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1. ‘& TEHE Application Scope

AHEFHE T 48VA00A  48VAOOANREIR B A v] 7 i rE it ZH (LA fi R A i 4L ) OB AR BE L 450 ARZER L Ik
JIERE I AR 5 R 0E F T BRI 90 BOHT REVRAT BR 2 =1 A2 7 1Y) it 4.
This specification defines the basic performance, technical requirement, test methods and matters needing attention of

48V400A  48V400Ah LiFePO4 cylindrical rechargeable battery pack (hereinafier referred to as battery pack). This

specification applies only to battery pack of Shenzhen Topway New Energy Co., Ltd

2.1 R~f/~EK Size Diagram

SMERSE Outline Size

A80mim

= .
=)
)
NV - ) - S - - AN
8] j s i
AH jﬁﬁ i . Rj-. I H Item jﬁﬁ ) R~} Dimension
Item Description Dimension Description
JERE e 600V120A HLES
H 380+ 2mm i QEERT ZLIE AR
Thickness TR ER P g
w - 480+2mm Kz p 7
Width
L K 480+2mm bl W RS485+232+CAN T
Length

%1 DEBRURIOY R AN R .

Remark 1: All the dimension show above is outside size of battery Pack.

HVE 2. HIBAERE. T, KEMER, WEESER T EitA BRI SRR T 300gfs

Remark 2: When measuring the battery pack’s thickness, width and length, the stress of the measuring
instrument on the battery pack should be larger than 300gf.
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2.2 #11 Connector

FEREO/ BN Ffil s

Interface: charging interface/discharge Metal contact red and black

‘CAN%D \ ‘SR485§‘§D \

N\

o 0] fo—c) ‘Esw i 6 o o] fo —o)
) tr9e sr FE
- = + +

2.3 32/ Product photo
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3. HEARZSEEY Characteristic(@25C)
FF 5 TiH AL FHIE(E w0
No. Item Unit Value Remark
3.1 A4 Basic Characteristic
CEFUNILES
01 Sy - | 47173120-100Ah LiFePO4
Cell model
HET
02 ’E”ﬁ,ﬁ, - | 1681P
Combination Mode
N0
0 | WHER Ah | 100 ‘
Nominal Capacity 0.5C 78 0.5C Jit (34
TNy BRE 25'C+2)
0a |FAERE , Ah |95 e
Minimum Capacity
,—\,ﬁ \
05 | PUEMIE Vo512
Rated Voltage
AL
06 L Eﬁ_r V | 584 Al
Charge Ending Voltage
. . CIR%'s
1EHE
07 ﬁﬁZ'EEéiz ERES | v |0
Discharge Ending Voltage
i M
08 PRt 78 H FL IR A 10
Standard Charge Current
09 IR 78 L LA A |20
Max. Charge Current
b IAE M
10 *TﬁﬁQEEEE/ﬁ? A |50
Standard Discharge Current
B PR .
11 =N *J?QEEEEJFL' A 100
Max Continuous Discharge Current
2 s AL
1o | TR % | 2 6000times/25°C /0.25C
Cycle Life
75 4 7R
13 | PoTRR | memin 1spoc
Shell type
14 | HEE/Weight kg ~55
0~+45°C 7eH, Charge
15 TR Operating c
Temperature -10~ +60°C Jit# Discharge
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16 | i) HiJE/Delivery Voltage \% 40-54
3.2 {4 HUER%E  PCM Characteristic
01 Ry HE v .65 FLER LR
Over Charge Protect Voltage ’ Single Series
‘TJ- - ik iR H‘ ‘El
op | LRI , mS | 1000+ 500
Over Charge Protect Delay Time
03 I R R A ) TBCH,
Over Charge Release Condition Discharge
04 R HL v 05 FLER LR
Over Discharge Protect Voltage ' Single Series
‘TJ- ' - ik iR H‘ ‘El
05 l_ﬁﬁlﬁ‘ﬁf'bﬁ i [H] | ms | 100+ 50
Over Discharge Protect Delay Time
o | LG REE
Over Discharge Release Condition Charge
TR I I R A F IR ,
07 A 300 A
Discharge Over Current Protect TH
S o R E R
08 ﬁﬁl.EEL/JILT%?FLL (1] . mS | <1045
Discharge Over Current Delay Time
TR A A o A
h 2| F‘ N,
09 Discharge Over Current Release - HiF S8k
o Release From Load
Condition
o | R | it
Short Circuit Protect Condition External Short Circuit
o] M 9E IR B
11 % E%T%T)'ji_'lﬂﬂj“llﬂ | us | =600
Short Circuit Protect Delay Time
19 TS DR e B 25 A ) Wi %k /78 H
Short Circuit Protect Release Condition Release From Load/ Charge
YT B
13 | TR R vV |34
Equalization Start Voltage
Yyt ey
14 | PERIR mA | 45
Equalizing Current
== ™
15 lﬁ{/ml{%yj C 65
High Temperature Protect
=] =
16 RIS c |20

