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Good morning. | am Janine Migden-Ostrander, the Consumers’ Counsel for the State of
Ohio, representing all of Ohio’s 4.5 million residential households. As the representative
of the largest stakeholder in this process, | would like to thank Chairman Hagan and the
Public Utilities Committee for having a series of panels to explore the views and
expertise of stakeholders as Ohio’s energy policy legislation is considered.

The energy future for The United States at large and Ohio specifically is the “Sleeping
Giant.” The decisions made today will impact the affordability and availability of
reliable supplies of energy in a global marketplace to meet our growing needs. Creating
an environment that not only fosters, but requires the development of energy efficiency
and renewable energy is the single most important aspect of this legislative debate. My
clients are your constituents. We hear that they are very concerned about their cost of
living issues: providing for their families, keeping their jobs, managing health care costs,
maintaining a home and having reliable and affordable utility services. We also hear a
growing concern about global warming, the environment and the desire for an energy
policy that balances the needs of Ohioans with responsible stewardship.

As you are making decisions on energy policy and look toward ways to achieve the
lowest rate with reliable service through renewable energy, energy efficiency, and other
methods, | want to remind you of a few statistics to help demonstrate the predicament
facing our state and the nation.

0 There are approximately 67 years of economically recoverable supplies of natural
gas left in North America. Nevertheless, the reliance on natural gas to fuel power
plants is increasing — projected at 24 percent regionally by 2010 as opposed to 11
percent in 2000.

o Natural gas prices have more than doubled in the last several years and as the
United States seeks supplies of natural gas from overseas, we will be competing
with Europe and emerging countries like China and India for supplies from
countries like Venezuela, Algeria and Nigeria. Even absent the competition for
natural gas itself, it must be recognized that shipping liquefied natural gas across
the ocean to the United States is not an inexpensive proposition.

o Worldwide demand for electricity is expected to double by 2030. The growth in
electricity demand in the United States is projected to increase by 40 percent by
2030.Just as the cost of natural gas will continue to rise as more countries
compete for diminishing supplies, the cost for coal fired plants will increase
dramatically as well, due to environmental compliance with some form of
Greenhouse Gas (GHG) regulation and other existing regulations. We are already



seeing significant increases in the cost of electricity to comply with the Clean Air
Interstate Regulations (CAIR) and the Clean Air Mercury Regulations (CAMR)
that are well into the billions of dollars for Ohio utilities.

o0 The price of new nuclear plants is estimated at or around $3.2 billion at 800 MW
—a high price tag; however, that may very well be an optimistic projection.
Remember when they said that nuclear would be too cheap to meter? Also recall
the cost of First Energy’s Beaver Valley and Perry Nuclear Power Plants that came in at a
cost of $4.6 billion and $6.0 billion respectively back in the 1980’s. Nor should we forget
the construction history of the Zimmer Nuclear Power Plant that was 97% complete and
had to be converted to a coal-fired plant. That plant, which came on line eighteen years
behind schedule, cost customers $3.7 billion, not to mention over $800 million in write-
offs by the three utilities, Cincinnati Gas and Electric Company (now Duke-Ohio)
Columbus Southern Ohio Electric Company (now Columbus Southern Power) and
Dayton Power and Light Company. Moreover, these costs do not factor in the cost of
disposal and that nationally, we have been wrestling with nuclear disposal issues for a
long time with no resolution at hand.

0 The price of oil has continued to rise reaching over $100 per barrel,
approximately twice the cost of just a few years ago.

Beyond all these statistics, we are faced with a political reality in Washington that makes
addressing renewable energy and energy efficiency at the state level crucial. It is all but
certain that carbon regulations will be adopted that will disproportionately impact states
like Ohio due to our reliance on fossil fuels, particularly coal.

OCC has serious concerns regarding the specter of increasing residential electricity bills
due to future distribution infrastructure upgrades; generation capital cost inflation,’
existing and future environmental regulations and increasing fuel costs and is therefore
very interested in promoting programs and policies that mitigate those increases. Duke
Energy Chairman James Rogers highlighted this concern recently when he stated that his
company’s analysis of the Lieberman-Warner carbon mitigation bill indicates that if
signed into law, it “would raise rates from 20 to 50 percent in Duke’s Ohio service
territory.” > This is in addition to current electricity generation cost increases to meet the
mercury and sulfur dioxide (SO) and nitrogen oxides (NOx) limits in the Clean Air
Interstate Rules and Clean Air Mercury Rule.?

Ohio is not alone in having to deal with this reality, but — candidly — we are late to arrive
at taking action steps. Half of the states have a renewable portfolio standard, while
approximately a third of the states are regulating carbon emissions. When it comes to
energy efficiency, Ohio is also lacking as indicated in Attachment 1.

! The Handy-Whitman Index, which tracks the costs of steam-generation plant, transmission projects and
distribution equipment rose by 25 percent to 35 percent (compared to an 8 percent increase in the GDP
deflator) between the years 2004 - 2007. See M. W. Chupka and G. Basheda, “Rising Utility Construction
Costs: Sources and Impacts”, September 2007, The Brattle Group, page 2.

2 Comment in response to Representative Question on December 12, 2007, before the House Public
Utilities Subcommittee concerning substitute Senate Bill 221.

