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The National Coal Council is a Federal Advisory Committee established under the authority of
the U.S. Department of Energy. Members from a diverse set of backgrounds and organizations
are appointed to serve on the NCC by the Secretary of Energy to provide advice and guidance on
general policy matters relating to coal and the coal industry. The findings and recommendations
from this report reflect a consensus of the NCC membership, but do not necessarily represent
the views of each NCC member individually or their respective organizations.
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NCC Overview - 1984|2018

In the fall of 1984, Secretary of Energy Don Hodel announced the establishment of the National Coal
Council (NCC). In creating the NCC, Secretary Hodel noted that “The Reagan Administration believes the
time has come to give coal — our most abundant fossil fuel — the same voice within the federal
government that has existed for petroleum for nearly four decades.”

The Council was tasked to assist government and industry in determining ways to improve cooperation
in areas of coal research, production, transportation, marketing and use. On that day in 1984, the
Secretary named 23 individuals to serve on the Council, noting that these initial appointments indicate
that “the Department intends to have a diverse spectrum of the highest caliber of individuals who are
committed to improving the role coal can lay in both our Nation’s and the world’s energy future.”

Throughout its nearly 35-year history, the NCC has maintained its focus on providing guidance to the
Secretary of Energy on various aspects of the coal industry. NCC has retained its original charge to
represent a diversity of perspectives through its varied membership and continues to welcome
members with extensive experience and expertise related to coal.

In 1985, the NCC was incorporated as a 501c6 non-profit organization in the State of Virginia. Serving as
an umbrella organization, NCC, Inc. manages the business aspects of running the Council. The
leadership of the NCC serves as officers of NCC Inc. and members of the Council serve as NCC Inc.
shareholders. The Executive Director of the Council is NCC Inc.’s Executive Vice President and Chief
Operating Officer.

Today, the NCC continues to serve as an advisory group to the Secretary of Energy, chartered under the
Federal Advisory Committee Act (FACA). The NCC provides advice and recommendations to the
Secretary of Energy on general policy matters relating to coal and the coal industry.

The Council activities include providing the Secretary with advice on:

e Federal policy that directly or indirectly affects the production, marketing and use of coal;

e Plans, priorities and strategies to address more effectively the technological, regulatory and social
impact of issues relating to coal production and use;

e The appropriate balance between various elements of Federal coal-related programs;

e Scientific and engineering aspects of coal technologies, including emerging coal conversion,
utilization or environmental control concepts; and

e The progress of coal research and development.

The principal activity of the NCC is to prepare reports for the Secretary of Energy. The NCC’s Coal Policy
Committee develops prospective topics for the Secretary’s consideration as potential subjects for NCC
studies. During its nearly 35-year history, the NCC has prepared more than 35 studies for the Secretary,
at no cost to the Department of Energy. All NCC studies are publicly available on the NCC website.

The NCCis a totally self-sustaining organization; it receives no funds from the Federal government. The
activities and operations of the NCC are funded solely from member contributions, the investment of
Council reserves and generous sponsors.
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October 22, 2018

The Honorable Rick Perry
U.S. Secretary of Energy

U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

Dear Mr. Secretary:

On behalf of the members of the National Coal Council (NCC), | am pleased to submit to you,
pursuant to your letter dated April 7t", 2018, the report “Power|Reset: Optimizing the Existing
Coal Fleet to Ensure a Reliable and Resilient Grid.” Consistent with your request, the report
focuses on assessing policy, market and technological developments affecting the ability of
existing coal-based power plants to uniquely enable a reliable and resilient electricity system.
The report details coal’s unique attributes as well as the drivers that have resulted in recent
plant retirements. Specific actions are identified that can be undertaken to support and
optimize the U.S. coal fleet so that it can continue to contribute to our nation’s diverse electric
generation mix.

The existing U.S. coal fleet offers unique benefits for the nation that must be valued or it will
continue to erode. Accordingly, the NCC advocates a four-step approach summarized by four
key words:

ASSESS | SUPPORT | REFORM | RENEW

ASSESS the value of the coal fleet.
Steps must be taken to ensure that the reliable and resilient attributes of U.S. coal
generation are acknowledged and that the nation’s existing coal fleet is equitably
compensated for the services it provides. Firm, dispatchable power must remain a
sustained part of the nation’s fuel mix; targeted minimum levels for key fuel sources
should be strongly considered.

SUPPORT efforts to retain continued operation of the existing coal fleet.
Ensuring compensation for all valuable attributes of the existing coal fleet can help put

an end to the precipitous retirement of dispatchable coal. Support for sustained
operation of U.S. coal plants can provide an opportunity to assess future power demand
scenarios and the ability of various energy resources to realistically, reliably and
resiliently meet those needs. Economic and regulatory support are needed to stem the
tide of plant retirements and ensure the sustainability of a diverse energy portfolio.



REFORM the regulatory environment.
The efficiency, environmental performance and cost-competitiveness of the existing U.S.
coal fleet can be enhanced with reforms to various regulatory mandates. Environmentally
permitted investments should be afforded the opportunity to recoup value over their useful
life and enable the power grid to take full advantage of existing resources. Just
compensation is warranted should that opportunity be denied.

RENEW investment in coal generation.
Optimizing existing coal fleet assets requires a targeted Research Development,
Demonstration & Deployment (RDD&D) program focused on increasing the efficiency,
flexibility and competitiveness of the fleet. Public funding and support mechanisms,
complemented by public-private partnerships will ensure grid reliability, dispatch
effectiveness and power system resilience.

Specific actionable items recommended to achieve these strategic objectives are detailed in
Chapter 4 of the report. Tactical recommendations are framed to specify what must be done

and why.

Thank you for the opportunity to prepare this report. The Council stands ready to address any
guestions you may have regarding its findings and recommendations.

Sincerely,

Deck Slone
National Coal Council Chair 2018-2019
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NCC REPORT ACCEPTANCE LETTER

May 24, 2018

The Honorable Rick Perry
U.S. Secretary of Energy

U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

Dear Mr. Secretary:

Thank you for your letter of April 7, 2018 requesting that the National Coal Council (NCC)
prepare a report assessing opportunities to optimize the existing U.S. coal generation fleet to
ensure a reliable and resilient electricity system.

On behalf of the members of the NCC, we are pleased to accept your request. Activity has
already begun on preparing the report which will address the following key questions:

e What actions can be taken to optimize the U.S. coal-fueled power plant fleet so it can
continue to provide reliable, resilient, affordable power as part of a diverse electric
generation mix?

e What unique benefits does coal provide?

Glenn Kellow, President & CEO for Peabody, Paul Sukut, CEO and General Manager for Basin
Electric Power Cooperative, and Matt Rose, Executive Chairman for Burlington Northern Santa
Fe will serve as co-chairs for this report. We will have the report completed by the requested
completion date of September 30", 2018.

Thank you for your support of the National Coal Council. We welcome the opportunity to
support your and President Trump’s vision for our nation’s energy future.

Sincerely,
E ok oL Ln C/{Zy@”f -
Deck Slone Greg Workman

National Coal Council Chair National Coal Council Immediate Past Chair
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Report Request from Energy Secretary Rick Perry

The Secretary of Energy
Washington, DC 20585

April 07, 2018

Mr. Greg Workman

Chairman, National Coal Council
Dominion Generation

120 Tredegar Street, DC3
Richmond, Virginia 23219

Dear Mr. Workman:

['am writing today to charge the National Coal Council (NCC) to develop a white paper
assessing opportunities to optimize the existing U.S. coal-fueled power plant fleet to
ensure a reliable and resilient electricity system.

The white paper should focus on drivers governing the evolution of the existing fleet and
its attributes; outlooks on the future U.S. generation mix considering regional drivers,
anticipated capacity additions, and retirements; characteristics of a reliable and resilient
electricity system; and opportunities for the existing coal-fueled fleet to enhance the said
characteristics. The white paper should examine policy, market, and technological
aspects influencing the ability of coal-fueled plants to uniquely enable a reliable and
resilient electricity system. The key questions for this white paper to address are “What
actions can be taken to optimize the U.S. coal-fueled power plant fleet so it can continue
1o provide reliable, resilient, affordable power as part of a diverse electric generation
mix, and what unique benefits does coal provide? "

[ ask that the white paper be completed no later than September 30, 2018.
Upon receiving this request and establishing your internal working groups, please advise
me of your schedule for completing the white paper. The Department looks forward to

working with you on this effort.

Sincerely,

“Riek Pepry

Rick Perry
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ACRONYMS

The U.S. ton is a short ton - 2000 pounds; the metric tonne is approximately 2,204.6 pounds. In this report,
tonnages are not standardized. “Tons” refer to short tons and “tonnes” refers to metric tonnes.
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Executive Summary
The nation’s abundant, affordable and diverse domestic energy resources underpin its
economic prosperity. The existing fleet of U.S. coal power plants is a critical component of the
nation’s energy portfolio, providing a foundation of reliable and resilient electricity in today’s
dynamic and rapidly evolving energy system.

