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ARIEE X Terms & Definition

PN 7E X
Terms Definition
Hh R R R R (IR AR
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
P ASHREAS T AR b2 8 P TR R A 2 K L148NSOA 7T 78 R B Bl R A R
Product "Product”" in this specification refers to L148N50A rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
% “F RSB SRS P TR P R A A Al e A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . D . .
described in this specification.
= i

25+2°C,
Room Temperature

HL bR R IE AR A A i
Cell Temperature | The temperature of the cell positive terminal.
P R E FO B 18] PO TR FL 008 2 e P 7 B A AR, eSO A T I AE A
FEHMER BHGEEL @ AT R C R,
Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which
(C-Rate) equal to a multiple of the rated capacity of the battery on the data value, usually expressed with
the letter “C” .
TR R B BCE R T, B R E W TR, G Oz R AUE B AR
bR, I A R EI L 80% TR A IREL, ARANIEIA .
With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it reaches 80% of its rated capacity called cycle life.
T R T R IS 2 1 A1 R BRSO R ALV AL N Rt L SRR A 2 T AT 2
Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device
voltage (OCV) when disconnected from any circuit.
A B SRR IR P s B G A R T, AR R A R BRI, R YA A B R AL 2
TARR S BT B s, ROy IR i s A IS, 0 2505 A bW A HEL BELAT 1 48 P BEL
P& I T -
AR Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | potential difference between the battery terminals when the current transmits through the
external circuit. Working voltage is always lower than the open circuit voltage, because when

a3 75 i
Cycle life

the current transmits through the battery internal, the polarization resistance and ohmic

resistance must be overcome.

HBAE ARG, TZIRAS AR AR50 4. 2. 1 A1 4. 4. 1 2550 (¥ v 76 B0 Fl 25 F T DM 45 1) 2%

BUE 7 5l A UAR 558 4. 2. 1 R0 4. 4. 1 2645 M 70 AR, 20 Sl e B 3 7l =
KRB R INIER

Restore capacity | After storage, the capacity tested according to the standard charge and discharge conditions

listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore

capacity.

FHRORFFRE ) | HIBE — € RE T, e WG, BERIERENA R SHUE R 8 tWE 4.

Charge retention | The percentage of the discharge capacity and rated capacity after the battery stored in a certain

&=,
05
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capability temperature and time condition.
AEWERES | B ERE TS, - EN AT, R R SPUE AR R H .
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
== O M 1e A
| st R S ST 17 AU it 2 .
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PRAETE AR FER 4.2.1 ZPTIR A 78 AR
Standard Charging | Charge mode described in section 4.2.1.
PRAETBCE KIREAEE 4.4.1 KPR IR
Standard Discharging| Discharge mode described in section 4.4.1.
R A Eﬁ%ﬂﬂ?ﬂ% REH T, szEé EE?HA*’I‘%?E‘J%%% R HER AL S HIh SOC A REA U3 &
State of charge | TIUHUARCE . (RIERIBHIERA i F1% 4
(SOC) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery, and ensure the battery life and safety.
T FEL L FL P AR R R 2 ) B T ZH B PR TR . R R T AR R R AR T A (R AR
ol L R ER (B0 15 F AN SR OB, R I S Bt $ it 2 s it P2 ] BT I HE T2k
e g | Be OTBIREI GRS B A AR G B R, OF LU A L A ] e
Battery AT (2 A L P T
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the electrical and heat related data of cell (integration) or
(BMS) battery module (integrated), and supply the data to the battery control unit of the electronic
device. Battery control unit is a battery management control system which controls the
electrical or thermal properties, and exchanges information with other control units on the
vehicle.
“V” (Volt) fR¥F, HIEHAL
“V” (Volt) , Unit of voltage
“A” (Ampere) i, HLERAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) ZZ85-/NiF,  HLfT B0
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) FLEF-/NEF, BEEHLAL
i o “Wh” (Watt-Hour) , Unit of energy
WAL “mQ” (MilliOhm) ZZIKAE, HLPH AL
Units of “mQ” (MilliOhm) , Unit of resistance
measurement
“C” (degree Celsius) % ICE, EEHRAL
“C” (degree Celsius) , Unit of temperature
“mm” (millimeter) 2K, K& HA47
“mm” (millimeter) , Unit of length
“s” (second) b, K [a] AL
“s” (second) , Unit of time
“Hz” (Hertz) ##2%, A AL
“Hz” (Hertz) , Unit of frequency
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1. EHWEE Scope

