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MEMORANDUM
TO: Power Committee
FROM: Massoud Jourabchi

SUBJECT: Impact of Plug-in Hybrid Vehicles on Northwest Power System: A Preliminary
Assessment

Higher gasoline prices, combined with a growing concern over climate change, have increased
the demand for alternative modes of transportation. This has lead to an increase in market share
for hybrid passenger and light truck vehicles. The next step in the development of alternative
fuel sources may be plug-in hybrids. Using a combination of battery storage and gasoline engine,
where batteries are charged during off-peak hours, it is projected that plug-in hybrids can provide
benefits in the form of improved gas mileage, reduced cost of travel, and reduced CO2
emissions. At $4 dollars per gallon and 20 MPG fleet efficiency, using a plug-in hybrid vehicle
can lower daily commuting costs from an estimated $7 dollars to about 80 cents, or the
equivalent of 45 cents/gallon of gasoline, with a net reduction in CO2 emissions.

Using a simplified “what if” model, staff estimated the impact of plug-in hybrids on Northwest
electricity loads for the years 2010-2030. Depending on the market penetration rate
assumptions, availability of battery technologies, and a number of other assumptions, average
annual energy requirements (MWa) in the Northwest could increase by 1 to 3 percent. Off-peak
loads (MW) could increase by 4 to 10 percent. CO2 emissions from the transportation sector
could decrease by between 7 and 14 million metric tons per year in 2020. A reduction in CO2
emissions from the transportation sector is partially off-set by increases in CO2 emissions from
the power plants.

Staff estimated the impact of the additional load on electricity prices and CO2 emissions from
the power plants in the Western Electricity Coordinating Council (WECC) area using
AURORA ™ and one of three plausible penetration scenarios. This study showed CO2
emissions from power plants increased by about 1 million tons in 2020. When combined with
the decreased CO2 from vehicle emissions, there is a net reduction on CO2 emissions of about 6
million metric tons in 2020.

In addition, staff tested a VVehicle to Grid (V2G) scenario, where a modest 25 MW of vehicle
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battery storage was connected to the grid. The batteries of participating vehicles are assumed to
be charged during off-peak hours and be available for discharge by the grid operator during the
peak hours. Our preliminary partial analysis shows that this program would have a marginal
effect on prices and emissions. Further evaluation of this program is underway and results will be
reported to the Power Committee when available.



Analysis of effects of plug-in
 vehicles on electricity demand
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Adjusted Fuel Economy by Model Year
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Sales Fraction by Vehicle Type
(Three Year Moving Average)
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Trands in Cost of Transoort
Figure 10. Annual Indices of Real Disposable Income, Vehicle-Miles Traveled, Consumer Price Index
(CPI-U), and Real Average Retail Gasoline Price, 1978-2004, 1985=100
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Sources: Energy Information Addministration, Annual Energy Review 2004; Bureau of Economic Analysis.
Note * = recession year.
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Figure 5. Average Commuting distances, 1969-2001
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Market Share Scenari

70%
60%

50% /
40% /{ =&—Slower start

/ ~#-Base
30% =/*=Aggressive

p A —

Percent of New cars

Northwest

— Power ang _
Conservation
Council

Plug-in Vehicles on the Roac

=&—Slower start
~#-Base
= =Aggressive

Q
V° Northwest
. Power and
Conservation
Counci

10



Assurnad Dzily Recnzrgs Schadils

o 'Ngﬂ]lwest
OWET and
Va Conservation
| Council

=&—S|ower start
~#-Base
== Aggressive

o 'Ngﬂ]lwest
'OWET and
Vo Conservation
|5 Council

11



Impact on Off Peak Hour Load
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Reduction
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MID-C Prices in 2020 $/
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