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BT Modified List

FE AR B IR
Product Modified Record List

JERA AR A G ] e ite A2 2% H
Edition Modified content Registered Approved Effective date
IR KAT
A/0 2022.03.14

Original Release
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2. ARiEE X Terms & Definition

AR 7E L
Terms Definition
=R

25°C+2°C

Room Temperature

R 2Re 5 R REREAT A AR (R A TR B, W A, BRI, B, 4

HL Fe M1, R RCRT 7 L .

Cell A basic unit for converting chemical energy to electrical energy, usually consisting of
electrode,separator,electrolyte,housing, and terminal, and designed to be rechargeable.

iR F, R 2 T IR

Cell Temperature

The surface temperature of the cell.

=)

e R E

Rated Capacity

Hin Mg TE i E LA 1/3CCA) U, I8 I 2% 1F F IR I PITIRCHS AR 2 £ (AhD .
It’s the capacity when cells are discharged to end of voltage with 1/3C at 25°C+2°C.

ETiE S
Charge Rate

FELSOSE RIRE FR) ST 1) PAY T JFL 0 5 B I P o A FRL AR, B A S B 5 T U
SERENMEE, EE LT ¢ &R,

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 R B R R AR T, AR BWN R AR EREIIPUE A E K 80%M,
T FETBCHR B R I 5 1 o
Cycle Life With the repeated charging and discharging, the cell's capacity will gradually decline.
Usually when the capacity of the cell reaches 80% of the rated capacity, the number of
charge-discharge cycles is called cycle life.
AN NS T FEL T 2 48 A LR A FEL IR I R o P R 2 ) ) L 22
Open Circuit Open-circuit voltage is the difference of electrical potential between two terminals of a
Voltage(OCV) device when disconnected from any circuit.
A R SOPRTSCHR L TR B A7 A L, AR R LI R A FELBR IS, RS A AR 2 T Y
2. TAFE SRR TITI I, By R e WAy, 262005 IRl At HL RH
ANk PR BEL T 3 RSP BEL A
TAEHE Operating voltage, also known as the discharge voltage or load voltage, it is defined as

Operating Voltage

the potential difference between the cell terminals when the current transmits through
the external circuit. Working voltage is always lower than the open circuit voltage,
because when the current transmits through the cell internal, the polarization resistance

and ohmic resistance must be overcome.

DFDLFR60130
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TR AR

Restore Capacity

HUEEAE IS, LA IR 1356 5.2.1 R 5.3.1 25T 41 AR v 78 5 HRL 2% 1 P 43 11 2%
B, BUE BEIE AR 5 5.2.1 Al 5.3.1 KA R bR, 3 AlER 3 K
& )T 2 1E

After storage,the capacity tested according to the standard charge and discharge
conditions listed in section 5.2.1 and 5.3.1, the average value of 3 measured values were

selected as restore capacity.

Tt L ORFF RE
Charge Retention Capability

HUSTE— BTN, i — €M), RN A E S5 HUE 5 & a5
The percentage of the discharge capacity and rated capacity after the cell stored in a

certain time and under normal temperature condition.

/\E

HEKRE RS

Capacity Recovery

HUSE — IR N, i€ RJa TR, HeiirESHErEZ HE

The percentage of the discharge capacity and rated capacity with recharging after the cell

Capability
stored in a certain time and under normal temperature.
PR 78 ARFUHEAEE 5.2.1 25 PTIR 78 .
Standard Charging Charge mode described in section 5.2.1.
P tHE T ARG 5.3.1 KR BOREA .

Standard Discharging

Discharge mode described in section 5.3.1.

