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Design philosophy

Designed To keep You Running

We are committed to helping you find the most efficient and cost-
effective battery choice for your application.

Electric -forklift Pallet truck Stacker Trucks



02

e —

Lithium-lon Batteries

Lithium-ion batteries are a type of rechargeable battery.
They have a high energy density (meaning that they can
store lots of energy), no memory effect (they don’t need to
be fully discharged before charging), and a low self-
discharge.

Li-ion batteries are growing in popularity for battery-
powered electric vehicles, as they’re more energy-efficient
than other battery alternatives available, and they don’t
produce harmful emissions.



COMPARING BATTERY CHARGING TIMES
1. Productivity
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805
Fast charging e
*  Shorter charging times =
e “Lunch & Charge” possible 40§
*  Economic use of each break =
*  Use of latest charger technology =
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Why choose lithium-ion?

Safety-Testing

* No charging room needed




Opportunity charging

*  Constant truck uptime

*  Multi-shift availability

*  No place-specific charging

The high-performance Li-lon fecHno|ogy 5 espeua”y suitable in cases where

lead acid batteries are in use and have to be changed in two to three-shift

operation.

Lithium-ion batteries do not need to be replaced. By quick opportunity
charging any downtime, such as a lunch break, can be efficiently used and
the battery is recharged in a very short period of time. opportuniry charging

does not affect the battery service life.

Lithium-ion technology supplies constant voltage throughout the entire
application time. Accordingly, you can work under full power through several
shifts without having to change a battery or do any kind of maintenance at

all.
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2. Maintenance-Free

Typical Discharge Curve Comparison
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Emission-free battery | o i, Y 48V L /'FeHO‘ﬂ N\
*  No evolving battery gases (hydrogen) and acid 4 —— (16 cells) \
* No need of extraction unit § 52 \\ ! \
*  Does not contain toxic substances like Cd, Pb or Hg 2: 50 : :
s | 48V|Lead Adid \
3 (24 cells) b
1

No battery change necessary for most 2-shift applications

*  No second battery necessary

*  Higher truck availability

*  Cost & time savings

* No need for battery change and charging room
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No battery-maintenance needed

*  No water-refilling, battery cleanup etc.
*  No battery control necessary

* No need of electrolyte circulation
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3. Efficient 4 .Perfect Performance In Cold Area '
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Longer battery life-time
*  80% DOD% 3500 time full charging cycles with at least 80 % residual capacity
*  Afterwards: Several thousand full charging cycles still possible

«  Combined with higher battery efficiency an altogether higher usable battery BSLBATT battery pack with heating management during the discharge process, the temperature
capacity rises from - 20°C to 0°C only takes 25-30 minutes.

Battery Pack Heating Management

General battery pack during the discharge process, the temperature rises from - 20°C to 0°C will
take 85-90 minutes.

Safe battery technology Hearing Chart
*  Self-monitoring via autonomous battery management system 15
*  Safety functions on cell-,moduleand battery level

*  Safe control of the truck in any battery status 10
* Integrated shock sensor 5
0
0  5min 10rm 15rm 20ph 25mn 30min35nn 40min45min50min 55mn 60min-65min70mn 75rm 80min 85min 90min — BSL BATT
5
General
-10
-15
Higher efficiency compared to lead acid 2
*  Upto 30 % higher electrical efficiency
e Less energy losses 25
* Less heat development inside battery % Note: Bat tery pack with LiFePO4 f eatur es heating management.

*  Full usability down to 5 % State of Charge (SoC)



Battery Group
Intelligent Charger.

Introduction

Mastering Charging Technology

Higher stability, greater conversion rate

Sino-German joint venture, originating from the world's first German charging technology
Shanghai Jiaotong University Cooperation Institute of Industry, Education and Research
National High-Tech Enterprise

Smart Adaptation Compatible

Adopting new high-efficiency three-phase APFC circuit topology, the power factor is greater than 0.99,
the high-frequency switching power supply adopts full-bridge phase-shift soft-switching technology,
advanced digital current sharing technology, which effectively improves the current sharing accuracy
and anti-interference, fool-like operation, The information such as the amount of charge, the charging
voltage, the charging current, and the running status are displayed in real time, and the RS-484
networking communication interface can be reserved.

