFER M ESAR, MmRERATE. FHBEFRER, NAUELETHEGHTRE. RA
ABSFERETH R, 22, FE&FRER. MRF.
7.2 Discharge

i
7.2.1 Discharge Current:

- TR
The cell shall be discharged at less than the maximum discharge current specified in the Product

Specification. High discharging current may reduce the discharge capacity significantly or cause over-
heat. At the same time, it will seriously affect the service life of the cell.
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TR R ANE O A HUAR I R K R B, R & S RS BRI S 8UL %,
R 7™ B S R T FH 5

7.2.2 Discharge Temperature:

JECHR R -

Cells shall be discharged at -40°C~60°C environment temperature specified in the Product Specification.
The optimum discharge temperature range is 25°C~ 35°C; The discharge current shall be controlled when
it exceeds the optimal temperature range, otherwise the service life will be affected. If necessary, please
contact the company.

HLSATTE -40°C~60°C HIFRIEIE B B W BT R, BAERRIBETRRE25C~35C: BHEER
R (LA B IR AT IR, ARAREMERES, WEFE, 52 TKAEE.
7.2.3 Over-discharge:

puni R

It should be noted that cells would be at an over-discharged status due to self-discharge characteristics in
case they were not used for a long time. In order to prevent over-discharging, cells shall be charged

periodically to maintain the voltage betweenl.5V and 3.0V. Over-discharging may cause the loss of cell
performance, characteristics , or cell functions.

TEERNE, EEOKAFELEERYN, EaaE R A RARETT AT EMS R ERE. A
IR AL, BEMERARE, BEBEERELSVEIOVZIE. S,
LT RERITE R

7.3 Other requirements for charging and discharging:

FRRHEIRER:

If many cells are used in the same group, try to make the cells charge and discharge under the same
current and temperature. If there are differences, there will be differences in the performance of the same
group of cells, which will affect the performance of the whole battery pack if in serious case.

mERWZREORASH, EREFBGEMRNERMEESIETHITRREER, nFER
SN RAARGHERE A ZR, MENSHHEH bR RE.

7.4 Notice for Designing Battery Pack

RS R THE R

7.4.1 Pack Design

Shreieit

Battery pack should have sufficient strength to make sure the cell(s) inside is protected from mechanical
shock.

b SN ST R R 5 IR UL GRAIE R A B s O e AR 1S5, A O BEMATEA 4
7.4.2 Cell Fixing

RN B 222

7.4.2.1 No cell movement in the battery pack should be allowed.

O ANEERATED .

7.4.2.2 Prevention of short circuit in a battery pack or host device.

07 1 B AT B EL AR B E ML A PR AR R B
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Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.
The battery pack or host device shall be structured with no any potential short circuit, which may cause
generation of smoke or firing.

Sl 5 RIS HER RBHALE URIELEN Z42. BRAASEEAERKERE, UL
B HEE K

7.5 Storage

| ia2<2

The cell shall be stored at the environmental condition of -20°C- 45°C and 65%+20% RH.Long term
storage will cause irreversible damage to cell performance.

The voltage for a long time storage shall be 1.8V-3.0V range.

If the cell has to be storied for a long time (Over 3 months), the environmental condition should be:
Temperature: 15°C-35°C

Humidity: 65%+20%RH

During the warranty period, the cell with cell voltage lower than 2.0V shall be recharged with 4000mA ~
10000mA at regular intervals until the voltage reaches 3.0V, otherwise it will cause great irreversible
damage to the cell performance.

FS E A ATAEIRE -20°C~45°C , IBFEFN65 %20 %X RAMIEH, KMAtEFN Bl EaE= 4R
Gl

ULV

KHF Ml GEE3ANA) FUE TEERNISC-35°C. B R65%20%RHIFFEH, BIEN
1.5V~3.0V.

5 4 P B B — B () %o el b PR R AR 2.0V B i FH 4000mA~10000m A B JEFEAT M FE B, EHJE
el

3.0V, AZRxF kR = AR BORAN I 4R

7.6 Application conditions

LR %A

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

BN AR AR ST AT 5 A SR O RN 2 A

7.6.1 Customer shall procure that each product shall be used under the strict monitor, control and
protection by the BMS incorporated by HIGHSTAR. When the cell is first used, it must be fully charged
and discharged for activating it and giving fully capacity.

BEONEERBERRS, TERE. TEERPE EE. BOEHHIREH L IRET /N BT
WERCARGE, DMREEEER P ERN T K.

