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RiEE X Terms & Definition

Cell Temperature

PN E X
Terms Definition
Hh A ferh s e G&RHD) ARAT .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
PO AR R w R AR T T AR B CAMT72 (3.2V) AT 78 FEL IR R A i it
Product "Product” in this specification refers to CAM72 (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
% BRI KA RS B PTIR P R A A e A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . s e
described in this specification.
= 2542°C.
Room Temperature
CERIIN LS H 7 TE BRI A iR

The temperature of the positive terminal of the battery.

FEL L R A FRD IS 1] P T80 LA 2 S B 5 A AL, AR 55 T Rt e &

voltage (OCV)

FEHEER BREE, 8 LR C oK.

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”.
TR R E SRR TR, IR A BT N, 8 DUZ BRI AU A EAE

A b DubRE, I LR L 80% 1 AR U IR AL, FRONIEI F .

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

T HLE TF 2 R A8 A1 F B FRLRLE IR Fth T SRR 2 T () AT 2

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

any circuit through the external circuit.

A E R SCPRTACHE R PR BR AT LS, R A R I A r IS, R AN [A] F) RE
TAF R ERAR T IR R, Ry BT R i P PRI, 0 250 RN A4 v BEL AT R 2 P L
Jivic R BEL 7T o

Restore capacity

TAERE ) _ _ _
Operating Voltage Opera‘Flng yoltage, also known as the dl_scharge voltage or load voltage, is defined a-13 the
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 cell, the polarization resistance and ohmic resistance must be overcome.
BAE A IG, ARIEARE I 4.2, 1 1 4. 4. 1 Z 000 BOkRE 78 0 A5 E AT A5 1 25 &
BB AL IR ARG5S 4. 2. 1 A 4. 4. 1 S(Za e I i b v, 20 7ol e B 3 TR ) de
MR R PN

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.

i ELORFFRE )
Charge retention
capability

RBAE— BT, NG, BB IPASHER SRR R H 4.
In a certain temperature, charge retention is the percentage of the discharge capacity and initial
capacity after the cell stored a certain time.
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Standard Discharging

BERERES | BIBEEIRET, f#fF - E R TR, KRR RA RSV AR a4
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.
pe H AL A . . e s . - o N
PRGIETT | s v S T AR 1 25
contracfp y Terms of the deal signed by CALB and clients about the specifications of the product.
P 78 L ARG 4.2.1 2R i 70 R
Standard Charging | Charge mode described in section 4.2.1.
R el ARG 4.4.1 25 TR I FEAE

Discharge mode described in section 4.4.1.

R AR AR T, RN EENSE, HAAMERAS AL SOC 4 feH REk M

fiif FRZS RO T 03 L ORAIE RV R A FH 7 i A 22 4
State of charge | The percentage of remaining capacity, is also a important parameter, Only estimating the SOC
(SOC) accurately can improve the utilization efficiency of the cell, and ensure the life and safety of
the cell.
FH P R B A R P b s ) B 2 R R . R R T A R AR LT B (B )
g R (B ) 15 R AR SR B, TR S 4R b 4 Ht 3 ) R T A0 e 13
MBS Ry | Bhe FEIRSER] GRS O T AR S s R, R T LA AR L ) H AR R T
Battery HEAT 135 58,50 T TR
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 exchang informations with other control units
on the vehicle.
“V” (Volt) fRFF, HH AL
“V” (Volt) , Unit of voltage
“A” (Ampere) Z8;, HL AL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “ZZ55-/NiF,  H fuf FRLAT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) FLAF-/INEF, AR HLAL
& N “Wh” (Watt-Hour) , Unit of energy
wﬂﬂg%ﬁ “mQ” (Milliohm) ZZRKHE, HiFH 2
meL:snL:ir(T)fent “mQ” (MilliOhm) , Unit of resistance

“C” (degree Celsius) %G, 6 AL
“‘C” (degree Celsius) , Unit of temperature

“mm” (millimeter) 2K, KB A7
“mm” (millimeter) , Unit of length

“s” (second) Fb, HF[E]EAAL
“s” (second) , Unit of time

“Hz” (Hertz) #f%%, S AL
“Hz” (Hertz) , Unit of frequency
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. EHYERE Scope

A AR AR IE T AT AR P ) CAMT2 W] 8 T IR R B H Yt ) 7 ot MR BE AR AR L BOR R e 2 s i F .
This specification contains the performance indexes, technical requirements and safety issue of the CAM72
rechargeable lithium iron phosphate cell manufactured by CALB.

