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RiEE X Terms & Definition

KRB 7E X
Terms Definition
SRR IR farhi i Q& ARAF .
CALB China Aviation Lithium Cell (Luoyang) Co., Ltd.
PO ARFAE T = i A2 48 HP AR FE AR P 1Y) L148F20E (3.2V) AT 7 HL A iR 8 Pl il
Product "Product” in this specification refers to L148F20E (3.2V) rechargeable lithium iron
phosphate Cell produced by CALB.
) R VRARI KA R F TR S A ] A A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . s e
described in this specification.
= 252°C,
Room Temperature
LI Y P TE AR AR AT i

Cell Temperature

The temperature of the positive terminal of the cell.

P ZE R 2 PO IS TR P T8 LA 7 I P 5 A FR L, BB 55 T I AUE &

FEHME R BRI, @ LTRE C RN,

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

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

TR S R R AT R, FR B A S IR T R, G DO I A e A AR

A AR, IS BB B 80% AR A IR AL, MM .

Cycle life With the repeated charging and discharging, the capacity of cell will gradually decline.
Usually the rated capacity of the cell is 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 TT 8 FEL S 2 18 A1 LR VAT PRI IS b b 1 A7 B A 2 T ) R 22

Open circuit voltage | Open-circuit voltage is the difference between positive and negative terminals of a cell
(0oCcV) without any circuit through the external circuit.
AR e SORRTACHE F R B er FEL S, A FR A PR AT A/ LR IS, P Y P A ) ) LT 22
TAEHE SR T IR i, PRy it a it P I, D6 200 o AT A, P ELAT R A8 A L
it BB 7D o
TAERE 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 cell, the polarization resistance and ohmic resistance must be
overcome.
B GE TG, RIBAME S 4. 2. 1 F1 4. 4. 1 2B 50 ARAE 78 T80 26 A BT A3 725 i,
BUE AR AR F5E 4. 2. 1R 4. 4. 1 245 1RO FETBCRARHE, 70 7008 B 3 & ) o
AR E AR KAl .

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.

i FLORFF
Charge retention

RAE— BN, A EWNEJG, BRI R A B S A B2 LR E 2 E.
In a certain temperature, charge retention is the percentage of the discharge capacity and
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capability initial capacity after the cell stored a certain time.
wEWEREN ML AE — € MR BN, A AF — € I[85 BT AR L, R A & 5P A 2 Lt a0 4.
Capacity recovery | At a certain temperature, capacity recovery capability is the percentage of the discharge
capability capacity and initial capacity after recharging after the cell was stored for certain time.
PRI g P R T AR T A S A
Product supply ‘ I RITRIEESC A
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PrEFE ARG TEE 4.2.1 TR M 78 BB
Standard Charging | Charge mode described in section 4.2.1.
PRIERUR | gt 441 ZPTAMOBEGE.
Standard . . . .
. . Discharge mode described in section 4.4.1.
Discharging
RMFEARAE A, R —NEENSH, A G5 R SOC 74 fEA R &
o FEUIRAS PR FH 28038 . ORI F v () 48 7 22 4
State of charge The percentage of remaining capacity, is also an important parameter, Only estimating the
(SO0 SOC accurately can improve the utilization efficiency of the cell, and ensure the life and
safety of the cell.
L, 7t F, 0 R P s o B T 2E S ) H e B o LT L - SR R P PR (SR )
B BAR ER (B ) 1 5 BAN R 50 BB , R X S 4 S 2 i b 42 i SR s i i 12
B o FRIBAR ] BT A R B B R R G R B R, IR AT LS AR ) HAh R ] B T
UILEERART | 74 BAC I R TR
Cell Management | The electronic device is composed of electronic components and Cell control units. The
System electronic component is to collect the data related electric and heat of cell (integration) or
(BMS) Cell module (integrated), and supply the data to the electronic device of the Cell control unit.
Cell control unit is an electronic control part which can control or manage the electrical or
thermal properties of Cell system, and also exchange information with other control units on
the vehicle.
“V? (Volt) fREf, HEHAL
“V” (Volt) , Unit of voltage
“A” (Ampere) %H:, HLIRHAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) “Z55-/NiF,  Hifaf BT
“Ah” (Ampere-Hour) , Unit of electric charge
I By “Wh” (Watt-Hour) FLAF-/NE, BEEHAL
Units of “Wh” (Watt-Hour) , Unit of energy
measurement “mQ” (Milliohm) ZKK4, R AT

