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1 {FHTEE Scope

ARt R AV ST REUERE AT BR 2 =) i A= 7 R Bl IR K L 7 R, RV

This standard is only applicable to lithium iron phosphate rechargeable batteries produced by Changsha lead
power Technology Co., LTD.

2 FE2Z¥ main parameters

i Z¥ parameters %&7% Note
Item
HhZEA Type LiFePO4 Battery
HiGAS Cell Model 54173200-206 LFP
— = . . Discharge : 0.5C
Fr#R % Nominal Capacity 202Ah

Cut-off Voltage:2.5V

Discharge : 0.5C

s Cell | SN Minimum Capacity 200Ah Cut-off Voltage: 2.5V
FrFRELE Nominal voltage 3.2V
WEH Internal Impedance <0.3mQ
RTJ‘ Dimension Max.53.72+1.5/-0.5x173.8 +
0.6x203.33£0.5mm
#HiE Weight Approx.4.02+0.02kg
H4 77 Pack Method 16S1P
Wi Nominal C " 202AH Discharge : 0.5C
b Nominal Lapacily Cut-off Voltage:40V
= NAE Mini c it 200AH Discharge : 0.5C
e inimum Sapacty Cut-off Voltage: 40V
FrFRHLE Nominal Voltage 51.2V
fe® Energy 10,342.4Wh
78 HLHLJE Charge Voltage 58.4V
Ji L 1 H Discharge cut-off voltage| 40V
7t #1772, Charge Method cc/cv
FrifEFE L HLJR Standard Charge 100A
Current
E L 2 B K7 LU Max. Charge Current | 200A
Batterypac | jui i b i3 Standard Discharge
k 100A
Current
BORFFELBOHE LR Max. Continues 200A
Discharge current
¥ FH 1 Cycle Life =>2500 times (¥X)
WEH Internal Impedance <25mQ
. . L482 (L1442) x W592x
JR=} Dimension H236mm
54k Output Wire /
‘ EF‘%FTBZOO-’I 1-02%771%@*# 35 7T Charge
ffizk Output Connector BN 6.0 BEF I 2\ H /40 E LI discharge port
250A e B EDC600V, ik
s
Bl Communication RS485/RS232/CAN

33T
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#H & Weight Approx.86kg
TARIEFEVER Working Temperature | Charge: 0°C--45°C
Range Discharge: -20°C--60°C
A7 ¥ Storage Temperature -10°C--50°C
3 BMS 2% BMS Parameters
3.1 main parameters setting
No. Item Default parameters| Setting or not note
Alarm voltage 3600mV Yes
Cell overcharge Protection voltage 3700mV Yes
protection Protection time delay 4.0 Yes
1 |cell overcharge Released voltage 3380mV Yes
protection released Released Capacity SOC < 96% Yes
Discharging released Discharging current > 1A
Cell over discharge Alarm voltage 2800mV Yes
. After 30 seconds of
protection Protection voltage 2500mV Yes
over-discharge
2 Protection time delay 1.0S Yes o
protection, if it still
. Released voltage 2900mV Yes .
Cell over discharge cannot be recovered, it
. Charging Connect with charger .
protection released will enter the low
Alarm voltage 57.6V Yes
Pack overcharge Protection voltage 59.2V Yes
protection Protection time delay 1.0S Yes
3 Pack overcharge Released voltage 54V Yes
protection released  |Released Capacity SOC < 96% Yes
Discharging released Discharging current > 1A
Pack over discharge  |Alarm voltage 44.8V Yes
. After 30 seconds of
protection Protection voltage 40V Yes
over-discharge
4 Protection time delay 1.0S Yes o
protection, if it still
. Released voltage 46.4V Yes .
Pack over discharge cannot be recovered, it
protection released Charging Connect with charger will enter the low
Over charge current  [Alarm current 205A Yes
. 10 times consecutive
protection Protection current 210A Yes )
occurrences will lock
5 . .
Protection time delay 1.0S Yes this state and will no
Released over charge |Automatic release After 1min longer be automatically
current protection
released
Charging Discharging current > 1A
Over discharge current|Alarm current 205A Yes
. 10 times consecutive
protection 1 Protection current 210A Yes ) )
occurrences will lock this
Protection time delay 1.08 Yes state and will no longer
6 . .
Released over Automatic release After 1min be automatically
discharge current
released
protection 1
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Charging release