¥ See http://www.ncsl.org/programs/environ/air/EPAairrule.htm for a summary of the rules.




Meanwhile, research has shown that the alternatives we can pursue — especially over the
next 15 years — position energy efficiency and renewable energy as attractive options and
a necessary way to diversify how we produce electricity.

Some utilities have decided to go down the path of an Integrated Gasification Combined
Cycle (IGCC) project to turn coal into gas, which is then used to produce electricity. The
Office of the Ohio Consumers’ Counsel (OCC) supports clean coal technology and
specifically believes that this technology has long-term potential. However, a significant
number of IGCC projects have been shelved or stalled in recent months (See Attachment
2).

Developers and utilities have been unable to justify IGCC investments in the context of
spiraling capital costs, lack of satisfactory technology performance guarantees,
unavailability of lump sum turnkey contracts, and an uncertain carbon policy
environment.

The price tag associated with IGCC projects is escalating. IGCC plants have seen a 100%
increase in capital cost estimates since 2004, making current estimates unreliable. In
2004 capital cost estimates for building next generation full-scale IGCC plants were
coming in around $1,600 per kilowatt. In 2007, estimates for utility-scale IGCC plants in
development are ranging between $3,200 and $3,400 per kilowatt. We saw this same
phenomenon here in Ohio when AEP proposed an IGCC at $1.2 billion and in a year’s
time, the price tag had doubled. This is without the Carbon Capture and Sequestration
which is vital for addressing the carbon dioxide emissions.

Moreover, the National Coal Council — of which | am a member — has researched the
coal-based alternatives such as IGCC, including the factor of carbon emission
restrictions. According to a June report by the Council, the ability for carbon capture and
storage (CCS) to be utilized will take 15 to 25 years to mature. Comparing carbon
sequestration with the technology developed for reducing SO, and NOy, the report found,

“A maturation curve for CCS technologies will similarly take time. Although
some CCS technologies are commercial at a smaller scale in other industries,
these require substantial re-engineering and scale-up for power applications.
Other promising novel CCS technologies are in their infancy. Based on advances
to date, however, accelerated technical and financial support could make a suite of
these technologies available within the next 15 years. Commercial maturity could
take an additional decade. CCS technology development can be expedited, but not
willed into existence overnight by changes in policy™.”

Due to these factors, the OCC suggests that energy efficiency and renewable energy
projects be put on the front burner, which would provide time for the ongoing research to

* National Coal Council, Technologies to Reduce or Capture and Store Carbon Dioxide Emissions. June
2007



bring large-scale carbon sequestration from theory to reality. There is an abundance of
“low hanging fruit” when it comes to energy efficiency since this state has done little
over the last decade to capture all the benefits and savings that can accrue. Therefore, a
sensible — and least cost plan — for meeting our energy needs would be to embark on
extensive energy efficiency and renewable energy development and defer construction of
new IGCC’s until the CCS technology is available. Coupled with this, would be to
implement interconnection, net-metering and standby rates that will foster the
development of self-generation.

In November 2007, Ohio addressed both renewable energy and energy efficiency when
Governor Strickland signed onto the Midwest Governors Association’s Energy Security
and Climate Change Platform.

For renewable electricity, the platform pledges to ensure that by 2030, 30 percent of
electricity consumption in the region will be from renewable resources.

Realizing our potential, Ohio and the other Midwest states have taken on the challenge of
setting goals for renewable energy and energy efficiency. Policymakers should keep this
regional commitment in mind and ensure that Ohio does its part to meet these goals.

The OCC has several recommendations that I believe would enhance the future of
renewable energy and energy efficiency in Ohio.

Achieving comprehensive renewable portfolio standards

For several years, our agency has been advocating for renewable portfolio standards. By
using solar, wind, biomass and other sources of renewable energy, less dependence is
created for fossil fuels and other forms of energy that can generate pollution and create
other waste that must be dealt with because of the environmental impact. Carbon dioxide
and nuclear waste, by-products of most of the energy used today, is costly to clean up and
reduce. The cost for using renewable energy is less in the long run than having to reduce
or dispose of the traditional by-products nor are there the safety or security issues
associated with nuclear power that concern many consumers. Moreover, as noted above,
while the cost of fuel for fossil fuel generation continues to rise, the cost of fuel to power
renewable energy facilities is free.

In August, Illinois became one of the most recent states to sign a renewable standard into
law. The Illinois standard requires utilities to produce 25 percent of its power from
renewable resources by 2025.

Contrary to what others have testified before this committee, many states have even
deemed it necessary to increase their renewable portfolio standards as they have met or
exceeded what was originally signed into law. As of August 2007, as many as seven
states had expanded their previous renewable portfolio standard. These states include



Connecticut, Delaware, Maryland, New Jersey, Nevada, Texas and Wisconsin. See
Attachment 3.

With respect to Sub. S.B. 221, the OCC recommends increased standards, benchmarks,
and penalties. Improvements to the legislation are necessary to ensure that Ohio begins to
tap into its potential for producing energy from the wind and sun as well as through
biomass.

Imagine if we were able to turn our ever-increasing landfills into positive benefits for our
state. In fact, it is estimated that six megawatts of electricity can be produced from the
typical landfill, with high reliability and availability.

