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RiEE X Terms & Definition

R 5E X
Terms Definition
AR fah i Q&R AIRAR .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
P AFAE A g il i AR LA P CAL00 (3.2V) A 7t L B R R B FELR
Product "Product” in this specification refers to CA100 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% IR M SRS B RTIR P A AEEA A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . s e
described in this specification.
= i 2542°C,
Room Temperature
CERIINTYE R b TE AR AR R

Cell Temperature

The temperature of the positive terminal of the cell.

FEL VAR D RE (1 S T P TR LA A B i 7 B IR, e RSO B 55 T i AE

FEHEER BRI, 8 LR C R,

Charge Rate The current value that the cell need to discharge its rated capacity in a stated time, which equal

(C-Rate) to a multiple of the rated capacity of the cell on the data value, usually expressed with the letter

“c”.
TUCEIAE R B S R, IR A RS N R, T8 DU R AU A EAR

FH A bRitE, LA B PR 80%M A TBURIREL, FRONIERTF i .

Cycle life With the repeated charging and discharging, the capacity of battery will gradually decline.
Usually the rated capacity of the cell as standard, the number of charge-discharge cycles is
called cycle life before the capacity is less than 80% of its rated capacity.

TF s LR TH i L 2 48 A1 LR P PRI I B b 1 SRR 2 T 1 s 22

Open circuit Open-circuit voltage is the difference between positive and negative terminals of a cell without

voltage (OCV)

any circuit through the external circuit.

A R SRR H L S BB AT LTS, SR AT FLIAUE I A FL IS, F P AR TR ) L
AR A AR T T s T, DR Dy e o it P RIS, a0 20 e R M A L REL AT 28 P L
Epcipin]iiva

TAEE Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | potential difference between the cell terminals when the current through the external circuit.
Working voltage is always lower than the open circuit voltage, because when the current
through the inside the battery, the polarization resistance and Ohmic resistance must be
overcome.
R A7 )G, AL IRAIRG F5E 4. 2. 1 A 4. 4. 1 B8 bRvEE 78 O 26 BT A3 O 25 2
BUE T DAL AR 5 4.2, 1 F1 4. 4. 1 525 BT8R bn v, 20 il e B 3 I ) i
AR R & KAH -

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 respectively.

fif FLORFF fE

Charge retention

RAE— BN, i — RS, BB EE SVIRE B R H 2.
In a certain temperature, charge retention is the percentage of the discharge capacity and initial
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capability capacity after the cell stored a certain time.

BEERES] | BIBE - GIRE T, e EEET R, HERRAERESYIRE R E .
Capacity recovery | In a certain temperature, capacity recovery capability is the percentage of the discharge
capability capacity and initial capacity after recharging when the cell was stored in a certain time.

PR B A N NN
Product suppl Hh LA R 7 [FIREAT B S A RS 7 i 52 5 2%
contrac?p y Terms of the deal signed by CALB and clients about the specifications of the product.

P 78 ARG 4.2.1 LRI 78 AR
Standard Charging | Charge mode described in section 4.2.1.

PRIEAUE | i 440 2R,

Standard . Lo .

. . Discharge mode described in section 4.4.1.
Discharging

HbLR R AR L, BRI NEEWSE, RAHERMGE Bl S0C 4 fef Rk
fiif FOIRZS R R L ORUE FL T R A 2 A FH 22 4
State of charge The percentage of remaining capacity, is also a important parameter, Only estimating the SOC
(SO0 accurately can improve the utilization efficiency of the cell, and ensure the life and safety of
the cell.

T Pt R B AR R A ) BT R FE TR . R T B AR R T AR (BREAR)
ol A AR R (B 180 15 FRTECRE SR RO et , R Sl S 4 L b 25 B e (1 R 7288
R Agr | e CTUEEHIEOTR IS B A R G R, IR AT LS A L I AR g

Battery HEAT 15 550 L 1 o T
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the data related electric and heat of cell (integration) or
(BMS) battery module (integrated), and supply the data to the electronic device of the battery control

unit. Battery control unit is a electronic control part which can control or manage the electrical
or thermal properties of battery system, and also exchange information with other control units
on the vehicle.

