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1 System/ R4t 2
1.1 Applicable Scope AEFITEHE

The purpose of this product specification (“Document™) is to specify the specifications of the rechargeable lithium
battery system(System or Product) to be supplied by to Customer based on customer requirements . The product is composed

of BMS Box with system, modules with system and base with system. For the avoidance of doubt, the specifications

specified herein only apply to “customer” product.
AFARAS CRFRASCAF B AR 57) FlR 78 5 7 SR E i A8 2 7 7] 78 F Lt 2 28 3 (<7 At B FELTER ™)
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1.2 Standard Environmental Test Conditions /FRAEFFIERRFAF
Unless otherwise specified, all tests stated in this Document are conducted at below conditions/ % AF 4 5 45 &, A H#

%5 I R n S 2K A

®  Temperature/J5 fF:25 £ 3°C (“Temperature Condition” /i 5% 1)

®  Humidity/i% #: 5% -95% RH (“Humidity Condition” /3 & & 14)
Throughout this Document, numeric criteria annotated by “*” means such criteria are only applicable to fresh unused
Product within 30 days from manufacturing date. Products either have been used or stored for a period longer than 30
days by Customer and/or its customer may exhibit an inferior numeric parameter than such criteria. Customer agrees that
such occurrence does not constitute non-conformance of specification/ A MM i, FrEbrE <+ I H 2 1EH
T RAE AT HA 13 AR 30K A ER = e 0 2R il LA A P A7 I TRDER S 30K, T RESR I AR T v
MG, B R TR 527 AN BRAN T & LA

1.3  System Appearance/ Component RS EHHR
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BMS BOX Input connector

Pin No. BMS BOX Output connector
1 B+
2 B+
3 NC
4 NC
5 CAN1 L
6 PWR_EN
7 POWER+
8 POWER+
9 CAN _H
10 ADDR DO
11 GND
12 GND
13 NC
14 NC
15 NC
16 NC
17 NC
18 NC
19 NC
20 -
21 -
22 PE
23 NC
24 NC
25 NC




Module Output connector and Module Input connector

Pin No. BMS BOX Output connector BMS BOX Input connector
1 B- B+
2 B- B+
3 NC NC
4 NC NC
5 CAN1 L CANI L
6 PWR_EN PWR_EN
7 POWER+ POWER+
8 POWER+ POWER+
9 CAN H CAN _H
10 ADDR DO ADDR DI
11 GND GND
12 GND GND
13 NC NC
14 NC NC
15 NC NC
16 NC NC
17 NC NC
18 NC NC
19 NC NC
20 - -
21 - -
22 PE PE
23 NC NC
24 NC NC
25 NC NC




Base connector

Pin No. BMS BOX Output connector

1 -

2 .

3 NC
4 NC
5 NC
6 NC
7 NC
8 NC
9 NC
10 NC
11 NC
12 NC
13 NC
14 NC
15 NC
16 NC
17 NC
18 NC
19 NC
20 -

21 -

22 PE
23 NC
24 NC
25 NC

1.4  Detailed Specifications/VEZHFHE

The specifications listed in this Section 4 shall be the detailed specifications for the Product/ 41 7f 2

R AE = B VR AL
1.4.1  Basic Parameters/ZAR Sk

4 o (K

No./ | Items/ Specifications/
F% | BH SR
1 Total Capacity/ 5 & & 50Ah
2 Usable capacity /7] F 45 & 48Ah
3 Max. Charge current/f K78 H IR (@25 °C) 25A




4 Peak discharge current/ W {H i HL HL i (@25 °C,5 S)6 50A
s ”;EoomTemperature Cal:endar Life(25°C£2C)/ * = 10 years
it H 75 (25°C+2°C)
*RoomTemperature Cycle Life(25°C+2°C)/
6 B RAEFR A £7(25°C42°C) 6000 cycles/80%EOL
7 Operating ambient temperature/{# F 25 35 {5, & -10°C~50C
8 Optimal operating temperature/ fi¢ ££ 1. /F i & 15C~30C
9 RTE >95% 1
10 | Operating ambient humidity/f# F ¥£ 45 {5 & 5%~95%RH
11 | Self-discharge rate of Module/ H i H % <3.5%/month/@25C
12 Module Series connection/Module 5 5k Jj fig 35~6S
13 Cooling/ ¥ #) 77 5% Natural cooling/ H %A ¥4 %
14 | Altitude/ ¥ 4 = & <2000m
5 Communication port (between parallel battery systems) i CAN
54 L (B R G 1A B8 AS)
6 Communication between EMS and battery system/EMS 5 CAN
L R G0 A5 7 50
17 | Regulation compliance/ = i i N\ b #E TUV
18 UN Transportation Test Standard 12 i 2 4= bR 15 UN38.3
19 Ingress Protection rate/IP %% 2 IP55(After stacked)
20 | Environment protection standard/ ¥ £ 3K RoHS , REACH