“mQ” (MilliOhm) , Unit of resistance

“C” (degree Celsius) X, iR HAAL
“C” (degree Celsius) , Unit of temperature

“mm” (millimeter) =K, K847
“mm” (millimeter) , Unit of length

“s” (second) #b, I [a]HAL
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“s” (second) , Unit of time
“Hz” (Hertz) #fz&, SR AAL
“Hz” (Hertz) , Unit of frequency
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1. ‘&HEHE Scope

A7 RS IR T b TR F AR ) L148F20E W] A HUBERR BRAHE RV A S PR RE SR AR . FORBOR K2 g

i,

This specification contains the performance indexes, technical requirements and safety issue of the L148F20E
rechargeable lithium iron phosphate cell manufactured by CALB.

2. PP Product Type

2.1 PRALAATR: BEER A H vtk

Product Name: Lithium iron phosphate cell

2.2 5 HIHs: L148F20E
Specification: L148F20E

3. BikE )R~ Cell Dimensions

— 1] g C—— ] 1
: |
e
S
148.3:+0.5 |
|
| %26.7+0.5 (50%S0C, 300+20Kgh)
111.8040.25
04
31l
il i =
2 075
25.85+0.10 =
2-39.35+0. 10 Sl o
2-41.35+0.15 25.8540. 10 2] &
T H ik JF (mm)
Items Description Dimensions (mm)
w B 148.3 #0.5
Width T
H = 0,
T JEIE (50%SOC, 300420kgf) 26.740.5
Thickness
) HE (5D 107.040.5
Height T
A R R 103.0405
Height T
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4. 72 iMRE Product Performance

4.1 #RZ% Technical Parameters

5 i H ZHUi A e
NO. Items Parameter Remark
r‘-—I.Ei RA=N 4\‘ o
1 %_J\%ﬁi _ 20AR #ﬁ/ﬁﬁﬁ_l%
Nominal Capacity Standard Discharge
2 BAER 19.5Ah P
Minimal Capacity Standard Discharge
2.5~3.65V 0<T<65TC
3 LA 2.0~3.65V -20C<T<0C
Work Voltage
1.5~3.65V -40°C<T<-20C
(Ac. 1kHz) vk, 50%S0OC
4 A H z <0.35mQ R, 50%
Internal Resistance (Ac. 1kHz) Fresh Cell. 50%SOC
brfEze A
5 75 EHL I E] Standard Charge SHAG
Charging Time TR 7R H —20min Reference Value
Fast Charge
HEFESOCAH F i 1
6 Recommended SOC SOC : 10%~90%
Window
yH R
TAEIRE Charging ~20-65%C Refer to section 4.2
. o ﬂzl_x Temperature '
perating o N
Temperature E?EE'“M_E B 43
Discharging -43~65<C _
Refer to section 4.3
Temperature
8 O 0.7540.03 kg
Weight
9 eI i
Shell Material Aluminum
b TEHFER 7 e
Positive Terminal Material Aluminum
1 AR 5 i
Negative Terminal Material Aluminum
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4.2 7 Charging Model

75 ZH FA% &
NO. Parameter Values Notice

RN, PL20ATH A FR4EE 78 H 28 B B HL R 3.65V, SRS 7E3.65V ME K FF4E 78
PrAE R B | B E E B N R<<1.0A

421 Standard At room temperature, charged to 3.65V at a constant current of 20A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 1.0A.
P 78 R 2
429 Standard 2549°C CERIER RS
Charging Cell Temperature
Temperature

- To e FIBALLE (T b 78 B, — ELRC F v i P e et
Y54 75 HLIRL , *® . 9
Absolute e 5f 78 LI FESE L, B Ik sn e
423 Charging -20~65C No matter what the charging model is, once the
temperature of the cell is above the absolute charging

Temperature temperature, charging should be stopped.
Y375 H LR %i@%?&%ﬁﬁﬁ%%ﬁﬁ@%%ﬁ}i%41{?&?, —H
Absolute 375y R ML T R 0t 7 b TS B Bk T
424 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.