The historic stability of the nation’s energy system is, however, subject to disruptions arising
from market distortions, regulation and regulatory uncertainty, which can increase the cost of
electricity, threaten the reliability and resilience of the electric grid and hamper economic
growth. These factors have most significantly and disproportionately impacted the nation’s coal
plants. As of August 12, 2018, more than 115,000 MW of coal generating capacity has retired,
converted to another fuel or been slated for retirement by 2030. This represents nearly 40% of
the U.S. coal fleet that was operating in 2010.

It’s time for the U.S. to hit the “Power Reset” button to assess, support, reform and renew
the role of the existing coal fleet in the U.S. power sector. ASSESS the value of the coal fleet.
SUPPORT efforts to retain continued operation of the existing coal fleet. REFORM the
regulatory environment. RENEW investment in coal generation.

Coal’s Unique Role in the U.S. Energy Portfolio
The U.S. power system benefits from an electric grid that is not only reliable, but resilient. A
reliable electric system minimizes the likelihood of disruptive electricity outages, while a
resilient system is designed with the understanding that outages will occur, is prepared to deal
with them, is able to restore service quickly. Drawing lessons from the experience to improve
performance in the future.

Among the attributes in which coal plants excel are fuel security/assurance, resource
availability, on-site fuel supply, price stability and dispatchability. The ability to store fuel onsite
and keep generation online is invaluable, especially during extreme manmade or natural
disturbances. It is also valuable in supporting rapid recovery following power outages.

Resource availability is a concept that acknowledges the value associated with abundant
fuel sources that are widely and readily accessible. Coal is used to generate electricity in 48
states; it provides at least half the electricity in 13 states and at least one quarter of the
electricity in 24 states.

PAGE|1



Coal is mined in 25 states and can be shipped via a variety of transportation modes,
including rail, truck and barge. Diversity in transportation methods makes coal supply less
vulnerable to single points of disruption. Coal’s price stability is evident in that it has
maintained steady, non-volatile pricing over time and can be secured on a guaranteed basis.

Dispatchability, a key component of a reliable and resilient power system, is provided by
baseload plants that can be scheduled in advance to meet predicted load and adjusted to
increase or decrease output as required. Unlike dispatchable plants, wind and solar generation
are intermittent renewable energy (IREs) sources and require backstop dispatchable generation
in order to reliably maintain grid supply-demand balances.

Maintaining a diversified, dispatchable energy portfolio allows the U.S. to maintain low
electricity rates which, in turn, enhance the nation’s competitiveness in international markets
and provides lower rates for the residential sector. The average U.S. residential consumer pays
about one-half of the rate for the EU-28 countries, while the U.S. commercial and industrial rate
is about 30% less than that of the EU-28.

The U.S. Coal Fleet Today & Tomorrow
In 2005, approximately 325 GW of coal-based generating capacity was in operation in the U.S.;
at the end of 2017, the U.S. existing coal fleet was made up of approximately 253 GW of
generating capacity. Based on EIA data, 24% of the 2005 fleet had retired by 2017, representing
approximately 79 GW. Since 2005, 27 GW of new coal-based generation has been added —
although no additional plants are being built or planned today.

Coal power plant retirements since the turn of the century have been driven by
numerous factors, including competitive pricing from other fuel resources, federal and state
energy and environmental policies, declining electricity demand, inadequate funding for
technology innovation, and societal pressures.

The U.S. power fleet is experiencing a period of rapid changes, making it challenging to
forecast the outlook for power generation. Substantial year-over-year differences in projected
future coal plant retirements are one indication of the uncertainty of these predictions. Some
impacts on the generation fleet are cumulative. Reliability projections tend to underestimate
the impact of current operating conditions on coal plants. The result of load cycling may be
sharp increases in electric generation costs, much larger than anticipated in current economic
projections. A rapid decline in baseload and dispatchable power due to an accelerated aging of
the fleet could also severely reduce power supply reliability unless the overall system can be
structured to absorb these changes, especially during extreme weather conditions.

PAGE |2



Several sources have estimated the future generation mix and the range of predictions
is broad. From 65 to 100 GW of coal-based power is predicted to retire by 2030. EIA predicts
that coal-based power will remain flat from 2030-2050. At the other end of the spectrum,
Bloomberg NEF’'s New Energy Outlook 2018 predicts that by 2050 coal and nuclear will have
almost disappeared from the electricity mix. Without appropriate mechanisms that value the
diversity, reliability and resiliency provided by the existing coal fleet, the downside capacity
predictions are much more likely than the EIA flat line projections.

Policy Measures to Optimize Diversity & Resilience
Opportunities exist to streamline, re-evaluate, amend and implement regulatory and legislative
measures that will enable the U.S. existing coal fleet to operate more efficiently and effectively.
This report highlights reforms possible for New Source Review (NSR), land use policies related
to carbon storage and utilization, the Public Utility Regulatory Policies Act of 1978, the Coal
Combustion Residuals rule and Effluent Limitation Guidelines.

Various tax credits have been proposed or passed that could also provide support for
the existing U.S. coal fleet. These include provisions for an Operations & Maintenance tax
credit, reforms to the 48A Investment Tax Credit, and synergistic policies to enhance
implementation of the recently passed 45Q tax credit revision, such as reforms to enhance
eligibility for Private Activity Bonds (PABs) and Master Limited Partnerships (MLPs).

Wholesale Electricity Market Reforms to Optimize Diversity & Resilience
The nation’s seven independent system operators (ISOs) and regional transmission
organizations (RTOs) were designed primarily to maintain competitive markets, low electricity
prices and transmission reliability. They were not designed to ensure resilience, fuel diversity,
or fuel security. Some 164,000 megawatts (MW) of coal-based generation — almost two-thirds
of the fleet — are located in ISO/RTO footprints. As a consequence, ISO/RTO market policies
affect the competitiveness and economic viability of the coal fleet.

For a number of reasons, including market policies, 45,000 MW of coal-based generating
capacity in ISO/RTO regions have retired. An additional 17,000 MW in these regions are slated
to retire over the period 2018 through 2020, of which 12,000 MW have been attributed to
market conditions.

Various out-of-market subsidies and mandates can put dispatchable sources, such as coal,
at a competitive disadvantage. For example, wind and solar benefit from a Federal Production
Tax Credit (PTC) which, in the case of wind, allows this resource to bid into markets at a zero or
negative cost that suppresses prices for other electricity resources and increases the need for
load following and ramping from coal units.

In addition to tax benefits, 29 states have renewable portfolio standards (RPS) requiring
that specific percentages of electricity sales come from renewables. These percentages range
from 10% in Wisconsin to 100% in Hawaii.
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Other out-of-market subsidies disadvantage the coal fleet. Within PJM's 13-state footprint,
4 states — Northern lllinois, Pennsylvania, New Jersey and Ohio — have adopted or considered
zero-emissions credit policies to subsidize existing nuclear plants. Subsidies allow renewable
and nuclear generators to enter capacity auctions at prices below their operating costs, pushing
down overall market prices and sometimes leading to power plant retirements.

There are many actions that could be undertaken by the Federal Energy Regulatory
Commission (FERC) to ensure that the services provided by the U.S. fleet of coal-based power
plants are appropriately valued. These include price formation reform, just and reasonable
compensation for Essential Reliability Services, capacity market reforms, implementation of a
forward resiliency market and demand response compensation reform.

Technology Options to Optimize Diversity & Resilience
Maintaining the U.S. coal fleet is essential to ensure that the country can continue to provide
reliable, resilient, affordable power through a diverse electric mix. To improve the
competitiveness of the existing fleet there are many technology options available.

Upstream technologies that improve the efficiency and reduce the cost of mining,
processing or transporting coal could play an important role in improving coal’s
competitiveness by reducing delivered fuel costs which account for a majority of a power
plant’s O&M cost. Opportunities for new technology implementation in coal mining and
processing include automation and robotics, big data and advanced computing to improve
mining productivity and efficiencies, fully remote mining technologies and advanced coal
recovery and upgrading technologies.

There are material opportunities to further develop coal washing, beneficiating and
upgrading. These technologies have the potential to reduce delivered fuel costs, reduce
emissions, improve efficiency and reduce variable O&M costs at the power plant.

New technologies, such as high efficiency, low emissions (HELE) plants, offer
dramatically improved efficiency and lower CO; emissions versus subcritical coal plants. For
existing plants, regulatory uncertainties, especially around New Source Review, have limited
the ability of owners to aggressively pursue energy efficiency improvement opportunities.

With the rapid increase in IRE generation, there is significant pressure on existing
dispatchable coal resources to meet load and balance intermittency. While the existing coal
fleet is presently able to deliver variable output to stabilize the grid, this comes at a cost in
terms of lower plant efficiency, higher maintenance expenses and shorter life expectancy.
There are some changes that can be made to power plants to improve their ability to cycle, but
with the rapid growth of wind and solar installations, more aggressive measures are needed to
ensure the stability of the grid.
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Today’s coal-based electric generating units have successfully controlled emissions such as
SO;, NOx, PM, mercury and other air toxics to meet regulatory requirements. There may be
opportunities in the areas of air emissions and water effluent to reduce the technology cost
associated with meeting environmental standards. There is a role for the Department of Energy
to reduce the cost of new technologies and to promote innovative financing opportunities so
that aging plants can adopt the new technologies that are being developed in the U.S. and
around the world.