“V* (Volt) %, HERAL

“V” (Volt) , Unit of voltage

“A” (Ampere) %15, FHI AL

“A” (Ampere) , Unit of current

“Ah” (Ampere-Hour) “Z25%-/Nisf,  Hi g BA7

“Ah” (Ampere-Hour) , Unit of electric charge
T 27 “Wh” (Watt-Hour) FLRF-/MRF, BER AL
Units of “Wh” (Watt-Hour) , Unit of energy

measurement “mQ” (Milliohm) =Rk, HFH AL

“mQ” (Milliohm) , Unit of resistance

“C” (degree Celsius) %[GR, JEFE AL

“‘C” (degree Celsius) , Unit of temperature

“mm” (millimeter) =K, 847

“mm” (millimeter) , Unit of length

“s” (second) F, i [H]EAL
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“s” (second) , Unit of time
“Hz” (Hertz) #%&, S pAAL
“Hz” (Hertz) , Unit of frequency




\\ A\ ¢4 n ~
(A irismee cam) BRAT J vv_?f)_u%%_il’a
CHINA AVIATION LITHIUM BATTERY COL 010 Speclflcatlon

A% Version Number: G/0
K47 HEA Circulation Date:
2016-8-15

1. J&EFYERE Scope

AP AP IR T AT LA K CAL00 AT 78 HUBERR R B FL I 7 i PERESR B . TR BOR Je & i I

This specification contains the performance indexes, technical requirements and safety issue of the CA100

rechargeable lithium iron phosphate cell manufactured by CALB.

2. =% Product Type

2.1 PR TR BEREREE

Product Name: Lithium iron phosphate cell

2.2 BI5Hit%: CA100
Specification: CA100

3. AR~ Cell Dimensions

21341}
215. 549

&
7N
7/
72
\ ai J ]
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Items Description Dimensions
. B
L K 142mm #..0mm
Length
W gl 3 67mm=L.0mm
Width
H i 215.5mm=2.0mm
Height
4. P2 H:EE Product Performance
4.1 FiARZ¥ Technical Parameters
F5 e Z i B &IE
NO. Items Parameter Remark
L BUER & 100Ah FrifE T
Nominal Capacity Standard Discharge
’ BN 100Ah FRE R
Minimal Capacity Standard Discharge
3 LAFE 2.5~3.65V
Work Voltage
A WEH (Ac. 1kHz) » e, 30%S0C
Internal Resistance (Ac. 1kHz) o Fresh Cell. 30%SOC
PR 7E v
5 78 FELIN ] Standard Charge SHAY
Charging Time 3 75 1h Reference Value
Fast Charge
HEESOCHE H & [
6 Recommended SOC SOC : 10%~90%
Window
N BEE 42
TAEEE Charging 0~45°C Ref//er to sect.ion 4.2
. Opereili n;; Temperature '
P vE B
Temperature Dﬁ_jl EE/”“E 20-EET B A4
Ischarging Refer to section 4.4
Temperature
8 it B 3.3+0.2kg
Weight
9 QRN EES R
Shell Material Plastic

4.2 FRHBEF Charging Model
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s S8 FA% &IE
NO. Parameter Values Notice

LT, PL30ATE FRFEETE B 4 PR Byt [ 3.65V, ARG #E3.65V N E ERF4E 7T
PR e A | PR % R IR <<540.5A.

421 Standard At room temperature, charged to 3.65V at a constant current of 30A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 540.5A.
FrifE 7 LA
wih yE e
429 Standgrd 2549°C CEMUM=YES
Charging Cell Temperature
Temperature
- To e AR TEAT AP 78 HABE T, — B 30 H iR e o 4
4508 70 L I N N
Absolute YRRV, BE R

423 Charging 0~45C No matter what the charging model is, once the
temperature of the cell is above the absolute charging

T t
emperature temperature, charging should be stopped.
Yokt 75 LR To e R T ARAE (] o 70 RS AR ik b ZR DR S, — HUOK
Aol 375y LA R A 7 PSR, RO A
4.2.4 . o No matter what the charging model is, including pulse
Charging Maximum 3.75V _ .
Voltage charging, once the voltage of the cell is above the absolute

charging voltage, charging should be stopped.

