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Hybrid Electric Vehicles (HEVs)

* A hybrid electric vehicle differs from a conventional vehicle
because it has two different power sources.!!]

* The second power source is an electric motor/generator that
is powered by a battery pack.!1]

Non-Hybrid Vehicle Series Configuration HEV
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Plug-in HEV Series Configuration

* A plug-in hybrid allows the user to charge the battery
pack to use a larger range of power than a standard

hybrid.[]

— A series PHEV main power source is
the electric motor, which drives the
vehicle.!!!

— The IC engine and electric generator is
called the additional power unit (APU),
which assists the power demand of
the vehicle.!!

— The APU can send electrical power to
charge the battery pack or supplement
the power sent to the electric motor.!!]
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PHEV Supervisory Power Management

* The pedal position still commands the vehicles
acceleration profile, but no longer dictates the power
demand from the IC engine. [1]

* |nstead, a supervisory controller determines how much
to power to draw from the APU and the battery pack to
propel the vehicle. [1]

* This power management must control the IC engine to
extract the correct amount of power and run it at peak
efficiency. [}
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Brake Specific Fuel Consumption Map

T IC Engine Efﬁcuency
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Charge Depleting / Charge Sustaining

* The simplest power
management strategy is to only
use the battery to power the
motor until the battery reaches
a minimum charge level.

* At this point, the APU is
activated and controlled to
operate at its maximum power
and efficiency level to sustain
the battery charge level.
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Motor Torque Command Based on Motor Speed and Throttle Position
800 - . .

» \ 1

Max Throttle

= mO0OSs
Motor Torque [N-m)
3 & 88 8 @

-

0' MinThrottle

Custom Blended Power Management

* The motor torque command determines the range of output
torque values for the current vehicle speed.

* The IC engine controller matches the demanded IC engine
power to a fraction of the demanded motor power.
— Thisfraction increases as the battery charge level depletes.
— ThelCengine demand is equal to the motor demand at 40% SOC

ICE Power Demand vs. Motor Power Demand and SOC
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Overview of the Control Strategy
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