Low Temperature Protect
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4. WIRER Test Requirement

4.1 kprENR 441 Standard test condition

A DN F Y 2H A AT AR 8w L I TR AN R — A H R e A, HOREAT I TR DA B AR IR . BRAE S A RUE
AR AR AD o B8 & TR REAE BAR 26 A R HEAT

Battery Pack to be tested should be new battery pack within one month after shipment from our factory and the
battery pack should not be cycled more than five times before the test. Unless otherwise specified, test and
measurement should be done under these conditions:

W Temperature : 23°C~27°C

FXHEE Relative Humidity : 45%~75%RH

KA JE Atmospheric Pressure : 86kPa~106kPa

4.2 MEEAER Test & Measurement Equipment Requirement

1) R~ & % % Dimension Measurement Instrument :

W& RAF B RS FE AL T 0.01mm.

The dimension measurement shall be implemented by instruments with equal or more precision scale of
0.01mm.

2) AR R G RS LN AE20.1% LA, B S E£0.5% LA, THIASE£0.1% LA .

Battery test system should have current accuracy within £ 0.1%, voltage accuracy within £ 0.5% , & time
accuracy within £ 0.1%.

3) R AR B AR T7+0.5°C

Temperature measurement accuracy of instruments should be within £ 0.5 C.

4) LR Voltmeter:

[ AR B R BEE S, WHAVINT 10 KQ.

Standard class specified in national standard or more sensitive class, with internal impedance not less than 10
KQ.

5) HiE Ammeter:

[ bR B R A 2%, B4R R A R R SR BN T 0.01Q.

Standard class specified in national standard or more sensitive class. Total resistance including ammeter and
wire is less than 0.01Q.

6) WFHMNATT 2 938 i B BT (AC 1kHz LCR). WIHANRIEEME, <xBiE iAot rUIR A T AN 2 AR A2 4k
HEGILKE., FEA K.

Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR). Resistance is not a
constant value according to the change of temperature and state of charge, and related to lead length and
capacity.

7) FrE MR I E AR T AR E AR IR S

All test equipments and measuring instruments should be passed inspection of calibration organization.

4.3 FrifE7e #/77%: Standard charging method

FEARAENA AT T, DAARAE TS f AL AL (0.2CsA )R 78 L 28 78 FE B L I, 1 DA 7 A AL Al T 7 Pl 28 P VAT PR IR 1)
0.02CsA B/
At standard test condition, charge battery pack with standard charge current (0.2CsA) under constant current
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mode to charge ending voltage, then charge battery pack with charge ending voltage under constant voltage mode
till charge current declines to 0.02CsA or less.

4.4 SN SR E Appearance Test Standard
HL AR I, oM, o B R RIE MU G, eI, o it O E 0 H e A ISR

There shall be no such defect as scratch, flaw, crack, rust, leakage, or which may adversely affect commercial
value of battery.

5. B MAE Electrical properties

5.1 %#(0.5CsA) Capacity @ 0.5CsA

it 78 B 16 0.5~ 1.0, 2R J5 FH A CsATEIAL I L 22 8 1k FEL S, 10 SR LIS []

After standard charging, laying the battery pack 0.5~1.0h, then discharging at 1CsA to ending
voltage, record the discharging time.

Fr#E Criteria:  257min

5.2 {&KiEiH Discharge at low temperature

PREFR LS, 1E-2022°C&AF T AF16h, A5 HI1CsATR FL AR Lk 1k fE s, 0 SR8 LN (]

After standard charging, laying the battery pack at -20£2°C for 16h, then discharging at 1CsA to
low temperature discharge ending voltage, record the discharging time.