4.2.5 A[EIREE T 78 L H i BRIl Charging Current Limit at Different Temperature

F Yt Uk Y
Cell temperature range
FOVF e K78 B LA
Maximum charging 0 0.1C 0.5C 1.0C 0

current allowed

<0C 0~5T 5~10C 10~45C >45C

4.3 RVFRABKFE B HLAL Maximum pulse charging current allowed

P AR AR Y, FRAE B I R A ik LN R B S R . AN R RE ST T ) e VR R R B i 7E HE LA
ARRSEIN (8]0 250 KSR T 2R i 87 B I A 78 R RS DA LR B2 55 25 1« 335 5 T 91 7 FL AR A1 PT RE 23 3 LT ZK A
PRI 328 171 A B o A0 28 L ) 7 ot B 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.

AR SOC FHR EELAAE T, FovFE Rk b 78 F FL R ANF SIS 8] 40 R R s -
In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

3
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duration are shown in the following table:
FH B IR
SOC Cell Temperature
<-5C -5~0C 0~10°C 10~23C 23~50C
>90% g o g 1C/5s 1C/10s
Not allowed Not allowed Not allowed
>80% o AT 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed
>70% AT 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed
<70% AT 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

BRI B SR A, PR 2O BUARIRN 9T, A IR 82 553 B Tk 78 B e ] o ARIRIN P, it m] DAAR

TR,

W] DU i A TR,

{ELERIRI I A, AN SCVF I B OO A R B e R

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.

4.4 JHEAE Discharging Model

Absolute Discharging Temperature

Fr5 ZH P A% /i
NO. Parameter Specifications Notice
_ . h i F, PALOOATE KRS 2 2.5V
PR Qg QO 7 B 5
441 i . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 100A.
BONFFEER
4.4.2 Maximum Constant Discharging 100A
Current
=N U Gl NGNS L b S
443 Maximum Pulse Discharging Current 200A ﬁg{tﬁﬁlEﬂjy-I%mm .
Maximum duration: 3min
(Long Pulse)
Fa IR BE (K T-50°C , L4 s HaL B ]
OB R R H30s
4.4.4 | Maximum Pulse Discharging Current 300A When battery temperature is below
(Short Pulse) 50 ‘C, the maximum discharge can
last 30s
= e JE Wh e
445 *f]‘/ﬁﬁk E.E/ﬂuig 2549°C FA Yt L
Standard Discharging Temperature Cell Temperature
Ha vt T N=| A Bl AN AR i = HH, — AR
446 2350 TR IR 20-55C 0 FEL IR A AE ] A 8 AR 2 K

B L e g b o 8 0 JOHR T S
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IR )i GG

No matter what the discharging model
is, once the temperature of the cell is
above the absolute discharging
temperature, discharging should be
stopped.

45 HiMERE Electrical Properties
4.5.1 WX F Test Conditions

bR A RESS, RIGNAETEZAN: 25+5C, MXHREN: (15%~90%), K EJN: 86KPa~106KPa [
B kAT .
Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25+5<C, relative

humidity: 15%~90% and atmospheric pressure: 86KPa~106KPa.

4.5.2 ALK 5 %2R Requirements of Measuring Instruments and Facilities

R MR pr A R . B CRR RN B S H k06 5 MRS ) B I 530f 0 T e e AR ey
KA E Bt a4, JEAROAN . Fra iR OGRS R EA R IS BENIRS E R, ORGP & T
FEPRAE [ — MR R ER 2N TN S BARVFREN =2 —

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.

