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RiEE X Terms & Definition

Open circuit
voltage (OCV)

ARif 7E X
Terms Definition
SRR fRrP T R A IR A A
CALB China Aviation Lithium Battery Technology Co., Ltd.
PO AR g SR AR U AR ) L22INT13A 7 78 AR Bl B R A it
Product "Product” in this specification refers to L221N113A rechargeable Lithium nickel manganese
cobalt oxide battery produced by CALB.
s R TR SEA RS B IR P A E] S Al EAS N
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . g . .
described in this specification.
E 2542,
Room Temperature
SERYIERTDES PR I AR A A
Cell Temperature | The temperature of the cell positive terminal.
FELTULE R0 FAO IS T YD L AUE 2 B T 7 B K A, EAE RO B 55 T e &

GRS BRI, W LR C RN,

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” .

TUCRMAE R B SRR AR, IR A RSB T R, 8 DLZ IR RS A AT

by DobniE,  FIZS BRI 80%1 AR L IREL, FROAIEIS F .

Cycle life 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 LT T v Hs A2 4 A1 FL R A PRI I F v L SRR 2 T ) LT 22

Open-circuit voltage is the difference of electrical potential between two terminals of a device
when disconnected from any circuit.

A F S SRR R S BT LIS, A AT PR I A r I, L AN [R] A A
TAF RS SRR T IT RS B, PR MR IAE r it P PSS, a0 20 e AN A e FEL AT R et P L
e ib]iivaR

Restore capacity

TAEHIE 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
the current transmits through the battery internal, the polarization resistance and ohmic
resistance must be overcome.
HVBAEAE T, ALIRAS AR 105 4. 2. 1 R 4. 4. 1 5B 8 stk 78 R 26 A Tl 15 (0 25 &
B DAL AR P50 4. 2. 1 F1 4. 4. 1 2525 RO A8 bR vtE, 20 il R 3 1 & 1) de
MIRE R NI

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.

i FL ORAFRE ST

Charge retention

HUAE — BT, i ERE G, BB A B S HUE B = L H 24

The percentage of the discharge capacity and rated capacity after the battery stored in a certain
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capability temperature and time condition.
HEWER | BEZERET, 2N EE TR, REE ARSI AR E 2.
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
=7 1 1E =
T | st R SRS FAS 5 53
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PRAETEHL AR5 4.2.1 S PTIR A 78 A AR
Standard Charging | Charge mode described in section 4.2.1.
PRAETSCH ARSI 4.4.1 KPR ARSI AR
Standard Discharging| Discharge mode described in section 4.4.1.
R %@%ﬂ%iﬁ%ﬁﬁj\tb f&z‘%%‘ﬁﬁ#’]‘i%ﬂ‘]?%&, HA Wil S It SOC A Re A R =
State of charge RV R L ORI FELIH RS Y A A 22 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 P R A M FR s B T R T e P T B R SR AR L AR (B0
ERHLR TR (FR 0 FI RIS A B, RIS X Le i S A1 45 it 42 ) B o ) fL 2
MR Ags | e CTBEERIR TR SR O T A R Gy R RE O AT LS A L A R T
. HEAT 13 A EL 0 P TR
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, HLEL AL
“V” (Volt) , Unit of voltage
“A” (Ampere) ZH:, HEAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “ZZ85-/NiF,  FLfT B0
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) FLHF-/NEF, BEEFAL
e “Wh” (Watt-Hour) , Unit of energy
vfw;iﬁ “mQ” (MilliOhm) ZZRKH, HiFHAL
Units of “mQ” (MilliOhm) , Unit of resistance
measurement

“C” (degree Celsius) #Z[C/%, W HAL
“C” (degree Celsius) , Unit of temperature

“mm” (millimeter) ZK, &AL
“mm” (millimeter) , Unit of length

“s” (second) FP, H[A]HLAL

[T 2]
S

(second) , Unit of time

“Hz” (Hertz) ##%&, SZHAL
“Hz” (Hertz) , Unit of frequency
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1. SEHYERE Scope

AP RSB IER T AR AR ) L22INT13A (3.67V @1C, RT) ] 78 B AR Ak 4 IR A vt 1) 7 i 1k RE T A

BOREOR Jeaz i BH I

This specification covers the performance indexes, technical requirements and safety issue of the L221N113A

(3.67V @1C, RT) rechargeable Lithium nickel manganese cobalt oxide battery manufactured by CALB.