Discharging current > 1A

. Protection current 2250A Yes 10 times consecutive
Over discharge current|
. Protection time delay 100mS Yes occurrences will lock
protection 2
7 this state and will no
Released over Automatic release After 1min longer be automatically
discharge current Charging release Discharging current > 1A
Protection current 2350A
short-circuit Protection time delay <300uS
8 protection charging
Protection released
Off load
MOS High Alarm temperature 90°C Yes
9 temperature Protection Temperature 110°C Yes
protection Released temperature 85°C Yes
Low temperature charging 0°C Yes
Low temperature charging -5°C Yes
Protection
Low temperature charging 0°C Yes
Protection released
High temperature charging 55°C Yes
alarm
High temperature charging 60°C Yes
10  [Cell temperature Protection
protection
High temperature charging 50°C Yes
Protection released
Low temperature -15°C Yes
discharging alarm
Low temperature -20°C Yes
discharging Protection
Low temperature -15°C Yes
discharging Protection
High temperature 60°C Yes
discharging alarm
High temperature 65°C Yes
discharging Protection
High temperature 55°C Yes
discharging Protection
Ambient temperature Low temperature alarm -15°C Yes
protection Low temperature protection -20°C Yes
Low temperature protection -15°C Yes
released
11
high temperature alarm 65°C Yes
High temperature 75°C Yes
High temperature 65°C Yes

protection released

Current consumption

Working self-consumption

<45mA (with display)
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12 current <40mA (without display)
Low Energy running mode <100pA
. Pack voltage difference 3500mV Yes open
13  [Balancing
Cell Voltage difference 30mV Yes
14  |Default capacity Low capacity alarm SOC < 5% Yes There is no alarm
when charging
15 [Sleep feature sleep Voltage 3150mV Yes
Time delay S5min Yes
Cell failure protection |Monomer pressure >1V NO Charging and
16 difference discharging are not
allowed
Full charge judgment |ry|| charge voltage >56V Yes It is judged as full
17 charge if the charging
Cut off current <25A Yes voltage and current
meet at the same time
3.2.LED f8/~#iHH LED instruction
Table1l LED Working status indicator
ON
Normal/Alarm OFF/ RUN | ALM LED status
Status /Protection Note
o o o o O o o o o
Shutdown Sleep Off Off Off Off | Off Off Off Off Off All off
Normal Normally |flicker 1 Off
Standby y The battery capacity status
on
Alarm Normally |Flickerl  |Flicker3 Low voltage
on
Normal Normall Normall Off Over charge status,
y y The battery capacity status ( max &
on on he ALM light will
capacity LED flicker 2) the ‘ght Wi
Alarm Normally Normally |Flicker3 not flicker
on
on
Charging N Il If no charging, the LED status
Over charge ormally Normally Off on | on on on on on Eing, !
. on will be standby
protection on
T . N Il
emperature, overNormally Off |Normally| Off | Off | Off | Off | Off | Off Stop charging
current . failure on
. on
protection
Normal Normally [Flicker3 Off .
The battery capacity status
on
Alarm Normally |Flicker3 Flicker3
Discharging on
Low voltage Normally Off Off Off Off Off Off Off Off Stop discharging
protection on
N Il
Temperature, overNormally Off |Normally| Off | Off | Off | Off | Off | Off Stop discharging
current . failure [ON
on
protection
Failure Off Off Normally| Off Off Off Off Off Off [Stop charging or discharging
on
#6513 W
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Table 2 battery capacity status specification

status charging discharging

L6 L5 L4 L3 L2 L1 L6 L5 L4 L3 L2 L1

Capacity LED light

0~16.6% off off off off Off F2 off off off off off ON1

off off off off F2 Oonl| off Off off off

16.6~33.2% Onl | On1l

Off | off | off F2 | on1| on1| Off | Off | Off | On1| On1| On1
capacity (%) 33.2~49.8%