Finally, the development of alternative uses for coal may provide additional revenue
streams and uses for existing coal plants that would enable the continued operation of these
valuable assets. Rare earth elements (REE) are necessary materials in an incredible array of
consumer goods, energy system components and military defense applications. However, the
global production and entire value chain for rare earth elements is dominated by China; the
U.S. is currently completely reliant on imports of these critical materials. Coal and coal by-
products may provide an alternative source of REEs and a secondary source of revenue for coal
mines and coal power plants.

Additionally, new markets for coal are being pursued worldwide for various applications
such as coal conversion to synthetic oil, transportation fuels, hydrogen and industrial chemicals,
as well as conversion of coal into advanced materials, such as carbon fibers. There may be
potential opportunities to co-locate new technologies for processing coal at existing power
plants and to enhance the use of U.S. coal in markets beyond those for power generation. In all
instances, the coal conversion process itself requires electricity, providing the existing plant
with a new dedicated customer.

National Coal Council Recommendations

The existing U.S. coal fleet offers unique benefits for the nation that must be valued or it will
continue to erode. Accordingly, the NCC advocates a four-step approach:

ASSESS | SUPPORT | REFORM | RENEW

ASSESS the value of the coal fleet.
Steps must be taken to ensure that the reliable and resilient attributes of U.S. coal
generation are acknowledged and that the nation’s existing coal fleet is equitably
compensated for services it provides. Firm, dispatchable power must remain a
sustained part of the nation’s fuel mix; targeted minimum levels for key fuel sources
should be strongly considered.

PAGE|5



SUPPORT efforts to retain continued operation of the existing coal fleet.
Ensuring compensation for all valuable attributes of the existing coal fleet can help put

an end to the precipitous retirement of dispatchable coal. Support for sustained
operation of U.S. coal plants can provide an opportunity to assess future power demand
scenarios and the ability of various energy resources to realistically, reliably and
resiliently meet those needs. Economic and regulatory support are needed to stem the
tide of plant retirements and ensure the sustainability of a diverse energy portfolio.

REFORM the regulatory environment.
The efficiency, environmental performance and cost-competitiveness of the existing U.S.
coal fleet can be enhanced with reforms to various regulatory mandates. Environmentally
permitted investments should be afforded the opportunity to recoup value over their useful
life and enable the power grid to take full advantage of existing resources. Just
compensation is warranted should that opportunity be denied.

RENEW investment in coal generation.
Optimizing existing coal fleet assets requires a targeted Research Development,
Demonstration & Deployment (RDD&D) program focused on increasing the efficiency,
flexibility and competitiveness of the fleet. Public funding and support mechanisms,
complemented by public-private partnerships will ensure grid reliability, dispatch
effectiveness and power system resilience.

Specific tactics for achieving these objectives are detailed in Chapter 4 of this report.
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Chapter 1: Coal’s Unique Role in the U.S. Energy Portfolio

Key Findings — Chapter 1

e The existing U.S. coal fleet provides a reliable and resilient foundation in support of the
nation’s need for a stable, diversified energy portfolio.

e The coal fleet’s ability to dispatch power when needed provides flexibility in meeting
fluctuations in demand not met by intermittent renewable energy resources.

e U.S. national and economic security interests are supported by the abundance of
domestic coal resources and the coal fleet’s ability to provide affordable, reliable
electricity for residential and industrial consumers. Low-cost electricity enhances the
nation’s competitiveness in international markets.

e Approximately 24% of U.S. coal generating capacity retired between 2005 and 2017.

e To ensure the U.S. continues to reap the benefits from its coal generation assets, we must
ASSESS the value of the coal fleet, SUPPORT efforts to retain continued operation of the
existing coal fleet, REFORM the regulatory environment and RENEW investment in coal
generation.

Introduction
The nation’s abundant, affordable and diverse domestic energy resources underpin its
economic prosperity. The existing fleet of U.S. coal power plants is a critical component of the
nation’s energy portfolio, providing a foundation of reliable and resilient electricity in today’s
dynamic and rapidly evolving energy system.

The historic stability of the nation’s energy system is, however, subject to disruptions arising
from market distortions, regulation and regulatory uncertainty, which can increase the cost of
electricity, threaten the reliability and resilience of the electric grid and hamper economic
growth. These factors have most significantly and disproportionately impacted the nation’s coal
plants. As of August 12, 2018, more than 115,000 MW of coal generating capacity has retired,
converted to another fuel or been slated for retirement by 2030. This represents nearly 40% of
the U.S. coal fleet that was operating in 2010.!

It’s time for the U.S. to hit the “Power Reset” button to assess, support, reform and renew
the role of the existing coal fleet in the U.S. power sector. ASSESS the value of the coal fleet.
SUPPORT efforts to retain continued operation of the existing coal fleet. REFORM the
regulatory environment. RENEW investment in coal generation.

The National Coal Council’s Power Reset report has been undertaken at Secretary Perry’s
request to identify measures that can be employed to optimize the U.S. coal generation fleet so
it can continue to provide reliable, resilient, affordable power as part of a diverse electric mix.
This chapter of the report details the unique benefits coal provides in fulfillment of these
objectives.
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Hallmarks of Reliable and Resilient Energy Resources
The U.S. power system benefits from an electric grid that is not only reliable, but resilient.
There are many definitions of “reliable” and “resilient” (see Appendix 1A). In general, a reliable
electric system minimizes the likelihood of disruptive electricity outages, while a resilient
system is designed with the understanding that outages will occur, is prepared to deal with
them, is able to restore service quickly and draws lessons from the experience to improve
performance in the future.

A recent report noted that “A variety of attributes are required to maintain a reliable
and resilient grid — no one technology can do it all.”" PJM has also examined various attributes
that provide Essential Reliability Services (ERS), fuel assurance and flexibility as well as other
associated characteristics (see Table 1).V (See Appendix 1B for list and definition of reliable and
resilient attributes.)

Table 1. Reliability and Resilience Attributes’

Qualitative Comparison of Grid Reliability and Resilience Attributes by Fuel Type

Attribute Coal Natural Gas Wind/Solar Nuclear R:;:r:::sde
Dispatchability v v v

Inertia v e ¥ (wind) +

Frequency Response v v vE

Contingency Reserves v v e
Reactive Power v v b

Ramp Capability i b e
Black Start s

Resource Availability b v e

On-Site Fuel Supply v v v
gazﬁ:?oﬁp:fs;ir:r;:ﬁon ¥ v « e
Price Stability v 4 Py e

These assessments demonstrate that a diverse generation portfolio is critical to maintaining
a reliable and resilient grid. Among the attributes in which coal plants excel are fuel
security/assurance, resource availability, on-site fuel supply, price stability and dispatchability.
The ability to store fuel onsite and keep generation online is invaluable, especially during
regional storms or other disturbances. It is also valuable in supporting rapid recovery following
power outages. As of May 2018, the average coal plant burning subbituminous coal had a
stockpile that represented 78 days of burn. Over the last five years, the average subbituminous
coal plant had a stockpile of 75 days; the average bituminous plant had a stockpile of 81 days of
burn (see Figure 1)."
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Figure 1. Average Days of Stockpiled Coal Burn

Resource availability is a concept that acknowledges the value associated with abundant
fuel sources that are widely and readily accessible. Coal is used to generate electricity in 48
states; it provides at least half the electricity in 13 states and at least one quarter of the
electricity in 24 states." Unlike natural gas, the vast majority of coal consumed in the U.S. —
86% in 20171 — s for power generation; thus, coal plants do not compete with higher priority
uses such as residential consumers, critical operations (schools/hospitals) and industrial uses.

Coal is mined in 25 states; 60% of coal is produced west of the Mississippi River and 40% is
produced in the east.” Coal can be shipped via a variety of transportation modes, including rail,
truck and barge. Diversity in transportation methods makes coal supply less vulnerable to single
points of disruption. In addition, there are many electric generating facilities that operate under
a “mine-mouth” model with a dedicated coal mine adjacent to the power plant. Because of
these factors, coal generation has low exposure to fuel supply chain issues.

Price stability acknowledges the value of a resource that has maintained steady, non-
volatile pricing over time and can be secured on a guaranteed basis. The majority of coal is
purchased through multi-year contracts for both the commodity and transportation.