AT A B AR T A AR P2 L148N5S0A (3.65V) A 7o H AR AL AR R A F vt (1) P2 PR REFE bR, R ER

Pt e R I

This specification covers the performance indexes, technical requirements and safety issue of the LI148NS50A

(3.65V) rechargeable Lithium nickel manganese cobalt oxide battery manufactured by CALB.

2. FEHKEA Product Type

2.1 FAAR TR B AR R A R

Product Name: Lithium nickel manganese cobalt oxide battery

2.2 BUSHI: L148N50A
Specification: L148N50A

3. HREM XS] Cell Dimensions

=t —_— [ 1
|
|
26.7+0 2(50% S0C,300:20kgfEA)
e 0 476203
22 N\
T~ ‘
ol EHT of!
12:0.2 S
1146205 N
168.3:05
S| P R~} (mm)
Items Description Dimensions (mm)
W s 148.3+0.5
Width T
T B 26.710.2
Thickness (50%S0OC, 300+20Kgf)
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H = .0£0.
Height 98.0+0.5
4. = uEfE Product Performance
4.1 FiRZ% Technical Parameters
75 e SR %
NO. Items Parameter Remarks
| i AR S0AL it &)
Nominal Capacity Standard Discharge
) /N S0AL it &)
Minimal Capacity Standard Discharge
2.75-4.25V T=0TC
T s
3 W f:EVEElE 2.5-4.25V 20 C<T<0C
ork Voltage 2.0-4.25V 30T <T<-20C
A WEH (Ac. 1kHz) 0.60-0.80m0) HreEu. 50%S0C
Internal Resistance (Ac. 1kHz) ' ' Fresh Cell. 50%SOC
s 76 HA B[] —ah PR 7
Charging Time Standard Charge
6 HEAFSOCH & 1 SOC: 5%~97%
Recommended SOC Window
T AR o an
- Charging -5~55°C _ B
TAEIRE Refer to section 4.2
7 Operating Temperature
I
Temperature Dﬁgflﬂn% 30-55°C SHEE 43T
1seharging Refer to section 4.3
Temperature
8 LA R 900+25¢
Weight
9 TR KL HA4
Shell Material Aluminium alloy

4.2 7 HFEFL Charging Model

e ZH Fis HIE
NO. Parameter Values Remarks
FIR T, DUSATERFFEE A 2 BRI AL E4.25V, RE7E4.25V FEERFZE 7R
PREFR A | EE E AT TR <2.5£0.5A
4.2.1 Standard At room temperature, charged to 4.25V at a constant current of 15A, and then,
Charging Model | changed continuously with constant voltage of 4.25V until the current was not more
than 2.5+0.5A.
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Pt 7o L T
429 Standard 2542°C PV 5
Charging Cell Temperature
Temperature
Yt 75 LT Tk %ﬁﬁﬁﬁﬂj%?ﬁﬁ, — HLR I F I T A I 4
Absolute o XTSRRI VE ], B IR FR e
4.2.3 Charging -5~55C No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
Yt 75 B %i@@ﬂ&iﬁ(ﬁ*%%@%ﬁ@%ﬂﬂ%%%Hﬁ?&?, —BH kK
i cansy | DURTHLRREE A H R S B
4.2.5 Charging Maximum 4.25V No matter what the charging model is, including pulse
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 ANFENRSE N 7T EH L BR #] Charging Current Limit at Different Temperature