498—66.4% | Off | Off F2 | on1| on1| oOn1| Off | Off | On1| Onl1 | Onl| On1

e6.4~83.0% | Off F2 | on1|on1|on1|on1| Off Oon1|on1|oOn1|oOn1|on1

83.0~100% F2 1 on1 | on1| on1|On1|On1|oOn1|0On1|0On1|oOn1|On1l| oOnt

Running LED Normally on F3

Note: F2: flicker 2 ; On 1: normally on ; F3: flicker 3

Table 3 LED flicker status

Flicker model on off
Flicker 1 0.25S 3.75S
Flicker 2 0.5S 0.5S
Flicker 3 0.5S 1.5S

3.3 Description of buzzer action
Fault: Every second, Buzzer works 0.25S;
Protection: Every 2 seconds, Buzzer works 0.25S; (except over voltage protection)
Alarm: Every 3 seconds, Buzzer works 0.25S; (except over voltage protection)
The buzzer function can be enabled or disabled by the host computer, and the factory default is disabled.
3.4 Buttons Description
When the BMS is in the sleep state, press the button (3~6S) and release, the protection board is activated, and the LED

indicator lights up in sequence from "RUN" for 0.5 seconds.

When the BMS is activated, press the button (3~6S) and release it, the protection board is dormant, and the LED indicator
lights up in order from the lowest battery light for 0.5 seconds.

When the BMS is in the activated state, press the button (6~10S) and release it, the protection board is reset, and the LED
lights are all lit simultaneously for 1.5 seconds.

After the BMS is reset, the parameters and functions set by the host computer are retained. If you need to restore the
initial parameters, you can use the "restore default value" of the host computer to achieve, but the related operating
records and stored data remain unchanged (such as power, cycle number, Record protection, etc.)

3.5 Sleep and wake up status
3.5.1 Sleep status
When any of the following conditions are met, the system enters a low-power mode:
1) The single or overall over-discharge protection has not been released within 60 seconds.

2) Press the button (3~6S) and release it.

3) The lowest monomer voltage is lower than the sleep voltage, and the duration reaches the sleep delay time (at the same

75013 0T
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time, no communication, no protection, no balance, no current).
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4) Standby time exceeds 24 hours (no communication, no charge and discharge, no commercial power).
5) Forced shutdown by the host computer software. Before entering sleep, make sure that the input terminal is not
connected to an external voltage, otherwise it will not be able to enter the low power consumption mode.
3.5.2 Wake up status
When the system is in low-power mode and meets any of the following conditions, the system will exit low-power mode
and enter normal operation mode:

1) Connect the charger, and the charger output voltage must be greater than 48V.
2) Press the button (3~6S) and release it.
3) RS232 communication is activated (this method cannot wake up the motherboard due to over-discharge).
Remarks: After single or total over-discharge protection enters low power consumption mode, it wakes up regularly every 4
hours and turns on charge and discharge MOS. If it can be charged, it will exit the sleep state and enter normal charging; if
it can not be charged after 10 consecutive automatic wakeups, it will no longer automatically wakeup.

When the system is defined as the end of charging, the recovery voltage has not been reached after 2 days of standby
(standby time setting value), and the charging is forced to resume until the end of recharging.

4 4 Appearance
FEIR A PR, IEW M EURE, AN IR, QR B, Hi. AERIE SR RIS

It shall be free from any defects such as scratch, distortion, contamination and leakage.

5 EjliERE %M Performance

5.1 trdEMA 44 1F Standard Test Condition

R S AE B 58 H O — A H IR, BRAERURS R 0T, AR 5 E R 2 A s T B2 :2045°C HH 0 i i
65+20%, b7 FLJ5 . 100A L BB E BRI A&, NRMMERES R, ovF 5 I, Hh—uk s s A E
R E %

The battery shall be evaluated within 1 month from the arrival date.