4.25 FVFRCKBKFE L HLJR Maximum pulse charging current allowed

PR AR, AR SR A Bk BN PR TR RCR o AN SRR B SO VR R ORIk 7S L LA
IR SIS [B] L0 257 M 38 57 N R I8 1 B A7 70 RS DA R IR 8 5 2% 1 o 3 5 T 1) 78 HL SR A ] e 2 e B LIt 7k K
P R0 R 1 110 G ok v J 88 LR o o B T A

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

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

AN[F] SOC AR EEZRAF T, Fu v s KNk 78 i R IRUFH 5 2 N R 40 T 2R P -
In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse
duration are shown in the following table:

TRIA (FEERTE]: 25)

SOC

e 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% | 97%
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65 452 432 404 389 389 384 356 333 319 305 140
45 452 432 404 389 389 384 356 333 319 305 140
25 284 259 247 246 239 228 215 202 189 172 105
10 173 158 150 150 147 140 127 120 113 104 70
5 146 130 125 124 124 115 107 100 96 85 56
110 103 96 95 95 90 83 79 73 69 42
5 91 82 79 78 78 73 65 61 58 53 28
20 46 42 39 37 37 37 34 30 26 24 14
BR/A (FEEBAS[E): 60s)
socC 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% | 97%
TIC
65 325 313 293 282 268 250 230 168 126 77 25
45 325 313 293 282 268 250 230 168 126 77 25
25 180 175 169 166 158 148 140 126 84 63 23
10 107 104 103 98 96 90 85 77 63 52 22
5 90 87 86 84 79 76 72 63 52 42 21
0 70 68 66 65 62 59 56 49 42 31 17
5 58 57 55 53 51 49 46 35 28 21 10
20 30 29 28 27 26 25 24 17 10 8 4

BERHIZN RS, IR T A BORARI 3, I 1) 55 B T ik 78 R RREIN 8] o ARARIN 39 PY, it AT DAk
THORIRES, WA DUt TEERA LIRS, BAERIREHA, ARVFiib oo ER s R R .
After each brake charging, the Cell needs to rest for certain time, which should be equal to or longer than the

duration of the pulse charging. During the rest, the Cell can be in the discharged state, or in a hon-working state. But in

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

4.3 JudE R Discharging Model

FFg ZH PR #IE
NO. Parameter Specifications Notice
S =il F, PL20ATERFFSLH E2.5V
K R A 5 =l T, LL20AT ﬁ%.;&ﬁﬁl%
43.1 i . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 20A.
RO RFEE TR R, FRLIA
4.3.2 Maximum Constant Discharging 20C FEi (25+£2C)
Current
AT N=N5=g h Ve EE
433 Wﬁﬁﬁl%@& 2549°C FLH I
Standard Discharging Temperature Cell Temperature
43.4 LV GENENES 43-65C o8 F AL FE AT A TR RS, — B
o Absolute Discharging Temperature T el P R e 6 R R IR B VO
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B4 1b
No matter what the discharging model
is, once the temperature of the cell is

above the absolute discharging
temperature, discharging should be
stopped.
4.35 FoiFE K HLAL Maximum pulse discharging current allowed
BR/A (B RTE): 2s)
SOC
T/IC 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
65 613 810 910 970 989 1037 1044 1051 1070 1079
45 613 810 910 970 989 1037 1044 1051 1070 1079
25 302 455 527 568 609 617 637 651 661 666
10 179 296 360 411 446 472 492 513 520 539
5 151 264 356 401 428 430 450 462 481 489
0 150 248 301 340 367 385 406 422 433 450
-5 133 232 301 338 364 380 395 409 416 418
-20 109 155 186 203 218 226 244 251 258 262
-35 106 153 177 201 209 221 235 244 251 261
BR/A (IEE AT E): 60s)
SOC
T/°C 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
65 68 170 212 350 352 362 393 408 445 455
45 72 174 246 355 359 368 399 411 450 461
25 56 98 159 219 277 289 309 325 330 364
10 32 60 89 122 158 195 214 222 227 230
5 26 34 72 98 125 157 180 192 198 202
0 20 28 33 71 91 110 158 178 189 196
-5 16 26 26 54 69 83 116 147 179 187
-20 8 14 17 23 30 35 45 56 63 76
-35 6 8 11 13 18 18 18 18 33 33

4.4 H%RE Electrical Properties

4.4.1 XS4 Test Conditions

B EALES, WRBIEREA: 25£2C, AR
B LA

(15%~90%), KSJE/14: 86KPa~106KPa M3t

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25+ 2<C, relative

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

5
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4.4.2 MEAYF 5 5% R Requirements of Measuring Instruments and Facilities

R M A A B CELAE MRS ML I S B IR & M R ) 4% [ XA SR v o i RS By
FARMEL R E SRR, JREARONN . Fra GRS NEA LU IR BENIARRE B2, HORG BN i T4
TEARAE E — MR R ER /DN TN S AV R ZER =702

All of the measuring instruments and facilities (include the equipment 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 equipment 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.