The Value of Dispatchability and Flexibility
Dispatchability is a key component of a reliable and resilient power system. Power from
baseload plants can be scheduled in advance to meet predicted load and their dispatch can be
adjusted to increase or decrease output as required, providing flexibility in meeting fluctuations
in demand.X Unlike dispatchable plants, wind and solar generation are intermittent power
sources and do not mitigate the need for added dispatchable generation (i.e., reserve power) in
order to reliably maintain grid supply-demand balances, depending on the time of day and year
and weather conditions.
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Issues associated with intermittent renewable energy (IRE) resources and their implications
for fuel assurance and price stability were very apparent in the recent wind drought
experienced in the United Kingdom. The UK Daily Mail reported that in early June 2018,
Britain was “becalmed” when wind turbines across the nation were at a standstill as the wind
“disappeared” for over a week causing a two-year low in electricity production. The lack of wind
resulted in turbines generating less than 2% of the country’s power, just after having produced
25% five days earlier. Bloomberg reported that the wind drought had increased day-ahead
power prices to their highest level for that time of year for at least a decade.* This exemplifies
the value of diversity, and the importance of maintaining dispatchable energy resources even
as IREs are added to the grid.

However, there are also challenges associated with a diverse grid. For example, as more
IREs are incorporated, many indirect system costs are passed on to dispatchable resources. (See
Appendix 1C for a list of IRE indirect costs.) One of these cost elements is the “imposed costs”
associated with using dispatchable generators to backstop non-dispatchable generators.*V
Dispatchable generators often cycle their output to match net load resulting from demand
changes and shifts from non-dispatchable generators. Cycling coal-fueled units creates three
major impacts:

e Lower net generation, resulting in a lower capacity factor and, generally, less revenue

e Lower total fuel consumption, but higher heat rate (i.e., lower efficiency), during lower
power production periods, and

e Reduced plant life; in its work on this issue, EPRI has noted that “When operational
cycling is introduced on a former baseload unit, the residual life can be greatly reduced
to between 40% and 60% of the original design life because of the combined effects of
creep and fatigue.”

While the incremental costs involved in serving as an IRE-backstop are tangible and
measurable, they are not currently compensated in most markets and, thus, can affect
operators’ decisions to prematurely retire a power plant and similarly reduce investment in
plants’ maintenance and longevity. As cycling increases, economic damage escalates, leading to
premature retirement of dispatchable units (see Appendix 1D for a detailed assessment of
renewable energy and dispatch). As discussed in Chapter 3, there are some technology
improvements that would improve the ability of the existing coal fleet to support intermittent
sources, while subjecting these coal plants to less damage and reducing incremental costs.
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The Role of a Diversity in a Resilient and Cost-Effective Energy Portfolio
Resource diversity is critical to maintain a reliable and resilient grid, especially in the event of
high impact-low frequency (HILF) events. Diversity helps maintain system reliability and the
resiliency required to recover from HILF events.

In testimony in January 2018 before the U.S. Senate Energy & Natural Resources
Committee® at a hearing on the performance of the grid under extreme weather conditions,
the North American Electric Reliability Council (NERC) highlighted concerns with over-reliance
on any one energy resource, noting reliance on a single fuel increases vulnerabilities (see
Appendix 1E). More recently, in its 2018 Summer Reliability Assessment™i, NERC noted that
“...the growing reliance on natural gas continues to raise BPS [Bulk Power System] reliability
concerns.” Texas ERCOT, for example, anticipates a Reserve Margin shortfall of 2,000 MW
(13.75% Reference Margin Level vs. Anticipated Reserve Margin of 10.9%). One of the principal
contributing factors in this shortfall is the largely premature retirement of 4,273 MW of coal
capacity in January/February 2018.

In 2017, PJM released “PJM’s Evolving Resource Mix and System Reliability,” in which it
concluded that PJM needs significant coal-fueled generation capacity to ensure a resilient grid,
especially when encountering a HILF event Vi

As U.S. Department of Energy (DOE) staff has noted, “Maintaining fuel diversity and security
provides the best assurance for resilience. Premature retirements of fuel secure baseload
generating stations reduces resilience to fuel supply disruptions.”**

The economic impacts of a less diversified energy portfolio were assessed by IHS Markit in
its report on “Ensuring Resilient and Efficient Electricity Generation.”* Their analysis compared
the existing U.S. electric supply portfolio in 2014—2016" with a projected less diverse supply
portfolio?, yielding the following conclusions:

e The current diversified portfolio lowers the cost of electricity production by about $114
billion/year and lowers the average retail price of electricity by 27% versus the less
diversified portfolio. A 27% increase in retail power prices results in a decline of real U.S.
GDP of 0.8%, equal to $158 billion (2016 chain-weighted dollars).

e The current diversified portfolio reduces the variability of monthly consumer electricity
bills by about 22% versus the less diverse portfolio.

e A more diverse portfolio mitigates an additional economic cost of $75 billion/hour
associated with more frequent power supply outages.

e Less efficient diversity involves a reduction of one million jobs.

e A less efficient diversity portfolio reduces real disposable income per household by
about $845 (2016 dollars) annually.

1 See Chapter 1, “Today’s Coal Fleet” for a description of the current energy portfolio.
2 See Chapter 2 for a discussion on future generation.
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Coal’s Unique Energy, Economic and National Security Benefits
“Energy security is a roadmap to economic prosperity.”
Secretary Rick Perry — CERA Week 2018
Electricity drives the U.S. economy. Low electricity prices fuel the nation’s commercial and
manufacturing sectors and provide affordable power for all U.S. residents, including those with
lower-incomes. U.S. power costs are partly driven by affordable fuel. In its 2018 Annual Energy
Outlook, EIA projects that natural gas prices for electric power generation will increase by 34%
in real terms between 2018 and 2040; coal prices are projected to increase 9% over the same
period.

Long-term national security is supported through continued use of domestic fuels. The
remaining recoverable coal reserves in the U.S. are estimated to last more than 300 years at
current usage rates. Furthermore, U.S. coal reserves are larger than remaining natural gas and
oil resources based on energy content.

To retain its competitive position in international markets and bolster a thriving economy at
home, the U.S. needs to support policies and market approaches that ensure low electricity
prices. In an assessment of the Levelized Cost of Electricity from Existing Generation
Resources™i the Institute for Energy Research (IER) noted that “The lowest possible electricity
rates will only be achieved by keeping existing generating resources in operation until their
product becomes uneconomic — not relative to suppressed wholesale markets clearing prices
but rather relative to the levelized cost of electricity from new sources that would replace
them.” See Figure 2 for a comparison of the levelized cost of electricity of different electricity
sources. ™V

LEVELIZED COST OF ELECTRICITY
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Figure 2. Levelized Cost of Electricity
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IER also points out that environmental regulations as well as subsidies and mandates for
renewables are driving most new generating capacity construction, not new electricity demand
(see Appendix 1F for additional information on subsidies). “FERC Form 1 and EIA 860 show that,
in the absence of mandates, subsidies and regulatory compliance costs, the cost of electricity
from almost all existing generation resources will remain less than the cost of electricity from
their likely replacements for at least the next 10 to 20 years ... When electricity from an existing
electric generating plant costs less to produce than the electricity from the new plant
technology expected to be constructed to replace it — and yet we retire and replace the existing
plant despite the higher future costs — ratepayers must expect the cost of future electricity to
rise faster than it would have if we had instead kept the existing power plants in service.”*"

The net effect of adding capacity without an appropriate demand signal marginalizes the
return on existing generation assets. This increasingly relegates coal assets to standby capacity
in markets that clearly need, but do not appropriately value, this standby capacity.

Coal’s Role in Enhancing the Global Competitiveness of the U.S.
Maintaining a diversified, dispatchable energy portfolio allows the U.S. to maintain low
electricity rates which, in turn, enhance the nation’s competitiveness in international markets
and provides lower rates for the residential sector.

The average U.S. residential consumer pays significantly less than its European counterpart,
about one-half of the rate for the EU-28 countries and a third of that in the most expensive
countries (see Figure 3A). *»ii The composition of the residential European prices is broken
out by the base price (without taxes and fees), other taxes and fees and VAT. The U.S. price is
the composite price including all taxes and fees. In the two countries with the highest
residential electricity prices, Germany and Denmark, over half of the cost to the consumer
consists of taxes designed to subsidize renewable energy resources and meet other energy
policy objectives.

Household Electricity Prices, 2017, $/kWh
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Figure 3A. Residential Electricity Rates
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The U.S. non-residential rate (commercial and industrial) is about 30% less than the EU-
28 aggregate, and about half that of the highest price countries (Germany and Italy), for which
40-50% of the total rate consists of taxes and other levies (see Figure 3B). xviilxxix

Non-residential Electricity Prices, 2017, 5/kWh
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Figure 3B. Non-residential Electricity Rates

It is instructive to examine the lessons learned from other nations that have undertaken
efforts to transition away from baseload power in pursuit of aggressively deploying renewable
energy sources (see sidebar article on International Lessons Learned on page 19). The
repercussions of these policies have been significant for both citizens and businesses operating
in these countries.

In a comparison of U.S. and European Union (EU) approaches to energy policy, Robert Bryce
with the Manhattan Institute®* notes that as a result of “policy differences, electricity prices in
Europe are far higher than in the U.S. for both residential and commercial consumers ... The
average U.S. household pays about a third of what the same electricity costs in Germany and
European steelmakers now pay twice as much for their electricity as do U.S. manufacturers.”