Unless otherwise stated in these specifications, the following test shall be carried out in an ambient temperature
of 201£5°C, relative humidity of 65+20%

Discharge capacity when the battery is discharged at 100A to 40V after being standard charged. Five cycles are
permitted for this test. The test shall be terminated at the end of the first cycle which meets the requirement.

5.2 MM 2% Testing Instrument or Apparatus

5.2.1 R~}j& T H Dimension Measuring Instrument

I R AR R FE R T45 T 0.01mm.

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

5.2.2 JiHF MRt Voltmeter and Ammeter
T Rt F R N R N BEN. KT 10KQ/V, B A B ZRAE N B R N BELS. /T 0.01Q.

Voltmeters and ammeters shall be equal or more precision instruments of 10KQ/V and 0.01Q.

5.2.3 WEHIX Impedance Meter
P BELI XA 1 5 B %2 g 52 P 4703 (1kHz LCR)
Impedance shall be measured by a sinusoidal alternating current method (1kHz LCR meter)

&
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5.3 i {fE Electrical Performance

LR Item MHRT7 % 241 Condition 3R Specification
TRk R PRUEFEHL S, 24 /NI P9Il A % U
Open-Circuit Volt The open-circuit voltage shall be measured within 252.8V
pen-Lircut Voltage 24hours after standard charge
PrAEFE RS SR E 1 /N SRS T 100A HL AU AR
P 7% HL R, ISR LI ] 1000
Battery Capacit i - 2100%
y Lapacity The discharge time at 100A shall be measured after
standard charge at 20£5°C and rest 30mins
£ 204£5°CHRA T, FH 100A {H R 78 L 28 78 HL HL 1, 4
H A7 H<0.02C: & 1 /N, 100A HL
55 %5 A U 1 /N ESF 3000 ¥, iRl >80%
Cycle Life iif [8] The discharge time on standard discharge shall
be measured after 3000 cycles of standard charge
and discharge at 20+5°C, 0.5C charge and discharge.
1E 20+5°CHRAE T pndE e s o S B 28 KR H
firf LR KR AE 100A JiHL Z2 A8 1 FL s, 1 7 78 F B )
Charge(capacity) The discharge time at 100A shall be measured after 290%
retention standard charge and then storage at 2015 °C for
28days
PR#ETEHL S, fE 55£2°C25fF NI A Bh, #RJ5H] 100A
T RE T E A L, Tl SR HL ]
Temperature After standard charging at 20£5°C, laying the battery at 280%
Characteristic1 55°C for 2hour, then discharge at 100A to 40V, record
the discharge time
PRETE LR, fE-10£2°Co6MF R IEAF 16-24h, Z8/EH] 100A
T RE i QN EE = R SO o9 =N B ]
Temperature After standard charging at 20+5°C, laying the battery at 260%
Characteristic2 -10 ‘C for 4hour, then discharge at 100A to 40V,

record the discharge time

6 MLBiRE Mechanical Performance

LR Item

Mk 2614+ Condition

%3k Specification

BRI Crush Test

K R B AR AT H I, R il — A BAR L
32mm [P RS TR, B2 & /1A E] 17.2Mpa, it
THEIE S8 13KN, 2418 B E ) J5 ik

A battery is to be crushed between two flat surfaces.
The force for the crushing is to be applied by a
hydraulic ram with a 32mm diameter piston. The
crushing is to be continued until a pressure reading of
17.2mmPa is reached on the hydraulic ram, applied
force of 13kN. Once the maximum pressure has been
obtained it is to be released.

K, AEEIE
No fire,
No explosion
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g FRE A S R Im B B R R B E T KU T
AR B I AN TG F I PR R A Bl e 1 A7 e (PO A
T3 T AN TT R E Bk 1 Ik

Pv& il Drop Test The battery has only two axes of symmetry in which
case only two directions shall be tested. The battery is
to be dropped from a height of 1 meter twice onto
concrete ground.