' Measure method: 0.2C (C=total capacity, 0.2C=10.0A, constant current) charge to 3.65V as cell (max), 2A charge to
3.65V as cell (max) or SOC=100%, then 0.2C discharge to 2.8V as cell cut -off. Cycle for 3 times/ill & 77%: S&/H 0.2C
(C B &, 0.2C=10.0A) fH 70 L & s A K LR S.65V BhEE, F 2A THIR 78 B 2 B B K HL TR 3.65V B
SOC=100%# 1L 75 #, #RJ5 H 0.2C LA 2.8V BB . JEIA3 Ko

RTE: Round-trip efficiency (RTE) — the ratio of discharge energy removed to regen energy returned during the
profiles/Ji HL & 5 1) 1] A 5 4 LU AR 9 PR 34 20

SOC: State of Charge (SOC) — the available capacity in a battery expressed as a percentage of rated capacity./ Hi it
AR SPUE RN A0 H.
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1.4.2  Electric Parameters/ B8 ¥
Parameter/ 2 ¥ Specifications/ 2 3 FL k&
Module quantity & 3S 48 58 6S
Total capacity/ s 75 & 50Ah
Usable capacity /7] i &% &
48Ah
Total energy
) 7.68 10.24 12.80 15.36
S E (kWh)
Size I} (W*D*H) mm 550%430%699.5 | 550*430%831.0 | 550*430%962.5 | 550*430%1094.0
Weight# & (kg)
115.0 145.0 175.0 205.0
Nominal voltage FrFK HLE (V) 153.6 204.8 256.0 307.2
Output voltage range 24.0-288.0
- 134.4~172.8 179.2~230.4 U~zoo. 268.8~345.6
it RTEE (V)
Module/dR4H
2.1  Part Number/$}5: -
2.2 Detailed Specifications/FEZARLRE

Throughout this Document, numeric criteria annotated by “*” means such criteria are only applicable to fresh
unused Product within 30 days from manufacturing date. Products either have been used or stored for a period
longer than 30 days by Customer and/or its customer may exhibit an inferior numeric parameter than such criteria.

Customer agrees that such occurrence does not constitute nonconformance of specification/ A<, Frf bx
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No./pfp & Items/3ji Specifi cations/gi
1 *Total Capacity/ Energy brbR 75 2/6E & 50Ah/2.56kWh
3 *Nominal Voltage/FrFx B 512V
4 Output Voltage Range /4 ! HiL[E U 44.8V~57.6V
Module Safety Certification/
> BUAL 2 HLA T Tov
6 Cell Safety Certification/H:0s 22 AL IEC62619. UL1973
7 Eiér%}?cig;;c{)é Test Standard/ UN383
8 Ingress Protection/[jj # 55 4% IP55(in stacked up state)
9 Dimensions/ & < (W550.0%¥D430.0*H142.0 mm (For tolerance, see section 2.3/ %
Z7%72.3)
10 Altitude/ ¥ 8 5 <2000m
12 Weight/ T & 30kg (for reference/{V fit5 %)
14 Connection/ H it Hf I H i 16S1P
15 Installation/ % %% 77 Stackable installation/}E & 2 3
16 Shipment Capacity/ H} 7% 75 & <50% SOC
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Storage conditions/ {7 fif 2% 1

$0°C~45°C One month
0°C~35°C Six months

Humidity : 5%-95%RH/JEE: 5%-95%RH
Within 12 month after each charge/fRFEH F12MA W

2.3

Modul e Appearance/B4H MR

142.041.0
130.5+1.0

177 441.0

550.0+2.0
540.042.0

430.0+2.0
420.0+2.0

1) Unit: mm



3 BMS Box

3.1 Part Number/¥}5:/
3.2 Detailed Speci fications /FEZHFNHE

No./F%5 | Items/ BiH Specifi cations/S¥

. Max. Operating Voltage Range/

Bk T e R TG 134.4V~-345.6V

Max. Output Current/
2 L e ; 50A

e K L (@25°C)
4 Optimal operating temperature/ &z {3 T 1 i, & 15C~30C
5 Environment temperature range/{ F ¥ 35 5 & -10C~50"C
6 Communication Port between BMS Box and Module/ CAN