HGHAREE T, WS- NEENSE, AFHERMSEE R soc 4 REA %

fiif RIRAS e N :

S HS R R L CRAIE LSS A 3 i A2 4
State of Charge
(50C) The percentage of remaining energy. Only with estimating the cell SOC accurately can

improve the utilization efficiency of the cell,and ensure the cell life and safety.
“v7 (Volt) fR4F, HLIE AL
“V” (Volt),Unit of voltage
“A” (Ampere) ZZH:, HEAL
“A” (Ampere),Unit of current

‘ o “Ah” (Ampere-Hour) “ZH:-/NiF,  Hfuf A7

& B fsr
“Ah” (Ampere-Hour),Unit of electric charge

Units of ——
“Wh” (Watt-Hour) FLHE-/NES, BEEFRAL

Measurement
“Wh” (Watt-Hour),Unit of energy
“mQ” (Milliohm) ZZEK4, HLFH AL
“mQ” (MilliOhm),Unit of resistance
“C” (degree Celsius) % [CJE, & AL
“C”(degree Celsius),Unit of temperature
DFDLFR60130 5L 15758




S
+ DFD AT AR TR A A/

HERHE: 2022.03.14

“mm” (millimeter) =K, K& HA7
“mm” (millimeter),Unit of length

“s” (second) b, Bf[a]ERAL

“_n
S

(second),Unit of time

“Hz” (Hertz) %%, MR EAL

“Hz”(Hertz),Unit of frequency

3. IEFRYEHE Scope
AP S IR TV TR BT RE VR BR A m) 3R ALK 55 )y DFDLFR60130-46Ah #1125 1)) 77 FLES ¥ 7 it 12k
fiEdf b
This product specification describes the performance indicators of DFDLFR60130-46Ah lithium-ion power cells which
is provided by Guangxi Ningfu New Energy Technology Co. LTD..
4. 7=Fh2RE Product Type
4.1 M. WERREREE B
Type:Lithium iron phosphate cell
4.2 145 : DFDLFR60130 (46Ah)
Model: DFDLFR60130(46Ah)
4.3 4pW =) Dimensions
CHNUAFHRIE NREL, RIFE. TR M. TisaE, HirEisEm.
The appearance of the cell should not be deformed or cracked,the surface should be flat, dry,non-traumatic,

non-dirty,and the mark should be clear.

P i H ik Rt
Item Description Dimensions
B 1
H1 131.0+0.5mm
Hightl
He H1 8
i 2
H2 128.5+0.5mm
Hight2
. B
- = D 60.2+ 0.3 mm
Total Hight
D

DFDLFR60130 5 6TIE 1571
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5 ALK Specification
5.1 HiRZ% Technical Parameters

No. i H ML SR
Item Specification Requirements
1 WA = 46.0Ah  RT@1/3C Discharge
Nominal Capacity 46.0Ah RT@1C Discharge
) R H
3.20V RT@1/3C Discharge
Standard Voltage
5 bRHE R
1/3C CCto 3.65V,3.65V CV to 0.05C
Standard Charge
A BB
1/3CCCto 2.0V
Standard Discharge
; 75 FBAL R
3.65V
Charging Cut-off Voltage
6 G ER AN A 2.0V (T>0C)
Discharging Cut-off Voltage 2.0V (T<0C)
. BORFF e
0.8C (36.8A)
Max Charge Continuous Current
g K R P
1C (46A)
Max Discharge Continuous Current
9 F 85 A L
<1.0mQ
Internal Resistance
820+20g (& PET i)
Weight
1 A B Y =180Wh/kg, =410Wh/L
Energy Density RT@1/3C Discharge
12 TAEMSR IR 78 H Charge: -20°C~55C
Operating Temperature J L Discharge: -30°C~55C
13 Tl A I R IR E Temperature: -40°C~60°C
Storage Requirements %% Humidity: <75%RH
DFDLFR60130 #7415
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5.2 7L HAE L Charging Model

Frs ZH FA% Ik
NO. Parameter Values Remarks
=im T, L 1/3C i FFETE i B AR L 3.65V, 25 1E 3.65V
i 7 LR 5 N E S RS T FL L2 AL 2 0.05C
52.1 Standard 1/3C At 25°C £2°C, charged to 3.65V at a constant current of 1/3C, and
Charging Model then,changed continuously with constant voltage of 3.65V until the
current to 0.05C.
PR TS FL IR L
Standard . O R
522 25C+2°C
Charging Cell Temperature
Temperature
Y%} 78 B Tove U AR AT A 78 B AR X, — EL R L PO P R O 00 7 PR T
Absolut JalE, BRI 7eE.
523 solute 20C ~55C ek, B
Charging No matter what the charging model is,once the temperature of the cell
Temperature is above the absolute charging temperature, charging should be stopped.
Toie U AR AE A b 7 AR SRR Bk P e BRAS, — BRI AT L
gt | ‘ - N
BN 3.65V | it gt 5 B RS R, B IR
Absolute )
524 . Maximum No matter what the charging model is,including pulse charging, once
Charging
Volt 3.65V the voltage of the cell is above the absolute charging voltage,charging
oltage

should be stopped.