b L P Y STST | 5C=sT< < 23C<T | 40C<T
GER(UREYL e T<.5C c o 10C<T o c T>55C
Cell temperature range <5C 10°C <23TC <40°C <55C
FOVF R OR 78 L LA
Maximum charging Viyin=s 0.1C 0.3C 0.5C 1C 0.5C KR
current allowed Not Not
G s llowed llowed
ARUAIERE - allowe 4.05V 415V 425V 425V a5y | M
Charging voltage limit
4.3 JH AL Discharging Model
Fr5 W 77 e A #E
NO. Parameter Specifications Remarks
o g =i~ PASOATEFFEEIE 22,75V
PR LT DSOAMIL L
441 . . At room temperature, discharged to 2.75V at a constant current
Standard Discharging Model
of 50A.
SRR . N PV I 50°C, Hdp TR ] A
RO LB Gk EIRHEET BERTERITEL
442 Maximum Pulse Discharging Current 400A Wil battery t ture is below 50°C
(Short Pulse) en ba e':ry emPera ure is below ,
the maximum discharge can last 10s
s JE R I B R
4.43 *ﬂ‘(ﬁﬁk EE/JJILE 2542°C Lt R R
Standard Discharging Temperature Cell Temperature
ol LM AL AE A A AR 2, — BRI
L VI ik 5 o 4 o e P o Y R
oot T LS ‘
1aa ,gﬁﬁﬁz@mr; 30-55°C il GGl
Absolute Discharging Temperature No matter what the discharging model is,
once the temperature of the cell is above
the absolute discharging temperature,
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discharging should be stopped.

4.3.7 AS[A] R BE T B R A i H A 1k H K FR il Discharging Current and Voltage Limit at Different

Temperature
FHL VB 5L VG SBOCST | 220C<T | 0C<T< |10 C<T| 23C<T | 40C<T
Cell temperature range <-20C <0C 10°C <237C <40C <55C
FEVF BT
Maximum charging current 0.2C 0.3C 0.8C 1C 1C 0.8C
allowed
i WEE%UJ: o . 2.0V 2.5V 2.75V 2.75V 2.75V 2.75V
Discharging voltage limit

4.4 RVFHCRIKT 7S IR Maximum pulse charging current allowed

P I RE R, PR Sl AR B R R A R A TE L RCR o SRR SR IR ST VR R K ik e H LA
AR SRR 8] 0 250 A% 38 53 T 2R Fir 51 R BT 78 RS DA S H R P2 S5 2% A o 3 T 27 78 L 2% 1 T E S Fl L Ttk K A
PE B HRIR 38 11 G Bk i AT FL B o S DA

During the process of product being used, pulse current created in regenerative braking can recharge the battery.

Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the

conditions listed in the following table. Violating the described conditions may cause permanent damage to the battery

and thus is exempt from the responsibility of CALB for product quality.

AN[E SOC MR EESFAT T, FuvF e KK 78 L R RUNTRR SR IR 8] 401 R 3R T«

In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

duration are shown in the following table.

BE
SOC Temperature
T<<-5C STEST<0TC |0OCKST<I0OC | I0C<T<23C | 23TC<T<40TC | 40C<T<55TC
=950 ARV AR ARV A ARV ARV
Not allowed | Not allowed Not allowed Not allowed Not allowed Not allowed
<95% AT 0.4C/10s 0.6C/10s 0.8C/10s 2C/10s 1C/10s
Not allowed
<80% AT 1.4C/10s 2C/5s 2.5C/10s 5C/10s 3C/10s
Not allowed
<65% AT 1.5C/10s 3C/10s 3.3C/10s 6C/10s 4C/10s
Not allowed
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‘ <50% NoTailcoiFved 1.5C/10s ‘ 5C/10s ‘ 3.3C/10s ‘ 6C/10s ‘ 4C/10s ‘

BRI ZHTE L, FRIH A A BORIRIN 30, A ] 5% - B - ikl 7 B R SE T 18] o ARERIHII Y, B m] BLAR
TRCRIRES, Al DAL TF A AR, (EAERIRI PN, ARV O AR BBl

After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the
duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in

the rest period, the battery is not allowed to pulse recharge again.