I8 4% 1(BMS BOX 5 #4138 15)
; Communication Port between BMS Box and EMS /il CAN

{5810 (BMS Box 5 EMS)

Dimensions/ /] W550*D430*H230.5 mm (For tolerance, see

8 section 3.3/AZES5%#3.3)
9 Weight/ H & 16kg (for reference/{N fitZ7%)
10 Ingress Protection/ 7 4 55 2% IP55(in stacked up state)




33 BMS BOX Appeara nce/BMS Box #M¥i 10

Unit: mm

230.5+2.0

430.0+2.0

@

il

950.0+2.0

N

-

N\
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4 Base/J&BB 11

4.1 Part Number/$5:/
4.2 Detailed Speci fications/FE4HFIKE

No./FF8 | Items/ JiH Specifi cations/S¥
1 Dimensions/ JX ~f (W550*%D430*H85 mm ( For tolerance, see
section 4.3/~ 222 74.3)
2 Weight/ H & 6kg (for reference/{N %%
3 Installation method/ % 3 75 24, Stackable installation/HE & % 3%

4.3 B ase Appea ra nce/JEREBESMR

73.5+2.0
O'-Q. T | 1 I
N . o .
=< |
S —
v | I
550.0+2.0
| 540.0+2.0 l
7 N
i}
o o
|
o O
ol o
o N
< =
&
. L

Unit: mm
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5 Warranty period/£R5%E 3 12

The warranty period provided by Hailei as well as the conditions and exceptions to the limited warranty shall be

prescribed in a separate limited warranty document mutually agreed and signed by the Parties and such limited

warranty document shall take precedence over this Document with regard to the subject matter. 55 $2 4t 5= & i

RIS PR LR AT AR HEBR BRI T, AR IS Bl 53 AT 28T IR S R PR 20 5 WA AT, IR P

RIF RN B FE AL G638+ A S

5.1

Labeling/ 2B E4

44 Nameplate

+

AWARNING

1.Do not disassemble or alter the PACK to avoid heat,explosion or fire.

2.Do not use the PACK beyond specifide conditions.It might cause heat
generation,damage,or deterioration of its performance.

3.Do not throw,drop.hit.drive a nail in,stamp on the PACK.It may cause
heat generation,explosion,or fire.

4.In case of electrolyte leakage keep leaked electrolyte away from
contact with eyes or skin,immediately clean with water and seek help
from a doctor.

5.Do not put the PACK into a fire.Do not use it or leave it on a place
near fire,heaters,or high temperature sources,|lt may cause over
temperature,explosion or fire.

6.Do not submerge the PACK in water,or wet the product,it may cause
heat generation,explosion,or fire.

7.Do not reversely connect the PACK positive(+)and negative(-)terminal.
or any metal.
9.The unit is heavy enough to cause severe injury.
A A [13]

8.Do not short circuit by letting the PACK terminals(+and-)contact a wire
10.Keep out of reach of children or animals.
Warning Label

5.2 System Protection strateg y/fRiPSRmE

FLAAH

1 Cell

voltage
high

Cell Voltage
>3.6V

1000 \ 50 mV 100

Level 1

PRI 78 T
0%, JAIIH
100%Limit
charging power
to 0%, discharge
power to 100%

Cell Voltage
>3.65V

1000 100 100 mV 100

Level 2

PRI 78 T
0%, IR
0%, FFUIHE
1E4% HL 2% Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Cell Voltage
>3.7V

100 100 \

Level 3

PR 1] 78 FELTh 2R
0%, JHEDIER
0%, FHUIkrdk
HLAR . Wi

12




#&Limit charging
power to 0%,
discharge power
to 0%, and cut
off relays and
release devices

LiRENEEN
JEIHAIE
Cell
voltage
low

Cell Voltage
<2.85V 2.65

1000

100mV

100

Level 1

(S pERES
100%, L)
#0%Limit
charging power
to 100%,
discharge power
to 0%

Cell Voltage
<28V

1000

100

150mV

100

Level 2

PR 1l 78 1 Zh %
0%, BT
0%, FFUIHTE
14k HE A5 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Cell Voltage
<22V

100

100

Relay
disconne

ct NEBE
R

Level 3

B ] 72 L
0%, IR
0%, JFUIWr4k
HLae . WTT B
#xLimit charging
power to 0%,
discharge power
to 0%, and cut
off relays and
release devices