2. A Product Type

2.1 PRERAARR: R R

Product Name: Lithium nickel manganese cobalt oxide battery

2.2 RIS H%: L22IN113A
Specification: L221N113A

3. H{RHR <} Cell Dimensions

: ‘ I [[b.34-H

I H ik J~F (mm)
Items Description Dimensions (mm)
W
.8+0.
W Width 220.8+0.2
T EE 33.36%£0.2
Thickness (3004 10K gf)
=
H ™ 105.880.
Height 05.88+0.3
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4. P25 PERE Product Performance
4.1 $iRZS# Technical Parameters
Fe i SHR] BT
NO. Items Parameter Remarks
erﬁ P a=h #\‘ I
. %‘.)\%»éri . 113.5Ah @I1C *E{EEEEE'
Nominal Capacity Standard Discharge
2 BAER 113.5Ah @1C PR
Minimal Capacity Standard Discharge
FEHE 3.73V@1/3C BT
3 .
Average Voltage 3.67V@I1C Standard Discharge
4 TAEHE 2.8-4.35V T=0C
Work Voltage 2.2-4.35V 30C<T<<0C
FH (Ac. 1kHz) Hrefth. 70%S0C
5 AL ‘ 0.4~0.6mQ d °
Internal Resistance (Ac. 1kHz) Fresh Cell. 70%SOC
] 7o AT o it 75
Charging Time Standard Charge
7 HERZSOCHE I & 1 SOC: 5%-97%
Recommended SOC Window
yH RF
SRR o B 404
- Charging -20~55°C .
TR Refer to section 4.2
8 Operating Temperature
= yH RF
Temperature E_EEEIE,E . SFEH A3
Discharging -30~55°C .
Refer to section 4.3
Temperature
9 BMER 1800+25g
Weight
10 FEAEM L meEE
Shell Material Aluminium alloy

4.2 FLHMEE Charging Model

o Y ks P
NO. Parameter Values Remarks
Fim N, PAI3SATE RS 78 i 2 FA b i K 4.35V, JRJ51E4.35V FE K +F
PREEFEHIR | 478 B E 2 B PR <5.6£0.5A
4.2.1 Standard At room temperature, charged to 4.35V at a constant current of 113.5A, and then,
Charging Model | changed continuously with constant voltage of 4.35V until the current was not more
than 5.6+0.5A.
e 78 FoL i
429 Standailrd 2549°C ML
Charging Cell Temperature
Temperature
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it 75 L To e FIBALAE AT b 78 A A A, — LI FR i P 1 46
T abeolute 7 IR A, B AR
4.2.3 Charging -20~55°C No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
it 75 P ol AR AE (T A e A S AR Bk P 7 HUIRES, — Bk
: Absolute 435V U b 20 Fe B L IR Y B Te
4.2.5 Charein Maximum 4.35V No matter what the charging model is, including pulse
Voltigeg ' charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 ANFANREE T 78 L HL R BR ] Charging Current Limit at Different Temperature

20C< | -10C | g | 10C< | I5C< |20C< | 45C<
whyE B S T = >
. HEtM””“EZE oo | TS | ST< | T< | 1< 1< | 1< | T< |
ell temperature range - 10T 0C 10°C 15°C 20°C 45°C 55°C
FOVF KT8 HL LA ATt Rt
Maximum charging current s 0.05C 0.1C 0.2C 0.5C 0.8C 1.2C 0.8C N
allowed Not 1 ot
N allowe
b ill - allow |y 35v | 435v | 435 | 435V | 435V | 435V | 435v | d
Charging voltage limit ed