4.5 BKPhjicE Pulse Discharging

4.5.1 f/MkH s HE # 1E # K Minimum Pulse Discharging Voltage

0C<T=<55C
2.75V

20 C<T<0C
2.5V

30C<T<-20C
2.0V

T<-30C
Y Not allowed

4.5.2 FOVF BRI R HL IR AR 225 18] Minimum Pulse Discharging Current and The Pulse Duration Allowed

s
SOC Temperature
BOC<ST<-10C | -10C<T<0TC | 0C<T<IOC | 10C<T<23C | 23 C<T<40TC | 40C<T<55C

=50% 2C/10s 4C/10s 5C/10s 6C/10s 8C/10s 5C/10s
=35% 1.5C/10s 3C/10s 5C/10s 6C/10s 8C/10s 5C/10s
=20% 0.5C/10s 1.5C/10s 3C/10s 5C/10s 8C/10s 5C/10s
=5% Aser 0.5C/10s 1C/10s 2C/10s 3C/10s 2C/10s

Not allowed
<59, ARV ARV ARV ARV ARV ARV

Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed

4.6 HPERE Electrical Properties

4.6.1 MHX &1 Test Conditions

A EES, RGN ERE N 25+5°C, HXEEN: 15%~90%, KSIEIIN: 86KPa~106KPa [H¥f13E
HREEAT .

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25 & 5°C, relative

humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

7
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4.6.2 MEFKE B % E K Requirements of Measuring Instruments and Facilities

IR T (R s B (IR MR LA 2 M0 I e 6 AR Bk A 36 ke ML s
FRUELR S B Ak, JEAEG AN . P TIRROCE . WA B SRS REERIR I, JURS RS TR
R — R R TR SR VRS = A2 —.

All of the measuring instruments and facilities (include the equipments which monitor the test parameters) should be

verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All

the test instruments and equipments should have adequate precision and stability and the precision should be an order

higher than the tested indicators or the tolerance should be less than one third of the tested parameters.

4.6.3 T REFEHR Performance Criterion

Frs i H BOREDR W72 B 0 4R
NO. Items Technical Requirements Test Methods
SERTINA WY T 17 SN Y AN B
SEERREG, PRUTERE. NN
1 by | FE BRVER. %
Appearance © argage', ca agé, ot Visual Inspection
contamination. Legibly
marked.
JRR A 50A A E
U . | Discharging Capacity: Fim N, LLSOA AT R T REE 275V, 1A
RS g (UL Ah )
Discharging | a) S0A Ji L >50Ah , N ’ . .
5 erformance Dischareed at 50A>50AhL It’s the capacity (in Ah) when batteries are discharged to
P 8 = 2.75V with 50A at 25+2°C.
under room . e
; b)150A JA HLiF>49Ah 150A B A B M7k F L.
emperature .
Discharged at 150A >49Ah Test methods of discharge capacity at 150A are the
same as S0A, except for the discharge current.
IR B A B R et AP BREAT
Low-temperature discharge capacity test:
a) FLMFRHE TS
ik 75'1)551 L ﬁ AE W2 Standard charge
Dlscharglgg Discharging Capacity: b) 7E-20+2°C4&AE FHAE 24h;
3 characteristics CHf N Be set aside for 24h at -20+2°C;
- N> N
t“wfw I?h—?A2@4Ah o) 1E-2042°C 4 {5 F LL S0A Ji L % 4 11 R
- > s e .
emperatures ischarged at -20°C >40 275V, AR (L Ah ).
Discharging the battery to 2.75V with 50A at -20 =2°C,
calculate the capacity
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T L DR
Capability
retention under
room
temperature

il FLPRFF R =97%
Capability retention=97%

a) HJBARAETE AL

Standard charge;

b) fE 205 CHFAMF T #4728 K

Stored for 28 days at 20+=5C;

o) ZIR T, LASOA JAHmEL L, TR R ORER
AR (BLAhTH);

Under room temperature, discharge it at 50A to cut-off
voltage and calculate retention capacity (in Ah).