4.5.3 M feFehs Performance Criterion

Fr5 i H BORER MATT ik S IR
NO. Items Technical Requirements Test Methods

L S TER AR . TR TS
SR, BRI

1 4 Wi Appearance | No damage, leakage, oil
contamination. Legibly

H %
Visual Inspection

marked.
SIRACHPERE | 100A Ji 25 E>100 Ah A B
i i EIEF, LA 100A BT EZ LK 2.5V, 1
Discharging Discharging Capacity>100 Ah | - /mIE LA }ﬁﬁﬁﬁl% HL & T
2 performance ot 10OA R E (BLAh ).
under room Under room temperature, Discharging the battery to 2.5V
temperature with 100A, calculate the capacity(in Ah).
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1. EiRBRAE:
High-temperature discharge capacity:
a) FEIARE T

Standard charge;

b) 7F 5542°C %14 & 5h;

Put aside for 5Shat 55+2°C;

T B C)E 5522°C 2 f1 LA 100A I Z 24 11 HL R 2.5V,
Discharging Capacity: THE AR (BLAh ),
T AR L L A e i i . i +2°
mTEE_/mﬁﬁzEﬁ_riﬁa 2) 55°C IH/>98% Vs 7 it Discharging the cell to 25V with 100A at 55+2°C,
Discharging calculate the capacity(in Ah).
3 characteristics | Discharged at 55°C>98%
under highand | initial capacity 2. R A
low temperatures b) 20 C =700 W14 75 & Low-te‘:mp:a‘rzflture discharge capacity:
a) HLIBbRHE AL
Discharged at -20°C >70% Standard charge;

initial capacity b) #E-20+2°C 44 T E 24h;

Put aside for 24h at -204+-2°C;

c) 7E-20+2°C%AF FLL 100A JHHZEZ EHE
2.0V, THEEAE (LLAh ).

Discharging the battery to 2.0V with 100A at -20+2°C,
calculate the capacity(in Ah).
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i RS A
2 fE
Charge retention
and capacity
recoverable
capability

fif LORFF R =095% WIUH %

=)

B

Charge retention=95% initial
capacity

BRIKEEZ9T% WIIEE

=)

==X
Capacity recovery=97%
initial capacity

1. EiRfriirfr 5 A E IR

Charge retention and capacity recoverable capability
under room temperature:

a) HbARAE A

Standard charge;

b) 7% A T #AF 28 K

Stored for 28 days Under room temperature;

o) =i T, DL 100A BB EL B 2.5V, AT
HRFFA = (L AR T1);

Under room temperature, discharge with 100A to
cut-off voltage 2.5V and calculate retention capacity
(in Ah).

d) F AT AR A

Then standard charged again;

e) Zii N, LA 100A i =4 IEHE 2.5V, THE K
SR E (PLAh);

Under room temperature, discharge with 100A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).

2. Tl AR RE S A E K e

Charge retention and capacity recoverable capability
under high temperature:

a) HARAETE

Standard charge;

b) 7E 554 2°C 5 Ti#fr 7 K

Stored for 7 days at 55+2C;

O iR M E 5h 5, L 100A i B & IR 2.5V,
THE A AR AR (BL AT,

Under room temperature, Put aside for 5h, discharge
with 100A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d) F AT AR S

Then standard charged again;

e) =R T, BL100A i EZ bk 2.5V, THE K
HEE (LLAhTH.