ANENE, AkEk, AH
A
No explosion, No fire,
No smoke

W el R E RS & b, W XY,Z =45
FHREN 30 b HRIE 1.6mm

A full-charged battery is to be subjected to simple
EZNIR Vibration harmonic motion with an amplitude of 1.6mm total
maximum excursion. The frequency is to be varied at
the rate of 1 hertz per minute between 10 and 55

hertz. The cell shall be vibrated for 30 minutes per
axis o XYZ axes.

AR AR, AN
Y
No leakage, No Fire,
No explosion

7 B ZE4£MAEE Cell Safety Performance

& F% Item MK %A+ Condition

3R Specification

fE 20 5°CRAET, HIBH 1C MRARE 40V, R J51H
JEAOV ikEI R RERZIL N OA, WA A FL it I FE AR 1k, 24 H
Wl T —IE(EARLY 10°CHY, {5 15525,

At 20+5°C, charging battery with constant current 1C
to voltage 40V, then with constant voltage 40V till
current decline to 0.

i 78 ik Over charge

A A K

No explosion, No fire

AE20E5°CIRET, FEhrE M E R B4 L E
Jei, AR 30m Q AR 24 /NE.

I TCHL At 20+5°C, according to the requirement of the
Over discharge standard of discharge after discharge to termination
voltage, 30 m Q external load discharge within 24
hours.

AN AN E AT

No explosion, No fire

£ 20£5°CIRAE T, britETE i A, R it i IR A A — AR
/T 50m Q [{ FEGER, TE 6 /M.

AR A K
T R KT 150°C

sl UR! i i
% %),Jﬁﬁ_ At 20+5°C, Standard charge, across the electrodes of No explosion, No fire
Short-circuit . ) i The temperature of the
the battery with a less than 50 m Q wire connection, 6
h surface of the cell are
ours
lower than 150°C
WAL BT T, DL B 522° CHF M, —
HE| 130°C, JBE 30 70 fh _
- . . . : o AN K ANE M
fn#dt Heating Battery is heated in a circulating air oven at a rate of _ _
. . . . No explosion, no fire
5+2°C per mins to 130°C, an then placed 30 mins at
130°C

8 Wi HE Delivery Conditon

R T, it R 20-50%, MARHRER, FRUURTIL, hITHE. 18
Approx. 20-50% charged

Shipment voltage: 48. 75-50. 1V

&
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9 HE&K4K Pack Drawing

592,5

442

I

236, 4

#7E Remarks:

1. R~ Dimension: L482 (L1 442) x W420x H345.6mm
2. FECEG . HBEFTB200-11-02F 7 4 HE TG 176, OREHETE 34 s/

ZU5E HEL AL 250A%0 5E HEL FEDC600V, 5 IE 41 B

3. MEIFKERocker switch KCD1-101 2 filpin 6A250V
4. 3.PFEH€ Iron box color: B Black
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0 %45 Warnings
D97 L FL AT BE A AR AR R, R R A T R R B TR e T

To prevent the possibility of the battery from leaking, heating, fire, Please READ this specification carefully before

Revision: AO

usage and observe the following precautions:

O 7t BN 17 126 FH B I R 2 PRV 6 ) 7 P

O HL M AL 5 2 A AR BT SR B A A 41477, 425 11 FH AR B A Al A7 R T
O AN FIIR NI /K BK H .

OZE 1K AL TR IR 55, A0 N AR 55 16 FH i %
OZ%E 1 3] 1F A AR A FH Lt

O 11 it B e N FL YA e

OZE 14 i il 5 N\ K BN #vds

O HLt AR F AR LB 5 P AN 2 [ 5l R A il 2R IR B
O%E 1E 4 8 B4 it %) 1E SRRk AT 4 i 4
OFEIERs b 5 ), I e e T 55— kg s iy w4
OZE 1 Rty BRI, R I PR 55

OZE 11 B 542 rE B AN F BT - B0 HL ER 245 o) 2 rL .