4.3 JH M Discharging Model

Fri5 ZH 7 AL w1k
NO. Parameter Specifications Remarks
B LA i T, M3 SAMERFFSTL 228V
44.1 Standard Discharging Model At room temperature, discharged to 2.8V at a constant current of
113.5A.
RO KB R CRELIT D R AR T-50°C,  H KBRS )24 10s
442 Maximum Pulse Discharging 500A When battery temperature is below 50°C, the
Current (Short Pulse) maximum discharge can last 10s
i PRI R T Yo R
Standard Discharging Temperature Cell Temperature
il AR E T AR, — BRI
i P2 R T 50 T80 P ik e L B L T R
444 20T TR IR 30~55C No matter what the discharging model is, once
Absolute Discharging Temperature the temperature of the cell is above the
absolute discharging temperature, discharging
should be stopped.

4.3.7 A~ [A) I BE T CH HE IR A i R A Uk HE R #1) Discharging Current and Voltage Limit at Different

Temperature
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P Y L P Y SB0C<T | 20C<T | 0C<T< |10C<T| 20C<T | 40C<T
Cell temperature range <-20C <0TC 10C <207C <40°C <55C
INZR T FN G ER
Maximum charging current 0.2C 0.3C 0.8C 1C 1C 0.8C
allowed
, EK%EUJ:EEE . 22V 22V 2.8V 2.8V 2.8V 2.8V
Discharging voltage limit

4.4 s MK 7 B IR Maximum pulse charging current allowed

P PR AR A, AR SRR A R B FE I B A TR SR . AN R L SR A TR ) S VR RO bk T HE O

ANFBEIS AL 25 A% 7 R R PSR 78 rERAS DAL s b i B2 S5 2% A o 335 5 T 1 78 L SR AR T RE 2 B FEL L 7K A
PE ARG 2 11 S Bk LR HL R i B R A

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.

ANTF SOC MR EFRAT T, FCVFiR A ki 78 v FL AT RS2 (8] 40 R R P :

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

duration are shown in the following table.

It JE
SOC Temperature
T<< 20C<T< AI0CST< 0C<T< 10CET< 20C<ST< 40CEST<
-20C 0C 0C 10°C 20°C 40°C 55°C
- AR ARV AR A FRVF AN FeVF A FRVF A FRVF
95% allI(\)I \?\:e d Not allowed Not allowed Not allowed Not allowed Not allowed Not allowed
_ | raw
95% Not 0.05C/10s 0.4C/10s 0.6C/10s 0.8C/10s 2C/10s 1C/10s
allowed
_ | ran
20% Not 0.3C/10s 1.4C/10s 2C/5s 2.5C/10s 3C/10s 2C/10s
allowed
< AR
65% Not 0.5C/10s 1.5C/10s 3C/10s 3.3C/10s 4C/10s 3C/10s
allowed
_ | raw
50% Not 0.8C/10s 1.5C/10s 3C/10s 3.3C/10s 4C/10s 3C/10s
allowed
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BRREIZhTEHLA, A R A BURHRIN 0, I TR 245 T B Tk i 78 FLRp kIt 8] o ARARISHIYIPY,  Hitm] LAE
TRORRZS, WATBAETFABRA TRE, EAERIRN PN, ARrfil s msiEmiig.
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 k{8 H Pulse Discharging

4.5.1 s/ e AL #  Minimum Pulse Discharging Voltage

T<-30C B0TC<T<0TC 0C<T<55C
AN Not allowed 2.2V 2.8V

4.5.2 SOV B ORI IR AT 41 A 18] Minimum Pulse Discharging Current and The Pulse Duration Allowed

B
SOC Temperature
SBOCST<-10C | -10C<T<0C | 0C<T<IOC | IOCC<T<20C | 20C<T<40C | 40C<T=<55C

=50% 2C/10s 3C/10s 4C/10s 5C/10s 5C/10s 4C/10s
=35% 1.5C/10s 2C/10s 3C/10s 4C/10s 5C/10s 4C/10s
=20% 0.5C/10s 1.5C/10s 2C/10s 3C/10s 4C/10s 3C/10s
=5% A Tevr 0.5C/10s 1C/10s 2C/10s 3C/10s 2C/10s