With regard to solar power, an important element is the storage potential. Traditionally,
electricity is thought of as a commodity that needs to be used right away, or it is lost.
Gains are being made that allow electricity to be stored for later use, meaning that we
will soon be able to take full advantage of those days when the sun is shining.

As an example of how one community has tapped into its renewable potential, let’s take a
closer look at Bowling Green’s wind projects.

Bowling Green is home to Ohio’s first utility-sized wind farm. There are four turbines
that are 257 feet tall. These turbines, which are as tall as a 30-story building,
(approximately the height of the Riffe tower) generate up to 7.2 megawatts of power —
enough to supply electricity for some 3,000 residents. Located about six miles from the
city, the turbines have become a local attraction. Wind generating capacity nearly seven
times that amount located at the Wood County Landfill could be a reality near Bowling
Green by the end of 2009. °

It is important that we recognize that renewable power projects can be a “triple play”
because they avoid environmental risks, provide among the lowest cost electricity options
and produce economic development benefits.

All methods to produce electricity have their “pros” and “cons,” their costs and their
benefits. (See Attachment 4 for a matrix of the different attributes of generation fuels).
That is the reason why Ohio must diversify its production methods in order to mitigate
the risks and put us on solid ground for the future. Our state’s geography and its wind
currents vary throughout the state, so we can site wind projects where studies have
already shown there is tremendous untapped energy potential. Just as we drill where we
know there is coal, we can build turbines where we know the winds will help generate the
most power.

® For distribution support and improved reliability AEP has committed to have at least 25 megawatts of
sodium sulfur battery capacity in place by the end of this decade and the company hopes to add another
1,000 megawatts of advanced storage technology in the next 10 years. See “Betting on Batteries”, Energy
Biz Insider, 12/26/07, http://www.energycentral.com/site/newsletters/ebi.cfm?id=437.

® See “More Wind Turbines near BS Planned”, Bowling Green Sentinel-Tribune, May 11, 2007.



There are also some myths about renewable power that should be explained. For
example, although wind turbines may be idle due to a lack of wind at times of a utility’s
peak demand, there is a statistical probability that they will be available, especially if
there are multiple turbines dispersed geographically. Early integration studies were
overly cautious on maximum penetration levels partly because they assumed that all wind
turbines would experience the same wind velocity at the same time. See Attachment 5.
Another important thing to keep in mind is that since wind is primarily an energy — not a
capacity — source, no additional generation needs to be added to provide back-up
capability provided that wind capacity is properly discounted in the determination of
generation capacity adequacy. Moreover, the December 5, 2007 Stanford report suggests
that interconnecting wind farms within a geographic area can result in an average of 33
percent and a maximum of 47 percent of yearly averaged wind power which can be used
as reliable baseload electric power.

There has been talk of wind energy supply chain and delivery bottlenecks. A recent
analysis does suggest a near-term deficit in renewable electricity supplies. However, the
study results do not necessarily portend a long-term shortage as it is likely that, with
continuing federal and state support, the renewable energy industry can greatly ramp up
deployment and production over the medium and long term. ’

Another myth | want to dispel is that renewables, including wind energy with its
production tax credit, are the only beneficiaries of electricity subsidies. In fact, a report
from the Government Accountability Office (GAO) comparing electric subsidies by fuel
types shows that renewables such as wind get only a small share of the overall subsidies
awarded to energy supplies. For example, total research and development expenditures
from fiscal year 2002 to fiscal year 2007 were $11.5 billion, which was distributed
among nuclear ($6.2 billion), fossil fuels ($3.1 billion) and renewable energy ($1.4
billion). Total tax expenditures for the energy sector over the same years were $18.2
billion, with fossil fuel receiving $13.7 billion and renewable energy receiving $2.8
billion. ® See graph in Attachment 6.

Focusing on wind power again, an additional benefit of using turbines to generate
electricity comes in the form of the power it is meant to replace. Nearly all of the recent
power plants built in Ohio are fueled by natural gas, which we know is an expensive
commodity in a volatile pricing market.

Wind power is used as an intermediate type of power, supplementing the costly use of
existing natural gas fired plants. If we bring more wind power on line in Ohio, we can

" See L. Bird et al. “A Preliminary Examination of the Supply and Demand Balance for Renewable
Electricity, NREL, October 2007. “One thing about the analysis that is important to note is

that it is very short term - it only looks out to 2010. So I don't think it necessarily has relevance to longer
term policies that ramp up over time. It shows that a short term shortage is possible, but the

industry would likely ramp up in the mid and long term to meet demand.” From author L. Bird email
received by OCC, 10/9/2007.

8 «“Federal Electricity Subsidies”, GAO, October 2007.



decrease the demand placed on the limited amounts of natural gas left in the country, not
to mention the money saved by not having to purchase as much of this fuel for electricity
production. °

The many witnesses who have testified before the Senate spoke eloguently about the
benefits of renewable energy, and they supported their positions with facts, figures, and
information.

On the other side of this renewable discussion are the detractors who have vaguely
spoken of higher costs associated with renewable energy. | ask: Where are their numbers
to back their claims? As the statutory representative of residential consumers, my task
and my responsibility is to seek affordable solutions regarding energy services, now and
in the future. That is exactly what renewable energy can provide.