2. P=EZEAL Product Type

2.1 FEELAARR: WERR A

Product Name: Lithium iron phosphate cell

2.2 BS5HkE: CAMT2
Specification: CAM72

3. BikE MR~ Cell Dimensions

220.6+1.0
215.6+1.0

35.0+£0.3 _ 675403 30.0+1.0

il
a3
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i H it R (mm)
Items Description Dimensions (mm)
L Ljfnﬁh 135.0£1.0
W ﬁ d&fh 30.0£1.0
H H%ei}it 220.8+1.0

4. PP EaERE Product Performance

4.1 #HARZ% Technical Parameters

F5 e ZH &
NO. Items Parameter Remarks
r‘*ﬁ:%/r—‘qa 4\‘ I
1 %-)\IEﬁE _ 220 ﬁ/ﬁ)ﬁ.{%
Nominal Capacity Standard Discharge
) . .Bfifj‘ﬁi . 228 *m/ﬁﬁ{l%
Minimal Capacity Standard Discharge
3 LAERE 2.5~3.65V
Work Voltage
(Ac. 1kHz) Bk, 30%SOC
4 AL 0.1~0.5mQ . 30%
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
bR 7E N
. 78, LI ] Standard Charge e
Charging Time PRI 75 H, -1h Reference Value
Fast Charge
HEFESOCHE H 7 1
6 Recommended SOC SOC : 10%~90%
Window
yH B
TAEEE ging Refer to section 4.2
7 Operating Temperature
T yH B
Temperature E_K%JM_E . BHE 44T
Discharging -20~55°C ]
Refer to section 4.4
Temperature
8 BILE R 1.78+0.1kg
Weight
9 TR KL 5
Shell Material Aluminium

4.2 FEHBA Charging Model
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FFs ZH FA% eV
NO. Parameter Values Remarks
N, PA2L.6ATH I #F2E 70 H 2 SR FL L J5.3.65V, AR5 7E3.65V N H 474k
PrAEFE S | 70 L B A R T PR <<3.620.5A
421 Standard At room temperature, charged to 3.65V at a constant current of 21.6A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 3.6+0.5A.
4 78 FEL R 2
wih vH BE
429 Standgrd 2519 Hth I P
Charging Cell Temperature
Temperature
- To Ve FELIH AL AE R A 70 HARE 2, — LR IO Pl i 2 o
sl 75 FhL I —— p
X 78 R EE VI R, B b e
Absolute . i .
4.2.3 Charging 0~45C 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 758 P To il AL LE (AT i 78 AR U B AR Bk b R RS, —BK
S eoiiie i S P L P A0 A L FE S, B 17
4.2.4 ' i is. i i
Charging Maximum 3.75V 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 RIFIEE N 78 H B IR R A Charging Current Limit at Different Temperature

P, Y R 5
Cell temperature range

<0C

0-5C

5-10C 10-45°C >45C

FOVFf K 78 L LA
Maximum charging
current allowed

0.1C

0.5C 1.0C 0

4.3

Forf Kkt 7e B EELAL. Maximum pulse charging current allowed

7 i AR A, AR B R bk H T R R R AR o ANTRLIRLEE SR T Y Fe VSR Bk 7S L ELA
N5 BRI AL 25 A% T R 2R BT A  iA 78 FIRAS DA S HU IR P2 S5 2% A o 1S T 91 578 L AR AR AT RE 23 A AT K A

P AR 3L T G Bk o ST R P SR DA

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

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

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

ANTF] SOC MR EARAT T, FCVFR A ki 78 v rL AT R SE (8] 4 R R s :

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

3

45 Version Number: D/2
RAT HHH 1ssue Date: 2016-8-15
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duration are shown in the following table:

FH Y I
SOC Cell Temperature
<-5C -5~0°C 0~10°C 10~23°C 23~50°C

>90% ATV ATV ATV 1C/5s 1C/10s
Not allowed Not allowed Not allowed

>80% AT g 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

FRRIZhTEHLE, A 7 2 AT BUHRIN 1, I [R) 255 - B T Bk 78 FERFERIN 1] ARHRIHYIN,  Hidtml BLAR
FROWIRES, AT PUE T RRA TARRES, EERIRI A, A vr b oo Rz s 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 JEE Discharging Model

Absolute Discharging Temperature

Fr5 ZH 77 i AR &
NO. Parameter Specifications Remarks
- W Fim N, DAT2ATHRREL R A2 Mg /h2.5V
R R T, A f }lbj:‘J‘.J:ﬁjZEE B FL I A /)
441 . ) At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 72A.
BN RS TRC HLA
4.4.2 Maximum Constant Discharging 72A
Current
PN UGN TGN D) e :
\ . . REIFA
4.4.3 | Maximum Pulse Discharging Current 144A ?ﬁk T]E—‘Ijj?mm i
Maximum duration: 3min
(Long Pulse)
= SN N \, — a3 ?ﬂ_j;?El_H_ SOOC’ HE/‘ H‘ ‘El \\
AR it k) TR SRRy
4.4.4 Maximum Pulse Discharging Current 216A . .
When battery temperature is below 50°C,
(Short Pulse) . .
the maximum discharge can last 30s
—vao =) wh v
445 ﬁ@mamﬁ 25197 FL ViR
Standard Discharging Temperature Cell Temperature
s To e FIBALE (T A AR S, — BRI
6 i L o S T B s S e W]
4.4.6 -20~55C PR v it B2 7 e 4 xR i Y R B4

BT
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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 X244 Test Conditions

B A A ESS, RIGNAEIE N: 25+5°C, MHXHEEAN: 15%~90%, K& JIA: 86KPa~106KPa [1HJ3R1E

HEAT

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.

452 A5 B4 E SR Requirements of Measuring Instruments and Facilities

BRI M PTA GR . B (RIS IR RIG SR I i s AR ) N4 [ 50 R T der E IR Bl
KL R E Bt A, FFEABOHN . FralAcR . &M EA RIS AR E R, HRE RN & T3
fabske I — N EHEORE /DN T RSB RVFIREN =02 .

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 PEfEFehx Performance Criterion

FF5 i H BORESR MR 715 Kb IR
NO. Items Technical Requirements Test Methods
FVB R G RAR . IR S
SRR, PRIRTE A N
. TJ‘EJHKED */T‘I/ 1H2E . E‘{)ﬂﬂﬂi
1 | #MYlAppearance | No damage, leakage, oil . .
Lo . Visual Inspection
contamination. Legibly
marked.
» . . i GRS
SRR e b1 7oA i i 2 28 .
: ) e =i T, PL72A BHATTR R AR &R 2.5V, TR
Discharging 75 E>T2Ah SeEL (D .
2 . . . HZAE (LA Ah ).
performance | Discharging Capacity>72 . .
under room Under room temperature, Discharging the battery to 2.5V
Ahat 72A; . o
temperature with 72A, calculate the capacity(in Ah).
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e (R R L
Discharging
characteristics
under high and
low temperatures

AR
Discharging Capacity:
a) 55°C i >98% W] 4 75 & ;

Discharged at 55°C>98%
initial capacity;

b) -20°CHf>70%H14A %% & s
Discharged at -20C >70%
initial capacity;

1. AR

High-temperature discharge capacity:

a) HbARAE A

Standard charge;

b) 7E 55+2°C 54+ T4 & 5h;

Put aside for 5h at 55+2°C;

O 55£2°C % F F LA T2A Ui B4 LR 2.5V,
THES AR (L Ah ).

Discharging the battery to 2.5V with 72A at 55£2°C,
calculate the capacity(in Ah).