© When recharging, use the LiFePO4 battery charger specifically for that purpose
© Do not strike battery with any sharp edge parts, such as Ni-tabs, pins and needles
© Do not immerse the battery in water and seawater
© Do not use and leave the battery near a heat source as fire or heater
© Do not reverse the position and negative terminals
© Do not connect the battery to an electrical outlet
© Do not discard the battery in fire or heat it
© The battery tabs are not so stubborn especially for aluminum tab. Do not bend tab.
© Do not short-circuit the battery by directly connecting the positive and negative terminal with metal object.
© Do not transport and store the battery together with metal objects such as necklaces, hairpins etc.
© Do not directly solder the battery and pierce the battery with a nail or other sharp object.
N EithER{EY A Battery operation instruction
1.1 78H
Charging 7¢ F Rt : AN BEER L RUAR 15 0 7€ OB KR 78 HE R UL
FERLRLIE . ANBE R I AURS TR B AR e A PR 1 F
FEFLIR L - R 7 F L PR 20 RIS 5 P L Y A AT
SetEdEE LT e, S mUE R 77 e . dn SR e i IE SO UE) 78 H 2 RSB K
Charging current: Do not surpass the biggest charging current which in this specification.
Charging voltage: Do not surpass the highest voltage which in this specification

Charge temperature: The charge temperature is in according to this specification.

11.2 it FLiA Discharging
PV 0 FL R VA A B A R 5 R0 1) B KT P FL AR
T DR ) R AT P 4 22 R R A AR A B T U
L, TS P R A0 20T B ) Y TR AT

212 0 H 13 1
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Discharge current: Do not surpass the biggest discharge current which in this specification.
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Discharge voltage: Do not be less than the lowest voltage which is in this specification.
Discharge temperature: The discharge temperature is in according to this specification,

11.3 il B Over—discharges
JELIST T R PR 7 o TN S R A, E R A TR AR e T L 2 M B A A D RE R R, AR K A PEANREIE
A g B R A — AR R 2 H ShRE R AT 2 . T F I e I TV R S OR A — E LR
After the short time excessively discharges charges immediately cannot affect the use, but the long time
excessively discharges can cause the battery the performance, battery function losing. The battery long-term has
not used, has the possibility to be able to be at because of its automatic flashover characteristic certain
excessively discharges the condition, for prevented excessively discharges the occurrence, the battery should
maintain the certain electric quantity.
11.4 W47 Storing the Batteries
HE I TE AR TIAE R IR B TEE Y, AR =1 F, BWRG TG4 BB E .
The battery should store in the product specification book stipulation temperature range. If has
surpasses above for 3 months the long time storage, suggested you should carry on additional charge to
the battery.
11.5 LR N Al ANRE TS 8 4/
Please do not continuously charge the battery over 8hours.

12. HAh =1 Others

© B A i R L TR H SO RE DAAMI AR, BRSO R E BAAM A S5 1R T s A m i, N SRSR R R A YDA
PR IR R AR A, RN 7R B AT R 2 1 S50 A AR S F it 2E 240 260 1 I PR e S 22 4 1tk

© X T H SR E DA SF A T A R b T 3 AR A A Sl VDS T e IR A BR A R A T 51 .

o W LE, KV REIFHA IR A 7 2 LA 20 2 % 7 A < IERA 1A A5 A i A eSOt At e

O AR AU B A5 TP ORAR S T, ZRE X5 B s i o

o If the customer needs to use the battery for equipment beyond the provisions of the document, or use the battery
under service conditions beyond the provisions of the document, he should contact Changsha lead power
Technology Co., Ltd. in advance, because specific experimental tests are required to verify the performance and
safety of the battery under such service conditions.

© Changsha lead power Technology Co., Ltd. is not responsible for any accident caused by using the battery under
conditions beyond the provisions of the document.

o If necessary,Changsha lead power Technology Co., Ltd. will inform the customer in writing of the improvement
measures for the correct operation and use of the battery.

© Any matters not mentioned in this manual shall be determined by both parties through negotiation.

FA3 51 13 7T
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