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Summary

A Electric vehicles are likely to provide significant greenhouse
gas emission reductions.

A Greenhouse gas capand-trade programs are likely to be In
place throughout the U.S. in the next five years.

A Will utilities be able to capitalize on the emissions reductions
that will come with EVs?

A Answer: GHG regulation will benefit EVs and electric utilities,
but effect is likely to be in terms of increased revenues and
ancillary services rather than direct sale of offsets or
allowances.
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Overview

1. The likely scenarios for GHG regulation.
2. How PHEVs will affect emissions.
3. What this all means for utilities.
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Introduction to Summit Blue

Summit Blue Consulting provides professional consulting services

to energy companies and the utility industry . Summit Blue is a

team of experienced energy industry professionals with a wide range of
backgrounds and skills, including economics, engineering, and market
research. Summit Blueds primary pr

A Renewable energy strategy and program development.
A Generation asset valuation and appraisal.

A Energy efficiency and load management program performance
measurement and evaluation, program development, and
Implementation.

A Energy systems technology assessment and technical potential
studies.

A Quantitative and gualitative market research and market
assessments.

A Utility business management consulting.
e
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The Status of Climate Change Regulation

A U.S. is the only developed country not committed to binding
reductions in greenhouse gas emissions.

A In the absence of federal commitment, states, corporations, and
Individuals have taken it upon themselves to mitigate emissions.

At the state and regional levels, the Regional Greenhouse Gas
Initiative (RGGI) in the Northeast, the California Global Warming
Solutions Act of 2006, and Western Climate Initiative are the leading
efforts, with additional regional efforts underway in the Midwest.

15t RGGI auction yielded prices of $3/ton.

Europe is in Phase Il of the Emission Trading scheme. Prices were
around $18/ton in April 2009, down from a high of over $40/ton in
2008.
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The Status of Federal Climate Change
Reqgulation

A Lieberman-Warner federal legislation was not successful in 2008,
but some sort of legislation is expected to be enacted in next two
years, with regulation by 2013.

A Dingell-Boucher proposal reflects two years of deliberations by the
Committee on Energy and Commerce.

All major developing or proposed regulation is cap-and-trade.

A Obamahas called for an economy-wide, cap-and-trade program to
reduce CO2 emissions by 80% by 2050.

A Waxman-Markey bill would cut greenhouse gas emissions by 20
percent from 2005 levels by 2020 and by 83 percent by 2050.

A Endorses capand-trade, but is silent on the issue of whether the
credits should be auctioned or initially given away.
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Mitigating Climate Change Requires
Substantial Effort

Million metric tons COze

Comparison of Legislative Climate Change Targets
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Utilities are Planning for Greenhouse Gas
Reqgulation
A GHG regulation is seen as nearly certain by most utilities.

CO, Price Projections in Utility
Resource Plans
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Source: Utility integrated resource plans.

A Other utilities incorporating GHG costs are PGE,
iacificorp, and Xcel MN.
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Analysis of Federal Policy

A Analysis of WaxmanMarkey shows prices around $19/metric ton
(nominal $) in 2015, increasing to around $59/ton in 2030.
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Overview

1. The likely scenarios for GHG regulation.
2. How PHEVs will affect emissions.
3. What this all means for utilities.
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Emissions Rate Vary with Generation
Technology
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| Methods for Calculating Emission Rates

1. Calculate the average system emission rates using data
from the U.S. EPAeGrid database. This is a simple and easy
approach, but may not affect marginal emissions.

2. Calculate system marginal emission rates using EPA
CEMS hourly emissions data. This is a dataintensive and time
consuming approach. Accurate for recent years, but will be
Inaccurate to the extent that the marginal plants change over
time.

3. Simulation with long  -term dispatch models  such as
PROSYM. Likely accurate, but dataintensive and time
consuming.

4. Spreadsheet models. This approach involves identifying the
plants likely to be on the margin in key time periods (e.g., on -
peak and off-peak by month).
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Other GHG Cost Considerations

A CQO, cost necessary to result in coal i gas fuel switching in
2013 = $48/tonne.

Natural Gas Coal
Heat rate (Btu/kWh) 6,923 8,990
Fuel cost in 2013 $7.23 $2.72
($/MMBtu)
Emission rate 0.37 0.84
(tonnes/MWh)

A Cost of approximately $130/tonne may be necessary to cause
coal plants to retire T likely needed to yield 80% reductions

below 1990 levels.
=
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How Will CO , Costs Translate to Electric Energy
Avoided Costs?

A Combined cycle likely represents marginal emitter in most
hours, emission rate of approximiately 0.37 metric
tonnes/MWh.

A Effects of $30/tonne starting in 2013, increasing to $70/tonne
by 2030 (5.1% per year).

Avoided Electric Energy Costs
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PHEVs are Likely to Flatten Load

Source: Yang, Christopher and Ryan McCarthy. "Carbon Emissions and Grid Impacts of Using
Electricity to Charge PHEVs in California: 3B: Electricity as a LowCarbon Fuel” (Institution of
Transportation Studies, University of California, Davis, 2008).
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