LiRuNES
FESUN
Cell
voltage
differen
ce over
range

Cell Voltage
Difference > 0.8V

100

0.3V

100

Level 3

P 1) 78 FEL D)
0%, TR
0%, Ff Ik
1E4K FL 25 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

ISYESUN

fmPack

voltage
high

PACK Voltage
> 568V

1000

0.8V*Mo
duleffZH

100

Level 1

PRI 78 F T
0%, JAIIH
100%Limit
charging power
to 0%, discharge
power to 100%

PACK Voltage
> 57.6V*HiZH

1000

100

1.6V*Mo
dulef& 2y

100

Level 2

PRI 78 T
0%, BT
0%, FFUIHE
1E4% B3 28 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

PACK Voltage
> 58.64V* i

1000

100

2.4V*Mo
dulef& 2

100

Level 3

PR 1] 78 Ha, Dy 28
0%, JHEDIER
0%, FEVIHrak
HLAE . Wi TR

13




#&Limit charging
power to 0%,
discharge power
to 0%, and cut
off relays and
release devices

BRI

{KPack

voltage
low

PACK Voltage
<46.4V*H5ZH

1000

2.3V*Mo
duleffZH

100

Level 1

(S pERES
100%, L)
#.0%Limit
charging power
to 100%,

discharge power
to 0%

PACK Voltage
<45.6V*HH4]

1000

100

4.8V*Mo
dulefz2H.

100

Level 2

PR 1l 78 1 Zh %
0%, BT
0%, FFUIHE
14k HLEE Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

PACK Voltage
<44.8V*HEA]

1000

100

7.2V*Mo
dulef& 2

100

Level 3

PR ) 78 FE D
0%, JHHLIIH
0%, JFUIWr4k
HLae . WTT B
#xLimit charging

power to 0%,
discharge power

to 0%, and cut

off relays and
release devices

ERTLEN;
FL Tk S
Battery
discharg
e
temperat
ure high

Cell Temperature
>50C

100

2.5C

100

Level 1

PR 1] 78 H 3y 2
100%, JRCHLIY
0%

Cell Temperature
> 55C

100

100

5C

100

Level 2

P 78 FEL D)
0%, TR
0%, F VI
IE4k FEL 28 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Cell Temperature
> 58C

100

100

5C

100

Level 3

PR 1l 78 i Zh %
0%, BT
0%, FUIHTak
HLgR . BT
#xLimit charging

power to 0%,
discharge power

to 0%, and cut

off relays and
release devices

it 78
FL Tk S
Battery

Cell Temperature
>53C

100

1.5C

100

Level 1

B ] 72 L %
0%, IR
100%Limit
charging power
to 0%, discharge

14




charge
temperat
ure high

power to 100%

Cell Temperature
> 55C

100

100

3C

100

Level 2

(S BERIES
0%, JAIIH
0%, FFUIHE
1E4% B3 28 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Cell Temperature
> 58°C

100

100

3C

100

Level 3

PR 1l 78 1 Zh %
0%, JHBThE
0%, FUIHTak
HLgR . BT g
#xLimit charging
power to 0%,
discharge power
to 0%, and cut
off relays and
release devices

P VLT
HA I
AR
Battery
discharg
e
temperat
ure low

Cell Temperature
<-18°C

100

2.5C

100

Level 2

PR 1l 78 . Zh %
100%, L)
#.0%Limit
charging power
to 100%,

discharge power
to 0%

Cell Temperature
<-20C

100

100

5C

100

Level 3

B ] 72 LT
0%, IR
0%, Wit E Ik
4k i 25 Limit
charging power
to 0%, discharge
power to 0%,
disconnect the
main positive
relay

CERILIE
HL R
AR
Battery
charge
temperat
ure low

Cell Temperature
<2C

100

1.5C

100

Level 2

PR 78 T
0%, JAIIH
100%Limit
charging power
to 0%, discharge
power to 100%

Cell Temperature
<0C

100

100

3C

100

Level 3

IS pERES
0%, JAIIH
0%, Wit ik
k FL 28 Limit
charging power
to 0%, discharge
power to 0%,
disconnect the
main positive
relay

AR
ZSUDN
Cell
temperat

Delta Cell
Temperature
>15C

100

15

5C

100

Level 1

PR 1] 78 1 Zh %
0%, BT
0%Limit
charging power




ure
differen
ce over
range

to 0%, discharge
power to 0%
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FEHLH
bihoR=
Charge
current
high