Not allowed
o Rt R R R v R R v

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

4.6 H%ERE Electrical Properties
4.6.1 MK 2514 Test Conditions

BrAA SN, WIS AR . 2525°C, MXHBEN: 15%~90%, KE/4: 86KPa~106KPa FrIFAH
HHHEAT
Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25 3=5°C, relative

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

4.6.2 MENFKE % % EK Requirements of Measuring Instruments and Facilities
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RO T (R B (IR IR LA 2 M0 e e 4 RVOCES) Sk A 36 K e ML o
FRRHELASE S AR, JFAEG RN . FTEIRICR. WA B O MO B RRAE I, SORS L% Tl
FRRRR B — MR R N TR SRR R = 52—

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 M FEFEFR Performance Criterion

FF5 i H BORER MR 5 KD IR
NO. Items Technical Requirements Test Methods
SRV W6 (7N TN D
A /7 o iy =24
Appearance No damage-, leakagc_e, oil Visual Inspection
contamination. Legibly
marked.
e e ggﬁ%fﬁfAﬁ”&ﬁﬁTm%rzs it
Discharging ischarging Capacity: Tt/ml%,a ‘ 5 \ 1T It 2.8V, 1
2 performance | a) 113.5A JitH>113.5Ah E{ZE*%F & (BLAh . , _
under room Discharged at 113.5A > ;t ; \;hviifsplalc;t;/ A(lztlggl_“z/{lgn batteries are discharged to
temperature 113.5Ah ' ' o
R I8 L A B AR e n AP PR AT
Low-temperature discharge capacity test:
a) FIBARIETS A s
IRIRBCRTERE | v e, Standard charge
Dischargiin'g Discharging Capacity: b) {E-20£2°CoK A T E 24h;
3 characteristics . Be set aside for 24h at -20+2°C;
under low | -20'CHI=90.8Ah ©) TE20E2CHHFLL 1135A HUBEL AR
temperatures | Discharged at -20°C >90.8Ah 20V, HEHAE (DL A ).
Discharging the battery to 2.2V with 113.5A at -20+2°C,
calculate the capacity
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WA L OREF
Capability
retention under
room
temperature

fif L IREF R =97%
Capability retention=97%

a) i T, PA38.OATHFE: 78 2 Bk A vt g [
435V, SRIGFEA3SV FERFFSE 7 B B B TR
<5.6+0.5A

At room temperature, charged to 4.35V at a constant
current of 38.6A and then, changed continuously with
constant voltage of 4.35V until the current was not
more than 5.6+0.5A;

b) £ 255 CHRATAF 28 K

Stored for 28 days at 25+5°C,;

¢) Fih N, LL38.6A A EA L, THAEM AR
FEAE (LU Ah i),

Under room temperature, discharge it at 38.6A to
cut-off voltage and calculate retention capacity (in Ah).

a3 75 i
Cycle Life

>2000 X
>2000 cycles

a) =T, LA Step charge (125A CC 3.87V, 0.85C CC

4.06V, 0.6C CC 4.15V, 0.33C CC 4.3V) & H i

JE 4.3V, SRIG1E 4.3V TE R FFEE R i B 2 R T R

<5.6%0.5A

At room temperature, charged to 4.3V at a step charge
(125A CC 3.87V, 0.85C CC 4.06V, 0.6C CC 4.15V,

0.33C CC 4.3V) , and then, changed continuously with

constant voltage of 4.3V until the current was not more
than 5.6+£0.5A.

b) FiE T, BLICHRUK B EZ LS 2.8V;
Discharged at 1C current to the cut-off voltage 2.8V at
room temperature;

o) HE a) ~b) , EFEFFNIUEREN 80%1E,
FIT 58 1R A0 A TR B8 SO i R i R I 3 7 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 “Z4RE Safety Characteristics

