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China Aviation Lithium Battery (Luoyang) Co., Ltd.
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RiEE X Terms & Definition

PN 7E X

Terms Definition

SRR IR feh it e Q&R ARAA .

CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.

PO ARFAG A T ) il R AR U A P ) CAMT2 (3.2V) A 78 HU R P A i

"Product” in this specification refers to CAM72 (3.2V) rechargeable lithium iron phosphate

Product battery produced by CALB.
s BRI SEA RS TR P R ) A Ak e A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer S e
described in this specification.
E

258°C.,
Room Temperature

CERIIN LS H 7 TE BRI A iR
Cell Temperature | The temperature of the positive terminal of the battery.
PV E R0 AR ISS TR P LD L 7 I T 7 S K R, EAE B B B 55 T R A E
FEHEER B EL LR C RO,

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” .

TGRS S SRR TN, AR BB N I, 8 DUZ B AU B E A
Db, LI R B 80%I1 7 L IREL, FROAIEIS A
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 T % L H A2 48 71 HL R VA FRLAIAL I IS LV T AR RO TR ) FLAL 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 HE s SORRCHE i P B s FELS R PR AU A LR IS, F T AR ) ) R 22
TAEH R SRS T IR RS R, ROy FRR iRt ok Fi s A T, 0 200 ot AN A, FEL SELARN D 28 Ay BEL
Ty | PREREEL. | o
Operating voltage, also known as the discharge voltage or load voltage, is defined as 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.
HIAETE R, IRIEAIAREE 4.2, 1 A1 4. 4. 1 2550 IIFR v 76 50 2% 1 Bl 75 1) 2
BB 7> AL IR AR 558 4. 2. 1 F1 4. 4. 1 S5 A 78 AR v, 23 IR BN 3 il & 1Y) f

ARE A E KA.
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.
FRORFFRES) | RIBE —=IRE T, SN, BB EE SRR A28,
Charge retention | In a certain temperature, charge retention is the percentage of the discharge capacity and initial

capability capacity after the cell stored a certain time.

T 75 i
Cycle life

Operating Voltage
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Standard Discharging

HEWERE | RIMEEIRE T, SN ERTRE, HEBHRAESYIREREZ W E T H.
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.
PERRORBEE e g P R B A TP R 5 S
Product supply v i PR RS R e
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S AHHETE 4.2.1 KBBR8 AR
Standard Charging | Charge mode described in section 4.2.1.
PRAECE KRG 4.4.1 FKFTR R AR

Discharge mode described in section 4.4.1.

R AR AR T, RN EENSE, NGRS R SOC 4 f8H REk R

o AR UV P20« R Lt 4 P 75 24
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 PR R B A R P b s ) BR T2 R R . R R T B A SR AR LT B (B )
g AR (B0 195 R AR SR B, R S 4R i 4 Ht 3 ) SR T A0 P 12
MBS Ry | Be ISR RO R O VL AR S B R, R AT LS AL R AR R ) T
Battery HEAT 3 50 LI L T4 3
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, HIEEAL
“V” (Volt) , Unit of voltage
“A” (Ampere) %55, HLHAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “Z15-/NiF,  HLfuf FRLAT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) FLAF-/INEF, BEE AL
v A “Wh” (Watt-Hour) , Unit of energy
LA “mQ” (Milliohm) ZERKH, HiBH AL
i, “mQ” (Milliohm) , Unit of resistance
measurement

“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%%, $iFHAL
“Hz” (Hertz) , Unit of frequency
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. EHYERE Scope

A AR S AIA T T AR P ) CAMT2 R 7S B IR BR B P b A 7 el MR RE AR AR PR ZER e 22 T Il
This specification contains the performance indexes, technical requirements and safety issue of the CAMT72
rechargeable lithium iron phosphate cell manufactured by CALB.