FrifE Criteria:  239min

5.3 HiRjiH# Discharge at high temperature

WEF LS, £ 60+2°C oA FIEAF 2h, A5 1CsA U EEUE AR, E I [H

After standard charging, laying the battery pack at 60+2°C for 2h , then discharging at 1CsA to
ending voltage, record the discharging time.

FrifE Criteria:  257min

5.4 i 77y Cycle Life

PRt 7S HL S 16 0.5~ 1.0h, 58 5 FHO.25CE B AL L R, 4 E0.5~1.0h, EE LI DR,
LRBIELE PRI I [R] /N T-4245) B, (s 78 i F IR

After standard charging, laying the battery pack 0.5~1.0h, then discharging at 0.25C to ending
voltage, laying the battery pack 0.5~1.0h again, Repeat these steps above till two consecutive
discharging time less than 42 minutes, record the cycle count.

Fr#E Criteria:  26000times

5.5 fiiELIRFERE ST charge retention

PR 7o L 4 B 28 %, SR I FH 1 CsAE I 8 e, 28 A8 L FEL IS TE SR TBORL N )

After standard charging, laying the battery pack 28 days, then discharging at 1CsA to ending
voltage, record the discharging time.

FrifE Criteria:  251min

6. FEFEMN M Environmental Suitability




7

: Shenzhen Topway New Energy Co.,Ltd AR A A0

TS 9/13

6.1 {EEWH Constant Damp Heat Test

PREFE RS, 7E40+2°C/90%~95% %% F T A748h, R4 rEith 20 B 70 AR v MR A B T Hl B 2h

After standard charging, keeping the battery pack in environment of 40+2°C/90%~95%RH for 48h,
then laying the battery pack in standard test condition for 2h.

bR TCHIE. TCE .

Criteria: No explosion or smoking.

6.2 Rz Vibration Test

PRAEFEE ST, R A AR IR BN & L% 10HZ~30HZz/0.38mm 1 30Hz~55H2/0.19mm (AR AR IR, 5 X,
Y. Z ZAJ7 B AIESH RSN 30min, F5UE Ay 1oct/min, 5 WS WS HLIB A K LR

After standard charging, fix the battery pack to vibration table, vibrate the battery pack in each axis of X, Y, Z
with frequency sweep rate of 1oct/min for 30 minutes under the vibration frequency and amplitude of both
10Hz~30HZz/0.38mm & 30Hz~55Hz/ 0.19mm.

PadfE: CBRSE. BEM. TIRE. BEAMETH0E k.

Criteria: No explosion, smoking or leakage. Battery pack's voltage not lower than rated voltage.

6.3 fiffEMX Continuous Shock Test

PRHEFE LS, R I 2 AR & B AT SRR XS YL Z07 A o A, DA oS U H it Ak
M HL T o

After standard charging, fix the battery pack to shock table, shock the battery pack in each axis of
X, Y. Z with these condition:

fik i E ini# - Acceleration : 100m/s?

ko R SERT (A Pulse lasting time @ 16ms

£5r8h %% Shock times per minutes : 40~80 times

b4k E Shock times : 1000£10 times

i TORIE. TEM. TR

Criteria: No explosion. No smoking. No leakage.

7. 41k #e Safety Characteristic
AR 22 2 PR e A6 O BT X LI 2H P8 FH ) R F S

These safety Characteristic test is applied only to the cell used in this battery pack.

7.1 #yhd  Thermal shock
P e A B LA Y, LAS22°C A B B B T RS IR £130+2°C G, EIE.30min.

Put the battery pack in the oven. Raise the temperature of the oven with 5+2°C per minute to 130+2°C and lasts
30 minutes.

PritE: AR ABRLE.

Criteria: No fire, no explosion.

7.2 iLj  Over Discharge

HLlZH LL0.2 CsATE I AL B L oL, SR AM2300Q 17 8 7i5 FE24 /M o
Discharge the battery pack with constant current of 0.2 CsA to discharge ending voltage, then
connect the battery pack to external load of 300 ohm for 24 hours.
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P AN ABIE. AR AW
Criteria: No fire, no explosion, no smoke, no leakage.

7.3 %1% Short Circuit
b v 78 HEL S FE T ZH A SR g LE SRR — R /N F100 mQ 1 S 2kiEs:, E 1/,

After standard charging, connect the anode pole to cathode pole of the battery pack's discharge
terminal by lead with impedance less than 100mQ, keep 1 hour.