In order to make an apples-to-apples comparison, | have attached to my testimony an
updated chart which sets forth the costs of new construction using various technologies.
It is important to point out here that the appropriate comparison is what it will cost to
build our next source of generation because that is the decision in front of us as we plan
for the future. Building new renewable energy plants are clearly competitive with and
less costly than building a project using advanced technology such as IGCC or nuclear
power. Moreover, the costs of renewables have been decreasing over time. (See
Attachment 7) Yet | have heard no opposition from the utilities with respect to the cost
of advanced energy. Why is that? | can only conclude that our Ohio utilities believe that
they have a better opportunity to increase their profits by building massive coal or nuclear
plants than they have from providing renewable energy.

A report released by Environment Ohio, “Energizing Ohio’s Economy; Creating Jobs and
Reducing Pollution with Wind Power,” found that meeting Ohio’s increasing energy
demand with renewable energy would provide significant economic benefits for Ohio.
Benefits would be seen by all Ohioans by diversifying Ohio’s electricity mix. See
Attachment 8.

To quote an article from Cleveland’s Plain Dealer, “Europe’s largest solar-panel
manufacturer (Isofoton) is interested in establishing its North American headquarters in
Ohio. However they prefer a state with a renewable portfolio standard to set up a
manufacturing site in the United States. Another company (IBC Solar) is already
committed in principle to creating a U.S. headquarters in Cleveland. But whether Ohio
reaps the jobs from solar manufacturing will depend in part on whether state lawmakers
approve the Governor’s bill. Governor Strickland said the first question wind and solar
manufacturing companies ask a state development official is whether the state has such a
rule [RPS] - already in place in about 25 states.” These are the types of economic

® These savings are significant. For example, in a recent analysis of the federal 25% RPS, annual consumer
expenditures on electricity are very close to those in the Reference Case through 2022, as the reduction in
fuel prices caused by lower fossil fuel use for electric power generation outweighs the increased capital
costs of new renewable generation capacity. “Energy and Economic Impacts of Implementing Both a 25-
Percent RPS and a 25-Percent Renewable Fuel Standard by 2025,” August 2007, EIA.



benefits renewable energy can bring to Ohio and we can not let these opportunities pass
us by.

The bottom line is that the numbers speak, quite simply, for themselves. Demand for
electricity is projected to grow by 40 percent by 2030. This means that over the next 18
years we will need to add additional capacity to meet Ohio’s electric needs. We are
fortunate to have options. As we compare these options, it makes good economic sense to
push for the least cost options in order to manage our utility rates — to keep them
affordable for both residential consumers and businesses. The good news is that
renewables are not only the least cost supply option, but they also provide many other
societal benefits.

To this end, | urge this Committee to fully consider and adopt the amendments proposed
by OCC that increase the renewable portfolio standard and include benchmarks and
penalties. (See Attachment 9 for a table of the different renewable proposals)

The OCC believes the renewable energy portion of the advanced energy standard should
be set at one percent of a utility’s supply each year.

As adopted by the Senate, the proposed law has removed even the most modest of
oversight possibilities and imposed conditions that could allow the utilities to avoid any
responsibility to supply renewable energy. As | reported to the Senate on October 29, the
result is an energy portfolio standard in name only.

For example, based on the wording of a three-percent cap on costs for advanced energy, a
utility could build an IGCC plant, hit the cap, and then never have to provide any
renewable energy.

Further, there is no oversight until 2025, and the PUCO can simply give the utility a new
schedule if the utility fails to meet the benchmark. This hardly holds any utility’s feet to
the fire. Moreover, a utility can decide to do nothing for the next ten years and still be in
compliance, because the proposed legislation only requires that they be at 12.5% in the
year 2025. Theoretically, a utility could do nothing until then and in the year 2025 bid
out for 12.5% of its energy from renewables.

OCC also believes that the renewable energy portfolio should apply to all suppliers
including certified retail energy suppliers (CRES) so that there is an even playing field.

Consistent with OCC’s goal of providing the lowest cost electricity option to consumers,
we believe that if benchmarks cannot be met efficiently, the PUCO can determine that no
penalty be assessed. For example, if the price of renewable energy in a particular year
skyrockets, such that the utility can not meet all or a part of its requirements or cannot do
so without significant cost, the utility can file for a waiver at the Commission to release
them from the obligation in that particular year provided they can demonstrate that they
acted in good faith to procure the renewable energy supply.



Another area that | would like this Committee to consider deals with the ability for
consumers to produce part of their own electricity and receive credits for what is able to
be put on the grid, known as “net metering.” Ohio’s electric restructuring legislation from
1999 limits the ability to net meter to one percent of a utility’s peak load. Specifically,
this restriction is found in Ohio Revised Code section 4928.67 (A). It would be a benefit
to all classes of customers — residential, commercial and industrial — if this cap were
removed.

Bringing energy efficiency technologies to Ohio

Just as Ohio is ripe for taking advantage of its untapped renewable power potential, we
are also able to lower consumers’ demand for electricity through energy efficiency.