2. =&AL Product Type

2.1 FENLAARR: TSI it

Product Name: Lithium iron phosphate cell

2.2 BSH%: CAMT2
Specification: CAM72

3. BikE )R~ Cell Dimensions

} 3 a=—x g =
ol o
Tl
| o
[ L
(] —
[N ] [N |
' '
35.0+0.3 . 67.5+0.3 . 30.0+1.0 L
] . |25
=N %] (ST
B 135.0+£1.0 -
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IiH iR R~ (mm)
Items Description Dimensions (mm)
L K 135.0+.0
Length
T
W Width 30.0+.0
5124
H Height 220.8+1.0

4. F=R R Product Performance

4.1 $iRZ%¥ Technical Parameters

F5 e ZHuL i
NO. Items Parameter Remarks
r‘vﬁ:%/r—‘qa 4\‘ I
1 %.)\IEﬁE . ZoAh 7@7/&)55.(%
Nominal Capacity Standard Discharge
) _ _ﬂid\%‘ri _ 22Ah *m/ﬁ)ﬁ.l%
Minimal Capacity Standard Discharge
3 LAFE 2.5~3.65V
Work Voltage
5 v ~ 0
4 N IKH. (Ac. 1kHz) oS et 30%S0C
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
brE7E I
5 78 Ha I (1] Standard Charge ZIHAY
Charging Time R 78 H 1h Reference Value
Fast Charge
HEFESOCHE H 7 1
6 Recommended SOC SOC : 10%~90%
Window
V=NEES
vH R 1
, i;;ﬁr:;i Temperature Refer to section 4.2
T v
Temperature E X EE/M_E S A4
Discharging -20~55<C ]
Refer to section 4.4
Temperature
8 BILE R 1.7840.1kg
Weight
9 TR KL 5
Shell Material Aluminium

4.2 e Charging Model
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5 24 Bk PR
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 LR PR <<3.640.5A
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 3.620.5A.
e 78 FL il 2
429 Standard 25.49°C FL YL P
Charging Cell Temperature
Temperature
’ . To Ve FELI AL AE R b 7 AR, — LR I B i 2 o 4
4 %4 75 P I3 s iy
Absolute o Xf 78 Bl VO, RS LA
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 %i’ﬁ%?ﬂﬂi‘ﬁﬁﬁ%Eﬁi‘ﬁﬁ@?ﬁ%ﬁl?ﬁ%ﬂﬁ%}n —HR
Absolute k3,75 fﬂ%?@%)ﬁﬁﬂﬁ?@ﬁ?ﬁ@%)ﬁ?ﬁ, EW_%LHE_EE
4.2.4 Charging Maximum 375V No matter what the charging model_ is, including pulse
Voltage charg!ng, once the voltgge of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 AS[E)ELEE N 76 B HE B ) Charging Current Limit at Different Temperature

current allowed

NITNI=| i
"Rl B <0¢C 0-5C 5-101C 10-45C >45C
Cell temperature range
FOVFERCK 78 L LI
Maximum charging 0 0.1C 0.5C 1.0C 0

4.3 RV K7 B HLR . Maximum pulse charging current allowed

7 A AR, P B R A bk e TR R T R AR o ANTRIIRLEE 25 TR Y Fe VB R Bk 7S L HLA
A5 SEIS R 20 AR TR ST N 2R P A I A 78 HRAS DA S H b IR P2 S5 2% A o 15 T 91 578 L AR AR T RE 23 A T K A
P AR FEE T G Bk ST R A SR DA

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

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

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

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

ANTF) SOC MR LA T, FCVFR A ki 78 v FL R AT RS2 (8] 4 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 Y I
SOC Cell Temperature
<-5C -5~0C 0~10°C 10~23C 23~50°C

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

>80% AT AT 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed

>70% g 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed

<70% g 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

BRREIZhTE RGBT BORHRIN 0, I [R) 245 T B Tk 78 FE PRI (8] o ARHRISHYIN,  HLitmT BLAL
TR, AP T RA TARIRES, (EAERIRFHEA, AR E o Efsh e IR