2. RIS A AL A B IR AT -
Low-temperature discharge capacity test:

a) HbARME T

Standard charge;

b) #E-20+£2°C %M T & 24h;

Put aside for 24h at-20+2°C;

C) fE-20E£2°C KM T LA T2A A B LT
2.0V, HHEBHBEERE (BLAhTH),

Discharging the battery to 2.5V with 72A at -20+2°C,
calculate the capacity(in Ah).
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T LR FF R = 05% HIUH 2

B3

i LR 525 & | Charge retention=95% initial
WA g capacity;
Charge retention
and capacity | s 4 47 % > 97% Y1 KA
recoverable .
capability =
Capacity recovery = 97%

initial capacity;

1. =R SR E IR E R
Charge retention and capacity recoverable capability
under room temperature:

a) HIBARAE A

Standard charge;

b) fEE IR M #EfF 28 K

Stored for 28 days Under room temperature;

o) Fim T, DL 72A HHEL IR 25V, THE AT
HRFFA R (BL AR T1);

Under room temperature, discharge with 72A to cut-off
voltage 2.5V and calculate retention capacity (in Ah).
d) HLb R EEA T AR v R

Then standard charged again;

e) il T, Lh72A R EZ LR 25V, THEWK
A& (UL AhTH);

Under room temperature, discharge with 72A to cut-off
voltage 2.5V and calculate recovery capacity (in Ah).
2. i IR 5 A E IR R e

Charge retention and capacity recoverable capability
under high temperature:

a) HBARAEA

Standard charge;

b) 7E 55+ 2°CEM FikfE 7 K

Stored for 7 days at 55+ 2°C;

o) ZEiR FHE 5h 5, DL T2A B A LR 2.5V,
THRR L ORFFA R (BLAh i1,

Under room temperature, Put aside for 5h, discharge
with 72A to cut-off voltage 2.5V and calculate
retention capacity (in Ah);

d) HLb AT AR v 7 L

Then standard charged again;

e) Eli T, LA 72A BUEEZ IR 25V, THEK
HE (LLAhTH).

Under room temperature, discharge with 72A to cut-off
voltage 2.5V and calculate recovery capacity (in Ah).
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71t R
Storage
Performa
nce

AR 75 = 95% ] 4A 2 i
Restorable capacity =95%
initial capacity

a) bR TG

Standard charge;

b) L 72A HLJECE 30min.

Discharged 30 min at 72A current;

c) 452 CIR JEA# A7 28 K;

storage for 28 days at 45+2°C;;

d) % i~ 46 & 5h;

Under room temperature, put aside for 5h;

e) FEIb P AT AR E Fe

Standard charge again;

f=iR T, L 72A B R L& LR 2.5V,
Under room temperature, discharge it at 72A to cut-off
voltage 2.5V;

o)t AR (BLAh ).

Calculate retention capacity (in Ah).

TE=Z9T% WA,

Capacity = 97% initial

capacity;

a) i N EHRMUT2AN B EL L E2.5V, HE
1h;

Under room temperature, discharge it at 72A to cut-off
voltage 2.5V;

b) I\, HEHMLI144A, HRAHBLIEHEE
3.65V, HiE1lh;

Under room temperature, charge it at 144A, to end
voltage 3.65V, Put aside for 1h;

c) ZEim ~, & HIBT2ARRE 24 1L K2.5V;
Under room temperature, discharge it at 72A to cut-off
voltage 2.5V;

d) PHEBCE AR Ah i),

Calculate recovery capacity (in Ah).

E R fE

Hh 25 5 =>95% WIURTS & ;

Capacity = 95% initial

capacity;

a) HLFRHETE

Standard charge;

b) =i T, B LI216AH A L2 L K25V
Under room temperature, charge with 216A, to cut-off
voltage 2.5V;

¢) IS R (BLANTE).

Calculate recovery capacity (in Ah).