4.4.3 4 fe45 4R Performance Criterion

FFg HH BORER M7 % ST IR
NO. Items Technical Requirements Test Methods
LY 7€ 17 SN I P
SEORRE, FRIREE.

1 | 4MWAppearance | Each cell must be no damage,
leakage, oil contamination
and be clearly marked.

SRS

Visual Inspection

IR R JRHL A
Discharging 20A T 25 5>20 Ah HIR (25+£2°C) T, PL 20A HEATECEE LI HEE
2 performance Discharging Capacity>20 Ah 2.5V, THEHEAE (BLAh ).
under room at 20A At room temperature, discharge the Cell to 2.5V with
temperature 20A, calculate the capacity(in Ah).
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e (R T8 PR
Discharging

TR A
Discharging Capacity:

Iy B

a) 55°C i} >98% ] 1A 75 &

1. AR

High-temperature discharge capacity:

a) HbARAE A

Standard charge;

b) 7E 5542°C 54 T i & 5h;

Put aside for 5h at 55+2°C;

C)TE 552°C 2k F T LA 20A J AL B¢ 1L HUE 2.5V,
THEBeE A E (BLAh ).

Discharging the cell to 2.5V with 20A at 55+2°C,
calculate the capacity(in Ah).

recoverable

capability at
room

temperature

3 characteristics | Discharged at 55 °C >98%
under highand | jnjtial capacity 2. fRIE &
low temperatures b) -40°C I >7006 ¥ 4 75 Bt Low—t?mqe‘rgture discharge capacity:
Discharged at -40°C >70% a) HIBFRIETL I
initial capacity Standard charge;
b) 7E-40+2°C%MF THd & 12h;
Put aside for 12h at-40+2°C;
c) 1E-40+2°C %M T UL 20A i E& LK
1.5V, tHEHEAE (BLAh ).
Discharging the battery to 1.5V with 20A at
-4042°C, calculate the capacity(in Ah).
i (25+2°C) wH RS A EIKERE
Capacity retention and capacity recoverable capability
at room temperature:
a) FLARHE A
The Cell is charged by a standard mode.
. | b FEEIRFM A 28 K
Eim RS E%ﬁ%$294% (AR Keep the cell stored for 28 days at room temperature;
KREWERS | F O FiEF, Lh20A AZELILHE 25V, 5
Charge retention | Capacity retention=94% of H AR (DL AR T
4 and capacity | the initial capacity At room temperature, the cell is discharged with 20A to

KREWE R =96% WIEER

=]

==X
Capacity recovery=96% of
the initial capacity

cut-off voltage of 2.5V to calculate retention capacity
(in Ah).

d) It AT AR S

The cell is charged by a standard mode again;

e) =il T, Lh20A B ELIEHBE 25V, THEWK
"R (LLAhIP);

At room temperature, the cell is discharged with 20A to
cut-off voltage of 2.5V to calculate recovery capacity
(in Ah).
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Capacity retention and capacity recoverable capability
at high temperature:
a) HIBARAE A
The Cell is charged by a standard mode;
e S B2 i oc% i H
e pig |0 P SSF2CRM MG TR
EE AR S 2 Keep the Cell stored for 7 days at 55+2C;
Na=N" NS . __%;CEI 4+9° > , N N
ﬁimgﬁ“ﬁ' Capacity retention=85% of ©) Him (2542 ?) T@E 1215 A ZOA‘W%Q
Charge retention | = ...\ capacity ZabHE 25V, THE G HERAREA R (BLAh T1);
5 and capacity ‘ Break at room-temperature for 12h, the cell is
ARKEFE=90% VIHE P :
rec0\_/e_rable SEMEK ’ HE discharged with 20A to cut-off voltage of 2.5V to
capability at | = calculate retention capacity (in Ah);
high temperature | Capacity recovery=90% of 4D H I AT R 7S s
the initial capacity The Cell is charged at a standard mode again;
e) =i T, LL20A JEHEZ&IEHE 25V, THEWK
H4E (BLAhTH.
At room temperature, the cell is discharged with 20A to
cut-off voltage of 2.5V to calculate recovery capacity
(in Ah).
a) =i (25+£2°C) T & b LL20A L = 2 1 E L
2.5V, #f#Elh;
At room temperature, the Cell is discharged with 20A
to cut-off voltage of 2.5V, and breaks at 1h;
b) =R T, FHHIMLLI120AHR 7 HE 24 EHE
WFErERE | 6C FoH e =950 ik i | 365V, R 10min; , _
6 Rate charging Charging capacity at 6C= At room temperature, the Cell is charged with 20A to
erformance 95% of the initial t/ cut-off voltage of 3.65V, and breaks for 10min;