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 it R &
NO. Parameter Specifications Remarks
e . FEin F, PAT2AMEFFE 2 Y i /N2.5V
FEAE A T, B 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.
RN R 2T LA
4472 Maximum Constant Discharging T2A
Current
=N L CENE NG N D) b S
443 Maximum Pulse Discharging Current 144A ?ﬁﬁﬁﬁﬁ‘]jﬁmm )
Maximum duration: 3min
(Long Pulse)
TN . o IR 50°C, H AT [A] A
AR . Rk STRREET RASTU A Ly
4.4.4 | Maximum Pulse Discharging Current 216A i i
When battery temperature is below 50°C,
(Short Pulse) ) .
the maximum discharge can last 30s
—vao =) wh v
445 Wﬁﬁﬁl%/miﬁ 2549 FL ViR
Standard Discharging Temperature Cell Temperature
. To i FIBALTE (T A AR S, — BRI
Y o TP o A
4.4.6 -20~55°C PR e i 2 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 Hi1ERE Electrical Properties

4.5.1 X244 Test Conditions

BB A N ES, RGN AEMREN: 25+5T, MHHEEAN: 15%~90%, KSJE/HN: 86KPa~106KPa (3R

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 MEANFE S E % ER Requirements of Measuring Instruments and Facilities

RIS M GRS (RIS RIG 2 A a6 e GRS ) N2 50 T Eder @ AR Bl
KL E B A, FFEABUHN . FralACR . e M EA RS RN E R, HRE N T3
fabske I — N EHEORE N THMNSHRVFIREN =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 P fEFehx Performance Criterion

g miH BORER MR 715 Kb IR
NO. Items Technical Requirements Test Methods
2L VA8 1 7 SN~ N 11 P
faray /7 7\ ‘/l:{\‘iivk R -
. ﬂ‘ﬂlza’ *Tl/ 1H2E - EY)HUY%?
1 | 4¥lAppearance | No damage, leakage, oil : -
Lo . Visual Inspection
contamination. Legibly
marked.
o . i GRS
SR A e 1] A A 2 s
: . X FIT, DL 72A AT B L B E 2.5V, THEK
Discharging S E>T2A0 S EL [ -
2 . . . HAE (BLAh ).
performance Discharging Capacity>72 . .
under room Ah at T2A. Under room temperature, Discharging the battery to 2.5V
temperature ’ with 72A, calculate the capacity(in Ah).
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TR F PR RE
Discharging
characteristics
under high and
low temperatures

1. el A
High-temperature discharge capacity:
a) HLARHE A

Standard charge;

b) fE 5542°C 5 {1 4 & 5h;

Put aside for 5h at 55+2°C;
AR C)FE 5532°C 26 F R LA 72A J L B & I EHUE 2.5V,
Discharging Capacity: THEI A E (BLAh T,
s Discharging the battery to 2.5V with 72A at 55+2°C,
a) 55°CH>98% 41 4H 7 5 calculate the capacity(in Ah).
Discharged at 55C>98% o : y
initial capacity; 2. R A BRI 4% a2 BT

Low-temperature discharge capacity test:

b) -20°CHI=TO%HIIEA T | o) wayibbyorke 76 H

Discharged at -20°C >=70% | gtandard charge;

initial capacity b) #£-20+2°C 41 FHidE 24h;

Put aside for 24h at-20+2°C;

C) fE-20£2°C M FLL 72A i =20 %
2.0V, WHEBHBEERE (LLAhTH),

Discharging the battery to 2.5V with 72A at -20+2°C,
calculate the capacity(in Ah).
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1o LR 5
B e
Charge retention
and capacity
recoverable
capability

T LR FF R = 05% HIUH 2

B3

Charge retention=95% initial
capacity;

HREWMEE=9T% VIHERE

=

B3

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) fE= &M T AE 28 K

Stored for 28 days Under room temperature;

o) Fim T, DL 72A HHEL IR 25V, THE AT
HRFFA = (BLAhI);

Under room temperature, discharge with 72A to cut-off
voltage 2.5V and calculate retention capacity (in Ah).
d> I R HEAT AR A

Then standard charged again;

e) iR T, DL 72A JHHEL IEHE 25V, THEWK
S8 (BLAhTH);

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

Charge retention and capacity recoverable capability
under high temperature:

a) HLbRHE A

Standard charge;

b) #E 55+ 2°C %A Fitife 7 K

Stored for 7 days at 554-2°C;

©) i THE 5h 5, DL 72A B & LR 2.5V,
T R AR (BL AR IH);

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

d> I AT AR E R

Then standard charged again;

e) FiRF, DL 72A B EZ LK 25V, THEK
HAE (BLAh ).

