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GREET and PSAT Are Synergetic Tools

Upstream:      
Fuel Production, 
Distribution

Well to Pump Pump to Wheels

GREET

Downstream:     
Vehicle Fuel 
Consumption

PSAT
•Numerous Configurations

•More Detailed Components

•More Complex Control Strategies
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After a thorough assessment, PSAT has been selected in 2004 as 
the primary vehicle model for all FreedomCAR and 21 CTP activities 
by the U.S.DOE, stating that “All future code development and 
enhancements for OFCVT shall focus on PSAT and PSAT-PRO”

PSAT Simulations Support R&D and 
Management Decisions

“… We need a model that’s intuitive, easy to use, and provides 
accurate results. PSAT gives us that.” Randy Yost - GM Engineering Specialist

PSAT has been awarded a R&D100 Award 
in 2004 represented to the 100 most 
technologically significant new products 
and processes introduced into the market 
each year.

PSAT has been awarded a Technology Transfer Award in 2007
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Developed to meet the requirements of automotive 
engineering throughout the development process

Forward-looking model
Wide range of vehicle applications from light to 
heavy duty
Unrivaled number of predefined configurations

Easy implementation of proprietary data, 
component models, control strategies or drive 
cycles

Easy to use Graphical User Interface

Possibility to use the control strategies for 
Hardware-in-the-Loop / Software-in-the-Loop

Designed for co-simulation environment
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Clutch command

Motor command

Shift command Brake commandEngine command

Accelerator/Brake pedal

Controller Commands

Forward Modeling Provides Accurate Results
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Large User Database Proof of Success

CATARC
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Numerous US Companies are Using PSAT

Licenses 
Location Favors 

US

PSAT Close to 
300 Users

Licenses 
Distribution 
Evenly Split

As of December 2006



8

Different Users Have Different Needs

U.S.DOE
Validated complete vehicle models
Focused on fuel economy and performance
Evaluate component in vehicle system context
Evaluate fuel economy potential of future 

technologies (e.g. goals)

Car Companies
Implement their own models/data/controls
Also interested in drive quality & emissions
Need to have different levels of modeling
Interested in software architecture & post-

processing tools

Suppliers
Implement their component model / subsystems 

(reuse rest of PSAT models)
Interested in software architecture & post-

processing tools
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PSAT Architecture Designed to Suit All Users 
Needs

XML

Model

Database

HTML

XML

Doc

New Microsoft Office version will be based on XML
Only new tabs need to be added when adding new 
features or integrating with another tool
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PSAT - A Single Tool Throughout the Development 
Process

Ensure simulation 
traceability

Analyze and 
compare test and 
simulation data

Ensure model 
compatibilities

Easy selection of data, 
models, control 
strategies or drive cycles Run batch mode

Build and compare 
large number of 
powertrain 
configurations

Easy implementation 
of data, models, 
control strategies or 
drive cycles

Use models and 
controls for HIL/RCP



11

Large Number of Configurations Achieved 
Through Automatic Building

Option #1 Option #2 Solution
Drag & Drop Build 

model 
based on 

users 
choices 
using 

add_block
& 

add_line

Save Entire Vehicles
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GREET Can Now Be Launched From PSAT
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PHEV Battery Requirements

Objective: 
Define battery requirements for short and long term for 
PHEVs
Collaboration with Energy Storage System TT
Progress: 
– VL41M battery modeled
– Component models and control strategy defined
– Draft requirements provided for approval

Future Directions: 
– Using data from battery characterization and system 

evaluation (HIL), update the requirements

Battery Testing

Battery Modeling

Vehicle Modeling

Batt HIL Validation
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PHEV Control Strategy Development

Objective: 
Develop real-time control strategies for PHEVs
Progress:
– Global optimization algorithm used to view 

the “best” control for several driving cycles 
and distances

– Preliminary controls developed in PSAT
Future Directions
– Develop control strategies focused on fuel 

economy
– Evaluate the controls in MATT
– Include thermal and emission impact
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Students Used PSAT in Challenge X 
as a Design Tool

cX teams have completed a powertrain selection process

Successful selection and development of powertrain 
within the time frame considered made possible 
through flexibility and reusability process

PSAT was used for:
– Comparison of dozens of powertrain 

configurations and components to 
meet the competition goals.

– Component sizing.
– Development of specific control 

strategies for the powertrain 
architectures.

– Control components in real time.
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Examples of Collaborations

Three year GM CRADA to further develop PSAT to become the 
reference for model organization within the automotive industry
WFO with Hyundai (HEV control strategy)
WFO with SK (Battery HIL)
Redesign tools to follow PSAT architecture (e.g., ANL GREET, ORNL 
cost model)
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