Under room temperature, discharge with 100A to
cut-off voltage 2.5V and calculate recovery capacity
(in Ah).
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a) HbARAE A
Standard charge;
b) LA 100A HLULHCHL 30min.
Discharged 30 min at 100A current;
c) 45242 °C i EE fifi #7 28 K;
e B storage for 28 days at 4542°C ;
Storage AR 2 =95%] a2 & | d)=il M A E 5h;
5 Performa Restorable capacity=95% | Under room temperature, put aside for 5h;
nce - ; L T
initial capacity €) ML (TR A
Standard charge again;
=R T, L 100A B EZ LK 2.5V,
Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;
it HBCEAE (DL AR ).
Calculate retention capacity (in Ah).
a) i T & i AI00A B £ B 2.5V, FHE
1h;
Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;
b) =T, HEHIMLI200A, HAAHELIEHE
fEtbhy | AB=OTRNIME BV, BN _
6 Rate charge Capacity=97% initial Under room temperature, charge it at 200A, to end
Performance capacit voltage 3.65V, Put aside for 1h;
0) S F, % it LALOOAH i F 2 11 Ha J
2.5V;
Under room temperature, discharge it at 100A to
cut-off voltage 2.5V;
d) THEBCEEELL Ah i),
Calculate recovery capacity (in Ah).
a) HARAETE
. e . Standard charge;
cippepy | UEEZOMIREE: ) son kB illI00A, ML LT
TN AP
7 Rate Discharge batter_y capacity =95% initial | 2.5V, _
Pl capacity Under room temperature, charge with 300A, to cut-off
voltage 2.5V;
c) HEIR AR (LLARTT).
Calculate recovery capacity (in Ah).
a) HhARAE TS
Standard charge;
b) ZiR T 100A fEHH L E& L/ 2.5V;
8 a3 fim >2000 X Discharged at 100A to the cut-off voltage 2.5V at
Cycle Life >2000 cycles room temperature;
o HE a) ~b) , EFEERFHNVHERER 80%1L,
JIT 56 BRHR 8 P4 OHE SO % FRL T B 5 P 5 i
Repeating steps of a) ~ b), until the discharge capacity
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reached the 80% of rated capacity, the number of

cycles completed was defined as the battery cycle life.

4.6 ‘Z4:VEfE Safety Characteristics

Fr5 it H BORER W77 1% S P PR
NO. Items Technical Requirements Test Methods & Steps
a) Hh (4D FafERH
Standard charge;
. s RIRIE . Ak b) LA 100A HLifi 78 2 5.5, 578 H 90min J&fE 178
Overcharge Test | No explosion. No fire. M, %< 1h,
Charged to 5.5V with 100A current, or charged for
90min, observing for 1h.
a) Hth (4D drrEm
Syl A, ik, Ay | Standard charges
2 Over-discharge | No explosion. No fire. | b) DL 100A HEBE 90min, W% 1h.
Test No leakage. Discharged with 100A current for 90min, observing for
1h.
a) Mt (4D et
Standard charge;
B b) Kl () I, A& IR 10min, AL
s | g REE. K| BN 5ma, A% 1h.

Test No explosion. No fire. | connect the cell(battery module) positive and negative
terminals with wire for 10min directly. The resistance
of external line should be less than 5SmQ, observing for
1h.

) Lt (D prdETEE

Standard charge;

b) H e6mm~e8mm i =i 894t LA (254+5) mm/s

3 B N 2 L B R I 7 1) B (RN B
4 Nailpijrnfgration K%ﬂ?‘ K‘i@k. E%i?}&}j) leilh PRI TR e

Test No explosion. No fire. Lo e _ o
Penetrate the battery from the wvertical direction
throughout the inside plates with the ¢6mm ~ @8mm
needle at (25 +=5) mm/s speed (needle stays in the
battery) , observing for 1h.

) Hth (4D ArdETEE
Standard charge;
c B TRIE . ARk b) % T 5 24T R -
Crushing Test No explosion. No fire. | According to the following test conditions:
—HFIRTT A T LT A AR ) )
Squeezing direction: Pressure perpendicular to the
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battery plates;

——H ML 2% 7Emm P E A, KK
T I R, EAES Im;

Squeezing paper shape: half cylinder with 75mm
diameter, whose length is more than the size of cell,
but is less than 1m.

——HEEE: (5+1) mm/s;

Squeezing speed:  (5+1) mm/s;

——HRMERE . HIRIAF] OV B TR EIAF] 30%
B i B AR 1 A EUE R AT b B R, IREF
10min;

Squeezing level: Until the battery voltage becomes
0V or the deformation is to 30% or the press is to the
value listing in table 1, stop squeezing;

)M %E 1h.
observing for 1h.