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

RIS 75 B = 95% M U 75
Restorable capacity =95%
initial capacity

a) HbARAE A

Standard charge;

b) DL 72A HEJLEH 30min.

Discharged 30 min at 72A current;

c) 4522°C i it f1 28 K;

storage for 28 days at 452C;

d) =il T~ #4 & 5h;

Under room temperature, put aside for 5h;

e) FRI I HEAT bR S

Standard charge again;

f=iR T, DL 72A B R 24 R 2.5V,
Under room temperature, discharge it at 72A to cut-off
voltage 2.5V;

o)t AR (BLAhTH).

Calculate retention capacity (in Ah).

BTE=Z9T% WA E;

Capacity = 97% initial

capacity;

a) Fii FEHRMBUT2AT B ELIERIE25V, #HE
1h;

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

b) =E T, HHMLI144A, HRAHELIEHEE
3.65V, HiE 1h;

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

c) Zim N, & I T2AR R 24 1L K2.5V;
Under room temperature, discharge it at 72A to cut-off
voltage 2.5V;

d) THHEBUEAEEL Ahit).

Calculate recovery capacity (in Ah).

B E

AR =95% WG,

Capacity = 95% initial

capacity;

a) HbARAE T

Standard charge;

b) iR T, HLI216AH R R4 1L K2.5V;
Under room temperature, charge with 216A, to cut-off
voltage 2.5V;

) itHEBUEAE(LLARIT).

Calculate recovery capacity (in Ah).

3 75 i
Cycle Life

>2000 X
>2000 cycles

a) HIBARAE T L

Standard charge;

b) Fif T, A 72A fERHE E L L HE 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 ‘%41 fE Safety Characteristics

FF5 T H BORER WRRTT % ST IR
NO. Items Technical Requirements Test Methods & Steps
) Hh () brAERE
Standard charge;
. e S N b) DL 72A M 7S A 5.5, SIS HL 90min JE{E 1L 7e
Overcharge Test | No explosion. No fire. | g, %% 1h,
Charged to 5.5V with 72A current, or charged for
90min, observing for 1h.
a) Hth (4 prifEFRH;
MR | R, Rk, Ay | Standard charge:
2 Over-discharge | No explosion. No fire. | b) LA 72A HJHH 90min, M%E 1h,
Test No leakage. Discharged with 72A current for 90min, observing for
1h.
Q) Hth (D brdEs
Standard charge;
- b) K (4)IE. FRLAN R 10min, ALk
3 | g REE, Ffk | BAOBLSNT 5mQ, W% I,

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.

a) Hijth (4 b

Standard charge;

b) F e6mm~e8mm [ Eri #H T L (25+£5) mm/s

(003 2 A BT 85 L TR AR 1) 7 1) B 257 AW B
4 Nail pﬁigration K%%_‘ K‘i@j{. ;Ji}iyéup) ;D;z 1h PRI CHEE

Test No explosion. No fire. = s e _
Penetrate the cell(battery module) from the vertical
direction throughout the inside plates with the p6mm ~
e8mm needle at (25 +5) mm/s speed (needle stays in
the battery) , observing for 1h.

a) Hih () bl

Standard charge;

b) N AHEAT IR

. K% FIRIE. Atk According to the following test conditions:
Crushing Test No explosion. No fire. ——HEJTIA . B E T E AR T A e

Squeezing direction: Pressure perpendicular to the

battery plates;
——HEMOER: A% 75mm R, KK
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T A RS, EAE Im;

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

—FEEE: (5E£1) mmis;

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

— R BEEE OV SRR EIAF] 30%
B IR R 1 A BUE R AR R BRI, REF
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)M % 1h,
observing for 1h.

