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Our Products and Services | ..

Products

Services

Battery Management System
Switchbox solutions
Chargers

PC software

Wire harnesses

Battery pack design
Electrical system design
System integration and testing
Installation and technical assistance
Project Management :
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Battery Management - Types

Integrated, single unit (I-BMS)
e 12-72V

e Built-in power electronics

* RS232 communication

e Diagnostic software

 Plug & Play
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Scalable, modular (S-BMS)

Up to 600V

RS232 and CAN-bus
Diagnostic software
2 HW Configurations
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Scalable BMS

Product Presentation
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Battery management, explained

The collection of features and functions that enable the safe
and reliable operation of battery cells or packs

e All battery types require some degree of management to
optimise performance.

 The larger the pack, the greater the need for management

* Lithium lon batteries are relatively expensive and do not
tolerate abuse — management is essential

* Lithium lon batteries are inherently unsafe unless properly
managed
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Cell balancing

The process of equalising the SoC of all of the cells across the battery pack.
Saves individual cells from being overcharged during charging and over
discharged during operation. Fully balanced pack maximises capacity
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S-BMS Technical values

PROTECTION

PERFORMANCE @ MANAGEMENT

Protection against:
» Over-charge
» Deep discharge
» Overload
» Short-circuit
» Temperature

 Cell balancing « Charger Control
» Optimised charge « Contactor Control
algorithms « Can-bus interface
« SOH calculation « History log
« BMS Configuration
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LITHIUM BALANCE S-BMS

BALANCE

HV+

BMCU/IO’s:
Fan control

CAN Communication
Diagnostics Comm

BMCU Fuel Gauge
Battery PWM outputs
Analog Input/Outputs
Management Digital Inputs/Outputs
Control Unit Contactor Control
Semiconductor Control
Charger Control

High voltage inputs

Current Sensor HV-
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System overview

Vehicle
Display

Vehicle

control

Inverter

Motor
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Switch-‘

box

Battery

Charger

L

BALANCE

Logging

ww High voltage
Communication (LiBal)
Communication (other)




S-BMS
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Communication
& Control

PC communication

Charger Control
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Switchbox layout 'I:'

BALANCE

SWITCHBOX

MAIN+

Contactor

Current
measurement Battery

SHUNT Pack
PreCharge
Contactor
SEMI-

CONDUCTOR
SWITCHES

MAIN-

Contactor

CHARGER CHARGER
Contactor FUSE Charger
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S-BMS in summary

| ]
BALANCE

— Central board serially connected to satellite
monitoring boards

— Central board can connect to 32 satellite boards

— Satellite boards can connect to 3-8 battery cells in
series

— Up to 256 cells and 600V

”S” is for Scalable
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S-BMS (Board Configuration) | ...

Serial communications
cables between boards

l/O
Connections
Communication
S

Charger control

To battery cells

Pack voltage
and current
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S-BMS (Boxed Configuration)

Connection to cells
BMS Control Unit

1x BMCU + 2x LMU

=55

serial ~ y 2 x LMU
communication »
between boards ' - '
3 = =
Communications

|/O connections
Pack voltage & current \

L|THIUM BAITANCE Charger control



Installation Hardware

 Made simple by:
— Dedicated connection cables
— Dedicated accessories
— Standardised connectors

* Connect to cells using fuselink equipped cables
* Daisy chain boards or boxes together

e Connect to switching contactors — driven directly
from the main board, no breakout board required

* Connect to charger
e Connect to thermal management device
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Advanced PC Software Li

Configure your system B

Cannig Logging Actions

Errar log

1 3

Monitor performance J | = =

Magnify

Refresh F5 e
Serial Monitor CElpElCiT}f _

Log resu ItS Reset State of Charge 0z

Settings | Local Manitoring Units | Cel Voltages|

Download onboard error log
Softwars Yersion | 20000 00.00.t.000 Iitial total State

Bootloader Wersion Calculated total Rarmp up time

Configure user definable il | Pl

Mumber of LMU's Cell min. woltage Target duty level

1 Hall senzor affset Cutoff at min. voltage 1
S I n a S — Subcontraller
tdax temp. for charge

Warning level [SOC) Software Version 00704 02.00.£.003
| Debug Messages Mirgtema Ko gharge : Comparator latch state
. . | Bootload Flag Max LU shunt temp. 2
ave conftiguration | e
Fuel gauge Temp. warning level o
Fuse 1 reaction time

Fan on terp. o
Fuse 2 curent rating

Load stored configuration s

[ CAN Settings ] Shunt resistance

Charge max. cument

- Current offzet
w . [ Odarmeter ] [ T'!D"“Ete'_.] Inverted contral signal

Frame settings
Frame D

Status frame

Error frame

Charger Frame
Frame #4
Frame #5

Frame #E

Frame #7

CAN Options

I iTI I I l | M B B I A N c E CAM Speed | speed]26kBits = CaMOpen Compatible Mode CAMOpen node 1D 1

Settings only take effect when the wite button on the main window has been pressed.
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