REHE. k. RR

a) Mt () frAER
Standard charge;
b) B (A IEfER TR, H 1.5 KEEatE b

6 Dr%?iest No explosion. No fire. | Eki&Z /Ky =, M 1h.

No leakage. the cell(battery module) drops with two terminals
down from a height of 1.5m onto the cement floor
freely, observing for 1h.

a) Hjth (4D prifk s
Standard charge;
b) i (ZH) JENIRART, LA 5°C/min & i =R
. e TR . Ak £ 130+£2°C, FRFF 30min JEE LN, W% 1h.
Heating No explosion. No fire. | Put the cell(battery module) into the incubator, the
temperature is up from room to 130£2°C at the speed
of 5°C/min, and stop heating after lasting for 30min,
observing for 1h.
) it (4D ArdETEE
ki Standz?rd charge;
g Immersing in R R b) HiH (41D 584 3.5% NaCl ¥l (B350
seawater No explosion. No fire. | f12n, 7KIEMN 524 AR b,

The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.

10
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a) Hth () FrAEFSH;
Standard charge;

No leakage.

AR N RN N b)yKsrE it (2D NIREFE N, EERAIREIEIEER 2
9 Temperature No explosion. No fire. | #4741, EHRES R, WEL 1h,
cycle No leakage. Put the cell(battery module) into the incubator, the
temperature adjust according to table 2, repeating 5
times, and observing for 1h.
a) Hjth (4 drrEFE
Standard charge;
1&/‘:“}3 FBE. Ak, AEw |9 it (4D RNESERAN, T REAE T SE
10 ;‘;\;\;S:g No explosion. No fire. | Jy11.6 kPa, MRJE N, HE 6h g 1h.

Put the cell(battery module) into the low air pressure
box, and set air pressure at 11.6 kPa, laying for 6h at
room temperature, and observing for 1h.

2\

E: 1. HEMRA LR S ER DL R e R
2. Hh 4555 GBIT 31485-2015 (HLANTR4:HIZN 1 & 22 4= B3R J AR5 7775 )
Notes:1. The module contains five or more cells in series.

Refer to GB/T 31485-2015 power battery safety require and test methods for electric vehicles .

R Bk sk

Table 1 Squeezing force selecting standard

FAREL /n FHE )1/ KN
Cell number /n Squeezing force/ KN
1 200
2~5 100xn
>5 500

R2 i BEAEAGS — M 1R B[R]

Table 2 temperature and time of one temperature cycle test

T FE A2 C /min
MREIC i [E]/min RATIA]/min Temperature change
temperature/C time/min Adding time/min rate ‘C/min

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 213

85 110 410 0

25 70 480 6/7

11
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5. IBHEERZI Precautions for Transportation

RIS 7E = 30% 47 FEUIRAS N AR AT i85, 7Eas i A vh Ry LR SR AR S | ey Bt s o 9 1k I R Ak
AHEVE . EHTIRE KE. ST i, fisiciig 28 MHIT 1020-2013 (4 HIMT S IS f e ) .
The batteries should be packed in boxes for transportation which should be 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. W AFER I Precautions for Storage

RIBIEAE GBI 1A H D EIRETIREN-20°C~25°C i T AR 2 N, 8 S5 R i e, ae g
KIE SR RO RE D, SR i (B E, IR e ylmeh A E L.

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, fire source and heat source. Do not invert battery during

storage; and avoid mechanical shock and stress.

KA, AN A A AT — RS HE TS R 4R, FEILAE 10%~30% fif HUIR A CHEL s Y [ -
3.215V~3.305V) I ff.

If the batteries kept 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: 3.215V~3.305V).

PV it A7 T B R AR SR A T
The requirements of storage temperature and humidity are as follows:
P A AU L
Standard Storage -20C~25<C
W e Temperature
Storage Temperature 73 i AR I QAMNAMD
Absolute Storage -20C ~45< Short term (within 1
Temperature month)
A7

2 <70%RH
Storage Humidity

7. REJERFI Precautions for Charging

7.1 7 HLHEY Charging Current

78 L FLIALANSHER I AS IR A5 R PR FC VR B K 78 L AL o A P et 3 FL 78 HEURE PT E 5 P b R R T
PERES HUBPEREAN A PEREAT IR EE, Il fE 2 S BUR AR

The charging current should not be higher than the maximum value described in this specification. If the current is

12
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higher than the current recommended , it could bring a series of problems , such as charging and discharging performance,
mechanical property and safety, or even lead to overheat and leakage.