AREIE K AT

) M () bR
Standard charge;
b) it (4D IEfumT#I T, H 15 KmEAE

6 Drigéyﬁest No explosion. No fire. PRy K e E, WHEE 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) Hith (4 prifErs e
Standard charge;
b) Hh (4D BAMEF T, LA 5°Clmin @ ==
. e IR . Ak £ 130+£2°C, FFMREF 30min JE LN, Mg 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.
) H (D) brdETRE
Standard charge;
. ﬁi’% zﬁ*fplifﬁ\l j}jﬁgﬂ? b) HLith (1) 524N 3.5% NaCl ¥ (4340
immersing test No leakage. Hr 2 hy ZRKIR N 56 4 BRI
The cell(battery module) is submerged into 3.5(wt)%
NaCl solution for 2h entirely.
a) Hh () prifErs e
i) FAE. TR | oot
9 Temperature No explosion. No fire. b) 4 FE (QH)A NI SERE, IR FEIR R 2
cycling test HEATRAS, ARFRCBS K, WEE 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.

Standard charge;

No explosion. No fire.
pressure test

a) Ml (D) pruER

CAUT e b) Mty (1) ORAUEATI, HA R AUE
10 Low air R R 9116 kPa, JELFEAEIE, 8 6h M5 1 h.

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.

VE: 1o HZH DA S e DA B R A L R B

Notes:1. The battery module contains five or more cells in series.

2. HHb 4R 56 5% GBIT 31485-2015 (H.a307K 43l 11 Mth 2 48R M50 71

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

R1 B S Bobn it

Table 1 Squeezing force selecting standard

FAREL In FeE A KN
Cell number /n Squeezing force/ KN
1 200
2~5 100xn
>5 500

K2 FERIRIS — PR IR AN []

Table 2 temperature and time of one temperature cycle test

T FEAZAX 2 °C Imin
I EEIC 5[] /min RATIE]/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 2/3

85 110 410 0

25 70 480 6/7

11
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5. BHIERZFM Precautions for Transportation

R SAE =309% 47 FEUIRZS T R s AT 8 %, 7Eis i A b BBy LR JRIZAR S | by elde s o 9 1k H W R b
AFEE . EHTRE KE RSOl T RS . M EHiEZSR MH/T 1020-2013 (HH T = 185 aiE) .
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-FEH R I Precautions for Storage

RIBIEAE GBI 1N H) ERETRE A-20°C~25 CHTEE . TIRIERAE N, &% 5 R IEy i, e
KIE AR RO, R BB B, I3 G 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.

KIAA RIS A&7 A F XS AT — bR e FE AR 4R S, HLTIAE 10%-~30% i FECIR 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).

L, i 7 D 2 P AR R AR
The requirements of storage temperature and humidity are as follows:
B fifi A Ui 5
Standard Storage -20C~ 25T
A7 5 Temperature
Storage Temperature YA AT IS B QAANAD
Absolute Storage -20T ~45<C Short term (within 1
Temperature month)
i AR

2 . <70%RH
Storage Humidity

7. FREVFERZI Precautions for Charging
7.1 7 HLHY Charging Current

78 L R IAL AN T AS RS 5 o B R R eV B K e L R o 1 P e T HEREAE R T8 RS T RS S L b ) FE TR
PERE HUBRIEREAN 22 2 VERERT e, JF AT B & 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 7t HLJE Charging Voltage

78 H HL L AN T AR IR A5 PR S 400 7o R L R o FL Tt S v T 20 A R R AL, R RT 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

HL T A AR 2 0] 78 FRLR B . 0°C~45°C IR Bl A IEAT R L (PE LB SR
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 A1 78 FE Reversal charging

IEF R IR, AR . A R IE AR, S BORIBAR R I A 2 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. BHMERZI  Precautions for Discharging
8.1 JitHL Hiyi Discharging Current

U E LR AN I A RIS 0 5 1) B R TR R IR, K LI R 2 S BT A B PR IO AT e S Bud A, B
o MBI B T H R ) 5T S .
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 JHUHLiF Z Discharging Temperature

P A0 0 E 46060 TS R B = -20°C ~B5°C FAIVE Bl P BEAT 8 L (VL R S 43R
The battery should be discharged under the absolute discharging temperature of -20°C~55"C (As shown in the

Technical Parameters table).