FF5 A BORER M7 92 S o
NO. Items Technical Requirements Test Methods & Steps
a) HLARETE s
ﬁﬁiEﬂ ANFRIE. K@K‘ K{}%ﬁﬁ Standard charge;
1 Over-géss(;harge No ex;l)i)olselglr(légl\;o fire. b) BL1C HIH R 90 4.
Discharged at 1C current for 90 minutes.
a) FIBARIETS A s
5 SR TIRNE . ik Standard charge;
Overcharge Test | No explosion. No fire. | b) LA 38.6A HLAAH 2 115% SOC J& Bi# 78 HL—/N
A5 1k

A5 Version Number: A0
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Charged to 115% SOC at 38.6A or charged at 1C for
1h.

a) FIBARIETS A s
Standard charge;
b) RFHBIE. FARZLANERE RS 10min, MR HE

L p )
Shor{ﬂ;csitrcuit No j;fojfi‘of Ef fire. FLRLA T SmQ.
Connect the battery positive and negative terminals
with wire for 10min directly. The resistance of external
line should be less than SmQ.
a) FHIBARHETS L
Standard charge;
ik ?ﬁﬁ@fﬁﬁ jfﬁfi b) BRI TE GOS0 AN 1.5 K REAL E Hi ik
Drop Test No leskage. | FEEUKiHb L.
The cell shoud free drop from the height of 1.5m onto
the coment floor.
a) FIBARIETS A s
Standard charge;
e HHEHE . ARk b) R LA IR AR, 4% 5°C /min I
Heating test No explosion. No fire. HZEETZE 130£2°C, {FI5 30min 515 1L n#,
The cell was put in the heating box, heated with the
rate of 5°C/min to 130+2°C for 30 min.
a) FHIBARHETS L
Standard charge;
b) 4% T HI SR AFBEAT GG
According to the following test conditions:
FrJr . 5 E T IR AR S R .
Crushing direction: Pressure perpendicular to the
battery plates.
BRI R 75mm (24 R AR, 2 R R A
. S— AR B2 (L) R T e 5% L AL Tt A R
Crushing Test No eprlosi‘on. No fire. 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.

PrHHEE: (5+£1) mm/s

Crushing rate: (5+1) mm/s

FrEARE: BN OV B TE R IAF] 30%Ei8f
J& /1353 200kN J5 5 1EHF I .

Squeeze level: Until to the battery voltage becomes

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

10

A5 Version Number: A0
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a) FJBARIETS A s
WK FHE. Ak Standard charge;
7 Seawater A : b) AR E IR 3.5%NaCl ER ' 2h;
. . No explosion. No fire.
Immersing test The cell shoud be completely immersed in 3.5% NaCl
solution for 2 hour;
a) HIBARHETS L
Standard charge;
b) R BTN IR LA LR N R AT T, R 5
I WEE 1 /P
The cell was put in the heating box with the
temperature adjusted according to table 1 for 5 cycles.
JEL TR RERAE. Ak, Fimi || BEC | RHE | R R 2 A
8 Temperature No explosion. No fire. /min /min Z°C/min
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) HIVBARHETS L
Standard charge;
= Ny N = N ol S S e Y A o .
ik R ANERLE T@)(\ T/ﬁﬁﬁﬁ b) R EAR L AR AT e AR AU
9 Low air No explosion. No fire. N
pressure test No leakage. 11.6kPa, §iH 6h;
The cell was put in the low air pressure test chamber
with 11.6 kPa for 6 hours.
T B 7RIS % GB/T 31505-2015 (HENIRG 3018 At 2 4 2R Rk 7 ik) -
Notes: Refer to GB/T 31505-2015 Safety requirements and test methods for traction battery of electric vehicle.