7.2 78 HLE Charging Voltage

78 HL HL R AN I AR 5 o E AR Ao 7 H R o HL T E R o T A AR R L B, R R RE S| H b i A
YRR MU REA 22 e PERER I8, JF AT it S BUR AEURR -

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

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

7.3 FEHIRE Charging Temperature

HL DA A2 0] 78 FUIR B . 0°C~45°CIATE I kAT 78 B (TE AR ZHR) .
The battery should be charged under the absolute charging temperature of 0°C~45°C (As shown in the technical
parameters table).

7.4 %%k )2 7178 FL Reversal charging

IERER I IE AR, A8 R . A BIBIE SRR, - SBORIBIRIE I R e lE d .
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. MHEERZEIM Precautions for Discharging
8.1 JiHL HEA Discharging Current

JEUH HL IR AN B S A RIS PRI B B ORI e AL, R AU & S BUR T A B PRI RO T RE S 8O A, &
22 HH I HLi i s b R ) ot S AR 1 T
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 JHHLiR Z Discharging Temperature

PV AL FE L] T HR S = -20°C~55°C Y Rl 4 HEAT TS L (FE WA R SR
The battery should be discharged under the absolute discharging temperature of -20°C~55°C (As shown in the

Technical Parameters table).

8.3 ZXiidjitte Over discharging

FEF M IE AT R, B2 e it A B R G 7 Lk e I R B R A, A R O, K S BRI

13
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AR,
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.

T RS, AR IR AT AR, &Rl e BT B 8RR T A T A TEORRAS . B ki s
MR, HIBRIE B, 1EHAT 10%~30%¢mf HRES .
What should be paid attention to is that the battery can be in the state of over discharging because of

self-discharging during storing a long time. To avoid over discharging, the battery should be charged according to a fixed
schedule, keep the battery within the 10%~30% SOC.

9. HEMERMEIEAEIN Cautions of Battery Operation

9.1 A A HELHHT, 15 A AR R AS AR AT it R T AR iR

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

9.2 AEfE RS, NP, KR, VIZ0ET R, ZEIEEAVE . phaielit.

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

9.3 A%k ELHE R AN AT T R e R R o

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

9.4 ZEILKE LI (RIE, FRBEGRE . PR ERESAIES YT R

Do not invert the battery. Avoid striking, throwing, treading or bending.

9.5 ZribaHs i, PASe i ™ A, R SER

Do not make battery short-circuited, prevent from damaging battery, danger incurring.

9.6 JKFF LTS Z AT A, ANEHR N KT EIK.

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

9.7 AHith e HIAHE 2 7 it L sl e & e L

This battery only can be charged with the specified charging equipment for lithium-ion battery.

9.8 HIAH I IHE RS OANFAM S i S 5T AARTESC PR 0 e LRI, AP L2 (AT LU 96D

Precautions for the Design of Battery Box

14
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FL T A S AT AR 405 (KA B B2 DA CRAIE JH PR 6 it B 52 B A o 5
Battery box should have enough mechanical 56 to make sure that the battery inside would avoid mechanical
shock;

FEL L AT PN 22 28 LI PR P AN A B R PRI A 5

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

FH VAR OB TH N 78 40 7% R B HE s PRk el L, fl T R A RGBT ) S B S R Rt i R IR,
FR AR AN AP TR ORI BT

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;

LA vt rh S A8 25 R B AR 7K L B A il L, EB A 0 250 AL 5 AR HE R E BT K B 2R S5
H T 7K B2 o T 3 B FE S B R AR R (i ik, AEARAR), P ST AN 2R AH 5 B ORAIE 5T E
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.

9.9 Hih[1i%HE Connection of the Cells

fsit AT 2 A R0 04T BE AR AE S Fr, TR SRR AEIZ, BNTRES SBUEMA R, ThRERA.
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer on the metal

surface; otherwise poor contact may incur which may leads to improper function.

AV S IR A R . BTBAE 1C ORI, 32k SR E] B ORAIE S FE<3mV, AT £R
P AN PR 32 i BELI K3 B0 S A A

Suitable material is suggested to connect the terminals. When the battery was discharged at 1c, the voltage
between the terminals and bus bar should be less than 3mV, making sure that exceptional heat did not occur

because of the overlarge contacting resistance.