As mentioned previously, the Midwest Governors Association’s Energy Security and
Climate Change Platform addressed both renewable energy and energy efficiency.

The platform’s energy efficiency goal includes producing energy efficiency
improvements equal to at least 2 percent of the region’s annual retail electric and natural
gas sales by 2015, and an additional 2 percent in efficiency improvements every year
thereafter.

In accordance with the chart that is attached to my testimony, energy efficiency remains
the least cost of all options. No supply option is less costly. It makes sense, therefore, to
maximize this opportunity.

Importantly, and to the best of OCC’s knowledge, unlike renewable energy, no one
testified in the Senate that energy efficiency is not a good idea. OCC would welcome an
increase in the energy efficiency standards so that more energy would be saved.
Regarding the energy efficiency standard, Sub. S.B. 221 would produce approximately
0.3 percent average annual reductions in energy usage.

While the OCC believe that the energy efficiency requirements outlined in this bill are a
good start, more needs to be added to provide the maximum benefit for residential
consumers. For example, on the gas side, OCC has just negotiated a settlement with
Columbia Gas of Ohio in which they are to meet targeted reductions in demand of .75 to
percent over the next three years. The same can be said of the outlook for peak demand.
The amended language recommended is meant to align with the Energy Security and
Climate Stewardship Platform for the Midwest (MESCSP)™ that Governor Strickland
just signed on to. OCC’s and the MESCSP recommended requirements both end up at

19 The energy efficiency commitment is as follows: “Meet at least 2 percent of regional annual retail sales of
natural gas and electricity through energy efficiency improvements by 2015, and continue to achieve an
additional 2 percent in efficiency improvements every year thereafter.” See
http://www.midwesterngovernors.otg/tesolutions/Platform.pdf.



22% energy efficiency by 2025 with OCC’s rollout having an earlier and smoother ramp
up period.

Attachment 10 contains a comparison of what energy efficiency and peak demand
requirements are that the OCC is advocating as compared with H.B. 357, Sub. S.B. 221
and the Illinois legislation. OCC’s approach is a little more modest than the Illinois
approach, however, OCC supports both. 1 am also supplying Attachment 11 that
highlights the cost advantage that energy efficiency has over all new supply sources.

Another area that needs to be addressed with respect to advanced energy is the inclusion
of a law that requires the utilities to provide standby rates for cogeneration based upon
the market price at the time the power is needed. Cogeneration, a process under the
Public Utilities Regulatory Policy Act (PURPA), refers to the use of renewable sources or
a process whereby a manufacturer or farmer uses a waste product — like steam in the case
of manufacturing — to produce electricity (a.k.a. combined heat and power or CHP). This
has the potential to cut the energy costs of a manufacturer and is a benefit to all because it
is twice as efficient as a utility centralized facility. Moreover, because the energy source
is located at the load site, it can reduce transmission costs and bottlenecks. As it now
stands, utilities charge a monthly fee based upon the worst case scenario — that the
cogenerator will not be available during a peak period. When doing the economics of
building a cogenerator, the large majority of manufacturers have not proceeded because
the cost to do so — based on the standby rates — would exceed the high utility rates they
were hoping to avoid. Among Midwest states, Ohio has been ranked at the bottom in
terms of its attention to this issue.™* A major obstacle for cogeneration in Ohio is the
standby rates placed on cogeneration applications by the electric utilities. If this could be
removed, market conditions in Ohio suggest significant cogeneration opportunities.

I thank you for the opportunity to present testimony to you today on behalf of Ohio’s 4.5
million residential utility customers. In closing, | believe that Sub. S.B. 221 needs the
modifications that we proposed to meet the goals of greater energy efficiency and
renewable energy. Again we appreciate the efforts of Chairman Hagan and the members
of this Committee in holding a set of valuable hearings. Thank you and | would be
pleased to answer any questions you may have.

11 Clifford P. Haefke and John J. Cuttica,; CHP Market Entry Status in the Midwest: A State by State
Analysis”, Midwest CHP Application Center, December 2005, page 7.
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Attachment 1

Ohio at bottom in terms of energy efficiency spending
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IGCC and Rising Costs

IGCC Plants have seen a 100% increase in capital costs estimates since 2004 making current
estimates for IGCC unreliable. In 2004 capital cost estimates for building next generation full-
scale IGCC plants were estimated at approximately $1600/kW. In 2007, estimates for utility-
scale IGCC plants in development are ranging between $3200-$3400/kW".

These capital costs are estimated to be 20-47% higher than traditional coal plants. In 2004,
Indeck Energy Services testified before the Illinois State EPA that IGCC’s “capital costs are 30%
higher.” On top of this, construction costs in general (concrete, steel, and labor) have risen 100-
300% in recent years, also driving up the costs of all sorts of power plants. The Department of
Energy reports that IGCC is seen as too risky for private investors, and requires large subsidies
from the federal, state and local governments. Also, in 2006, EPA estimated that capturing 90%
of CO, emissions from IGCC plants would increase capital costs 47%; and the total cost of
electricity by 38%.2

While the U.S. remains the most active global IGCC development market, with over 17,000 MW?
actively in planning, the last year has seen significant numbers of IGCC projects shelved or
stalled as developers and utilities have been unable to justify IGCC investments in the context of
spiraling capital costs, lack of satisfactory technology performance guarantees, unavailability of
lump sum turnkey contracts, and an uncertain carbon policy environment.