Smart Adaptation Compatible

Fully automatic charging function: full microcomputer control, can adjust charging mode at any
time

Touch screen display function: real-time display of charging status, charging process at a glance
Temperature control function: real-time monitoring of the whole machine and module
temperature, complete temperature control function

Soft start function: input pre-charge and input soft start can effectively prevent input over current
and extend the life of the whole machine



Cell Safety Performance
Measure

Destructive Testing (LiFePO4 — Cells)

Single Cell Heating Single Cell Short Circuit Single Cell Nail Test Single Cell Extrusion

Destructive Testing (LiFePO4 - Module)

Module Heating Module Short Circuit Module Nail Test Module Extrusion



Forklift LiFePO4 Battery Model Construction

Adopting automotive-grade modular design ideas, series products are highly versatile;

The main frame of the structure adopts aluminum extrusion and sheet metal riveting to
enhance the mechanical strength and have higher vibration resistance;

Use 3000W welding power aluminum bar, low-voltage wiring harness adopts ultrasonic
welding/laser welding; higher flow capacity and reliability;

Compatible with the modular design of the wiring harness (FPCB flexible cable and AWG
wiring harness), the modular plug is foolproof and simplifies the assembly process, which
improves production efficiency;

The module bracket design reserves the cell expansion gap; it is more conducive to cell life
and heat dissipation requirements;

Automotive-grade insulation design, adding the module cover/power insulation platform,
the insulation level is higher; it is beneficial for the module to be used in high-voltage
scenarios
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‘\ Forklift LIFePO4 Battery Construction




Battery Pack heat radiation

/ \ o 3.2V 150AH
g 300AH PACK: 51.2V 2P4S*4

B3ty 3.2V 280AH
280AH PACK :51.2V 1P85*2

600*600*500
600*600*500

BSL BATT
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Anode Electrolyte Cathode

Temperature (C)

__ Temperatwe () ___



‘ Product List

25.6V [24V] 38.4V [36V] 76.8 [72V] 83.2V [80V] 96V [96V] CHARGER

200-1000Ah

ORTIME

LITHIUM 10N (




Display-CANBUS system
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‘ Product List

Buzzer : Beep when lack of power

SOC can be customized

» 25%: “!1” in LCD display

» 15%: Buzzer start beeping

* 10%: Cut- Off directly (90% DOD )




\ Product List

ERcm
Status: charging
Switch: on
Yo S0C: 99 %
MUY POWER

U0 JNEC) BN

Status: finish
Switch: on

: o SOC: 100 %
Voltage: 56.2 V  Current: 200,04 :
Time: LT & Brror: a

Voltage: 0.0 V Current: 0.0 A
Time: 1.9 h Error:
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24V 50A 48V 100A 80V 100A 150V 100A
24V100A 48V 150A 80V 150A 150V 150A
24V 150A 48V 200A 80V 200A

24V 200A 48V 300A 80V 300A




|OT platform: GPRS+GPS

Real-time monitoring

Factory engineers in China , customers
from all over the world, can read the
data through the Internet.

Easy for communication, and fast to
analyze and find the solution if battery

CIOUd Platform have any problems.




'ﬂg Records

3K Alarms BoTAs &3 DTU

State Background Device Time 2020-03-24 16:04:20
50H 99.9% Up-Time 289h45m9s
Batt. Type LFP Nom. Cap. 20Ah
Chg MO5s break off Dchg MOS break off
Pre-Chg MOS break off Heat MOS break off
SW Ver. 1.1.2 HW Ver. 0
FWID = BurnlD =
HWID FFFFFFFFD9842543524E343335FFDCO5
Legend : B Mo Communication B Unbalance B Balancing sCID 414278546852a8eb27cd
U:I;;ﬂ ‘"19\ 1_‘:& o ,’hﬁ" o8 & n;:“:b@e;?\ hﬁs’ _5.‘,\_‘1:?' ’;;? ;? 1?:—5"@__;;“ 11;?' 11,;?‘ P ﬁ,ﬁ‘ IMEI 267821042881925 CCID 29860408121280147208
10004 PLMN 46000 Signal Ind. 30
2,000+ LAC 22114 ciD 18430961
i e 117.267861E Latitude 31.763233N
. 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 City ] Speed Okm/h
Temp.("C) 35
40+ 2 26 2 Tetal Cycles 13 Total Mileage 1280Km
ZE: I Total Chg Dur. 87.17h Total Dehg Dur. 114.50h
104 I I I Total Chg Cap. 16.62KWh Total Dehg Cap. 13.01KWh
] . T T 1

MonaTempl MonoTemp2 SlabTemp MO5Temp
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Record

eLoup

Show records per page

SN

State
charging
discharge
discharge
discharge
discharge
discharge
discharge
charging
discharge
charging
discharge
discharge
discharge
discharge
discharge
charging
discharge
charging
discharge