¥ 75 i
Cycle Life

>2000 K
>2000 cycles

a) =i T, PLSOA E 74270 f 2 FRAR Bt L [
42V, RIGHE 42V MEERFLETRHEER MR
2.53+0.5A

At room temperature, charged to 4.2V at a constant
current of 50A, and then, changed continuously with
constant voltage of 4.2V until the current was not more
than 2.5+0.5A.

b) =i T, DL SOA B EL&IE S 2.75V;
Discharged at S0A to the cut-off voltage 2.75V at room
temperature;

) EX a) ~b) , EFEWEHATEHFEN 80%IL,
JIT 56 FR A1 P OB O % ) O 3 A
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of
cycles completed was defined as the battery cycle life.

4.7 Z4=VERE Safety Characteristics

Frs i H BOREDR D772 B0 4R
NO. Items Technical Requirements Test Methods & Steps
a) FFRAETE
ji}‘j&EE Z%%Mf\ m@k\ ZWEWZA Standard charge;
1 Over-discharge No explosion. No fire. . [T N
Test No leakage. b) L S0A HLEE 90 23t
Discharged at 50A for 90 minutes.
a) FFRAETE
Standard charge;
2 7 AR TR b) L S0A HLIRFE LA 6.375V 8L 78 LI ] 7A 1h
Overcharge Test | No explosion. No fire. N
JafE Ik,
Charged to 6.375V at 50A or Charged at SOA for 1h.
a) FLIBARTE 7R L
5 Standard charge;
L AENE S A2k 2 HH Y 2 A : 7 8
3 Short-circuit . . b) BHIBIE, RSN 10min, SN
Test No explosion. No fire.
es BHRZ /N T SmQ.
Connect the battery positive and negative terminals
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with wire for 10min directly. The resistance of external
line should be less than SmQ.

BRIk
Drop Test

ABIE AEK L AR
No explosion. No fire.
No leakage.

a) FLMPRAET

Standard charge;

b) AR B IE AR 1 R A 1.5 KR EAL
P E Ky L L.

The cell shoud free drop from the height of 1.5m onto
the coment floor.

Ik
Heating test

AR AN K

No explosion. No fire.

a) FFRAETE

Standard charge;

b) R A EL RN IR BEAR T, $2 I 5°C /min (R A
RT3 13042°C, R 30min 545 1 in#4.

The cell was put in the heating box, heated with the
rate of 5°C/min to 130£2°C for 30 min.

I
Crushing Test

AR AN K

No explosion. No fire.

a) HBARAETE L
Standard charge;
b) 1% T HN SR AFBEAT G -
According to the following test conditions:

eIy . BT E AR At .

Crushing direction: Pressure perpendicular to the
battery plates.

FEEMRA A 48 75mm {120 5 R AR, 2 5 1
AR FE(L) R T BF IS BB A R

The form of the crushing plate: a semicylinder with
the radius of 75mm , the length of the semicylinder
should be larger than the size of the cell.

PRI : (5+£1) mm/s

Crushing rate: (5+1) mm/s

FIEFRE: R OV B RIS ] 30%8Ht
JE 71355 200kN J5 15 1EHFTE

Squeeze level: Until to the battery voltage becomes

0V or deformation reaches 30% or squeezing pressure
reached to 200kN.

KR
Seawater
immersing test

AHEENE. AlK

No explosion. No fire.

a) HBARAETE L

Standard charge;

b) A5 A HIIR N 3.5%Nacl IR 2h;

The cell shoud be completely immersed in 3.5% Nacl

solution for 2 hour;

K47 H B Issue Date: 2017-3-13
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a) FFRAETE
Standard charge;
b) CRFERARTEON IR A 2 N SR AT, A 5
U WL 1 /NI
The cell was put in the heating box with the
temperature adjusted according to table 1 for 5 cycles.
o ‘ WEIC | RO | R | A
RIEEAE | FAME. KRR min | jmin Comin
8 Temperature No explosion. No fire.
cycling test No leakage. 25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 500 6/7
a) IR
Standard charge;
fUR AR ARG AR ) g s OV SR, SRR R
9 Low air No explosion. No fire.
pressure test No leakage. 11.6kPa, i 6h;
The cell was put in the low air pressure test chamber
with 11.6 kPa for 6 hours.