3 75 i
Cycle Life

>2000 X
>2000 cycles

a) HIBARAE T L

Standard charge;

b) ZiEF, P 72A fERCE EL L 2.5V,
Discharged at 72A to the cut-off voltage 2.5V at room
temperature;

o) HF a) ~b) , EEEFAHERER 80%1L,
JIT 576 B A A0 P4 O B0 SO i R L B A0 A K
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.
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4.6 ‘Z4=VERE Safety Characteristics

FF5 T H BORER WRRTT % ST IR
NO. Items Technical Requirements Test Methods & Steps
a) Hh (4D trifEr
Standard charge;
. TR TR . Ak b) DL 72A M7 A 5.5, SLFEH 90min JE{E 1k 7e
Overcharge Test | No explosion. No fire. B, W% 1h,
Charged to 5.5V with 72A current, or charged for
90min, observing for 1h.
Q) Hh (4D brdEFRH
i AR, REEK, A | Standard charge:
2 Over-discharge | No explosion. No fire. | b) DL 72A H#EH 90min, ML 1h,
Test No leakage. Discharged with 72A current for 90min, observing for
1h.
a) Hijth (4 prifEre
Standard charge;
B b) KHh () IE. FAAREINTRE 10min, ST
N FEME. Fofk | BABSAT 5ma, M% 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 5mQ, observing for
1h.

Q) it (4D brdETE

Standard charge;

b) H e6mm~e8mm i =il A9 4+ LA (2545) mm/s

R 38 B T LT RV AROAR ) T ) BT 5 RN B
o | Nt poetition | ¢ IR s,

Test No explosion. No fire. - _
Penetrate the cell(battery module) from the vertical
direction throughout the inside plates with the g6mm ~
e8mm needle at (25 £ 5) mm/s speed (needle stays in
the battery) , observing for 1h.

) Hh (4D prdETR

Standard charge;

b) % N AREAT I

¥ TRYE. Ak According to the following test conditions:
> Crushing Test No explosion. No fire. —— R JT IR T RIS T 1R

Squeezing direction: Pressure perpendicular to the

battery plates;
——HEBOEA: FAE 75mm L EFAE, KRR
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TR B RS, EASE 1m;

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

——FFIEHE: (511D mm/s;

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

—— B RIA ) OV BT B F] 30%
B IR B R 1 A BUE R AR LB R, DR
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;

c)W%E 1h.,
observing for 1h.

ARBEIE K AR

a) Mt () prdEFE
Standard charge;
b) Hijth () Efum 3T, H 15 KmEEAHH

6 Drigéyﬁest No explosion. No fire. | PixZE/KeHuf F, ME 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.

) H (2D brdETR,
Standard charge;
b) Hh (A AT, LA 5C/min #Z i =ik
; e TIRME . ARk £ 13042°C, FF{RFF 30min J5E LN, M 1h,
Heating test 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.
) HIh (4D brfEFHL;
Standard charge;
g f\ﬁf Nxﬁlfpliffl\l j}jﬁ? by Hiilh (41) 524V A 3.5% NaCl Vi O 440
immersing test No Ieakége. . i 2h JRIRNLE A RIS A L
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
) Hh (4D prdETR
I R REE. FRK | oty v
9 Temperature No explosion. No fire. b)# LI (AL ONIR AR, il B AR IR 4 R 2
cycling test BEATIAT, JEIRUCH S K, MEE Lh.

Put the cell(battery module) into the incubator, the

10
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temperature adjust according to table 2, repeating 5
times, and observing for 1h.

RAE
Low air
pressure test

10

AIE. Ak

No explosion. No fire.

Standard charge;

a) M (4D PRt

b) Hh () WANRAUEAEA, A Uk
9 11.6 kPa, RN, FFE 6hMWE 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.

e 1. AR ZH DA TS B UL L A i A K

2\

2. M2 4RI 5% GBIT 31485-2015 ( H3NIA 4 HI5h /) & Mt 22 4 Bk Sk Ie 771 ) .
Notes:1. The battery module contains five or more cells in series.
Refer to GB/T 31485-2015 power battery safety require and test methods for electric vehicles .