Bryce estimates the net effect of the U.S. adopting a renewable energy goal akin to that of
the EU would increase our nation’s monthly residential bills by about 29%. He concludes that
“For decades, the U.S. economy has prospered thanks to cheap, abundant, reliable supplies of
energy. Domestic policymakers should focus on ensuring that this remains the case. Therefore,
they should not follow the EU’s lead. Instead, they should eliminate renewable-energy
subsidies and remove excessive restrictions on coal electricity generation plants.”
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The impact on electricity cost of varying U.S. state energy policy can also be observed. For
example, comparing the state-specific price paid for electricity with the fraction of coal-based
generation reveals that states that generate little or no coal-based electricity pay the highest
electricity prices, with the exception of Oregon and Idaho where hydroelectric represents more
than 60% of generation. Thirteen (13) states generate more than 50% coal-based electricity,
and nine (9) states generate less than 2% coal-based electricity. The average price paid for
electricity in these states are compared in Figure 4. On average, the low coal-based generation
states pay 160% of the price of electricity compared to the high coal generation states.
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Figure 4. Comparison of Electricity Costs for States in the Contiguous
U.S. Using the Highest and Lowest Fractions of Coal-based Electricity

States that rely heavily on coal for electricity generation also produce more goods as a
fraction of overall state GDP. Figure 5 compares the fraction of state GDP for goods or services
for states who generate 50% or more electricity from coal, and those that generate less than
10% of electricity from coal.® As shown, the GDP in high coal-generation states is more than
twice as reliant on goods produced compared to low coal generation states. In the low coal

generation states, services are a more important component of state GDP, representing over
70% of state GDP.

PAGE |15



100%
90%
80%
70%
60%
50%
40%

% of State GDP

30%
20%
10%

0%
Low coal states (<10%) High coal states (>50%)

m Private goods-producing industries m Private services-providing industries

Figure 5. State GDP Distribution for High and Low Coal Generation States

Today’s U.S. Coal Fleet
At the end of 2017, the U.S. existing coal fleet that provides the many outlined benefits was
made up of approximately 253 GW of generating capacity, with a 2017 net generation of
1,184,681,507 MWHh, representing nominally 53% of the available generating capacity. The
capacity-weighted average age of these plants was 40 years. The age distribution by generating
capacity and average operating capacity factor, or MWh produced compared to the total
possible MWh based on plant generating capacity, for plants operating in 2017 is shown in
Figure 6. The capacity factor for the newest plants is over 70%, compared to 50% or less for
plants more than 46 years old indicating that, in general, newer plants operate more often than
older plants.
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Figure 6. U.S. Coal Fleet Age in 2017 and Respective Average Generating Capacity Factor
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In 2005, approximately 325 GW of coal-based generating capacity was in operation in the
U.S. Based on EIA data, 51% of these plants had retired by 2017, representing approximately 79
GW, or 24% of the 2005 generating capacity. The average size of a unit in the U.S. fleet was 231
MW in 2005 and the average size of the units retired since then was 109 MW. Since 2005, 27
GW of new coal-based generation has been added — although no additional plants are being
built or planned today — and the average size of operating units in 2017 was 364 MW. Thus,
from 2005 to 2017, many smaller and older plants retired, as shown in Figure 7. Information
on the location and size of coal-based power plants in operation in the contiguous U.S. at the
beginning of 2018 is included in Appendix 1G.
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Figure 7. Start-up Year and New Generating Capacity for
Plants Still in Operation in 2005, 2010, 2015 and 2017
The U.S. coal-based electricity generating units that retired between 2005 and 2017 have
largely been replaced by alternatives — mostly gas-fired generation with some IREs, the effects
of which are shown in the net generation by fuel source depicted in Figure 8. This also
corresponds to a decrease in average cost of natural gas-fired generation over the same period.

PAGE |17



4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000

1,500,000

Net Generation (GWhr)

1,000,000

500,000

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

W Coal Natural Nuclear Hydro Wind Other

Gas

Figure 8. Net U.S. Electric Generation for 2006 to 2017

Evolution of the Existing U.S. Coal Fleet: Historic Drivers
It is instructive to examine the evolution of today’s coal fleet as a basis for defining the best
path forward. Coal power plant retirements since the turn of the century have been driven by
numerous factors, including competitive pricing from other fuel resources, federal and state
energy and environmental policies, declining electricity demand, inadequate funding for
technology innovation, and societal pressures.

Cost Considerations
Natural Gas Prices. In addition to regulations such as MATS, new economics associated with
natural gas has been one of the most significant triggers for coal generating unit retirements.
This change in economics began with the emergence of an unprecedented increase in natural
gas supplies within the U.S. resulting from the development of shale gas reserves. The decline
in natural gas prices began in 2009 because of both the 2008 economic recession and
associated decreased demand for generation and also the increase in natural gas supply.*®V
The shale boom emerged around 2006—-2007 when hydraulic fracturing practices made
previously inaccessible gas sources economically and technically recoverable. With this
abundance, natural gas prices fell from an average of over $7/MMBtu from 2003-2008 to an
average of $3.20/MMBtu in the period from 2012-2016. Typically, natural gas prices at
$3/MMBtu can result in simple cycle natural gas combustion turbine (CT) units and the more
efficient natural gas combined cycle (NGCC) units being dispatched ahead of some coal units,
possibly even some highly efficient supercritical coal-based units. A price of $4/MMBtu will
cause CT and NGCC to be dispatched ahead of some subcritical and older coal-based units.
Thus, the decline in natural gas prices triggered retirement of smaller, older coal plants and as
natural gas prices remained in this range, retirements continue. With abundant supplies from
the Marcellus and Utica shales, along with construction of natural gas pipelines, natural gas
price volatility has reduced (see Figure 9).**V
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Figure 9. Natural Gas Futures Prices January 2006—March 2018

Renewable Energy Pricing - Impacts of PTC and ITC. As reported in the National Coal Council’s
(NCC) report on Policy Parity,*V subsidies, mandates and other policies for IREs have tilted the
playing field for wind and solar energy, competitively disadvantaging existing coal generation.
Reports from EIA®Vi and the Congressional Research Service®ii (CRS) confirm the significant
disparity between energy subsidies for renewables and for fossil fuels. The EIA report
documents that between 2010 and 2016, renewable energy’s share of energy-specific subsidies
and support increased from 42% to 45%; coal’s share for the same period increased from 2% to
8%. Earlier EIA assessments noted that in 2013, renewables received more than 12 times the
subsidies as received for coal — $13.277 billion for renewables and just $1.085 billion for coal.

Financial support available to renewable energy suppliers under the Internal Revenue Code
Section 45 Production Tax Credit (PTC) and Section 48 Investment Tax Credit (ITC) has not only
provided revenue to IREs, but has reduced revenue to fossil and other generators, many of
whom have left the market in recent years as a result. Later sections of this report detail the
potential fossil generation benefits associated with recently enacted revisions to 45Q and 48A
tax credits, as well as the need for transparency in electricity markets that fully accounts for the
all-in cost of energy resources generating electricity that consumers are buying.

In fact, the value of the renewable energy PTC artificially lowers the variable costs of wind
generation that is bid into the market relative to non-subsidized generation. This disparity has
enabled renewable energy producers to sell into energy markets at low —and at times even
negative — prices, which has the effect of reducing market prices for non-subsidized fuels, such
as fossil and nuclear (see Chapter 3 for a more detailed discussion of impacts of renewable
energy PTC/ITC on wholesale electricity markets).
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Regulation

Environmental Regulations. Existing and proposed environmental regulations with compliance
deadlines between the years 2010—2017 factored into retirement decisions for coal-based
generating units that were already economically marginalized due to the competition from low
natural gas prices and mandated deployment of renewable technologies. Capital investments
required to meet regulatory requirements were best made on newer and more efficient coal-
based power plants leaving the already marginalized, and typically older, coal-based units likely
to retire. According to estimates by industry organizations, of the more than 115,000 MW of
retired, converting or planned retirements, nearly 77,000 MW are explicitly attributed to U.S.
Environmental Protection Agency (EPA) existing and proposed regulations/policies (from 2010—
2030).*** |n its Staff Report for Secretary Perry, DOE noted that 48,800 MW of coal-based
generation capacity retired from 2002-2016, when environmental regulations were forcing a
decision to either retire or upgrade.”

Key regulations that drove, or are believed to be driving, retirements are detailed in
Appendix 1H. The regulation that resulted in the greatest number of retirements in one year
was the Mercury Air Toxics Standards (MATS) Rule. Other regulations, including those that
could be even more costly to meet, had later implementation deadlines so if the MATS Rule had
not already triggered closure, these regulations might have.

In 2015, the same year for which MATS compliance was required, EPA finalized the Clean
Power Plan (CPP). Although CPP was later stayed by the U.S. Supreme Court, the ensuing
regulatory uncertainty was likely a consideration when weighing retirement decisions. The
prospect of future CO; regulation, and regulatory uncertainty in general, may also have
impacted consideration of investments in new and existing coal plants as there is little certainty
that investments will get a fair opportunity to be earned back. There is an argument to be made
that environmentally permitted investments should be given the opportunity to earn their
value over their useful life or just compensation should be due if that opportunity is denied.