TE: b RIS % GB/T 31505-2015 (AR 4FZ) 71 & Mt 22 4 2R AR /57D
Notes: Refer to GB/T 37505-2015 Safety requirements and test methods for traction battery of electric vehicle.

4.8 fig 7 PERE Storage Performance

Frs ZH 77 e B A
NO. Parameter Specifications Condition
MIRE AR GEND PRUEFR L FI30%S0C, 25 CIREE/F30K
1 Restorable capacity =49.5Ah Standard charged to 30% SOC, and storage for 30 days at
(Short term) 25°C
RERE (KD PrdE 7R HLFI30%S0C, 25°CIREMEAF180K
2 Restorable capacity =48.5Ah Standard charged to 30% SOC, and storage for 180 days at
(Long term) 25C

5. BEIERE I Precautions for Transportation

L NLAE =30% r FARAS TR AR BEAT I8 M, fEIZ S R P LR LR RSN by Bt I s [ 1 G R A

6

EHFRE. KE. RSB T RE . SiiEiig S R MH/T 1020-2013 (HE HE 0TS @ Hin) .

The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They

11




YA 4 m N
@q: mﬁ @ (,‘,E,HH) E‘ Eﬁ'ﬂ'ﬁ ]:L |24=4 7{:}[.421‘5 ;'JJ Fi45 Version Number: Al

CHINA AVIATION LITHIUM BATTERY 6, Speciﬁcation RAT H#f Issue Date: 2017-3-13

are also should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by
car, train, boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

6. FAER B Precautions for Storage

RIS GEIE 1A AD FEPREEIR I -200C~25°CHITE W « TRREIER I EN, &% 5 R MY Bk, T8
KIESRIR . AEFROL R, 2R Rt B &, R AU P A E S

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-20°C~25°C, and it should be kept away from caustic material, combustion source and heat source. Do not turn over

battery during storage; mechanical shock and stress should be avoided.

KA B, BN A X B 31T — IR AR AE R 4EY, I AE 10%~30% faf LR S CHEL R Y -
3.412V~3.569V) FI1E.,

If the batteries kept unused for a long time, it should be charged and discharged at the standard model every six
months. Store the battery in the state of 10%~30% SOC (voltage scope: 3.412V~3.569V).

P Y A 0 P R AR SR A
The requirements of storage temperature and humidity are as follows:
i A 2
Standard Storage -20°C ~25°C
el Temperature
Storage Temperature Y 0] i A7 i M QMNHMD
Absolute Storage -20°C ~45°C Short term (within 1

Temperature month)

2 fEfFRE <70%RH
Storage Humidity

7. FREJFEREZET Precautions for Charging
7.1 FEHLHLI Charging Current

78 R R IR AN o A RS F b R RE PR S0V B K 7S R R UL o S8 D o T A P U 7S PR T 51 S LT P R TR
PERE HUIRIE BEA 22 4 PERER IF) e,  JF AT e S BUR IR -

The charging current should not be higher than the maximum value described in this specification. If the current is
higher than the recommenced one , it could bring about a series of problems , such as charging and discharging

performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 FEHLHL K Charging Voltage

12
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78 FELFEL S AN B T A AR 5 PR O 20 70 P R o R T I v T 0] S R R AR, R T RE ST RS FL A 7R
JCENERE . HUBRIEREM Z e VERER R, IR AT A S BUR AN -

The charging voltage should not be higher than the maximum value described in this specification. If the voltage is
higher than the maximum value, it could bring about a series of problems, such as charging and discharging performance,

mechanical property and safety, or even leads to overheat and leakage.

7.3 FLHLIEE Charging Temperature

P 0 Z0AE 46 56) 78 B B = -5°C~45°CHANE Bl P9 EAT 78 (P W EE AR S 43R
The battery should be charged under the absolute charging temperature of -5°C ~45°C (As shown in the technical
parameters table).