P o OTIEIIMAT CAPACIY. N o) =i F, & riaiil LA20AR U % 26 1 F HUR 2.5V
At room temperature, the Cell is discharged with 20A
to cut-off voltage 2.5V;

d) THEBOEEE L Ahit).
The discharge capacity of the Cell is calculated (in
Ah)..
a) HBARME A L
The Cell is charged by a standard mode;
A 20C LA B =90%W)i4%s | b) =i (25427C) K, & HbLI400AH K HE
BARIERE | 2k HLUIE
7 Rate discharging Discharging capacity at 20C At room temperature, discharge the Cell with 400A to
performance =90% of the initial capacit cut-off voltage 2.5V
= PACY 1 o) Trat A R (LLARTT).
Calculate discharging capacity (in Ah).
a) =R (25+2°C) T, F% /1(300+20)kgf, LA
A 20A fEVRTE RS 70 B 2 SR i L g 3,65V,
8 Cycle Life | 22200 X SRIGTE 3.65V IR IEFF 2 i F IR <
>
1C/1C) >2500 cycles 1.0A _
At room temperature, with the preload force (300
20)kgf, charge the Cell to 3.65V at a CC-CV mode by
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the current 20A, until the current is not more than
1.0A.

b) ZiR T 20A fER B =L 1

Discharge the Cell at 20A to the cut-off voltage at
room temperature;

¢ EE a) ~b), EFEEFRNIUEFEN 80%lE,
JIT 58 BB IR U 2 IR OB A 75 i
Repeat steps of a) ~ b), until the discharging capacity
reaches the 80% of initial capacity. The number of

cycles completed was defined as the Cell cycle life.

4.5 ‘Z4=VERE Safety Characteristics

Fr5 HH BORER N RS &
NO. Items Technical Requirements Test Methods & Steps
a) HBARHETE R
The Cell is charged by a standard mode;
. S HHEHE. Ak b) BL 20A Hijmze i B AL R 1.1 fF, 5
Overcharge Test No explosion. No fire. 115%SOC f5iE1-78 5, W% 1h,
Charge the cell with 20A to 1.1 times of upper cut-off
voltage, or 115%SOC, and then observe for 1h.
a) HIBARAE A L
] FHREIE . Rk The Cell is charged by a standard mode;
2 Over-discharge | No explosion. No fire. | b) DL 20A HEJijH 90min, W%% 1h,
Test No leakage. Discharge the Cell with 20A for 90min, and then
observe for 1h.
a) HIBARAE L
The Cell is charged by a standard mode;
- b) It PRSI ERRLES 10min, AMEZREK H
QA RBE. ARA | BEUMT 5mo, ME h.

Test No explosion. No fire. | connect the positive and negative terminals of the Cell
with wire to make a short circuit, which lasts for
10min. The resistance of connected wire should be less
than SmQ. After the test, observe for 1h.

a) HBARAE A L

The Cell is charged by a standard mode;

b) H e3mm il iR 4M % LA (25-50) mm/min [
o | i p‘iﬂraﬁon AR, Rk | AR R R IR B

Test No explosion. No fire. | gyyiyrfr) {4 24h B it 1 R TR B2 A 25 S0
Penetrate the Cell in the vertical direction to plates and
run through the Cell with the ¢3mm needle at the
speed of (25-50) mm/min (after penetration, the needle
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stays in the Cell). Observe for 24h or until the
temperature of Cell surface decreases to room
temperature.

a) HJBARAETS L

The Cell is charged by a standard mode;

b) % T HIA A AT R -

According to the following test conditions:
——HFETT A 2 E T E AR T R
Crushing direction: vertically with respect to the

surface of the Cell;;

——HEMIEAR: 1% 75mm AR, KK

TG it A RS, EAER Im;

The shape of crushing plate: half cylinder with the

diameter of 75mm, the length of which is more than
Bt AR K the size of cell, and less than 1m.