K1 B S Bbn e

Table 1 Squeezing force selecting standard

FAAEL /n FrE 711 KN
Cell number /n Squeezing force/ KN
1 200
2~5 100xn
>5 500

R2 R FEARIRS — PR IR AN []

Table 2 temperature and time of one temperature cycle test

I FE B 4K 2 CImin
T REIC 18] /min Rt E]/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. BHIERZFM Precautions for Transportation

Lt B AE =309 7 HUIRZS T RS B BT 8 5, A2 S A2 b BBy LR RIZAR S | i Bt s B ik F IR it
AFEE . EHTRE KE RSOl T RS . M EHiESE MH/T 1020-2013 (B H T = 185 maE) .
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-FEHE R Precautions for Storage

RIS GBI 1A HD FEIREEIRIE N-20°C~25°CHIEE « T 8@ R N, 85 5 R ik e o e, Gt B
KIE IR AEAFOERET, ZRR Bib BI I3 S U o A

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 R, 78 A H XS AT — UObR e FE R 4E G, HTAE 10%-~30% i HECIR A CHL T Y [ -
3.215V~3.305V) A%,

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).

i 7 D 2 S LA SR AR
The requirements of storage temperature and humidity are as follows:
PR fifs A7 Ui
Standard Storage -20°C ~ 25°C
WA Temperature
Storage Temperature A il A7 IR B AMNHWD
Absolute Storage -20°C ~ 45°C Short term (within 1
Temperature month)
i AR

2 o <70%RH
Storage Humidity

7. REVERZI Precautions for Charging
7.1 7 HL YA Charging Current

78 L R RN T A RS 5 R A2 R eV d K e L R o 1 P e T HEREAE R 78 RS T RS SRS R AR FE TR
PERE HULBMEREA 2 A PERERI ML, I AT RE 2 3 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 7t HLJE Charging Voltage

78 HL HL S AN R T AR R A5 PR 400 70 R L R o FL Tt S v T 20 T R R AL, R R RE SR T A 7S
AR RE S HLBRIE REAN 2 A PERE I I R, IR AT BE & S BUR BRI

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

L AR 26 06 78 FRIELFE . 0°C~45°CIE FEl kAT 78 L (VE WL E R S 503R)
The battery should be charged under the absolute charging temperature of 0°C~45°C (As shown in the technical
parameters table).

7.4 %5 1bJ A 78 HE Reversal charging

IERfER M A IE b, PPAE R A . A IBIE AR IR, # S BRI I A 2 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. BHERZI Precautions for Discharging
8.1 JiHLHLYi Discharging Current

JECHEL IR ANSER I AR T R E B B R TBCE RV, K AU & S B R i A B PR S e T e R B #y, B
2 B L B8 PR ) 5T SR S 1
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 JHUHLiR FZ Discharging Temperature

HL I A2 AE A 06T T8 HLIRL R -20°C~55°C T BBl P JEAT L (P WA AR S 2K
The battery should be discharged under the absolute discharging temperature of -20°C~55°C (As shown in the

Technical Parameters table).

8.3 ZE L3tk H Over discharging

FEFRIIEF A I R e, 8022 e FL A B R e b R TS R R R A, A R R, K S BRI AR R R

13
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a SR Y
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.

s EER R, AR R AHIRAE IR, ERT Ae o T BTSRRI A TR TBCRIRZS . DBl 1RO
A, HIBRE BE L, 1k H AL T 10%~30%¢af RS -
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. HVPRIEIERZEIN Cautions of Battery Operation

9.1 fEFI LAY, 5 2RI AR AN R T R T FR ik

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

9.2 I RET, MR, KR, UIZ0EIT R, ZRIEEA . phadi

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

9.3 ARk E R R i AN AT B e R e o i

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

9.4 ZEiAp (R E, il Sehii . PPN, EREEATES P el sE

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

9.5 Fribrai i, DAG b EHUR, KB

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

9.6 JRF HIMTE L A% AL, AEHN K EIKH.

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

9.7 A< Hfith A REfd A & 1 A L Tl st & 78 L

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

9.8 HhAE B iy E = I

Precautions for the Design of Battery Box

14
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FEL I R A A 0 AT P2 DA DRATE JFL P 8 Fi il e S A Lt i+
Battery box should have enough mechanical strength to make sure that the battery inside would avoid
mechanical shock;

PR PAY 2 FRL R PR IS AN A R R T

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

P AR PRI BETE L 78 7025 F8 K Rt R RS TR A, e T PR R RS i i - B P o B R Yt e A
HHTU R FLAS R B ORI B AT 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 AR BT TP S A8 7025 RE I A BT K s 15 2 Il R, R A A0 2B A2 1 AT AR RN E BT /K B 2R 55
BT Bk B 2 o) A 5 25 ) A S B R R IR CAn gk, AR5 AR, TR FEAS AR B ARIE ST 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.