4.8 fit{7 VR Storage Performance

FF5 24 7 RS A
NO. Parameter Specifications Condition
MrAa o B (ko i i
) Ee Kig@i ;aiift; =110Ah 1/3CFEHFI30%S0C, 25 ClitZf#EAE30K
o .
(Short term) @1/3C 1/3C charged to 30% SOC, and storage for 30 days at 25°C
Mo e (K-H
5 Ee Zfoigf ;:Z’c‘?t) >108Ah | 1/3CFEHLFI30%S0C, 25°Ci k7 180K
pactly @1/3C 1/3C charged to 30% SOC, and storage for 180 days at 25°C
(Long term)
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5. BHEETW Precautions for Transportation

FELHL MEAE =30% i RS T LR AR HEAT IS i, AE IS R v B2y b R ZUAR B ph il eI Bl ik H Re itk
AREIE. EH ARG KE Rl T REH. HlaizfmisZ i MH/T 1020-2013 (BRI Z TG ) -
The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They
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. I FFER BN Precautions for Storage

RIS GBI 1 AN AD AR BRI N-200C~25°CHTE « TRIE R EN, @ % 5 R mvEY) i, T8
KRR AEAFBOERE, SRR B B, JF R U AT T .

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.

KIPAS I, 75 A 0 B REAT — IR AE TR R 4ES,  BIAE 10%~30%fif HUIRZAS N IEAF
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.

R A7 o B B A SR I T
The requirements of storage temperature and humidity are as follows:
A A A i
Standard Storage -20°C ~ 25°C
A it B Temperature
Storage Temperature S50 i A7 il Y AMHD
Absolute Storage -20°C ~45°C Short term (within 1

Temperature month)

y JE RBF
) ﬁ%‘ﬁﬂz&- - <70%RH
Storage Humidity

7. REERZEI Precautions for Charging
7.1 FLHLHLYL Charging Current

78 FEL R AN B T A AR e R A8 B0 0 VR B oK 78 PR LA o S FH o T A P UAE 70 R T RE 51 S FE T Y TR
PERE. MUBEREA Z e ERER 1A, I AT RES S BUR AR -
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
12
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performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 FHHJE Charging Voltage

78 HL HL AN I AR RIS A5 B E 4008 70 L F R o FL Y P S v T2 T L AN, R R RE S LA HL I A
JBCRTERE . HUBRTEREAN 22 e PERER R AL,  JF 7 Be 2 U AR -

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 FHIEE Charging Temperature

P A ZBAE 4500 78 HLIR . -20°C~55°CHIFE I A #EAT 78 FL(VE LR 240K«
The battery should be charged under the absolute charging temperature of -20°C~55°C (As shown in the technical
parameters table).

7.4 %1F 7] 78 HE Reversal charging

IR R B IR, AR M AR A BMIE AR, BRI A 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. BUFEIER S Precautions for Discharging
8.1 JAHL IRl Discharging Current

JECFEL IR ANSHER I A RS PR E B S R TBCR FB IR, K AU & S B I A B PO T AT e S Bud #y, &
22 2% I FL B O I L R ) O A AR 15 1O
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 JHLUE ¥ Discharging Temperature

P A ZBUAE A0 IR e -30°C~55°CHIFE I A BEAT TR RL(VE LR 240K«
The battery should be discharged under the absolute discharging temperature of -30°C~55°C (As shown in the

Technical Parameters table).
8.3 Z& LidJHH Over discharging
FE R IE S A AR, 822 e Al s B R G5 1 r s TEOR R R A, A F T TS, R S EOR AR PR I

13
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Az efa .

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.

BRI, A RHIR IR, ERT e T AR R AL TR RS . AR LT

IR, HEBNEFE, BT 10%~30%f HEAR .

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. HAJHERIEER T Cautions of Battery Operation

O.1 {8 FIIB T, 15 -2 Be B A KA A5 AT B A R T AR IR

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

9.2 fEAFHIE RS, POZBS R, KIUE, VIZ0EATHIL, ZEIEEAE . i il

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

9.3 ARk BRI R AN AT T R e R g R o

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

9.4 ZEILRKHIRIE, R Gumnt . JOHE. EREEATZS I A A

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

9.5 ZRilrEEs i, AR AEfaR, ™ E A

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

9.6 JRF FMTE 2 4% AL H, ANEHRAN K EK .

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

9.7 A it A Refd A & 1 A L s g JE e o

This battery only can be used with the specified charger for lithium-ion battery.