8.3 ZE1Lid i Over discharging

FE FEML IE A P I R v, 7 22 2 rpL v A P AR e b e I R ) R A, A R TR, o S BUR I R R T

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.

R, LR R CHIRAE A, B AT RS i T A TBCR R T AL T A i IR AS o B e O
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. HVhPRIEIERZEI Cautions of Battery Operation

9.1 fHTFH HIB AT, V2 B AR A5 AR B AL R T AR IR

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

9.2 RS, MEAIR. K, UIZ0ET i, ZRIEEAR . bl .

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

9.3 At H R E i AN AT B e R R o i

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

9.4 ZEiAp (R E, ISR JOIR. EREEAIES I AL ihsE

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

9.5 ZE bRk, DL RIRmERUR, RAGR.

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

9.6 JRFFHLIMTE 2 &% AL B, AEHRA K EIKT,

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

9.7 A< e ith A REfd A & 1 A L T st & 78 L

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

9.8 HahAE 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;

FEL AR PRI AL T 78 5328 B S A4 FVB R SR IR R, p T P T AR RO A o i) R0 5 ) L AR i Pt I AR
oh TR AN AR 5 B R AIE DA s
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 SN 78 7025 R IR I BT K s B 2 Il L, R S AR A 20 A 1 XA AR RN E BT K B 2R 55
H TR 7K B 2 i) s - ) FRS B R (i ks AEABAE), B AN AR 5T B ORAIE DT 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 RS T4 RO ARAT BEARAEANE S Fr, TR B IR R A EAZ, BN SBEEMAR, IRERI.
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.

EEVUE A I A RE R . FIAE 1C TR IR, AR SRR A R ORIE I FE<3my, TR
IR A ] 4 P B o K-S B S R 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.

SR VAR P T ) A Iy 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.

HEREAE PR BT R 8Nm; BREF AR A R K41 : 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 HVhE L RGN 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.

%P B ML B R SRR BT, RS A HESE, RSB, MRS BT A
ERVALR RS S
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

2% PVANTTE E B D SO R P R G VOSSR G R TR ) A PR RE
The design or framework of BMS must not be changed without permission, so as not to affect the performance
of battery.

7 NLARAT S B r IS A I G, AR S STE ST IS . AN E A SR R i R G A A
BELPA ) M SR 1, A B P AR 5 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.

A RIS B TECIRAS . AR AL EACT 2.0V I, FRIB P B AT AE B8 B K AR RN, I o A E g
i B IRIE DU R R AR kuk fUR AR T 2.5V Iy, 50 7 75 7 B R ) IR 1) A B8 7E /i, Lk m ek At
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.

RV S AE A RS P AR IE AT AR A T 78 i (CBLIEARMET i, RS, BRSO A S L), I w]
RELE LR AN A BRI R . RS B AR G0 AR R i/ ) 78 R PR 7 R TR BE AT 428 . B IEAEAIR T A
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 MAFE Emergency Treatment

R H R AR MR, RO NIRES , TE AR, NHIE KM IR, L RIEERRYT, SNnE
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;

WS RIS R DL R AR AR R R R R AR AR SRR, MOZRIDIET R, A FI R TR A
B, FrrA IS, R b R B B A T RS

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 A BRI R KA, 1B B A B0 TR IBCRE F it B8 25 2 UK it
i E b L, B TR K AR TR Kk, 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. H'BZEI Others

AEATATURS P RGE S IF I, EERART . AU PRCATERIN, AT AT ER.

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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1. B e b T PR TRy 2

A typical curve of single cell discharged at room temperature.

Discharge at different rate
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K 1. CAM72 & iR i e il 28

Graphl. Discharge curves of CAM72 at room temperature

2. AR ISR E T2A TR SR 2 1

A typical 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. ket 2000 (RAEFRE

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. AR AR K
3D effect picture of the cell
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