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Chrysler Objectives

Prove product viability in “real-world” conditions
• 116 pickup trucks in 13 fleets across U.S.  (140 pickups built)
• Various terrain and climates 
• Diverse drive cycles and usage patterns

 Verify charging performance, AC power generation, and bi-directional charger 
interface

 Support creation of green technology jobs and advance PHEV technology for 
future production

 Develop understanding of customer acceptance and usage patterns

 Quantify the benefits to customers and the nation
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Budget

• Total Project Funding
 DOE:  $48,000,000 

(American Recovery and Reinvestment Act)

 Chrysler $49,408,996

• Timeline
 Project Start:  September 2009
 Vehicle Deployment: July 2011     ?
 Project End:   June 2014

RAM 1500 Plug-In Hybrid – Deployment Locations

Sacramento Municipal
Utility District (SMUD) (14)

Central Hudson (3)
National Grid (6)
NYPD (5)

Colorado (6)
Tri-State Energy

Michigan (4) - Auburn Hills

Michigan (10) – DTE Energy

Nevada (5)
NV Energy  

City of
San Francisco(14)  

City of 
Yuma (10)

Centerpoint 
Energy(5) 

State of
Massachusetts (10) 

UC Davis
PHEV Research
Center

EPRI

U of MMSU Next Energy

State of
Hawaii (10) 

Development Partner

Demo Regional Lead

TARDEC, HNEI 
U of Hawaii 

North Carolina (10)
Duke Energy

New York

DOD - TARDEC
USAF (4) 

EPRI
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City of
San Francisco (14)  

UC Davis
PHEV Research
Center

Development Partner

Demo Regional Lead

Sacramento Municipal                  
Utility District (SMUD) (14)

RAM 1500 Plug-In Hybrid – UC Davis Project

RAM 1500 Plug-in Hybrid – Technical Specifications

• 6000 pounds towing and 32% grade capability
• ATPZEV - Only full size truck mtg Advanced  

Technology  Partial Zero Emissions std.
• Large side box storage in bed (but locked 

storage box reduces bed capacity)
• Engine off switch being considered for indoor 

aux. power usage

Battery
• 12.9 kWhr, liquid cooled Li ion 
• Charge Times
• 2-3 hrs at 220V
• 7-8 hrs at 110V
• Functions as hybrid w/o plug-in
Fuel Economy (City)
• Charge Depleting 32 MPG
Electric Drive Range (City)
• 20 mile EAER
• E-drive “capable”
Range
• 655 miles
Drivetrain
• 2 mode hybrid technology
Brakes
• Regenerative Brake System

• Available on-board AC power could
eliminate need for a generator

Auxiliary Power
• 6.6kW Continuous
Power Panels
Pickup Bed
• 2 – 120V, 20A duplex
• 1 – 240V, 30A plug
Cabin 
Center Console
• 1 – 120V, 20A plug
Silent Mode
• 120V / 240V, 60Hz AC

Powertrain
• 5.7L Hemi V8
Maximum Power
• 359 Horsepower
• +40 HP from 2 motors
Maximum Torque
• 390 ft-lb @ 4300 rpm
Transfer Case
• 4x4
• Front axle disengages
MDS
• Shuts down 4 cylinders
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Power
Electronics 
Inverter and
DC /DC

Electric Motors

Li-Ion
12.9 kWhr 

Liquid Cooled

6.6 Kw Charger / 
Inverter

Thermal Systems

2-Mode  Hybrid 
Transmission

120V / 240V AC
Power Panel 6.6 Kw

J1772
Charge Port

Level I / II

5.7 L Hemi V-8 Engine
•359 hp Gasoline Engine
•399 hp  Total Hybrid

Controls
•E Motors
•Battery

•Hybrid Vehicle
•Transmission

10

AeroVironment EVSE
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PH&EV Research Center Objectives

• Support Chrysler’s testing, demonstration and verification 
objectives

• Based on field observations under real-world conditions, the 
Center will assess PHEV attributes and impacts of:
– In-field auxiliary power 

– Human-machine interface (HMI) feedback

– Life-cycle costs

– Environmental benefits 

– Charging logistics and charging infrastructure needs

– Vehicle design optimization

• Determine factors most likely to affect fleet community 
acceptance and utilization of PHEV technology
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Research Questions

•What fleet practices and usage patterns optimize the use and 
benefits of PHEVs?

•What factors most influence the wide-scale acceptance of PHEVs 
in fleet operations?

•How do institutional and cultural perceptions shape fleet PHEV 
purchase and use decisions?

•How do fleets value and use non-motive energy? 

•Where, when and how often will fleets charge a PHEV? Where 
would they like to see chargers located? 

•How and to what extent do fleet vehicle drivers use the human-
machine interface (HMI) display? How do they want info conveyed?

•What efficiency and functionality gains can be made through 
different PHEV battery size configurations and operating 
architectures?

Data Collection Methods

• Information and user impressions collected from drivers and fleet 
managers through interviews, surveys, and focus groups. 

• Instrumentation onboard the vehicles will be used to collect detailed 
data for analyzing vehicle performance, charging activities and driver 
behavior collected through onboard instrumentation. 
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Vehicle Charging Functionality

Improvements to 
Charge Efficiency

• No Customer Input
• Minimal System Input
• Highest Charging rate

•Reverse Power Flow
•Smart Grid Communication
•Micro Grid Development
•Emergency Load Curtailment
•May 2012 Implementation

• Utility Interface
• Time of Use Rates
• Achieve Optimized Charge @ Lowest Cost
• Minimize effect on Grid

• 4th Quarter 2011
21

• Customer Input
• Maximum System Input
• Most Efficient Charging Rate
• 4th Quarter 2011

UCDavis University of California

Thank you

Kevin Nesbitt
kanesbitt@ucdavis.edu
(530) 754-8196

Jamie Davies
jdavies@ucdavis.edu
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Data Reporting – Technical Accomplishments

This presentation does not contain any proprietary, confidential, or otherwise restricted information

PHEV Server

Cell

Idaho National Labs 
(INL) Server

DoE data 
packet

• Chrysler’s PHEV server  sends the DoE required  Unlimited Rights data to 
Idaho National Labs (INL) for the purpose of data processing and reporting.

Internet

Initial Fleet Deployment Implementation – May 2011

23

• Remote Software Flash
• Remote Diagnostics
• Near Real Time Data Upload

External Interface 
Reporting Server

par

Copy of DoE Data 
User 
Interface

4th Quarter  2011 
Implementation 

Cell
Microstrategy 

Cloud 
Hosting

Microstrategy 
Cloud 

Hosting

2nd Quarter  2012 
Implementation 

Demo Partners 
Access only DOE 

Data for their fleet

User Interface 
*Scheduled Charging
*Smart Grid Charging

Engineering
Full Access to 

Fleet Data