9.8 FLIAR B HE RS

Precautions for the Design of Battery Box

O iR BAT AL AR5 LA DRI L Py 388 Fi vt S S2 U B

Battery box should have enough mechanical strength to make sure that the battery inside would avoid

14
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mechanical shock;

PR PN 22 2 L PR R (S A AT R RS A 5

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

S ER LRI NS WA 7 R NS RN O s LT e R e ST 2 25 Lo S et O E N A SRR O R 23 B
o LA AN AR B ORAIE 5T A 5
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;

R AT Bt b N8 0 5 R R A K L B AR R, R A 25 A2 [ S AR R E BB K BT AR SR
H TR 7K 5 2 i i B R B A (i oty AEARAED,  Hh A AN R HE 5B ORAIE AT

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.

8 ST TAT RGN (1) (A8 0 IRAN i 2 S AR A TlIs 15 00 R A8 2%, AN BB 2 FEITB AL IS I 4 2K
<2 7 FELVLAE IO R, R S s ) 00 AE B A e it A I IO M 25 B 4P e e . o R IR DL |
LORMATAZPiY, WREIE R K. (EH A BTl #2k R, PC B, PET M. MK
W0 PU AT INSR A8 21, BARAGEG T RIGHK AR A A .

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 Hh K%+ Connection of the Cells

A5 I LA RD AR AT BEARAEANE S 7, B IR SRR I A SRR, BT Res FEEEMAR, ThEERR.
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.

AW BB A R R . FAE 1C BURRIRN, SRS WA R FE<3mV, ATORFEAS
RT3 2 i LR R B30 e A

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.
15
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9.10 HJHEE RA MM Applications of Battery Management System (BMS)

HPNECE R B AL, R EES R R .

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

0 ZPREAHEMEERSIEMIZ TR, X RGR A HELL, RGEHER. A E BTV,
AT HE R
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

0 &P ATEABSEEE SR Bt B RGBT RIHESE, DL i i et R 5 F PR e
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

0 27 RORAT 58 R FIR I B i s, V= BB SRRy 025 . AR % e B i it R e 06 40
BELPAY ) S AR 7, A P AN R ™ i B R ORAIE DA
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.

0 @A RbER I HCRES . RIREEART 2.5V I, Fit N AT BE S8 BK APERIREIR, RIS oh 4 e
i R ORIE TR A IR AR T 2.8V I, RGN B REFER IR BB/, JFAEEFT L Z AT IE K

PRBRIN (8] o 25 7 75 EERE VIS 8 7 B A B )y BT 78 v, ok it e N RS

Avoid over-discharge state. When the battery voltage is lower than 2.5V, the internal battery may suffer

permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the

discharge cut-off voltage is lower than 2.8V, 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.

0 MBS AE AR BAS IR A PF N i CEdEbRE R, tRoe, BRUEIL R AN A 78 ), 50T
RE LR A R PRI R . RS B R G0 MR [ fie /N 78 FEMT AR 8 A IR BE EA T F . BB IEAE R TR
RS SR E R LA e, 5 W A i r AN AR HH B B RAIE ST AE
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.
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9.11 P RIFIE S W (T TEE BB =S 30 ) it 2 B AR AN DR TR T D

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

10. BSE A Emergency Treatment

0

0

SRR AR, R NI, TEANEREE, HNRE KPR IRES, JRSZRNIABERTY, Bt E
ARLI 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;

A SRR A DL A AR R ek R R, ARRAERE, NOLRIYIMELR, A R iR R
B, R A, R R B B A 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;

RIBAE R I SR A T AN R AEBSE, (ERTRESA B R KL, BB Z G0 AT R IBCRE e it b 246 7 U i
Vb L, B TR K AR . TR KK, VIR K, Rrl a2 5 AT AL 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. B Others

FEATASUAS PRI L HI, EE A AT AN ASRRA TG, AR FAME AT IR

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.
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