Developer US State Status Reasons for Stalling
NRG Connecticut | Canceled | Could not meet RFP timeline for delivery
TECO Florida Canceled | State carbon policy uncertainty, rising costs
Tondu Corp Texas Canceled | Rising costs, limited technology guarantees
Bowie Power Arizona Canceled | pelayed local planning process, environmental opposition
B“g?iﬁ;gergy Wyoming Canceled | Transmission constraints, rising costs, limited available
technology guarantees and unsuccessful bid for funding

Increased costs have caused regulators to force

Mesaba Minnesota On Hold e
renegotiation of costs

' o Construction of a nearby supercritical coal plants has
Madison Power Illinois OnHold | hindered power demand and tied up transmission and coal
transport infrastructure

Tenaska, ERORA Ilinois On Hold Local opposition to IGCC without carbon capture
hampering regulatory proceedings

NRG New York On Hold Must find cost reductions to maintain state-awarded
financial support

In Edwardsport, Indiana an IGCC plant has recently been approved to result in an average electric
rate increase of approximately 16% to be phased in from 2008 through 2012°. Indiana Utility
Regulators were also supportive of Duke studying capture and sequestration of a portion of the
plant emissions. If this study is successful, carbon dioxide capture and sequestration equipment
could be added to the plant. This plant is estimated at this time to cost around $2B to construct,
which will be offset by more than $460M in local, state, and federal tax incentives.

! Emerging Energy Research, TECO, Nuon Cancellations Underscore IGCC’s Woes, October 5, 2007
2 EnergyJustice.net, Fact Sheet, “Clean coal” Power Plants (IGCC), April 24, 2007

® Emerging Energy Research, TECO, Nuon Cancellations Underscore IGCC’s Woes, October 5, 2007
* CNNMoney.com, Indiana Utility Regulators Approve Duke Energy Clean Coal Plant, November 20,
2007




A plant proposed in West Virginia by Appalachian Power (an AEP subsidiary) will, upon
approval, phase in rates over approximately five years. To recover anticipated costs of the IGCC
plant, Appalachian Power estimates that it will need to increase West Virginia rates by
approximately 12 percent by 2012 when the plant goes into service®. AEP’s Mountaineer Plant in
New Haven, WV, is also the site of a $4.2-million carbon sequestration research project through
which scientists from Battelle Memorial Institute are seeking to better understand the capability
of deep saline aquifers for permanent and ecologically safe storage of carbon dioxide emissions
from power plants.®

®> PR Newswire, IGCC Plant in West Virginia Could Be Online in 2012 if Plan Filed by AEP’s Appalachian
Power Gains Approvals, June 18, 2007

¢ AEP.com, AEP receives top score for electric utilities in ranking of global companies on climate change
strategies, March 21, 2006



States with Expanded Renewable Portfolio Standards

Some of the efforts made on renewable portfolio standards have been particularly successful. For example,
Connecticut increased its RPS in 2003, extending the standard to all utilities in the state; lowa met its
standard in 1999. Many states allow utilities to comply with the RPS through tradeable renewable energy
credits. While the success of state efforts to increase renewable energy production will depend in part on
federal policies such as production tax credits, states have shown their considerable efficacy in encouraging
clean energy generation.

CT: On June 4, 2007, Governor M. Jodi Rell signed House Bill 7432, which expanded the state’s previous
renewable portfolio standard. HB 7432 requires that 27 percent of the state’s electricity come from
renewable sources by 2020. The law includes standards for three classes of renewables. By 2020, 20
percent of the renewables must be from Class I, 3 percent must be from Class | or 1, and 4 percent must be
from Class Il1. Class | sources include solar, wind, new sustainable biomass, landfill gas, fuel cells (using
renewable or non-renewable fuels), ocean thermal power, wave or tidal power, low-emission advanced
renewable energy conversion technologies, and new run-of-the-river hydropower facilities with a
maximum capacity of five megawatts. Class Il sources include trash-to-energy facilities, biomass facilities
not included in Class I, and certain hydropower facilities. Class Il sources include customer-sited
combined heat and power systems with a minimum operating efficiency of 50 percent installed at
commercial or industrial facilities on or after January 1, 2006; electricity savings from conservation and
load management programs that started on or after January 1, 2006; and systems that recover waste heat or
pressure from commercial and industrial processes installed on or after April 1, 2007.

DE: On July 24, 2007, Governor Ruth Ann Minner signed Senate Bill 19, which expanded the state’s
previous renewable portfolio standard to require that 2 percent of the state’s electricity supply come from
solar photovoltaics by 2019, in addition to 18 percent from other renewable sources by the same date.
Sources of energy that count toward the standard include wind, ocean tidal, ocean thermal, fuel cells
powered by renewable fuels, hydroelectric facilities with a maximum capacity of 30 megawatts, sustainable
biomass, anaerobic digestion, and landfill gas.