S VLA P 5 06 R B3 SR S L

Suitable material is suggested to connect the terminals.

KL IR T8 TR ATE R AT

Specified spanner is used to connect terminals.

HEFR M OB LT K HIRE . 14Nm;  BERE AT AR SZ i R B H1AE: 16Nm.

15
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The recommended tightening torque on the battery nuts is 14Nm; The maximum allowable tightening torque on

the battery nuts is 16Nm.

9.10 Hi B F R 451N ] Applications of Battery Management System (BMS)

HPOMEE R RS, R EES R .

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

o KPNHEAHIMWERRGTEMN T ITER, JX RGR AL B, REHHE. #NEH G BT IR,
R ST LV B RS
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® X UNHIHE BB e O I B R G YT AIAESE DL A S H T PR A A 1 e
The design or framework of BMS must not be changed without permission, so as not to affect the performance

of battery.

® P NLORAT 58 RE K AR B I B, AR BT SRR S . AN H & e R T R A )
B PAY ) M At 1, A R A P it o R DRAIE DA T
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.

o G HIRIA RS HORZS . R T 2.0V I, RN AT RSl BUK APERIIR, SR AR R
ai U RIE TR R A HTBORBUE HUEAR T 2.5V I, 25 7 75 (£ S R (IS [B) A BB 78 v, B Lk LV R AL
JECRE -

Avoid over-discharge state. When the battery voltage is lower than 2.0V, 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 2.5V, Customers need re-charge in the shortest time to prevent the

battery from the over-discharge state.

o R GAEARR BE LGRS N e h (A ETE L, PRoe, REEOE BATEATE ), SR
REH LR AN A BRI R . i B R G AR I f5e/ N 1 78 R A P 2R 70 R B EAT 42 . R IEAEIR T A
FUAK A5 AR L 25 F S e e, 5 U A e AN AR HE B R RAE 94
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

control temperature following the minimum charge and regenerative charging temperature. Charging under the
16
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low temperature is prohibited in provisions in this specification; otherwise the CALB does not assume
responsibility for quality assurance.

9.11 #EJORIFES ML (rh e H g B 12 g vl it 2 e VR RS ORFR )

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

10. 'BABHALIE Emergency Treatment

o URFIMbAEMER, RARENIRE, EAEERE, N KRR, JFLRAREIRTY, SesiE
HEL B 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;

o R HIBATH LA AR R R R R AR, ARTRAE R, ROLRITINT YR, A R I
Bom, AR AE, KR\ E B R TR R,
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 charging equipment after it gets cool;

o R /ENR IR T A R AR, (AT Re A BRI A, BB LR RS 4 SR A T
IR Y £, B A AR kAR TR KK, VIS K, R 5 6 e kAT Ak P
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 scattering.

11. 'BEZEIN Others
ATART A KRS A5 AR HE LI, I ERHARAT] o AR BT B, AN G A AT

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 not issue a separate notice.

17
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% Appendix:

1. B R T P TR £ T

Atypical curve of single cell discharged at room temperature.

discharge at different rate
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1. CA100 % I Ji H ith 25
Graphl. Discharge curve of CA100 at room temperature

2. BRI [E] R 100A JiCH B 7R dh 26 1K

A typical curve of single cell discharged with 100A at different temperature.

36

discharged with 1004 at different temperature
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2. CA100 A~ [F B8 Fe il £k
Graph2. Discharge curves of CA100 at different temperatures

3. AR HL I 2000 RAEH A

2000 times cycling curve of single cell
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cycling curve at room temperature
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Kl 3. CA100 iR fEH ith £k
Graph3. cycling curve of CA100 at room temperatures

4. FAARH AR RUR
3D effect picture of the cell

T PR EIR B R BRRE 1 A A 2 R H B DA UE RS BORME Y X T AR AL, B D) A AE S AR AR
Notes: The content of warning labels will slightly modified according to different certification and application regions of
the cell. For more details, please contact the sales staff.
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