charging

@& Metrics ¥ Location 'lﬂ Records

Start Time

2020-03-24 10:46:59

2020-03-24 08:42:28

2020-03-23 08:42:50

2020-03-20 13:11:32

2020-03-20 11:05:13

2020-03-20 10:52:17

2020-03-19 11:58:37

2020-03-19 09:11:54

2020-03-18 18:15:07

2020-03-18 15:51:34

2020-03-18 14:59:37

2020-03-09 13:34:1

2020-03-09 09:08:56

2020-03-07 07:3%:27

2020-03-06 15:00:43

2020-03-06 08:29:45

2020-03-05 13:46:22

2020-03-05 10:55:10

2020-03-05 10:50:59

2020-03-05 028:38:40

End Time

2020-03-24 15:37:21

2020-03-24 10:13:32

2020-03-23 19:25:00

2020-03-20 18:37:1

2020-03-20 11:15:44

2020-03-20 10:38:48

2020-03-20 10:48:41

2020-03-19 11:56:03

2020-03-18 128:25:37

2020-03-18 18:15:07

2020-03-18 15:07:23

2020-03-09 18:30:36

2020-03-09 13:22:40

2020-03-07 07:5%:27

2020-03-06 12:51:04

2020-03-06 13:29:05

2020-03-06 07:34:01

2020-03-05 12:44:15

2020-03-05 10:55:10

2020-03-05 10:50:59

¥ Alarms  BI0TAs & DTU

Start SOC

14.6%

17.5%

38.5%

53.1%

53.2%

53.2%

08.9%

87.9%

80.1%

55.9%

51.5%

71.3%

B4.2%

87.0%

00,90

26.0%

099.9%

54.8%

54.7%

24.1%

End 50C

81.8%

12.4%

18.5%

43.0%

53.2%

53.2%

53.3%

032.9%

80.1%

89.1%

20.6%

50.7%

71.3%

86.9%

87.6%

99.9%

23.9%

099.9%

54.8%

54.7%

Duration

2904min

211 min

6422min

326Tmin

105min

f5min

13701 min

1642min

105min

1435min

T8min

2764min

2537 min

200min

2303min

2993min

10677 min

1661 min

42min

1323min

Total Dur.

915h

2124h

2109h

2002h

1947h

1945h

1944k

g66h

1716h

83%h

1714h

1713h

1667h

1624h

1621h

214h

1583h

784h

1405h

737h

export



Alarms

Show records per page

SN

1

ceLoup

Fault Type
CellVDiffProtect
ChgCellOV
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
CellVDiffProtect
ChgCellOV
CellVDiffProtect
CelVDiff
SOCLowFault
CellVDiffProtect
CellVDiff
CellVDiffProtect

CellVDiff

& Metrics

Time v
2020-03-2415:52:12
2020-03-24 15:52:10
2020-03-24 15:47:46
2020-03-24 15:45:02
2020-03-24 15:43:20
2020-03-24 15:41:57
2020-03-24 15:40:53
2020-03-24 15:39:58
2020-03-24 15:39:16
2020-03-24 15:38:37
2020-03-24 15:38:01
2020-03-24 15:37:21
2020-03-24 15:36:52
2020-03-24 10:13:32
2020-03-24 10:06:43
2020-03-24 09:58:36
2020-03-20 13:05:18
2020-03-20 13:05:16
2020-03-20 13:04:19

2020-03-20 13:03:05

¥ Location

28 Records

Start Time
2020-03-24 15:52:11
2020-03-24 15:52:00
2020-03-24 15:47:46
2020-03-24 15:45:02
2020-03-24 15:43:20
2020-03-24 15:41:56
2020-03-24 15:40:53
2020-03-24 15:39:58
2020-03-24 15:32:15
2020-03-24 15:38:36
2020-03-24 15:38:00
2020-03-24 15:37:21
2020-03-24 15:36:51
2020-03-24 1:13:32
2020-03-24 10:06:43
2020-03-24 09:58:36
2020-03-20 13:05:17
2020-03-20 13:05:15
2020-03-20 13:04:18

2020-03-20 13:03:04

¥¥ Alarms

Alarm Level
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1
Level 1

Lewvel 1

Biota: EDTU

Duration

Bmin

Brmin

4rmin

2min

Tmin

Tmin

51s

A0s

30=

18=

17=

14min

26min

A0min

1h

amin

Brmin

11=

Tmin

End Time

2020-03-24 16:00:17

2020-03-24 15:58:51

2020-03-24 15:52:00

2020-03-24 15:47:34

2020-03-24 15:44:52

2020-03-24 15:43:08

2020-03-24 15:41:44

2020-03-24 15:40:38

2020-03-24 15:30:45

2020-03-24 15:39:1

2020-03-24 15:38:18

2020-03-24 15:37:38

2020-03-24 15:51:44

2020-03-24 10:40:16

2020-03-24 10:46:47

2020-03-24 11:31:42

2020-03-20 13:11:19

2020-03-20 13:11:19

2020-03-20 13:04:29

2020-03-20 13:04:33

Fault Dur.

Bmin

amin

4min

2min

Tmin

Tmin

51s

A=

20z

24s

17s

17=

14min

26min

A0min

1h

amin

amin

10s

Tmin

export

End State

Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair
Fault repair

Fault repair



146,Central Co Operative Bank Plaza Market

Shop No # 217-218 ( 1st Floor) )
N.S Road Kushtia 7000 ,

Phone: 01711236219,01717656884
Mail: optimum.oit@gmail.com Optimum Trqding