5.2.5 HAh &M (B3 C-Rate Other charge Condition (C-Rate)

LR/ C
. -20C | -10°C | 07C 5C 10°C | 15C | 20°C | 25C 45C 50C | 55C
Cell Temperature/'C
SOC | 0%~ <80% | 0.07C | 0.1C | 0.2C | 03C | 0.5C | 0.6C | 0.8C | 0.8C | 0.5C 0.5C | 0.3C
SOC >80% 0.07C | 0.07C | 0.1C | 0.2C | 0.2C | 0.2C | 0.2C | 0.2C | 0.2C 0.2C | 0.2C
5.3 JiHEES Discharging Model
Frs 24 FA% #E
NO. Parameter Values Remarks
NG GER =im T, BL1ACERFFEBUEE 2.0V .
53.1 Standard Discharging 1/3C At room temperature,discharged to 2.0V at a constant current of
Model 1/3C.
a0 PN RU I GRS ER 30 SIRECT 55°C, HEKBORE Y 30s.
o Maximum Pulse The maximum discharge time can last 30s with cell temperature
DFDLFR60130 3 83k 1571
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Discharging Current below 55°C
PR AE TR L IR ‘
| HRNIREE
533 Standard Discharging | 25C+2C
Cell Temperature.
Temperature
TG HL A E TR BB S, — LR A T o 4 0 A
200 TR IR 30°C TR G B2 A T
534 Absolute Discharging 5590 No matter what the discharging model is, once the temperature of
Temperature the cell is above the absolute discharging temperature, discharging
should be stopped.

5.3.5 HAth it F 26 Other Discharge model (D-Rate)

CERY Vi . . . . . . . . . . .
-30°C | -25C | -20C | -10C 0C 5C 15C 25°C | 45C | 50C 55C
Cell Temperature
SOC | 0%-100% | 0.5C 0.5C 1C 1C 1C 1C 1C 1C 1C 1C 1C

6. ‘HHiEEE General Performance

\ MAAT H N IRPS I E bt
o.
Item Test Method Decision Criteria
£ 25°C+2 CHEE NS 0.5C it 78 FL & 3.65V, FE K 3.65V
7o HLZE FLIR 0.05C, i B 30 J3 %l FF A 0.5C FEJB A 2.0V;
NAHE 30 7%, HEL EBR, HINHAELSHERE
P S T ") 80% -
FIREH 1 80%
1 . At 25°C+2Cenvironment,using 0.5C constant current charged 22000Cycles
Cycle Life
to 3.65V, then constant voltage charge to current declines to
0.05C,rest 30min,constant current 0.5C discharge to 2.0V, rest
30min.Repeat above steps till discharging capacity lower than
80% of the rated capacity of the cells.
f£25°C+2°CF, bh5.2.1 T7a(7a L, SRJ57E-20C+2°C A
(SIEYEE # 8 /NHELLE, BL1CTRHEE 2.0V, T ERL B ] 242min
2 Low Temperature| The cell was charged by 5.2.1 at 25°C+2°C, then at-20C+2°C Discharge
Discharge environment,shelved for 8 hours or more than, then discharged time=242min
to 2.0V by 1C.
e f£25C+2°CF, A 5.2.1 T Al f, RJ54E 55°C+2°C A X X
. X JERL I [A] 257 min
High B 5 /hFE bl E, PLAC R R 2.0V,
3 Discharge
Temperature The cell was charged by 5.2.1 at 25°C+2°C,then resting at 55°C
time=57min
Discharge +2°C for 5 hours or more than,then discharged to 2.0V by 1C.

