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Series PHEV Simple Model
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Series PHEV Full Model with
Supervisory Controller

Series PHEV Simulation
Half Power V8 6L Diesel Engine with 180 kW Motor

Load Variables |
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Federal Test Procedure 72 Drive Cycle

This test allows for the comparison of fuel efficiency over an urban driving schedule.

Federal Test Procedure 72 (Urban Dynamometer Driving Schedule)
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Controller Inputs & Outputs

Actual engine speed and
torque values for error
calculation and control

Motor power demand and
filtered ICE power demand
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Actual cell power for error {

calculation and control

Control Scheme
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ICE torque and speed control

Battery control signal

Drive command sent to
determine vehicle dynamics
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Control Strategy Subsystem Outline
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Motor and ICE Power Demand

Switches determine if the Throttle and speed inputs The demanded motor power and the
throttle command is for to these look-up tables battery SOC are the inputs to the look-
acceleration (positive), or determine the demanded up table and the output is filtered to
deceleration (negative). motor output torque. determine the demanded ICE power.
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Control Strategy Subsystem Outline
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Equations for Motor and ICE
Power Demand

* The equation for power demand of the motor (P, 4.,,) requires torque
(T,,,)and angular speed (w,,,).

Pm_dem = TmWm

* The actual motor power (P, 4.¢) is determined by either dividing or
multiplying torque and speed by the motor efficiency (1,,).

Tm®Wm

NMm
Pn_l_act = TiWmNim — Deceleration (P‘n_l_act < Pm_regeneration)

Pl ooce = —>  Acceleration (P uct > P aem)

* The generator power (F,.,,) is determined in a similar method as above
by multiplying the generator torque (7,) and speed (w,) by efficiency.

Fyen = Tgwgny
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Control Strategy Subsystem Outline

Efficiency look-up
tables for the
motor/generator
and APU generator.
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Proportional Integral (Pl) Control

The purpose of a Pl controller is to decrease the error value to zero as quickly as
possible while remaining stable using current and previous error values.

I The integral |
— Integral : remembers the I
K; [(error)dt | previous error values |
Desired Value Error Value Output
(Input) (Desired — Actual) +

: 5| Proportional "'( ) Plant >
K, (error) Model

Actual Value

The added integral component makes sure the error reaches zero, which where the
actual value reaches the desired value without leaving any bias (offset value).

Omwur>wm: mmoO0O<Z

DESIGN CURRICULUM PROJECT 12




Omwr>»wm  rmoO<

Control Strategy Subsystem Outline

Pl control of the ICE
torque by varying the
liquid fuel rate.

Pl control of the ICE
speed by varying the
generator torque.
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