Current
>MAP*1.25

600000

1A

60000

Level 1

PR 1l 78 . Zh %
100%, 5L
Z100%Limit
charging power
to 100%,

discharge power
to 100%

Current >MAP*1.5

1000

100

1A

60000

Level 2

PR 1l 78 . Zh %
0%, BT
0%, FFUIHTE
14k HE A5 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Current > 1C
(5MAPAFH)

100

100

Relay
disconne

ct NEBE
S

Level 3

B ] 72 HL T %
0%, JHBThE
0%, JFF D)4k
HLgR . BT g
#xLimit charging

power to 0%,
discharge power

to 0%, and cut

off relays and
release devices
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JCHL H
Dischar
ge
current
high

Current
>MAP*1.15

600000

1A

60000

Level 1

PR 1l 78 . Zh %
100%, L)
#100%Limit
charging power
to 100%,
discharge power
to 100%

Current
>MAP*1.25

1500

100

1A

60000

Level 2

P 1) 78 FEL D)
0%, TR
0%, Ff VI
1E4k FEL 88 Limit
charging power
to 0%, discharge
power to 0%, and
cut off the main
positive relay

Current > 1.5C
(5MAPAE)

100

100

Relay
disconne

ctNEEE
3

Level 3

IS pERIES
0%, JAIIH
0%, I 1Kk
Hars WoOThidn
#&Limit charging

power to 0%,
discharge power

to 0%, and cut

off relays and
release devices
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UL 30
[l
Insulatio

Current leakageifg FLIi
6.7ma

100

100

Relay
disconne

ct NEBE

Level 1

16

PR i) 78 HL D 26
0%, FLHEIIER
0%, FFIHE




n fault 23 1E4k FEL 88 Limit
harging power
Rel charging p
disfoil}rle to 0%, discharge
Current leakageifi I power to 0%, and
1 1 Nz=b Level 2 >
10ma 00 00 ctREE | ~eve cut off the main
23 positive relay
BEH
P BMSAHIPCS|il (1315
13 Commu | &%Com Ist between 100 100 100 Level 3
nication BMS and PCS
CITor
SRR
Rel
[fgff ﬁ& Relay adhesionZk FL 2% disfoarll};le
&5 Main y 4 N
14 positive Kkl 100 100 ct e | Leveld
replay 53
fault
TRFEIe | 2k e 2% 4MI TR Relay
J14e 2> K *80%Voltage disconne
difference between the >
15 Prechar inner and outer sides of \ 5000 et EEJ% Level3
ge the relay>total voltage * B
failure | 80% R
[EEE Onen cireuit. sh Relay
e pen circuit, short i
Bt ﬁ& pit power supply, short dlsconl:le
16 HV inter ground FF 4 FLIE 100 100 ct R EE;% Level 3
-lock | |
fault ’& &
HA{KHL | The sampling line is Relay PR 3:6 HI%
. | disconnected and the : 0%, JHHYIZH
i disconne : i
voltage exceeds the . 0%, FFLH =
17 Cell reasonable range SFAf 100 100 Gt FEE Level 3 T B L imit
voltage | ZEWizk. HufidEARE % - 1mi
fault i % charging power
Sample line to 0%, discharge
disconnection, sample power to 0%, and
KR | line s{“’lr,t to %lr OI‘i“td’ Relay cut off the main
sample line short to . ..
JE pow]::r, temperature disconne positive relay
18 Cell exceeding reasonable 100 100 ctFEF Level 3
temperat | rangeRFFEMTIZ. K
ure fault | FEASEHL, REELST BR
MY, R S
]
Diverter disconnection,
HALL channel 1
disconnection, channel
2 disconnection, sensor
HLILA% temperature Relay B ] 72 L %
g abnormality, zero . o
@fi s current abnormality, disconne 0%, L)%
T=§ current collection . 0%Limit
19 Current | €xceeding reasonable 100 100 ct NEE Level 3 charging power
75 B 44
sensor rangeﬁ”'\h\%%ﬁ%‘ . 53 to 0%, discharge
fault HALLI#IHE 1Kk, 8 ower to 0%
AL g (e RRSIR P °
S E R
IR A HYE
B ] 72 HL T %
CEMEER Relay 100%, JHEIh
gﬁ ﬁ& [% BMS fault ,Internal disconne % 100%Limit
20 | Battery ifg;ﬂ; BMS#H(f. Py 100 100 ctFEsE | Level3 | charging power
system bt % to 100%,
fault - discharge power
to 100%
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