MD: On April 24, 2007, Governor Martin O’Malley signed Senate Bill 595, which expanded Maryland’s
existing renewable portfolio standard to require that 2 percent of the state’s electricity supply come from
solar sources by 2022, in addition to 7.5 percent from other renewable sources by the same date. Sources
of energy that count toward the standard include wind, qualifying biomass, methane from the anaerobic
decomposition of organic materials in a landfill or wastewater treatment plant, geothermal, ocean,
including energy from waves, tides, currents, and thermal differences, a fuel cell that produces electricity
from qualifying biomass or methane, and small hydroelectric power plants.

NJ: On April 12, 2006, the New Jersey Board of Public Utilities (BPU) approved new regulations that
expanded the state’s renewable portfolio standard. The BPU decision requires utilities produce 22.5 percent
of their electricity from renewable sources, at least 2 percent of which must come from solar sources.
Sources of energy that count toward the remainder of the standard include solar, wind, wave, tidal,
geothermal, methane gas captured from a landfill, fuel cells powered by renewable fuels, electricity
generated by the combustion of gas from the anaerobic digestion of food waste and sewage sludge at a
biomass generating facility, and hydropower.

NV: On June 7, 2005 the Nevada Governor Kenny Guinn signed into law Assembly Bill 3, expanding
Nevada’s previous renewable portfolio standard. The updated standard requires that 20 percent of the
state’s electricity come from renewable energy sources by 2015, and for each year thereafter. Of the 20
percent, not less than 5 percent must be generated from solar renewable energy systems. Utilities can also
earn credit for up to 25 percent of the standard through energy efficiency measures. Sources of energy that
count toward the standard include biomass, fuel cells, geothermal, solar, waterpower, and wind.



TX: On August 1, 2005, Governor Rick Perry signed a bill increasing the amount of renewable generation
required in the state. The law requires that 5,880 MW of new renewable generation be built in the state by
2015, which will meet about 5 percent of the state’s projected electricity demand. The legislation also sets a
cumulative target of installing 10,000 MW of renewable generation capacity by 2025. In an effort to
diversify the state’s renewable generation portfolio, the measure also includes a requirement that the state
must meet 500 MW of the 2025 target with non-wind renewable generation.

WI: On March 17, 2006, Governor Jim Doyle signed Senate Bill 459, the Energy Efficiency and
Renewables Act, which increased the state’s previous renewable portfolio standard. The revised standard
requires utilities to produce 10 percent of their electricity from renewable energy sources by 2015. Sources
of energy that count toward the standard include solar, wind, water power, biomass, geothermal
technology, tidal or wave action, and fuel cell technology that uses qualified renewable fuels.

Source: http://www.pewclimate.org/what s _being_done/in_the states/rps.cfm, States with Renewable
Portfolio Standards, Updated August 2007
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Table 24: Evaluating Fuels Against National Consumer Priorities

Affordable and | Rellable and
Environmental sg’“'::ﬁl‘ Predictable High Quality public Safety System
Protection Devel ent Energy Energy Security
opm Services Services '
Coal Requires control | Largeresource Coal prices have | With 250 years No unique public | Domestic

technologies
for NOx, SO,,

base
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low and stable.

of domestic
reserves, coal is

safety issues.

resource with
targe reserves.

and mercury Technoiogy International areliable source
emissions, which | innovation competition of electricity.
add to cost focusing on could make prices
emission more volatile. Good source
Major source of reductions and of baseload
carbon emissions | alternative uses Cost of electricity | electricity.
among the
Requires Market for coal lowest.
significant derived fuels
amounts of water
Developing
country demand
expanding
Natural Gas Significantly Domestic Natura! gas Price increases LNG safety Increasing
lower resource supply prices among the | have mothballed concerns reliance on
atmospheric constraints most volatile a significant imports
emissions than amount of Pipeline safety
other fossil LNG and Rising prices generation and
energy electricity nonconventional | affect consumers | reduced capacity Local explosion
sQurces supply required in electricity factors or others hazard
constraints and heating/
cooling, as well Good for peak
LNG and as key industries | power generation
nonconventional
supply required
Oil Low-sultur Regionally Phasing out Phasing out No unique public | Increasing
content in significant as a source of as a source of safety issues reliance on
heating oil should electricity electricity imports
reduce this issue | Refinery capacity
constraints Heating oil prices Established
Storage tanks follow crude distribution
subject to leak Northeast oil and thus system for
inspections Home Heating are affecting heating oil
Qil Reserve consumers
is designed Northeast
to dampen Home Heating
price spikes Qil Reserve
can ensure
supply during
disruptions
Nuclear Only thermal Plentiful fuel Wide range of Capacity factor Concerns over Proliferation and
atmospheric availability estimates for increases have spent fuel related terrorist
emissions new nuclear meant more

Carbon friendly
technology

New technologies
designed to
reduce cost,

plant costs
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uncertainty on

electricity from
existing plants

transportation
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improve safety, cost of electricity | Good source releases
Long term waste | and reduce to consumers of baseload and related
management spent fus! electricity evacuation plans
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activity in Asia
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Sustainable | Affordable an Reliable and . : ;
Environmental E , Predictable High Quality . System -
conomic Public Safety
Protection Devel ¢ Energy ;. Energy o , . Security 7
Hydroelectric § No atmospheric Regionally Most inexpensive | Low water Dam safety No unique system
. { emissions significant source of periods security issues
. electricity can reduce Dams designated
4 Carbon friendly Expansion production as one of four
] technology availability limited | Susceptible to key resources by
g drought or low DHS to ensure
4 Conflicts with water conditions adequate safety
fish management and security
o measures in place
Eim Used with coal Use of dedicated | Notwidely used Not a major No unique public | No unique system
: to reduce NOx energy crops as electricity source of safety issues security issues
emissions holds promise source electricity other
of large energy than as an