9.9 Hh[¥Ii%EHE Connection of the Cells

A F B FHABRDARAT BEARAE AR Jv, B iR SR RIIMA EME, B R SEUERAA R, DRk
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.

VU A E IR A RE R . AR 1C TR IR, AR SRR A R ORIE I FE<3my, TR
B AN R R FEBES K B3 1 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 VAR P 5 T PR I SR HL

Suitable material is suggested to connect the terminals.

R IR T 45 TR T E AT

Specified spanner is used to connect terminals.

HEFA PR BT AR . 8Nm; BREERI RS iR RT3 10Nm.

15
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The recommended tightening torque on the battery nuts is 8 Nm; The maximum allowable tightening torque on

the battery nuts is 10 Nm.

9.10 HVhEFE RSN Applications of Battery Management System (BMS)

FPOMEERME ARG, R BES R R,

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

N A I E B REVEA BT S, I RS AL B, RGEEE. #NEAHONE BT,
AT E R 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.

N HE B B s O I B R G BT AR SR, DL R H vt R A RE
The design or framework of BMS must not be changed without permission, so as not to affect the performance

of battery.

7 NLARAT e RE B r I A K U, AR SR SRR B . AN H A e R Y i R G A A
BELPAY ) M R 1, B P AN R o B ORUE BT AT

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.

A PRI B TECIRES . IR RIS T 2.0V I, FRIB P B AT AE o T8 B K AR ORBR I o S E g
i B RIE DU R R AR AL AR T 2.5V I, 27 75 7 B R A IR 18] A BB 7E A, ok m ek At
RS o

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.

R S E A NS P AE L AT R A T 78 i (CBLIEARME TS, RS, BRSO A S L), R Iw]
RELE LR AN A B IR . S B AR 0 AR R i/ ) 78 R PR 7 R TR BE AT 428 . 2B IEAEIR T
PR A5 E RO E S AF R e L, 75 I i R AN AR HE 5T B fRAIE 9T A E

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 P RIFIE S M (T TE BB 2 3l ) At 2 R AR AN ORFR D

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

10. BB MALEE Emergency Treatment

Wb R AR, AR NIRES , AR, NAE KM RIRES, JLRLRERIRTT, SahH
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;

WA RIS R DL R I AR AR R R R kA AR ARTRAERE, ROZRITIT R, A FIh R R A
B, FrEMA IS, R b R B B A T S

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;

R AE AR I S5 A N AN R A RIE, ERTRe T BRI R R A, 1B B A L AR IBCRE FL it B8 4 2 UK it
i d Vb L, B AR K AR TRk, VIS KRR S R AT AL .

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. HEEI Others

FEATAHURE P AR B F I, W ERART . A BRI, AR AT @R

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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L. PR HL s T T i TRy 2

A typical curve of single cell discharged at room temperature.

Discharge at different rate
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K 1. CAM72 &5 s Ha, i 2%

Graphl. Discharge curves of CAM72 at room temperature

2. PRI AN L 72A JECH SR 2 ]

Atypical curve of single cell discharged with 72A at different temperature.

Discharge with 72A at different temperature
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Kl 2. CAM72 AN[RIiR B2 T8 F il 2
Graph2. Discharge curves of CAM72 at different temperatures

3. BAfRHEIH 2000 {RIEH K

2000 times cycling curve of single cell
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Cycle curve at room temperature

Capacity retention (%)
8

0 500 1000 1500
Cycle Number

2000

Kl 3. CAM72 B AEIA A3 i i 25
Graph3. Cycle life curve of CAM72 at room temperature
4. BARHIB AR
3D effect picture of the cell

19