Crushing Test No explosion. No fire.
: P — BRI <2mm/s;

Crushing speed: <2mm/s;

—— AR HRIAE OV B TR Rk F 15%
B /7153 100KN 5% 1000 5565 G 5 & 5

f1bFE e, PREF 10min;

Crushing degree: Until the Cell voltage decreases

to OV or the deformation degree reaches 15% or the
press reaches 100KN or 1000 times of the cell weight,

stop crushing;
)% 1h.,
Observe for 1h.

a) HTBARAETS L

The Cell is charged by a standard mode;

b) HLIBBNIRAEH, LA 5C/min EHAEHEFRZE 130
e TIRIE . ARk +2°C, FFEREF 30min FE LN, WEE 1h.

Heating No explosion. No fire. | Put the Cell into the incubator, and the heat the Cell

from room temperature to 130+2°C at the speed of
5°C/min. After heat at 130=2°C for 30min, stop
heating, and observe for 1h.

10




v A = 38 3 ) JRAE Version Number: A/2
‘d,q”ﬁﬁ @. (IGBE) ﬁ BE/ 3 ]:L U\?%}Lﬂl‘g% &AT BHEH Circulation Date:
CHINA AVIATION LITHIUM BATTERY €O L1 SpeCIflcatlon 2023-08-15

a) FLMbRHE A A

The Cell is charged by a standard mode;

b BN i B4R T T S A IR AR IR 1R 1 2R AT
YE RE TR T, JERIRELS X

7 Tﬁﬁ%e{rfiﬂe K@TE‘. XE?.( Put the cell in the oven and adjust the temperature and
cycle No explosion. No fire. humidity following Table 1 and Figure 1 for 5 cycles;
¢ FERMLA RIS P IR S AR RIS PR IR B N K 1h.
After finishing the above experiment steps, observe for
1h at room temperature.

e 1 BHINAZ I GIB 2374A-2013 (B HIB 22K, HAh 245 2% (GB38031-2020 HLAHRKZ4EH

s B TR .

Notes:1. Nail penetration experiment refers to GJB 2374A-2013 Safety requirement for lithium cells and batteries,
while other safety experiment refers to GB38031-2020 Electric vehicles traction battery safety requirements.

R RFEPRARIE — MBS IR LA ]

Table 1 the temperature and time for single cycle of tempaterature cycle test

iR i R] L Sauibi| i B AL R
T min min °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

100

80 ,&—\

60

40 / \
© 4 »
=0 /

0T /

LTS

—60

0 100 200 300 400 500

i ] /min
BI1 IR FEIEPA R A e

Figure 1 The single cycle of the temperature cycle test

5. B#FERTW Precautions for Transportation

FHLYB R 7E 30%-50% ] HR 7S L35 i AR BE T i85, TEig i v N I RI 2R3 yhii ke Bk H iR
W, AEEIE. EHTARE. KE. oS TR, fisEeiiE s MH/T 1020-2013 (48 bt 2= a5

11
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TSRO

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 RS Precautions for Storage

Rl A G 1AM ) IR EGIRE N-20°C~30°CHITE i « Tl KUK 2, 850 55 J e o Hed, 178 9
KRB AEAFOL R, 2B i (B, e ih s A E .

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-20°C~30°C, and it should be kept away from caustic material, fire source and heat source. Do not invert Cell during

storage; and avoid mechanical shock and stress.

KHAHR, B="HXNEMHT — XA R R 4, HE 30%~50% fif HIR &S (HL s i ]
3.275V~3.310V) R 4%,

If the batteries kept for a long time, it should be charged and discharged at the standard model every three months.
Store the Cell in the state of 30%~50% SOC (voltage scope: 3.215V~3.305V).

P Y A7 B LA R I
The requirements of storage temperature and humidity are as follows:
PR e AR
Standard Storage -20C ~30C
W AE il 5 Temperature
Storage Temperature LA AT IR B QANHAD
Absolute Storage -20C ~ 45<C Short term (within 1
Temperature month)
AP

2 . <70%RH
Storage Humidity

7. FREVFERZEI Precautions for Charging
7.1 78 HL YA Charging Current

7 R AN A T AR R 10 8 VI e K 78 F R o 8 FH e T A PRI 70 P PT e 5 LI 1) 7 T
PERE MU REA 22 e PERER I8, JF 7T e & S BUR BRI -

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

12
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7.2 7t HLJE Charging Voltage

78 FL PR AN R I AR S 5 o A 20 70 L P e o PR H e v T A0 e FEL R R LIS, R RT R S FRB I
CRLPERE . HUBRIE BEA 22 e PERE R )&, JF 7 A= 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

FEL L AR 4 06 7 FRELRE = -20°C~B5°C I il N #EAT 78 L (PE L R S 40R)
The Cell should be charged under the absolute charging temperature of -20°C~55°C (As shown in the technical
parameters table).