State Energy Policies. States have exercised considerable control over the electricity market
through legislation that affects how and how much electricity is generated. Among the most
significant of these are Energy Efficiency Resource Standards (EERS) and Renewal Portfolio
Standards (RPS), which grew in prominence from about the year 2000. A comprehensive source
of state-by-state information on EERS and RPS programs is the “Database of States Incentives
for Renewables and Efficiency” (DSIRE). !
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Energy Efficiency Resource Standards

An Energy Efficiency Resource Standard (EERS) is a mandatory requirement imposed by a state
on electricity, and in some cases natural gas utilities, to reduce end use consumption by specific
amounts by specific dates. Twenty-six states have implemented EERS programs. In addition,
most other states have some form of electricity efficiency programs implemented by the
utilities or by the state on a voluntary basis. The majority of the EERS programs became
effective between 2000 and 2010. The American Council for an Energy-Efficient Economy
(ACEEE) estimated that total electricity savings in 2014 was approximately 180 billion kWh*ii or
4.4% of the total U.S. electricity consumption in that year. The energy savings in 2016, the most
recent reporting year, was approximately 230 billion kWh, or about 5.5% of total U.S. demand.
Renewable Portfolio Standards

An RPS is a state law requiring electric utilities to sell a certain portion of their electricity from
or maintain a certain portion of the generating capacity as renewable sources. According to the
National Council of State Legislatures (NCSL), 29 states had enacted RPS legislation by August
2017. The NCSL reports that “lowa was the first state to establish an RPS and Hawaii has the
most aggressive RPS. In many states, standards are measured by percentages of retail electric
sales. lowa and Texas, however, require specific amounts of renewable energy capacity rather
than percentages and Kansas requires a percentage of peak demand. Twenty (20) states and
Washington, D.C., have percentage-based cost caps in their RPS bills to limit increases in
ratepayers’ bills. One state caps RPS gross procurement costs.” il

Technology Considerations
Through the Office of Fossil Energy, DOE at one time had a dedicated program —
“Innovations for Existing Plants” — that supported R&D targeted at existing coal units.
Technologies supported in the program included mercury and air toxics control technologies,
particulate matter control technologies, water cooling and other types of water management
technologies, as well as coal combustion byproduct processes. In 2009, DOE refocused the
program exclusively on carbon capture retrofits for existing coal plants, phasing out all other
existing plant R&D. Eventually, this program was renamed the “Carbon Capture” program.
Since then, every CURC-EPRI Roadmap*" that has been published has identified the need
for a dedicated existing plant program to support R&D on innovative techniques for heat rate
improvement, water management as it relates to existing units specifically, and improvement
of both performance and operations of criteria emissions control systems that are operating in
a much more flexible mode than originally designed.*¥ However, no funding has been made
available for R&D specific to the existing fleet over nearly a decade, at a time when increasing
amounts of renewables and competition with natural gas are forcing existing coal units to ramp
up and down, significantly contributing to the wear and tear of those units that are designed to
run in a steady baseload state.
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The additional operation and maintenance (O&M) costs associated with operating baseload
plants in a cycling mode has influenced operators’ decisions to retire coal plants. Insufficient
R&D funding and a lack of a dedicated DOE Existing Plants R&D program for development of
technologies to support existing fleet operations in a flexible mode have also contributed to
coal plant retirements. Technology options to reduce the impact of cycling, including heat and
energy storage, are included in Chapter 3.

Societal Considerations
Public perception of coal has shifted dramatically over the past few decades as evinced by:
e Imposition of national and state policies in opposition to the development of coal
production, transportation and consumption facilities
e Shareholder and advocate demands for divestiture of coal-related stock holdings
e National and local environmental NGO campaigns deriding coal and advocating for the
closure of coal facilities
e C(Climate change advocate initiatives targeting coal as the primary culprit
e State government and advocacy group opposition to development of coal export
infrastructure projects3
e International development bank and government reluctance to support deployment of
advanced coal technologies
Also, as detailed in Chapter 2 (Societal Pressures), there has arisen over the last few years a
belief that renewables can reliably and cheaply provide 100% of U.S. electricity needs. This
perception has fostered public pressure on policymakers and companies to support the rapid
growth of IREs. There has also been a lack of valuation of the importance of diversity and the
role played by the existing coal fleet, which has facilitated the retirement of coal power plants.
Improved transparency about the inherent costs and benefits associated with all energy
resources and the value of a diverse energy mix will provide a more reasoned approach to
energy decision and policy making.

Conclusion
A mere 50 years ago, coal was lauded as a champion for providing an affordable, secure
domestic solution to combat OPEC’s energy stranglehold. In responding to that call, U.S. coal
producers, transporters and power generators established a world-class network to provide the
U.S. with affordable, reliable electric power. Today, that coal network continues to
demonstrate its value by enhancing the reliability and resilience of our nation’s energy grid,
even as the grid is rapidly changing.

3 See the National Coal Council’s report on “Advancing U.S. Coal Exports” (September 2018) for a discussion of
initiatives in opposition to coal export port developments and financial community proscriptions against
international coal facility development, www.nationalcoalcouncil.org.
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International Lessons Learned
The headlines are revealing:

e “Germany shows how shifting to renewable energy can backfire” i

e “German household power prices at record high”*Vi

e “Why South Australia’s blackouts are a problem for us all”*Vil

e “South Australia power prices to rise to highest in the world”*x

e “Ontario household electricity prices to rise 52 percent from 2017 to 2035""

e “Ontario’s power-price crisis — how did happen and who got hurt”"

The U.S. can learn from the hard lessons of other countries as they consider the importance
of baseload power supplies and sustained utilization of existing utility assets. Other regions and
countries, such as Germany, Australia and the province of Ontario (Canada), have experienced
the negative impacts of aggressively pursuing renewable power at the expense of coal-based
baseload systems. Affordable, reliable and resilient electric supply is not only the cornerstone
of manufacturing and the economy, it is critical to low income families. Higher energy costs
result in these families having to expend a larger percentage of their household budget on
electricity, reducing funds available for other household essentials such as food and medicine.

Germany has been one of the world leaders in the pursuit of increased renewable energy at
the expense of baseload coal power and nuclear power. Germany has ramped up renewable
power for over two decades and currently generates about 40% of its electricity from
renewables. As a result, the country has some of the highest electricity costs in the world and
residents are also paying additional taxes to cover the buildup of renewable power. Recently,
Germany has begun reintroducing coal generation to its electricity portfolio in order to deal
with the intermittency of their renewable power supply.

Similarly, Australia has incurred power price increases and outages over recent years as a
number of coal plants have shut down. This has been especially true in South Australia where
renewables provide around 40% of the region’s power. While outages can be attributed to
many factors, increased intermittent renewables and coal plant retirements are a large part of
the equation.

In North America over the past decade, Ontario Canada has transitioned to more
renewables, retiring coal-based power plants and relying on nuclear power for baseload energy.
During this transition period, power prices in Ontario have increased roughly four times the
rate of inflation and can vary broadly over time depending on the availability of renewable
generation. Again, we see that energy policy and retirement of existing coal-based utility assets
can have significant consequences on energy pricing.

These international examples demonstrate the need for well thought out energy policies
that maintain coal-based generation in the mix. This will prevent negative impacts on our
industry, economy and low-income households.
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Chapter 2: Outlook for Coal Generation

Key Findings — Chapter 2

e The U.S. power fleet is experiencing significant and rapid changes, presenting challenges
to forecasting the outlook for power generation. Assessing the future of the nation’s
generation portfolio will require evaluating many varied risk factors taken into
consideration on a cumulative basis.

e Data on currently announced coal plant retirements do not capture all of the market
dynamics that are prompting plants to retire and may be underestimating the loss of
these critical generating and grid stabilization resources.

e Regulations, staffing constraints and societal pressures will continue to hamper efforts to
preserve and optimize the existing coal fleet.

e Coal-based generating capacity is likely to continue to decrease barring a proactive
initiative to assess and take action to compensate the existing coal fleet for the value it
provides in maintaining the diversity and stability of the U.S. power grid.

e There is a need for greater transparency in the comparative analysis of fuel resource
options.

Introduction
The U.S. power fleet is experiencing a period of rapid changes, which is making it challenging to
forecast the outlook for power generation. Substantial year-over-year differences in projected
future coal plant retirements are one indication of the uncertainty of these predictions. Many
influences are aligning to force the retirement of coal plants and fundamentally alter the
makeup of the U.S. electric generating system. This chapter brackets the trajectory of the
existing coal-based generation and addresses several of the key drivers for change.

