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Battery Electric Bus

* Uses an electric motor and a battery.

* Charge through electrical grid and
regeneration.

* 600V Battery Voltage.
* 300kWh Battery Capacity.
* Regen Voltage 300V.

(data not for displayed picture)
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Propulsion/Drive System

Several components make up the Propulsion or Drive System of a Battery
Electric Bus:

* Energy Storage System
* Motors

* Electronics

e Cooling System

* Interlocks
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Energy Storage System

The Energy Storage System (ESS)
provides high voltage energy to the
vehicle's propulsion system and
electrically driven accessories.

The (ESS) includes several

components:

* Batteries

, N
Controllers ) e (@y-j

* High Voltage Distribution
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— ESS COMPONENTS

Batteries

Battery packs are a component of an Energy

CELL BATTERY RACK
Storage System. —_—

A battery pack consists of:

* Battery controller

48 CELLS: 2 LAYERS OF 24 CELLS

* Battery strings
+ Individual Cells 1 11

o~
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Battery Energy

Batteries in the ESS release energy in the
form of High Voltage Direct Current (DC)
BATTERY RACK and are charged using DC.

* The ESS can only receive a charge from

Direct Current.
STORED . . .
A ENERGY 2 * AC from the grid or a charging station

SYSTEMS must be converted to DC to charge the
ESS.

* Batteries powers components thru an
inverter or converter.

OUTGOING
ELECTRICAL ENERGY MOTORS

COMPONENTS
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Battery Charging

* Depot Charging
* Cabinet

\

e Qverhead

ESS

BATTERY PACKS

* On-Route Charging

* Qverhead
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Battery Optimization
«50C

* Battery charging up to 95%.

* Roughly two miles per %.
* Balancing

* Discharging needs to be balanced to
ensure battery life is maintained.

e Strings are taken off-line to maintain

balance.
)
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CHARGE
LEVEL

95%
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Batteries - Potential Issues

External
e External Heating

* Overcharging

Over Discharging

Structural Damage

External Short
Internal
* Short

* Electrochemical Reactions

v
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* The high voltage distribution function
controls:

* HV contactors

* Pre-Charge Circuit/Resistor
* Fuses
* Current Sensors

* May include:

* Battery Control Units

* String Control Units
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Drive Motors

The traction motor provides the power
to move the vehicle and is directly
coupled to the drive axle by a driveshaft
or directly mounted at the wheel end.

A function of the traction motor is to
capture energy that otherwise would be
lost during deceleration and braking.

The process is called regenerative

braking.
,o:
.
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Inverters
* The inverter monitors and distribute electrical power.
* Steps-Up or Down voltage.
* Inverts AC-DC or DC-AC.
* There are several inverters:
*  Motor
* Battery

* Accessory
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Converters

* The High Voltage DC to DC Converter replaces the traditional belt-driven alternator in
the vehicle's electrical system.

* Converts high voltage DC stored in the ESS to low voltage DC for charging the 12/24
vehicle batteries.
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Coollng System

The cooling system provides cooling

for:

*  Motors

* Inverters
* Batteries

* Can be split into multiple cooling

systems.
o
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* Prevents the system from entering EV
mode when the HV box/ex are open.

* Multiple interlock sensor/switches can
be located throughout the bus.

* Should be checked as part of PMI.

C o9
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 HV cables are found
throughout the bus.

* Orange in color for easy
identification.

* Follows SAE standards.
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nsulation Monitoring

* Monitors the condition of the insulation by monitoring insulation resistance
between conductors and ground.

* Transmits the insulation faults to controller.
* Insulation can degrade over time due to many factors.

*  Monitor computes the insulation effectiveness by measuring resistance values.
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Conventional Maintenance

Does not require High Voltage
Qualifications

e General PM

* Brakes

* Suspension
* Steering

* Interior

*  Minor Bodywork
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HV Maintenance

Requires High Voltage Qualifications

e HV Component PMI

* Drive Motors

* Electric Air Compressor
* Failure Repairs

* System Diagnosis

* HV PPE can be doffed once electrically
safe work condition is established.
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Su m ma ry The inverter changes AC to DC or DC to AC and also
increases or decrease voltage to power components

Provides torque needed
to propel bus also INVERTER
produces electricity ===
through the regen
process

CONVERTER

Charges the low voltage

12/24 system
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ESS BATTERY PACKS

The batteries store energy to
drive components

Electric Buses — Technician Safety and Training
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