7.4 %511 )2 7 78 FL Reversal charging

IEF R IE AR, AR . A R IE AR, S SBCRIBARIE 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 Cell will be damaged and safety problem may occur.

8. IHEERIM  Precautions for Discharging
8.1 JiHLHLi Discharging Current
TR FEL FEL VAR AN P I AR AR L ) e R FEL PR, K PR R 2 R BRI A R PO RO T R R B A,
2 I EL B O s b R o S AR 1 1O
The discharging current should not be higher than the maximum value described in this specification. Discharging
with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JHLIEE Discharging Temperature

F Y DA PR 20 TSR B - -43°C~65°C 113 [l N AT TR (FE LB R S 808K »
The Cell should be discharged under the absolute discharging temperature of -43°C~65°C (As shown in the

Technical Parameters table).

8.3 ZXil-idjii e Over discharging

FE L IR A IS AR, 222 vt A PR AR e L e I R A, A I O, R S BUR R R I
Az fa .

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

13
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discharging happens, the Cell will be damaged or safety problem may occur.

s R AR, AR R AHIRAE ), B AT Re o T A SRR M A TR TR A . DBl 1B TR
A, HIBNE R L, 1k F AL T 30%~50%1a FEARAS .
What should be paid attention to is that the Cell can be in the state of over discharging because of self-discharging

during storing a long time. To avoid over discharging, the Cell should be charged according to a fixed schedule, keep the
Cell within the 30%~50% SOC.

9. HVbIRIEEFTEI Cautions of Cell Operation

9.1 fHTFH HIIB AT, 1A 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 Cell before use.

9.2 AR, SRR KU, UIZ0EIT R, ZEIEEAE . phi .

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

9.3 A1k ELHE R AN AT 1 BCE e R R o

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

9.4 ZE LR BRI E, TR SR MO0, EREEATE I RS

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

9.5 ZEibjEik i, DL IR EERR, A ER.

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

9.6 JEFF HLMITE 2 4% AR HE, ANEHN K EK .

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

9.7 AcHijts 2 REfi FHEE B T b T e A TE L

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

9.8 MU IHEEHIT ORI S Bl 57 ST ARG SEPRIE DU LRI, AN L2 (0 m] AR 80O

Precautions for the Design of Cell Box

®  HE A AT R R ATLAM 5 B DA DRAIE L P 388 F s S S2 U A

Cell box should have enough mechanical 56 to make sure that the Cell inside would avoid mechanical shock;

14
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FEL UL A P 22 2 HRL L PR P 87 AN A R PR A 5

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

FEL UL 10 B T 7870 s B F s ) R TR R, E T P T AR RO BT ) R 5 B PR B LV AR
HH LR A AR A T B ORAIE 5T AE s
The cooling issue of the Cell box should be fully considered. Overheating damages to cells or batteries caused

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

AR BT TP N 78 7025 FE I I BT K s 5 2 Il R, R LA A 200 A2 1 XA A HEERILE BT /K B 2R A5 2
AT B5K . B5 2R i) i B FE O B R (s ek, AEABAED, o F A R T R ORI DT AT .

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

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

R AR BT N2 78 7325 8 KT e 32 00, 5 Ll i 5 1L 5% v b R IR 7 7 R P42 vl b KT 32
/T 100Kgf~400Kgf (2775 1000N~4000N) Z [il. T K[ 52 77 5 A4 H jth 75 iy 5 it PR Bl 5 Ak F il
TR, PP AN AR R R RAIE 5 AT

Battery box design should be full considered about the battery extrusion force which must be set between
100Kgf~400Kgf (about 1000N~4000N> . Reduction of battery life, battery leakage caused of box force design

problem, CALB will not assume responsibility for such quality assurance;

9.9 Hh[¥Ii%EHE Connection of the Cells

A AN I ARV ARAT BEAR AL AN S Fr s IR SRR A EAZ, BT RS SBERMA R, IRk
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 lead to improper function.