Some impacts on the generation fleet are cumulative, such as the impact of load cycling on
maintenance costs and expected life of power plants. Reliability projections tend to
underestimate the impact of current operating conditions on coal plants, as can be seen by
comparing projections of future capacity factors to recent operational data from existing coal
plants. The result of load cycling may be sharp increases in electric generation costs, much
larger than anticipated in current economic projections. A rapid decline in baseload and
dispatchable power due to an accelerated aging of the fleet could also severely reduce power
supply reliability unless the overall system can be structured to absorb these changes,
especially during extreme weather conditions.
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Other important factors include the social sentiment towards coal and lack of public
understanding of its critical role in supporting the power grid. As explained in Chapter 1, this
has resulted in more regulation, renewable power standards and limited market incentives for
many of the attributes that coal plants bring to the grid and electric market, as well as
consumer preference and Boardroom pressure for IRE generation. Although customer
preference is sometimes assumed, and surveys show that while people state a willingness to
pay more for electricity that is renewable-sourced, the reality is that few actually sign up to pay
more, indicating that cost remains of high importance.'i

Consumers have come to assume that the grid will reliably supply power into the future.
However, in some cases this reliability has come on the back of coal, nuclear and even oil
(electric sources with onsite fuel storage). This was perhaps best demonstrated most recently
during the Bomb Cyclone — the term used to describe the extreme cold weather system that
challenged the grid in the U.S. East Coast — in December 2017 and January 2018 (see sidebar
article page 30 on high impact low frequency events). Power reliability is perceived as a long-
term sustainable mode of operation, even while the coal-based generation that underpins
system stability is being retired. Maintaining stability of the grid during a shift toward new
generation sources, including the role of the existing coal fleet, is a critical role for the
Department of Energy.

Generation Mix Projections
Several sources have estimated the future generation mix and the range of predictions is broad.
From 65 to 100 GW of coal-based power is predicted to retire by 2030. EIA predicts in its 2018
Annual Energy Outlook' (the source of Figure 10 and Figure 11 below) that coal-based power
will remain flat from 2030-2050. At the other end of the spectrum, Bloomberg NEF’s New
Energy Outlook 2018 predicts that by 2050: "Coal and nuclear are pushed out by age and
economics, such that by 2050 both nuclear and coal have almost disappeared from
the electricity mix.""
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Navigant predicts approximately 73 GW of coal-based power will retire in the next ten
years, and has said, "That’s more than twice what we projected last year at this time. It's more
than we had two years ago when the Clean Power Plan was in the assumptions.""i

As a result of these declines, coal generation is anticipated to lag well behind both natural
gas- and renewable-based generation by 2050, while remaining slightly ahead of nuclear
according to EIA (see Figure 11). Coal plant retirements are anticipated to continue through
2022, before coal generation stabilizes at about 1,200 billion kilowatt hours through 2050."i
However, the likelihood of flat-lined generation is very low given the age, competitive
environment and deteriorating conditions of coal-based plants. As addressed later in this
chapter, a lack of investment incentives and increasing risk factors will most likely result in
more dramatic declines in both generation and capacity of coal-based power plants than are
currently projected by EIA.
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Figure 11. Net Electricity Generation from Select Fuels

These declines are also described in a current DOE National Energy Technology Laboratory
(NETL) study on the existing fleet, which identified an implicit capacity gap attributed to coal
unit aging that could result in up to 75 GW of coal retiring by 2025. This should be of great
concern given the critical role coal plays as part of a diverse energy mix, including during severe
weather events, such as the Bomb Cyclone event in early 2018. “The 30 GW of coal that
ramped up to meet the surge in PJM load clearly includes the units most likely to retire due to
insufficient market support, given those units were not running at baseload levels before the
event.”Vi This report on the Bomb Cyclone is described in further detail later in this chapter.

Numerous analyses indicate that without appropriate mechanisms that value the diversity,
reliability and resiliency provided by the existing coal fleet, the downside capacity predictions
are much more likely than the EIA flat line projections. Additionally, many factors driving coal
generation downward will have a cumulative impact. Chapter 2 focuses on the outlook for coal
and factors that could affect coal generation into the future.
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Coal Generation Trajectory Basis
As shown in Figure 10, EIA expects U.S. coal-based electric generating capacity will continue to
decrease from 2017 through 2030 by approximately 65 GW, then remain relatively stable at a
level of approximately 190 GW through 2050. This comes on the heels of a net decrease in coal-
based electric generating capacity of nearly 60 GW between 2011 and 2016. As noted
previously, currently announced retirements do not capture all of the market dynamics that are
prompting coal plants to retire, and these data likely underestimate the loss of these critical
generating and grid stabilization resources without tailored action to save them.

Factors that EIA cites for causing these expected declines include: (1) competitively priced
and growing natural gas production; (2) environmental regulations; and (3) increasing
renewables generation due to improvements in technology and economics as well as various
incentives and mandates. EIA forecasts that wind and solar generation will account for 64% of
total electric generation growth through 2050, with natural gas usage for power generation
also expected to increase over the same period. In terms of renewables, generation from solar
PV is expected to surpass that from wind by approximately 2040, with the gap between the two
continuing to grow in favor of solar PV thereafter.

These nationwide figures mask a significant amount of variation in the generation mix at the
state and regional level. For example, California has no coal-based generation in-state, but
significant amounts of generation from natural gas and renewables.” However, about 5% of
California’s electricity is coal-based generation from other states. In 2015, at times as much as
50% of southern California’s power was generated by coal via these inter-state imports.”

Georgia, in contrast, relies primarily upon electricity generated from natural gas, nuclear
and coal.X Due to a host of factors, from resource availability to state and regional energy and
environmental policies, electricity generation mix variability is also reflected in the Integrated
Resource Plans filed by utilities throughout the U.S.™i
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Figure 12. EIA Annual Energy Outlook 2018 Coal Production by Region
PAGE |27



The impact of these retirements on coal demand, and thus production, is somewhat
predictable. According to EIA, coal production continues to decline — from 784 million short
tons (MMst) in 2017 to 699 MM st in 2022, then rises slightly in the mid-2020s to 750 MMst,
before leveling off through 2050 (Figure 12).

Numerous private sector estimates and forecasts expect greater declines than are shown in
the EIA estimates. For example, IHS has predicted that about a third of the U.S. coal fleet (about
100 GW) will retire in the years ahead.” And while energy forecasting is an imprecise science,
and the need for greater transparency in the comparative analysis of fuel resource options
remains, the broad consensus is that coal’s past position as the dominant fuel source for
electricity generation remains under economic and policy pressure for the foreseeable
future v
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Figure 13. Coal Generation Retirements Projected through 2030*

Figure 13 depicts various projections of coal generation from several analyses. Each year the
predictions for coal plant retirements become more severe as awareness of the multiple factors
and cumulative impacts of these factors are assessed. These very real factors lead to increased
risk for coal-based power plants, which must be managed against other pressures prompting a
move away from coal.

Among the factors specifically influencing decisions to retain or retire coal generation assets
are economics, unit age, unit size, impacts of load cycling, staffing, existing and future
regulations and societal pressures.
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Economic Pressures
The economic pressures on the power generation and distribution industry have created
considerable uncertainty in financial decision-making regarding generating stations. Pricing
curves tell the story well; pressure from low natural gas pricing is evident on average costs, as
shown in Figure 14.
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Figure 14. Average Power Plant Operating Expenses for Major U.S. Investor-owned Units

The EIA forecasts that U.S. natural gas prices to electric utilities will increase much more
rapidly than coal prices. In its most recent Annual Energy Outlook (2018)™",, EIA projects that
natural gas prices to the electric power sector will increase at an annual average rate of 3.7%
through 2050; whereas, for the same period coal prices will increase at an average of only 0.4%.
In 2050, natural gas prices are forecast to be nearly five times as high as coal prices.

In the years to come, economic considerations associated with investments in aging assets
will continue to exert pressure on generators to retire coal power plants. Recent years have
seen reduced funding for O&M activities at coal-based units, with little capital expended to
replace aging equipment. As a result of these financial restrictions, many stations are now
operating with limited redundancy in critical systems and deteriorating material conditions.
This creates a situation where the rated capacity has not changed, but the reliability could be
significantly less. If the U.S. plans to continue to rely on the existing coal fleet, the reliability and
resiliency attributes will need to be compensated. Otherwise, uncertainty and other factors will
lead to continued lower investment levels and reliance on these plants to continue to operate
reliably, and at an only slight increase in O&M expenditures, is unrealistic. Thus, the flat
operating expenses indicated by Figure 14 is likely unsustainable going forward.
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Given competition with natural gas and that IRE resources dispatch ahead of firm,
dispatchable plants, many coal plants are cycling. Increased cycling results in increased capital
expenditures, increased O&M costs, increased outages and higher fuel consumption. The need
for coal and other forms of dispatchable generation (e.g., nuclear) to backstop IRE poses an
interesting conundrum when generators’ costs of operations increase for these cycled plants.
When dispatched less, these coal and nuclear plants receive less investment, contributing to
their decline.

Unit age, load cycling, staffing impacts and costs of existing and potential future regulatory
compliance add further costs that cumulatively contribute to decisions to shutter the nation’s
coal plants.