MSW and animal
waste biomass
reduces waste

4 management

] costs

Methane
captured from
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greenhouse

§ gas emissions

-“4 Carbon neutral

resource base

Could be anew
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for farmers

Cost of electricity
is high

Used for process
heat, particularly
by forest and
paper products
industry

additive with coal

Generally
small scale or
demonstration
efforts to date

No atmospheric
emissions

1 Carbon friendly
technology

New technology
4 reduces bird kills
4 and noise issues

q Visual impacts
1 are of concern

Regional
resource

Fastest growing
energy source
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overseas markets

Cost of electricity
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only in high

wind areas.

Intermittent
nature of wind
requires backup
generation
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nature of wind
requires backup
generation

Best wind areas
are distant from
electricity needs

No unique public
safety issues

No unique system
security issues

1 No atmospheric
-4 emissions

s} Carbon friendly
“1 technology

-4 Central station
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large areas

-
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resource

Another fast
growing energy
source

Nanotechnology
holds promise
of reduced cost
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technology
development
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Best for niche
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Bestin niche
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Individual PV
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from net metering
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1 No atmospheric
emissions
(except in open
loop where
there are small
amounts of
hydrogen sulfide)

Carbon friendly
technology

Produced fluids
is aconcern

Regional
resource

Reservoirs must
be managed to
avoid depletion

Technology
developments
in areas such
as geothermal
heat pumps
hold promise

Competitive cost
of electricity

Good source
of baseload
electricity

No unique public
safety issues

il ik

o)
e
D B

N
security issues

No atmospheric
emissions

3 Carbon friendly
technology

Energy intensity
reductions have
reduced energy
costs by billions
of dollars

Low cost
for meeting
energy needs

Best when anergy
costs are high

Reduces need
for electricity

No unique public
safety issues

No uniquse system
secutity lssuen

Source:

Consumer Energy Council of America, Fueling the Future: Betier Wayvs to Use America’s Fuel Options,

May 2006



Wind Energy’s Capacity Contribution and Generation Redundancy

It is correct that in normal electric grids (without energy storage — e.g. batteries,
flywheels etc), a wind farm could not function around the clock as a stand-alone unit and
would require back-up at times from conventional energy sources. The same applies to
the conventional energy sources, especially nuclear, whose response time is so slow that
they must have a fast responding generation system in parallel. It is also true that due to
the large sizes of modern generators in conventional systems (e.g. 500 MW or greater per
generator), to allow for maintenance and breakdowns, it is necessary to have another
source ready to take over when another stops working (for whatever reason). This is the
reason utilities have planned reserve margins of approximately 15%. It is to ensure that
there is always reliable power. In the unlikely event that a particular utility does not have
sufficient back-up due to several plant outages, or if the utility’s source of back-up power
IS very expensive, the utility can also purchase power from another utility through the
Regional Transmission Organization (RTO).

Although wind turbines may be idle due to a lack of wind at times of a utility’s peak
demand, there is a statistical probability that they will be available, especially if there are
multiple turbines dispersed geographically. In this, wind turbines are no different from
conventional power plants. No generating plant operates 100% of the time, and no power
plant is 100% dependable during peak loads. Moreover, for utilities with winter peaks,
this is less of an issue during that season when wind can be a benefit.

The firm power of wind energy per kilowatt-hour generated is remarkably similar to that
of conventional sources. The question then becomes not if there is any capacity value in
wind energy, but what its value is in offsetting the construction of conventional power
plants. Each kilowatt-hour generated by a wind turbine offsets a kilowatt-hour that
would have been otherwise generated.

Early integration studies were overly cautious on maximum penetration because they
assumed 1) that all wind turbines would experience the same wind velocity at the same
time, 2) that the turbine generators were driving fixed-speed induction generators directly
connected to the power grid, and 3) that the conventional generators in the system are
coal or nuclear and are therefore unable to respond quickly to changes in wind speed.

In practice, there is usually sufficient variation in the wind speeds at each turbine, so that
the average output power of the wind farm does not vary nearly as much as the power
output of individual turbines. With the advent of large, variable-speed generators for
wind turbines and inverter connection to the grid, the turbine control system is able to
respond to the grid’s needs and actively support it to produce voltage and power flow
stability. Fast responding conventional generators include hydro, gas turbines and diesel
gensets. These are well able to compensate for variations in the power output of a wind
farm.



Sources:

Paul Gipe, Wind Energy Comes of Age, Part I11: Where Wind Energy is Headed, 2006
Don Smith, California Public Utility Commission, 2003

Carl Weinberg, former Manager of R&D at Pacific Gas & Electric Co., 1996

UK’s Energy Research Centre, The Costs and Impacts of intermittency, 2006

Peter Freere, Energy Professor at Monash University in Australia, 1997