WA AR B OREE b . HIBAE 1C OB, 3 ik S ) I ORIE K FE<3mV, AT EREEAS
DR 1 H P R B0 e R e 3 L SR S R R BN 2008 2 AR LR 1. PR B R B AT LA &
PR =15 mm CHITAAENRETE, BREMETAMERSIAIEIR, ISR R i ae ), B BURFELE N

“H” 7%, k2R, 2. MiE: 05~1.75mm, /&F%: 1~3mm, 3. iRfE: EBRIDLIEFE<120°C.
Aluminum material is suggested to connect the terminals. When the battery was discharged at 1C, the voltage
between the terminals and bus bar should not reduce more than 3mV. It ensured that exceptional heat did not
occur to the battery because of the augment of contacting resistance. The following points need attention before
bus bar and terminals was welded together: 1.The distance from weld track to the outer edge of rivet should be
more than 1.5mm (In view that the terminals are rectangular and with double rivets, it is suggested that weld

track should be like the Chinese character “H”, shown in Figure 2); 2. Welding depth: 0.5~1.75mm, welding
15
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width: 1~3mm; 3. Temperature: the temperature at the edge of the upper plastic<120C .

— RAE

A

=

37 IRU

K2 B lrE Rl

Figure 2 The schematic of the weld track

® CRABOCIRENL AT E SR

Laser-beam welding machine is used to connect terminals.

9.10 HhEH RGN Applications of Cell Management System (BMS)

FPOMEERME ARG, RS EES RGN,

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

o /N HAHMEH RGN BT TSR, TR RGN A HESE, REEIE. H SIS BT VR,
fERvACERIN= S S
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and
other related information, and establish Cell management file.

® X PATE HBEEE U b B R G BT IHESE DL S SR H It 4 R e
The design or framework of BMS must not be changed without permission, so as not to affect the performance
of Cell.

® %/ NMRAF SR B RIS L K I A, IR BT SRR 2 . AN E A SR R i R G A 4
BELPA ) S AR 1, o P AN R ™ i R ORAIE DA
Customers should keep a complete Cell operation monitoring data as the reference of responsibility division for

product quality. Without complete Cell operation monitoring data within system usage period, CALB will not
assume responsibility for such quality assurance.

16
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G R BSOS . BB HURAR T 2.0V I, HLIH A AR AT RE S T B K A LRI BRI, LI e e e
PRAETHER AL S EIE R AR T 2.5V I, &) F AR A I ] W EFT 78 e, By Lk ittt At

Avoid over-discharge state. When the Cell voltage is lower than 2.0V, the internal Cell 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 Cell from the

over-discharge state.

F Yt S A A RS AR IR IRIR A N7 i (SRR, PR7E, BRUIBOLTS A A 7e ), 5 AT
REHBLEAM A B PRI G . R B R G AR B e /N 10 78 RO AP A 78 HELIR B EAT 18 ) o 2R IEAE(R T A
PR AL E BREE S5 AE T 7EH, 75 0 b T A AN AR A o B ARAIE DT AT

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. Cell management system should
control temperature following the minimum charge and regenerative charging temperature. Charging under the
low temperature is prohibited in provisions in this specification; otherwise the CALB does not assume

responsibility for quality assurance.

9.11 4 RIFIE S (TR B 8 1 Bl ) i it 2 R R AN A ORTR D

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

10. BSEMALE Emergency Treatment

Wb R AR, FARRIE N IR, AR, NHEKMPRIRES, IFSLRLRERIRTT, SN
ARG 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 F PR A R T R ek R AR, SRS R, SO RIUIWT LR, A e R R
B, AR NS, K I M B S R R T R

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the Cell, 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;

RVIE R 2 1F T AN R A, HATRE A B GO A, B2 O AT R IBORE Rt B8 4 2 SR It
nfERvb -, B AR AKCK SR TR K KR, VIR K, RS i e AT A2 .

Explosion will not occur under extreme conditions, but the Cell may smoke, for this situation the cell should be

17
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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. &I Others

FEATAUS PRI LI HEI, EE A AT BRI BRI, A2 7 A ST

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.
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Mz Appendix:

1. SR AR RO
3D effect picture of the Cell

e BRI E R BR AR N A R R A DA UE R AN X I AR Ak, D) A SN .
Notes: The content of warning labels will slightly modified according to different certification and application regions of
Cell. For more details, please contact the sales staff.
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