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The Potential of PlugThe Potential of Plug--In Electric Vehicles (PEVs)In Electric Vehicles (PEVs)
�� 70% of U.S. drivers travel less than 33 70% of U.S. drivers travel less than 33 miles/daymiles/day

�� 5050--70% lower cost per mile to operate on electricity compared to gasoline 70% lower cost per mile to operate on electricity compared to gasoline 

�� Recent enabling technologies:  Recent enabling technologies:  
�� Lithium battery technology: driven Lithium battery technology: driven by consumer by consumer electronicselectronics

�� Computer Controls & Semiconductors: driven by computer industryComputer Controls & Semiconductors: driven by computer industry

�� PHEV architecture which provides noPHEV architecture which provides no--sacrifices conventionalsacrifices conventional--vehicle rangevehicle range

�� Synergy Synergy with the electric gridwith the electric grid
�� Charge during valley when grid is underutilized & wind is strongest Charge during valley when grid is underutilized & wind is strongest 
�� Centralized &  remote emissionsCentralized &  remote emissions
�� Massive energy storage potential for the gridMassive energy storage potential for the grid

�� Lower COLower CO22 emissionsemissions

�� Reduced oil Reduced oil imports & reduced trade deficit (~50% from foreign oil)imports & reduced trade deficit (~50% from foreign oil)



Types of PlugTypes of Plug--In Electric Vehicles (PEVs)In Electric Vehicles (PEVs)
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Source: Katherine Prewitt, SPPSource: Katherine Prewitt, SPP



An An eREVeREV in real use in Austin, Texasin real use in Austin, Texas
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How the Electric Grid WorksHow the Electric Grid Works
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Intelligent PEV ChargingIntelligent PEV Charging
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PEV Home Charging & TransformersPEV Home Charging & Transformers
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Additional Research AreasAdditional Research Areas

Source: Katherine Prewitt, SPPSource: Katherine Prewitt, SPP

Energy Storage

Compensating renewable generation with other sources

SmartGrid

Demand Response (DR)  with equal or better convenience 

Human-Machine Interface (HMI) for Home Energy Management Systems (HEMS)

Communications:  latency/reliability/security of low cost  DR & PEV coordination 

Weather/Meteorology:  distribution of wind and solar resources
- Ramps, Ramp Events, Tail events, confidence levels, advance notice

Vehicles 
- Hybrid, PEV powertrains (programming w/mechanical understanding)
- Battery management systems, Cabin HVAC systems & insulation

Policy & Finance to reduce costs of renewable generation finance/construction/O&M

Fuel selection efficiency/emissions/supply/infrastructure optimization per application