7.6.2 Customer shall keep relevant records of the BMS monitoring data throughout the entire service life
of each product, including keeping record of number of occurrence of rush charge, which could be used in
the determination and judgment of any product warranty and liability claim entitlement. No warranty or
liability claim should be considered without BMS diagnosis records (at a regular basis, esp. during
maintenance) of the relevant product.

2P MR RN ELEEN RN SR, REFRRETENINESE. FEETERNEILRS
i F SHTPR A O S I BOR Y, He DY A AN AR HH 7 i B AR AIE T -
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7.6.3 Prevent draining any product down to over discharge state. A product may be permanently damaged
internally when the cell voltage is lower than 1.5V and which shall be strictly prohibited, failing what
HIGHSTAR’s warranties under the contract shall cease to apply, thereby releasing the HIGHSTAR from
any liability in connection therewith. After discharge cut-off in accordance with paragraph 3.6,Customer
undertakes to educate the users of the products or other parties who may come to handle the products to
recharge the cells at minimum time intervals to prevent reaching the over-discharge state.

B IR BT RS . I E R T 1LSVE, BN AT RS B R AR, e IA
K= i R B HE SRR RIEARARMINEEI 6%, FFBFERIERAEERENE A ERR
B, b RN BORES

7.6.4 Batteries should avoid charging at low temperatures prohibited by this Technical Agreement
(including standard charging, fast charging and emergency charging), otherwise accidental capacity
reduction may occur. Battery management system should be controlled with different charging current
according to different temperatures specified in this agreement.It is forbidden to charge under the
temperature stipulated in this technical agreement. Otherwise, HIGHSTAR will not undertake the
responsibility of quality assurance.

LB A A BOR IS E M RIE &M T RE(EERETHE, R, ESEH7a8), &0 EE
HIBSMF B R . RIS T RS RAKER A U B9 7 [RIRLRE LAV (R 4 O 78 F R R AT
fEl. ZEERT AR IERRE &4 TRE, &G ER AR EAETTE.

7.6.5 The design of the electric box must fully consider the heat dissipation problem of the cell.
HIGHSTAR does not take the responsibility due to the overheating of the cell or batteries caused by the
thermal design problem of the electric box. .

AR B N TR R RS BRI A, B T ARG T 1A B R B BS S s i AR IR, U
PEA A B RIE AT

7.6.6 The design of the electric box must fully consider the waterproof and dustproof problems of the
cells. The electric box must meet the waterproof and dustproof grade stipulated by the relevant national
standards. The HIGHSTAR does not take the responsibility due to damage to the cell or batteries (such as
corrosion, rust, etc.) caused by water and dust.

AR N B B A MK B e R, s AU R ULFIIECH RARHEE Bk, By
LFEL. BTHAK. PR EmNS B ESE AT (k. £8%) , BNERAER
BERIETE-

7.6.7 It is forbidden to mix different P/N batteries in the same battery system, otherwise, HIGHSTAR will
not be responsible for quality assurance.

ZIERFEP/NES B SRR — B RGP IR, 5 M I EA A R B RIIE (T,
7.7 User’s Guideline for Safety Handling:

R zERERFR:

7.7.1 The following information, or equivalent statements, shall be made available to the user through one

or more of the following means, as appropriate: printed on the label for the cell, printed on the label for

host device, printed in the owner’s manual, or posted in a help file or Internet website:

Tﬂﬁ%ﬁ‘U%$%Mﬁ@ﬁ*ﬂﬁzﬁﬁé%%%t%Fﬂ , AJEIERIEEEAE: BibR
~ ENURE. FP T T B SO BB
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7.7.1.1 Do not disassemble or open, crush, bend or deform, puncture, or shred;
EPRBEITIF. FrE. B, TR, WFE. B

7.7.1.2 Do not modify or remanufacture, attempt to insert foreign objects into the cell;

BEMES S, FER BRI B,

7.7.1.3 Do not immerse cells into water or other liquids, or expose to fire, explosion, or other hazard;
ZEIER IR N R B KB EAT, B8 AE. B ER;

7.7.1.4 Do not expose them to any high temperature environment exceeding operation temperature as set
out in paragraphs 3.9&3.10, otherwise it may cause fire. At all use time, cell temperature should not
exceed 60 °C, shut down system by BMS when it occurs;

25 AR I (A R R TR B I A BRI 3. O TR 3. L0 E IR R O RiR IR R, B
ARESRELKR . EEMEFNARBEABRT, HORERGEET0°C, i BihRFHit
60°C, RJLEHERETRMABIL, FIEBEIBEST:

7.7.1.5 Only use the cell for the system for which it was specified;

REeFH ARG 1 it ;

7.7.1.6 Only use the cell with a charging system that has been qualified with the system per standard. Use
of an unqualified cell or charger may present a risk of fire, explosion, leakage, or other hazard;

RegfE BEEAEMERE RBRERAGH B, FRAREIER BT BETREFERX.
B, BRHEBR

7.7.1.7 Do not short circuit a cell or allow metallic or conductive objects to contact the cell terminals,
otherwise high current and temperature may cause body injury or fire hazards. Metallic cell terminals
exposed from plastic packaging and ample safety precautions should be implemented to avoid short
circuiting them during system integration or connections.;

FALBM ERRIER, WAELS R TSR TNRARNSETESH
NG EESE K. ERLRRHBENEEN, NERBHZERY, DIBERER,

7.7.1.8 Replace the cell only with another cell that has been qualified with the system per standard. Use of
an unqualified cell may present a risk of fire, explosion, leakage, or other hazard;

BB A E A R B P I AR UGIE R I, R SREVER BIb TR R AR K. R ER A

VAN

7.7.1.9 Don’t keep a cell at rest for a long time (over 6 months). Safety accident may happen when
recharging a cell which has a rest for a long time;

B I TR B AR (6N A BLED |, KHABCE AR i B b B e s i Tl R 4 R AR e & 1) A

7.7.1.10 Promptly dispose of used batteries in accordance with local regulations;
T 2 3 i R Ak FER AR I R

7.7.1.11 Cell usage by children should be supervised;
JUEfE F e N B B

7.7.1.12 Avoid dropping the phone or cell. If the phone or cell is dropped, especially on a hard surface,
and the user suspects damage, take it to a service center for inspection;

ANEBTE LB, i REVEEBAERE EEEMRRT L , B RERbBE, MR
Ep i E VY e
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7.7.1.13 Improper cell use may result in a fire, explosion, or other hazard;
AN IERE A i T B R AR bR . BRI EBUELE fE R
7.7.1.14 Products should be securely fixed to solid platform, and power cables should be securely
attached by fastener to avoid intermittent contact which may cause arcing and sparks.;
B2 EEERGFE L, PR EREATSWREESENME, DBk EET S|
L ERL A K HE
7.7.1.15 Do not service cells and electrical connections within plastic package of cell. Improper electrical
connection within a cell may cause overheating in service.;

AR AR A e B SR HEAT R RO . R IEWA R B E R T ST e s A R i S R e
RATHIME;

7.7.1.16 When the electrolyte leaks, skin and eye contact with the electrolyte should be avoided. In case
of contact, a large amount of clean water should be used 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.;
SRR TR, SO R BRAT IR AR AR AR . A A, NERRKEREKEREMBINEX
BOFRELE TR B ARSI & s b R AT SR b AT SR

7.7.1.17 Protect cells from mechanical shock, impact and pressure. Internal electrical circuit may short
circuit to generate high temperature and fire hazards;
RGP M, EHAZMES. ML Erpdr, BN FRTRER, P E SRk
K
7.7.1.18 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 and 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 BMS should lock itself up to prevent subsequent charging and notice should
be given to the user to return the vehicle to dealer for servicing. Subsequent charging should only be
resumed after the system has been thoroughly checked by qualified technician who can identify and fix
root cause attributed to the “improper charge termination™.;
Bl RSP R R ETEANA LT EAR. BB RN AN ETE, RHEETETm
bR BT BRI SR M AL R . BRSO R E SN &R, HREUERR
W, ATRESRAE B R G H IRUR R R L IO . TENE SR EAR AR R AR AR e 2 A 4k
X ZEB TR ARSI AR R A KK . DREU LA, RWERRSGNZRTH
ZhEEThRE, FIEFEEMTERE, JHRREAZEREE ZHLKNZOE TR E B 28 AT £
%%F%ﬁ%mﬂﬁ%TE%&%%M&*AA%ﬁﬁﬁ MR RAR B, BB
ARE 7R

7.7.1.19 Cell 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.

FERAT I A ISR iR E R M T A2 5 R b AR K EUE B IE . 2R R Ak L& 18 410
P il N RER WS EHT. B, RSB ENARGEMNF~HR%K.
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7.7.2 The following indications, notifications, and dialog/messages, at the system level, or an equivalent
statement, may be displayed along with recommended actions as appropriate:
THFER. B, B, {52 BESEIA HR A RGETE AR i R P R
7.7.2.1 Abnormal cell temperature alert;

AIEF R B EER,

7.7.2.2 Abnormal host device and/or cell de input voltage alert;

AIEH B EHERIG K ERA BEER;

7.7.2.3 Abnormal current draw alert;

NIEE R B

7.7.2.4 Cell commumcation fail/time-out alert;

FEL U3 TR R M B I

7.7.2.5 Incompatible cell alert;

AEEBEINER;

7 7 2.6 Alert for other malfunctions that may lead to hazards.