Frtf: AR ABEE. AR AR

Criteria: No fire, no explosion, no smoke, no leakage.

7.4 178 Over Charge

HlZH A 0.2 CHA HLJAtfE I 78 L 25 70 FLak 1 F AR JE DA 10V LR E R 78 i, R LR N EOREF 10 /F, Bl
HE AR BT A LE.

Charge the battery pack with constant current of 0.2 C5A to charge ending voltage, then charge the battery pack
with 10V of charge ending voltage,and with the constant voltage 10 hours,or until the cell voltage will not rise .

PrdE: ANEK . AERLE.

Criteria: No fire, no explosion.

8. g fizHiE R Storage and Shipment Requirement

WiH Item ¥riE  Criteria
E/ﬁ 71> 1 N
ihfr(t/jriod(:e}js)than 1 month) -10C~45¢
TR e
Storage temperature RT3 ) -10C~35C
g P Medium period (less than 3 month)
KIS 34
FMGER 3 ) 0'C~30°C
Long period (more than 3 month)
MXTHEE  Relative Humidity <75%RH
far HRZS  State of Charge 40%~60%

PV A LE A I 8] A7 i P R = A F Fe L — K, T 2% 7 A0 F b o4 7 B R AL 1 78 FL 4 70 FRL 0.5h~1h ff OR RV ZH DR FF
40%~60%H &= -
Battery pack must be charged every three months when long term storage, please charge the battery pack with

standard charging current for 0.5h~1h to keep 40%~60% state of charge.

9. AR FH Charge the Battery Pack

1) AR EN T H ARG AR g, JHE 2Rk p 77 k.

Please charge the battery pack with matched specified charger, and connect them in the way required by the
specification of the charger.

2) AR IR AR A b, SIS AR RE AR, HET G AR AV RE R T PR R AR TN TR
LA

Do not cover anything over the battery pack when charging it, otherwise the heat will accumulate, that may
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cause declination of the performance of the battery pack and even cause leakage.
3) AHENMEIEEZ: 0~45T.
Charge the battery pack at 0~45C.

10. 4 f13:& Warning and Caution

/ '\%"T’:’? WARNING

1) AR 1L A IR AR S, BB R FEIB A 4 N 70 H AR RN LU

Do not connect the battery pack's positive (+) and negative (-) poles reversed to charger or load, Do not connect
the battery pack to charger's input power source (AC power supply).

2) AR R AL I B 5 AN b Y T R R HA 5 SR W o e i A AR AR S, LA AR R .

Do not let the battery pack's terminals (+ and -) contact with unnecessary wire or any metal or stored them
together, that may cause the battery pack short-circuit.

3) ZEILETHI. Ry, OB, BER F A

Do not drive a nail in battery pack, hit the battery pack with a hammer, stamp on or throw the battery pack.

4) 25 EAL E AR At 2H B e F v 2 A

Do not disassemble or alter the batteries’ outside structure.

5) AR ILFES MBI TR, 75T A2 3 s . kRIS

Do not use the battery pack under blazing sun, otherwise it may cause battery pack overheating then catch fire

or function failure.
6) AR I AN K BCE IR A, AN B F B LA A AR SR A B
Do not put the battery pack into fire or heat the battery pack; do not store the battery pack in high temperature
environment
7) ZEIERE B A TN K AN [ ARRY PR A7 I AR S TBCE AE B v AR A S
Do not submerge the battery pack in water or get wet in the rain, keep the battery in shady and cool place when
stored.
8) ZEILIELE 7R HL 24 /N,
Do not charge the battery continuously over 24 hour.
9) FEIBAE A F AR AR AN SO VERR LR
Do not discharge the battery pack continuously when charging it.
10) Hb/E 7R B ISR, R HILRR. R, E S EVE RS, ST KR
When charging or discharging the battery pack, if you find any abnormal smell or noise, you must stop the
charging or discharging at once, and contact the manufactory.
1) BB/ER T 0~30°CYL LI, AEMRESA I MR, XA OB,
When using the battery pack out of range of 0~30°C, the capacity may decrease, that doesn’'t mean the battery
pack was failure.
12) H it A A TR A FL I DL S B AN AN DU A A . ANEAE P AR B S A A AR, BRDER e (1000V PAED
BB, MRBAEM TR, K 2%, BIHEGEKRE.
There is a protective circuit inside the battery to prevent contingency. Do not use the battery in the place of static electricity,
(above 1000V), for it is easily destroyed the circuit board so that the battery doses not work and causes over-heated, distort,

smoke or burning.
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11. A N HERR 57 Typical Fault and Exclusion Methods