DFDLFR60130
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o f£25°C+2°C N, Lh5.2.1 JraFeiiHl, A E 30min, #AJELA ‘ ‘
EESGE } JiFEL N [E] 25 7min
1C TR L2 2.0V,
4 Multiplying Discharge
The cell was charged by 5.2.1 at 25°C+2C, rest 30min,then
Discharge time257min
discharged to 2.0V by 1C.
7. TFfi#1ERE Storage Performance
\ M H M 7772 7€ B i
0.
Iltem Test Method Decision criteria
£ 25°C+2 CHEE R, LL5.2.1 FRFEHH, BEHE 28 K,
SRIGE VL 1C T 2.0V, CFECHRIS A T1; BL5.2.1 TR AR
i ; X N X JRCEEL IS} ] T1257min;
‘ Wi, i E 30min, 2AJE LA 1C A 2.0V, CRTRCERTE | ‘
EXERER , J LR 7] T2258.2min;
T2,
Room Discharge time
1 The cell was charged by 5.2.1 at 25°C+2°C, shelved for 28 days
Temperature T1257min;
at 25°C+2°C,and then discharged to 2.0V with 1C, recording
Storage Discharge time
the discharging time T1 ;Charged by 5.2.1 at 25°C+2°C, rest .
T2258.2min.
30min, and then discharged to 2.0V with 1C, recording the
discharging time T2.
£ 25°Cx2 CIEE T L 5.2.1 J7 el L, T T 55 C+2°CHJ
fERA iR E 7 X, BUH B SAESR FEE sh s, BL1cTk
HLZE 2.0V, 0SB IE) T1; BL5.2.10 AW, #HE T[] T1257min;
il A7 it 30min, #RJELL 1C L E 2.0V, SRR E] T2, JECHL I H] T2258.2min.
5 High The cell was charged by 5.2.1 at 25°C+2°C,placed in the Discharge time
Temperature thermostat at 55°C+2°C for 7 days. Take out the cell and hold T1257min;
Storage for 5 hours at 25°C+2°C,discharged to 2.0V with1C, recording Discharge time
the discharging time T1;Charged by 5.2.1 at 25C+2C, rest T2258.2min.
30min, and then discharged to 2.0V with 0.5C, recording the
discharging time T2.
8. Z41k#k safety Performance
N7 S E| M7V I TE bR
No.
Item Test Method Decision Criteria
o f£25C+£2°CF, BL5.2.1 AFeii e, ARJ5 LA 1C BIARICE
o T RHE. ek
1 90 /3#t, #F 25°C+2°CW%E 1h,
Over Discharge No explosion, no fire
The cell was charged by 5.2.1 at 25°C+2°C, then discharged for
DFDLFR60130 21003k 1571
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90min by 1C current. Observe for 1 hour at 25C+2°C.

U N
Over Charge

f£25°Cx2°C R, BL5.2.1 Jyazeimiie, ARJa L 1/3C i se
FRE 7S AR R 1.1 5 EFe L 115%S0C {7 1E7E L
% 1h. .

The cell was charged by 5.2.1 at 25°C+2°C, charge it with 1/3C
current to 1.1 times the prescribed charging termination

voltage or 115% SOC to stop charging. Observe for 1 hour.

AEENE. AKX

No explosion, no fire

L

Short Circuit

R TEE A, IR R SMRE B 10min, SMEREGH HLH <
5mQ: W% 1h,

When the cell was fully charged, the positive and negative poles
are short-circuited for 10 minutes and the external line

resistance is less than 5 mQ. Observe for 1 hour.

AR AN K

No explosion, no fire

fn#

Heating

H T L TCELIR A T, IR AR AZ I 5°C/min R E
T2 130°C, FF4ERF 30 0Bl R 1 ki #: W 1h.

The full cell was placed in the temperature box. The
temperature box rises from room temperature to 130°C at the
rate of 5°C/min and maintains for 30 minutes. Observe for 1

hour.

AEENE. AKX

No explosion, no fire

E/JAN
Crushing

¥ i Lh 5.2.1 77 2T s

BRI TT ) T RS
FEMUER: A2 75mm 128 B 44

BEEE: <2mm/s;

PRISARRE : BB Rk F] 15%805F 5 /115 F] 100KN B
RUEIAR] ov JEfF IEHE I, RFF 10 7081, W 1h.