BT ERNEEHEER.

7 8 Product end of life management
A wA L ER

7.8.1 This cell is designed to service with a finite life time. The customer shall develop and implement an
active tracking system to monitor and record impedance of each Product in its entire service life.
HIGHSTAR and its customer shall come into agreement about internal resistance and capacity
measurement methods, HIGHSTAR and/or its customer shall stop using any of the products when its
resistance exceeds 200% of its internal resistance or it capacity fading to 70% of typical capacity (70Ah)
@25°C. Failure to comply with this requirement shall render HIGHSTAR’s warranties under the Contract
inapplicable, thereby releasing HIGHSTAR from any liability in connection therewith.
RELRME AR R E R &5 RS RO BRER 2R 40 0 T 710 e (58 B J PR vy el ) P FHL

MEE. NWHEUEEENNEGEMTETERFES P NSRRI RE. SERH
E’J ‘%{LB’J PY BERE I T B T P B G 200% B0 B /D T & TR IR E B 70%(25°C),  Rif 1k i A
1 HRZIER, A5 5 PR 0 W = B 8 B DA R AR B AR B R RL A HE 7= i S5 B AR AIE 3
E

7.8.2 The cell life determination conditions can refer to paragraph 4.2.11 cycle life. The service
conditions not specified in this specification will affect the cycle life.

GRS LR TEE4.2. 1 15 T B S 4. ATESEHUS R e B0 54 T IS g 3r
% AP o

7.9 Others:

HEEW:

7.9.1 Prohibition of Disassembly

FERESFE RS

7.9.1.1 Never disassemble cells. The disassembling may generate internal short circuit in the cell, which
may cause firing or other problems.

FEAEMER TABFE BN, FEEST SRR, B 5I&EE R T A,

7.9.1.2 Electrolyte is harmful. In case the electrolyte come into contact with the skin, or eyes, physicians
shall flush the electrolyte immediately with fresh water and medical advice is to be sought.
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HERAEE. T B BfiotRmEisl k. RESe e kT az, Rz RIS /K s s AR

FRLEE

7.9.2 Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very

dangerous and is prohibited.

EMERT, FERRERSEERERAKS, TUEIRREHE XEIEEEREK, Rk

XL,

7.9.3 The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks,

Jjuices, coffee or others.

AR BRI, kK. A, PRk (R, umeEs) .

7.9.4 The cell replacement shall be done only by either cells supplier or device supplier and never be done

by the user.

FE e O N e N R B R B LRI R SR, B AN BT E .

7.9.5 Prohibition of use of damaged cells

ZE4E FH EBIR R B

7.9.6 The cells might be damaged during shipping by shock. If any abnormal features of the cells are

found such as deformation of the cell package, smelling of an electrolyte, an electrolyte leakage and

others, the cells shall never be used any more. The Cells with a smell of the electrolyte or a leakage shall

be placed away from fire to avoid firing.

RG] Rt A B E S RET SN, HRNESHEEAREHE, moEmEsR, maE

Eﬁ i,%%ﬁﬁﬁ% ZHUSAGEA . R SR B 55 % ORI A o b ST B KR L
RE

8 Limited Warranty and Liabilities
B RRER T

8.1 Limited Warranty period

B RAERR

The cells shall compile with this specification within 12 months from the manufacture date as stipulated
on cell marking (“Warranty Period”). In the Warranty Period, HIGHSTAR will replace cells which fail to
confirm to this specification at no cost to Customer.

H SRR ERISIE A Z HEI12AN CHIERIR™) , BESRFEAME BImeE. £k
WEHARRA, Wkt E P BB &R BRI AT,

8.2 Disclaimer

HITE

Under the following conditions, HIGHSTAR will not take any responsibility incurred in any losses
resulting from the use of cells:

ELTHRMT, WA % P F {3 A AT 5 AR T 5 S R AR 2 55T«
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8.2.1 If the product demand unit does not use the product according to the provisions of this

specification, causing social impact and affecting the reputation of HIGHSTAR, HIGHSTAR will

investigate the responsibility of the product demand unit. According to the degree of impact on

HIGHSTAR, the product demander should provide compensation to HIGHSTAR.