7.4 %1l % W] 78 FE Reversal charging

IEWR R B IE TR, AR A e . A IR O R R SRR RO A 7 e R

Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the

polarity is reversed, the battery will be damaged and safety problem may occur.

8. IEIERZFIM Precautions for Discharging
8.1 JH H R Discharging Current

TR FE PR AN T A R R B B R R UL, K AU R S BRI A PR O T RE R BUS B, B
2> L L O S ) 5T S AR 15 L
The discharging current should not be higher than the maximum value described in this specification. Discharging

with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JiHLiR ¥ Discharging Temperature

FLHL DA BT A0 TR FE - -30°C~55°C NG A HEAT TR (VE AR S8R
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE 1L TS Over discharging

FEHIBIE S A I R, 22 3 b B R Gy Lk A b MO R R AR, A F O O, K S BOR IR R IR
A fa

During normal usage, the battery management system should be applied to avoid over discharging. Once over

discharging happens, the battery will be damaged or safety problem may occur.

13
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T EE R AR, AR R A, AT RES i T B SRR T A T I AR BCRIR S . B R R
IR A, FIRRE AR, hAEIRAE T 10%~30%7 IR .
What should be paid attention to is that the battery can be in the state of over discharging because of

self-discharging during the long time storage. To avoid over discharging, the battery should be charged according to a

fixed schedule, keep the battery within the 10%~30% SOC.

9. HER/EERZET Cautions of Battery Operation

9.1 fEHI AT, THH AU AR A R R R AR R

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.

9.2 fEMEHIEREH, MR GE. KUR, VIZ0ET R, ZEIREAVE . phali it

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.

9.3 ZEIEEHIE A AT A ET 7 s E A 2SR 2 it

Do not directly solder the cell or pierce it with a nail or other sharp object.

9.4 ZELNG MBI E, JFBE Semidr. PHE. BREEAES T A AR

Do not turn over battery. Keep it from strike, throw, tread or bending.

9.5 ZRiLFEt i, PR AER, it ERUR.

Do not make battery short-circuited, in order to avoid from danger incurring or battery damage.

9.6 JRFFHIMMTE 222 A0 B, AZHRN K P ETK.

Discarded battery should be well disposed. Do not throw it into the fire or water.

9.7 Ariith Afefi FIHE R TR it T e B AR .
This battery only can be used with the specified charger for lithium-ion battery.

9.8 HEhAR B THE B I

Precautions for the Design of Battery Box

®  FJBRE N A W HIHLANG G EE DA DRALE L P 350 R e S A UbR A ot
Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

®  FH R A 22 e L PR B AL AN A A I A

Places inside of the box which are used to fix batteries should not have sharp edges;
14
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Specification

R R A BT N2 78 73 7% RS B A R Tt PR AR TR, e T R T A SR B ) R B RS B R T R
rHRLAE R AN R HE B ORAIE DT AT
The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance;

RV AR Bt P R 78 20 B R BB R B 7K L B AR I R, RV 0 25005 A2 [ XA AR HERLE BT K . B A2 552
BTk B 2 i) s S FE S B R IR Cn ik, AEAEAED, b A A 2R o B ORAE DT

Battery box design should be full considered about the battery waterproof and dustproof problem, battery box
must meet the relevant national standards for water and dust levels. Cell or battery damage due to water, dust

problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

S JB SE AR RGN 1 W8 (5 28 2 M AN RE TR 2 SR A HR IS a1 100 T IR 268 2%, AN BRI A2 LI i 2EL IS I 8 2 3K
< 58 R AE B U RIRS 25U S B ] 0 A A4 R i AN I DDA A 26 2 D A i . A R IR DL L
FORMHATHZRY, WRIERAE KSEM. R RZEZM BT R R BRI . PC . PET B #RILHR A
PU SFHEAT ISR G NE, BARZ 07 SRR AT

The blue insulating films, which wrapped over the metal shell batteries, can only provide insulation for the cell
transportation. The films can’t provide the stable insulation protections for battery modules. The additional
insulation protection measures should be added to the surface of cells according to the usage conditions, when
the cells are used as modules or systems. Otherwise fire may occur. We suggest to use plastic, PC, PET, Rubber

and foaming PU,etc to be the insulation protection material. Please contact our company for more information.