Charge the cell to 100% SOC as per section 5.2.1;

Extrusion Direction: Vertical Core Surface;

Style of extrusion plate: 75mm half cylinder;

Extrusion speed: <2mm/s;

Extrusion degree: until the cell deformation reaches 15% or the

extrusion force reaches 100KN or the voltage to 0V,stop

extrusion and maintains for 10min. Observe for 1 hour.

AHENE. Ak

No explosion, no fire

TR
6 Temperature

Cycle

PL5.2.1 FRFEHHE, KRR NI AR, IR WR
IR EEIR 5 K-
1.60 38PN, LA 13/12°C/min 3 JE, iR E £ E-40C+2°C

AR AN K

No explosion, no fire

DFDLFR60130
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TFF 90 43

2.60 7PN, LA 13/12°C/min B, KIRETHE 25°C+2°C;

3.90 7rfh P, LL2/3°C/min i, KRETHZE 85C+£2°C,

IR 110 43l

4.70 7350 A, LL6/7°C/min U, HIREREE 25°CE2°C;

WS, W 1h.

The cell was charged as per section 5.2.1,put the cell in the

thermostat,according to the following temperature:

1. Reduce the ambient temperature to -40°C £2°C with
13/12°C/min rate in 60min,then store the cell for 90min;

2. Heating the ambient temperature to 25°C £2°C with
13/12°C/min speed in 60min;

3. Heating the ambient temperature to 85°C £22°C with
2/3°C/min speed in 90min, then store the cell for 110min;

4, Reduce the ambient temperature to 25C =2 Cwith

6/7°C/min speed in 70min;
Repeat above steps for five cycles. After the test ,observe for 1

hour.

9. #HrfEMR M Standard Test Conditions
9.1 AL #% . 13k Testing Instruments
o HRNERE. HEMEAMET 0.5 4:
Voltmeter measuring device: accuracy is not less than 0.5 grade;
o HRIERE. HEMEAMET 0.5 4
Current measuring device: accuracy is not less than 0.5 grade;
o REINERE: WHEAEL0S5T;
Temperature measuring device:accuracy is £0.5C;
® [N EIE: WA NE0.1%;
Time measuring device: accuracy is £0.1%;
o JUTIERE: WEHIEZ L 0.1%;
Size measuring device: accuracy is £0.1%;
o EHEJIFERE: WEHFENE0.1%.

Weight measuring device: accuracy is + 0.1%.

9.2 BRAE R A MES, I MR AEIRE N 25 C£2°C . FXTHREE 15% ~90%, KK/ 86KPa ~ 106KPa M5% k4T,

DFDLFR60130 12
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Unless otherwise specified,all tests are conducted at temperatures ranging from 20°C to 30°C degrees
Celsius,relative humidity from 15% to 90%,atmospheric pressure from 86 Kpa to 106 Kpa. Proceed in the
environment.

9.3 FH Tt B AU B A B LS, BB RAAE — D HBIAC T, BRAESAERE .
Cells for tested must be newly delivered cells,delivered by one month at the latest,unless otherwise specified.
iZ%i Transport

10.1 LRSS RS A 30~60% (HLASHILIR 3.25~ 3.31V), HUS AR T IE i, 7R8I 7 o BBy 1k R 2R3
M EEE I, Bk HEER Rk, A EE .
The state of charge of cell transportation is 30%~60% (cell voltage is 3.25~3.31V). Cells are packed in boxes for
transportation. Violent vibration,shock or extrusion should be prevented during transportation,sunshine and rain
should not be inverted.

10.2 FERCEIEFE Y, 72 SRR, BRI, BR . EE
In the process of loading and unloading,the products should be handled lightly by handled lightly. Throwing,rolling
and heavy pressure should be strictly prevented.

11. Wf74% % Storage Conditions
LS A7 fof RS 30% ~60% (HLE HLJE 3.25~3.31V), HUSICAZ TR ¥ R H-40C~60'C (HEFERAEN
0C~35C), il T WX EN, Nk 5 P, BIASZ RGBT, RLITE B KU B A
Storage charge status of cells is 30%~60% (cell voltage is 3.25~3.31V). Storage environment temperature of cells
should be at - 40°C~60°C (0°C~35°C recommended). Clean,dry and ventilated rooms should avoid contact with
corrosive substances,should not be exposed to direct sunlight,and should be far away from fire and heat sources.

12, B R & F 0 &% = E T Warnings and Precautions for Cell Use
D G B R AR . ORI RbE . BRIESE SR, TETER:
In order to avoid the dangers of leakage,heated,combustion and explosion of cells,please pay attention to:
o AR IR ANWAT, WAEA I, RUSCE T H R I
It is strictly forbidden to immerse cells in liquids. When not in use,cells should be stored in a cool and dry

environment;

o ZEPIGHIGE TRl RS, Wk, INassE,

It is forbidden to place cells near high-temperature heat sources,such as fires,heaters,etc.

®  FHIN I Ik F B B 1 R T A

When charging,please choose a special charger for lithium-ion cells;

® ARG I AR AT L

It is strictly forbidden to use cells by reversing the positive and negative electrodes;

o ARIL G R B GE R I IE SO A F R R

It is forbidden to connect the positive and negative electrodes of cells directly with metals to make them short-circuit;

® BRI B BRI Y L

DFDLFR60130 251353k 1571
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13.

Striking or throwing,trampling and bending cells are prohibited;

® ZRIEIAT T ECH A g o

It is forbidden to pierce the cell with nails or other sharp tools;

® ZRIbAE R T B

Cells are prohibited at high temperatures;

®  ZEILAE SR AN SR pL A7 B M T A P REOE

It is forbidden to use cells in places with strong static and magnetic fields;

o IR, FRARBOENIRES, WEAEREE, N KIBEIRE, JFSL IR EIRT

If the cell leaks and the electrolyte enter the eyes,please don't rub it. Rinse your eyes with clean water and send to
the hospital immediately;

o IRHUER M RIR, KM BE, BREEH. F. R EP IR SRR, SRR RSN E R
L& AT IR 5

If there is any abnormality in the process of odor,heat, discoloration,deformation or use,storage and charging,remove
the cell from the device or charger immediately and stop using it;

o bR N AR, Sl2 S IS B R0 48 5 2 LR IE L XS 224 AhTe N A A AT R K
Az, BAB I B ECE K

To prevent short circuit in cell packaging,there should be enough insulation between lead and cell to ensure absolute
safety. No short circuit shall occur in the enclosure to prevent smoke or fire;

® UERYREN AL, B R B O N R BB PN R e R, P ANE B AT R

Disassembly of cells is strictly prohibited. Replacement of cells should be completed by cell suppliers or equipment
suppliers. Users are not allowed to replace cells by themselves;

o ZEIL{EMH ORI

Using damaged cells is prohibited;

® ZEIEFIAFAY S, AS[E] b b RS VR D

It is forbidden to mix cells of different models and brands;

o ZEIEHTIHAL, ANFER R R

It is forbidden to mix old and new cells with cells of different materials.

7= i 31 4E Product Liability

AU 2 A RO FH I 4 0 5 7 i AR A5, SR PR 42 IR RS 5 R P B PRV R 2 OR A RS . A 442
AU L2 BRI S B A, T8 TR T REERI B IR R A R AH AT

Please read the product specifications carefully before using the cells,and use the cells in strict accordance with

the product specifications and the attached terms of attention. Guangxi Ningfu New Energy Technology Co. LTD will not be

liable for any accidents caused by the failure to operate in accordance with this specification.

14.

1&3T 7 8 Amendment Statement

DFDLFR60130 5 14703t 151
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15.

PRI 04 T A BT BE VR 5 PR A F AW 58 7 i R PERI AR EL, 08 T AR RE IR RO IR m A RO 7
RS T RAERHE AT BT, BT R A BUEE R P

Due to need of continuous improvement of product quality and characteristics of Guangxi Ningfu New Energy
Technology Co. LTD. Which has the right to revise product specifications and maintenance characteristics without

prior notice to users.

H'EZFI Other
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The matters not mentioned in this specification shall be determined through consultation by two parties. Guangxi
Ningfu New Energy Technology Co. LTD reserving the right of final interpretation of the contents mentioned in this

specification.
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