Can’t charge the
battery pack

contact

IR R e R X HeBR 77
Fault Phenomenon Fault Possible Cause Exclusion Methods
F Yt 2 T P R e TGRS B 2R IEAERBUR 2
Discharge wire not connected Connect discharge wire correctly
‘ S . Wi T I 552 30S 1 A& LA B T80 H OR3P
Fh 2 T4 GERUED G P S A =P SV ) . N
Switch off the battery pack for
Battery pack no The battery pack not released ) .
i about 30S, then switch on it to
output from discharge protect mode ) .
release discharge protection
FEIBAH LV e SN LR I G
The battery pack is empty Charge the battery pack
. or A 7 F g L A Sk S TR A R S
7 L5 LA S A 3 e " =
M2 ok e Output plug of charger poor o

Ensure the output plug of charger
firm contact with the battery pack

I ZH 78 . The battery
pack is fully charged

Al LLEH 4 H 4l The battery
pack is ready to discharge

78 HL 38 LR AR AR AT AN 5
Power indicate

LED of charger

doesn’t work

78 HL A Sk AR TR T
Input plug of charger not
connect to AC supply

W 78 R B N A Sk 4% U ] R 4TI
FL 97 o

Connect input plug of charger to AC
supply as specification required

s WBHAR R, 15 AF R RS EA IR .
Remark: Any other fault, please contact with after-sale service department or dealer.

12. %77 HH Statement

(1) HIZ I AEH T A iAW, 27 i 20k B AL Tk SO R DLAMR B, BRAE SCIFRILE BAAM
FEFI A A Al SR R IR 08 B e BR A m] R R4 ThRE A sE 3 . 28/ i % i) F T )
R PRI FEHL S RPN B0 i) e 5 T 5| A2 XA A < e P A 2 w) AN 157
If the battery is used on other instruments or operating conditions than those described in this document, please
contact with your manufacturer for how to get the best performance, at least consult its maximum current, fast charge and
special application. Shenzhen Topway New Energy Co., Ltd
(2) X8 H ST E PLAMR) S5 A R HT R I3 A AT A e, ol R A A A R L L Y L RS
BRI, TRIIT 40 BORT RE IR A IR A mI A 7157
Shenzhen Topway New Energy Co., Ltd will take no responsibility for any accident when the battery pack is

used under other conditions than those described in this Document.
@) E, FINT S BT RE TR A IR A 7 2 AT G 55 P A S IE R VR 450 B H it 28 1) 2t 5 7t o

Shenzhen Topway New Energy Co.,  will inform, inawritten form, the customer ofimprovement(s)
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regarding proper use and handing of the battery pack, if it is deemenecessary.
(A)ARZRINTH 0 B IR A IR~ 7 fo v, B A AR SO, 75 0 e i A T S e i ok
B T EA DT
Shenzhen Topway New Energy Co., Ltd will take no responsibility for any accident when the battery pack is

disassembled that isn’t subject to Topway approval.

(5)XF T AR HIRYN T #0385 88 REIR M A A PR A 7 R AR/ R G0, R AR, &P A 53 AR AR

BAEPRSG ., AN SIE S, SHRNE, FEmEE A m AL LA R G315 00 et 4 e N H i

AR T R A ER R A R . Bk, R A A T ST .

Please tell the parameters of the BMS/PCM and charger, If they aren’t provided by Topway
Technology We will check the match-able quality between the BMS/charger and the battery. If you

don’t provide it, Topway will take no responsibility for any accident.
(6)HI T ANFIHL A SRR, $E rhe N RS EAH SRR E AT
The loss caused by force majeure should be implemented according to relevant laws and regulation
(TYEAT AUl B P b R S BRI, 202 X5 DR i 1 E
Any of the matters not mentioned in the specification, subject to mutual consultation
T SRR S, SO ERIA RS, g R AR T = R A, W RBRI AR A5 A A
Please confirm the specification timely after got it. If you haven’t confirmed it after got specification within three
days, it shows the default content of the specification.

13. {&iTid3 Revision History

FAS B HNE H Bir
Version Details of Change Date Revise

A0 WK KRAT 2022.121
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