9.9 HiWh[¥)i%EHE Connection of the Cells

A AN FH AR AR ST BE AT AESL B, iR B R R FME, SR REEEMMA R, Thae kA
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise

poor contact may incur which may leads to improper function.

AU AR ok R H M . FRVBAE 1C I IR, AR S IR T B ORAIE R PE<3mV, AT EREE A
PR 42 P BT RS B S W R
Aluminum material is suggested to connect the terminals. When the battery was discharged at 1c,the voltage

between the terminals and bus bar should not reduced more than 3mV,It ensured that exceptional heat did not

occur to the battery because of the augment of contacting resistance.

9.10 HEJhE T RS NIMH Applications of Battery Management System (BMS)

FONECE R RS, R . B RS R A

Customers should configure a BMS which is used for strictly monitoring, management and protection.

15
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o N EAARMEMASGEMMIIT TR, X R MBS, RGUEIE . SRR S5 B HEAT IR,
FEAVARN= ST S E N
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® KJUANTIE B B B A R G I T RE S, DL R e R ) A M R
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

o ENORAF e B IS H A M B, AR R R TUERI N S . AR SR BRI RS A
BEL PAT ) R 1), A P AN R i B R ORAIE BT
Customers should keep a complete battery operation monitoring data as the reference of responsibility division
for product quality. Without complete battery operation monitoring data within system usage period, CALB will

not assume responsibility for such quality assurance.

G IR B EORAS . BB HERAR T 2.5V I, HL A AR AT RE 2 T8 BIK A MERIREIR, o e e
R RIE TR R R AR BUERRIRT 2,75V I, REEAFRREFEFER SR/, JREE BT 78 i B A
AR 18] o 25 5 S5 YA 25 7 S R RN () Y SR e A, 97 LE RV RE NG TBOIRAS

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer

o i
=1

permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the
discharge cut-off voltage is lower than 2.5V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent

the battery into the over-discharge state.

o i A MR B IERRIR A T el (B ETE i, thye, REF e ML), B
REN LR AN A B PRI R . A P AR G AR I /) 0 78 A PR A 7 rl R B AT P . 2R IEAEAR T4
TR A5 E AR 26 T 78 e, 75 T P T2 E AN A P H iR PR AIE DA
Charging at low temperature is forbidden in this specification (including standard charge, fast charge,
emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should
ensure the cell operating according to the temperature protocol (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.

0.11 4EJERIFUES WL (T2 i B S 1 30 7 Pt 22 e B A P OR 97 T M)

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

16
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10. B2 ALE Emergency Treatment

AR R E M EE ,  FRARRCEE RS, A ERE, N TR BRIRES, JRSLEIR IR, S
AR 5
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt;

R A DL AR AR R R R kA AR, TR AR, NS RIDIWT AR, o R TR R
Bom, Rri A G, FHIb AR B BT AR T A

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,

please remove it from the device or charger after it gets cool;

R LR B o 2 1 T AN R AN, (HAT e B HIL GO AR, I8 B 0 TR BURS HL s B 4 2 U 1
iR £, B CEAERCK KSR TR KRS, VIR K, fl S E e AT A B

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should
be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide

fire extinguisher, dry powder fire extinguisher. The cell should be treated after smoke dispersing.

11. H'EZEIN  Others

AR PRGE R FET, WEERALT . HAUSBRA TR, AT A S ATIEE .

If there are any items not mentioned in this specification, please contact our company. When the version of the

specification is updated, the Company will nt issue a separate notice.

17
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i Appendix:

1R R 3l 70 T30 P i 7R o 2

A typical curve of single cell charged and discharged at room temperature.

L148N50A H3 b 75 i HE B 2R @ 1C/1C@RT
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2. R R AN ] YL FRE 7 T P TR 2 ]

A typical curve of single cell charged and discharged at different temperature.
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3. B R ST AR ORI
3D effect picture of the battery
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