WRBTFRFEREMAEREE B FOMEHTER, ERtSEEm, FHENENEEE
Fme, BUEESBATMFREMHTE. RETENEERNEZEEER, ~RERAN

7 i N E TR AL 42

8.2.2 The cells are misused, abused or are used in any manner deviated or in breach of conditions as set

out in this specification and beyond the allowable conditions of this specification.

VRA A R B S AU A RE A Y AR A A SRR B B

8.2.3 The cells are rendered to be nonconforming to this specification for reasons caused by parties other

than HIGHSTAR or by circumstances beyond the control of HIGHSTAR.

JeiE VA I B S B R B T R s il R [ S B B S & S B RIHLE .«

8.2.4 HIGHSTAR reserves the right to change and revise the design and product specification Approval

Sheet without prior notice; Before ordering HIGHSTAR products, the buyer needs to confirm the latest

status of the products in advance with HIGHSTAR.

HE AR E A RA TUSE MBI B R T SR S IR T = S B IA B IR 7T eI

BT, TS ENERTHIAT RRIRE.

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

Chinese version.

PO R LS E, B P ORI AR E R i

8.3 Limited Warranty range

FIRFETEH

Customer is recommended to follow this specification to use. Or customer can use an alternative
operation method mutually agreed by customer and HIGHSTAR. Using an operation method neither
according to the specification nor agreed by HIGHSTAR in written will cause the resulting change in
product quality are not applicable to the warranty scope promised by HIGHSTAR.

R P e R R RAUE B L ATRR 1 ESRFET IR, RASEE S 5 ITIEIT Bl
Fofthsrtt. aRE SRR IT SRR REARE B ER, WAL ENEREFEREEN
HBERE, o287~ mi EZ A ER TEIEA T RENRRRIEEERN .
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9 Risk Warning
RS
9.1 Waring statement
BRAEH

WARNING
BE

CELL ARE POTENTIALLY DANGEROUS AND PROPER PRECAUTIONS MUST BE OBSERVED
IN HANDLING AND MAINTENANCE.

RUNNING TESTS ON THE CELLS IMPROPERLY MAY RESULT IN SEVERE

PERSONAL BODY INJURY OR PROPERTY DAMAGES.

WORK ON CELLS MUST BE PERFORMED ONLY WITH PROPER TOOLS AND
PROTECTIVE EQUIPMENT MUST BE USED.

CELL MAINTENANCE MUST BE CARRIED OUT BY PERSONNEL KNOWLEDGEABLE OF
CELLS AND TRAINED IN THE SAFETY PRECAUTIONS INVOLVED.

FAILURE TO OBSERVE THE ABOVE MAY CAUSE VARIOUS HAZARDS.

VWA RN, AR A JURBUE 2 IR 5

A EF AN, TRSEENAGHEMY K.

5 U P IR A O T RN i - R e e il

RV ) 4R 9 e A BT B b B R T e e BN AT .

AE T LIRE AT RRIE RS R

9.2 Types of Hazards

SERA .

Customer acknowledges the following potential hazards in connection with the usage and handling of the
Products:

P RN BAE R AR AR AR L B R B SR

9.2.1 Working with cell can expose the handier to chemical, shock and/or arcing hazards. Although a
person’s body might react to contact with direct current voltage differently than from contact with
alternate current voltage, Customer shall take a conservative position and consider the risk of shock or
electrocution to be the same for both alternate current and direct current exposures greater than 50 V.;
BRIEEERENTREZIMER. BHERERINNGE. REAMIEZERBSTRBHR
RIARE, ERST50VHEREESTRBEN AEOGEERFERE™ER, Bz - BIERED
FREUR ST 25 DL G s IR A

9.2.2 Cells expose its handler to chemical hazards associated with the electrolyte used in the cell.;
FFER B Bk 1 B AR A (b 22 KU

9.2.3 When selecting work practices and personal protective equipment, customer and its employees
should 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.
FEBRERMAMERENAIPREN, &P LHE R RIS R U EEERN N, BiibrEEsE
B, G, BIERHERE.
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Customer Inquiry

BEFPRE
Model: NaCR46145-20ER
BE. NaCR46145-20ER

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

A LA DR P R ER R, #ERFEERN~M, WRRAFFELMER#RZ
FIERRESR, FREETHHFEEARA:

Special Request Criteria
K AR
1
2
3
4
5
6
7
8
9
10

Company Name: Signature: Date:




