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Various Ways to Develop Vehicle Control

Global Optimization
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How to Control a Hybrid Vehicle ?

ICE ON if

When to Start/Stop the 50C Low

- Power Demand High

engl ne? - Motor/Battery Saturated

No )\ Yes

y ~~—

) Engine ON?
Motor Provides Power ICE, and Motor Provide Power
Demand Demand

Electric Mode Hybrid Mode

Pary Parva Best Efficiency
How to operate the ) /\ .
Engine? Full hower Pond™ | l B Pl
/\ A\
' ENGON t
How to manage the .
battery SOC? PI? Hysteresis

- 3



Prius Configuration Is a One-Mode Power Split
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Prius Model Has Been Validated Within 5% in Fuel
Economy and Battery SOC Using A Standard Process
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Prius Control Relies on Operating Engine
Efficiently
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Let’s look under the hood! Propelling Block
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Engine Demand Block
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N
Engine Load Computation and ON/OFF Logic

Engine ON/OFF
Battery Power Stateflow
Demand Diagram, w/

Calculation timers and
hysteresis
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How to Reduce number of engine starts?

Increasing the wheel power
threshold will make the engine
start “later”

Some lower power engine starts
will be removed
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N
Modify the power threshold in the GUI

Update the parameters
“vpc.prop.init.whl_pwr_above_eng_turn_on_map_pwrX”
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Fuel Economy Is Improved, Number of Engine On
Reduced, but...
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Modify the battery soc management parameters

1. Go back to
Simulation, oy o o ——— m———
“Setup MOdel ” B [E simuation  dData Analysis | —

Setup Model — Setup Process —x Review —x Execute

(@) Graphic View () List View
[Vehicle Navigation 1€

-
Split compact 2wd prius MY04 (trainin Vehicle Propulsion Controlle

Zoom: Fitto Screer v Vehicle: Split 2wd prius MY04 (iraining)*

|System Properties

<
: ! M d hd f File Version 1 Vehicle Mass.
O ’ El Initialization Files Split Prius MY04
(] y 20 Split Prius 1MY04 | Calculated:1630.2

Override: 1449

»

Bl Parameters (Collection)

ba t ter Ower vpC. prop.init.eng_min_on_pwr
y p vpc.prop.init.eng_time_min_pwr_dmd_above_thresh
vpe.prop.init.eng_time_min_pwr_dmd_below_thresh
vpc.prop.init.eng_time_min_stay_off
e’ , ,an ’ , ,ap vpc.prop.init.eng_time_min_stay_on
p.init.ess_percent_pwr_discharged
vpc.prop.init.ess_pwr_dmd_map_pwr1
< vpc.prop.init.ess_pwr_dmd_map_pwr2

vpe.prop.init.ess_pwr_dmd_map_pwr3
vpc.prop.init.ess_pwr_dmd_map_pwrd

3. Rerun
Simulation

System Prope

o 13



Add the number of engine starts in the Summary
tab
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With New Tuning, There Are 14 Less Starts, Fuel
Economy Is Improved, SOC Is Close to Target
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