Unit Age
The projected age of the coal fleet in 2040, incorporating EIA 860 data from 2016, is shown in
Figure 15. The average unit in 2040 will be 66 years old; many of these older units will
presumably be retired prior to 2040. Other analyses have shown that the capacity factor for
coal plants drops with age, with a steady loss that becomes more dramatic as the unit reaches
40 to 50 years of age. This age of the existing fleet as shown in Figure 15, as well as in
projections by NETL showing that capacity factor shifts downward corresponding to age, with
units losing at least 20% of actual capacity factor by age 51.™i The additional maintenance
costs and potential need for upgrades for these aging facilities are significant. Yet cost is not the
only barrier. As addressed elsewhere in this report, New Source Review (NSR) requirements add
additional burdens and barriers to improving efficiencies that could make coal plants more
competitive.
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Figure 15. Projected Unit Ages in 2040 without Further Unannounced Retirements
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With the challenging economics and uncertainty of environmental regulations’ impact on
coal plants, state regulated Investor Owned Utilities (I0Us) may have the opportunity to retire
coal plants and replace the capacity with alternative generation, such as natural gas plants. This
option could increase earnings opportunities for the I0Us, if earnings are based on its capital
investment. With this incentive to shareholders, it is important that the IOUs and their
regulators appropriately recognize the reliability and resiliency benefits of coal generation to
the customers in its resource decisions.

Staffing Impacts
At utilities, the favorable career path was traditionally to work at plants for many years, or gain
expertise and move among plants or upward to a corporate position. Today, this path is
truncated or eliminated for early-career entrants. Desirable positions are shorter-term; many
staff who have had the extensive exposure and training needed to run a plant are moved
around.

The staff with broader expertise at plants are aging along with the plant equipment itself.
Retirements of plant personnel and the associated loss of expertise is rampant, and this has
direct impacts on quality of maintenance, plant knowledge and decision making. Strapped coal
plant owners cannot afford to incentivize or retain staff, continually consolidating positions as
attrition occurs, and cannot offer a promise of long-term positions at the many plants being
evaluated for retirement. In addition to the challenges to staffing at plants, the scientists,
researchers and engineers that will develop and deploy the next generation of coal
technologies cannot be sustained without sufficient funding and continued commitment.
Investment is needed to fill the pipeline of future works that will be needed to sustain the coal
fleet as well as new technologies.

The status of industry staffing was studied several years ago showing that the expertise
needed to keep these plants going has been an ongoing concern. For example, a National
Academy of Sciences study published in 2013 concluded that most energy and mining industry
workers were over age 45 and a retirement bubble was anticipated, all while recruitment of
qualified entrants was already a challenge.™ii The loss of long-term staff who experience and
then share the history of plant equipment, operations and problem solving is difficult to
guantify. One impact is increased costs due to utilization of expert outsiders as in-house
expertise decreases. Another impact is increased risk in the areas of environmental compliance,
safety and equipment reliability as redundancy of core knowledge dissipates. Both cost and risk
are key factors driving decisions to retire these plants.
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Regulations*

The regulatory environment for coal plants has become increasingly challenging over the past
few decades and is a significant contributor to plant operating and maintenance costs. As the
costs associated with regulatory compliance increase, coal plants become increasingly
vulnerable for retirement. Among the regulations that continue to impose costs on coal plant
operators are NSR, the Coal Combustion Residuals (CCR) rule®, and the Effluent Limit Guidelines
(ELG). During the preparation of this report, EPA released its Affordable Clean Energy (ACE)
plan, which focuses on inside-the-fence efficiency improvements to coal power plants rather
than system wide changes that characterized the Clean Power Plan (CPP).»*

Protecting the environment is a core value of the utility industry, which has significantly
reduced emissions over the past decades. Nonetheless, the combined impact of regulations
that target coal plants is significant.

Societal Pressures
As discussed in Chapter 1 (Societal Considerations), over the last few years, shifts have occurred
in public perception that have already had a major impact and will continue to have a dramatic
impact on the grid in the future. Two areas are significant. One is the criticism of coal and lack
of transparency as to the benefits of the electricity system’s current dependence on this critical
resource. The second is the perception that renewables, led by wind and solar generation, are
able to reliably and cheaply provide 100% of U.S. electricity needs. The common theme
between these two, which the Department of Energy could address, is the lack of transparency
regarding the value of diversity and how various fuel sources actually fit into the grid both
today and in the future.

In addition, low-emission technologies for coal — such as improved efficiency and carbon
capture, use and storage (CCUS) — are not well understood by the general public. This results in
a lack of support for these important technologies and, thus, slower development and
deployment. However, CCUS on coal and gas has been shown to be a cost-effective approach to
reducing emissions, especially when compared to IREs at higher penetration. For example,
according to a study that compared different emission reduction options, a coal plant
retrofitted with CCUS could reduce CO2 emissions at a cost of $66/ton CO, compared to
reducing CO; through the use of high-penetration solar with battery backup at a cost of
$432/ton CO; — the most expensive of the options studied.™ Just as a diverse portfolio of
electricity sources provides the most reliable, cost-effective operation, diversity in emission
reduction strategies also provides the most cost-effective approach — including coal plants with
CCUsS.

4 A more expansive discussion of regulations impacting the existing U.S. coal fleet is included in Chapter 3. Policy.
5> See Appendix 2B for a discussion of the CCR rule.
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Educating the general public about these low-emission options, the general value of
diversity, the contribution that coal-based generation currently provides to our energy security
and quality of life and will continue to provide in our nation’s energy resource portfolio is a key
approach that will enable a multi-stakeholder discussion on the path forward to maintain
energy stability. Education and transparency are also key to the integration of IRE into the grid.

While the progress made by IRE sources is significant, the general public does not realize
the extent of the challenges of integrating large quantities of undispatchable energy into the
grid, or the real costs of IRE. The recent announcements by companies like Apple and Google —
that they are running their facilities off of 100% renewables™ — has exacerbated this view and
is leading to a race among companies to be able to make a claim of 100% renewables by
utilizing power purchase agreements (PPA).

By presenting numbers based on “average energy produced” versus “actual energy
consumed”, these trusted names are indirectly perpetuating the view that a grid operated on
100% IREs is readily achievable in the near-term, which it is not. The use of PPAs also does not
account for the challenges in transporting electricity, in that they treat electricity produced in
distant regions as if it is being consumed locally. In the end, the public is being led to believe
that intermittency and non-local generation are not challenges for the grid.

The resulting public pressure on politicians to support growth of IREs and retirement of coal
plants has unforeseen consequences (e.g., the deterioration and retirement of baseload and
dispatchable power plants) that may not be apparent until it is too late to plan for an effective
approach to system stability. Education and transparency regarding these issues could benefit
energy policy and the public’s support for development and implementation of a viable path
forward. A current example demonstrating these risks will be elaborated in the next chapter.

Repercussions

As noted earlier, U.S. residential and business consumers assume that the grid will operate
reliably 24/7. Maintaining the grid’s day-to-day stability and its ability to recover from either
natural or manmade disruptions, depends in part on the availability of dispatchable resources,
such as coal. The cumulative impact of the many factors addressed in this chapter suggest that
coal-based generation faces a precarious future. At issue is how an energy portfolio without
adequate dispatchable power is likely to impact grid resilience.

In acknowledgement of their growing concerns with resiliency, regional transmission
organizations (RTOs) and independent system operators (ISOs) are now assessing their fuel
security vulnerabilities and other grid-resilient attributes that impact resource adequacy.® The
future reliability and resilience of the nation’s power grid depends on assessing these many risk
factors.

6 See Chapter 3 — Wholesale Electricity Markets.
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High Impact — Low Frequency Events: Lessons Learned

In March 2018, the U.S. DOE National Energy Technology Laboratory (NETL) released a study
entitled “Reliability, Resilience and the Oncoming Wave of Retiring Baseload Units, Volume I:
The Critical Role of Thermal Units During Extreme Weather Events.” The study fully
documents how recent weather events (e.g., the Bomb Cyclone ‘BC’) make it clear that grid

resilience is enhanced by coal and impaired by non-dispatchable generation such as wind
and solar, i

One of the compelling conclusions of the DOE/NETL report is that “Across the six ISOs,
coal provided 55% of the incremental daily generation needed, or 764 out of 1,213
Gigawatt-hours per day (GWh/d)” and that “[d]uring the worst of the storm from January 5-
6, 2018, actual U.S. electricity market experience demonstrated that without the resilience
of coal- and fuel oil/dual-firing plants—its ability to add 24-hour baseload capacity—the
eastern United States would have suffered severe electricity shortages, likely leading to
widespread blackouts.”

Fuel-based generation resilience during the Bomb Cyclone, six ISOs
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While statistics across all six impacted I1SOs are impressive, the story of the largest
impacted interconnection, PJM, is worthy of specific emphasis. DOE/NETL documented that:

“In PJM, the largest of the ISOs, coal provided the most resilient form of generation, due
to available reserve capacity and on-site fuel availability, far exceeding all other sources
(providing three times the incremental generation from natural gas and twelve times that
from nuclear units); without available capacity from partially utilized coal units, PIM would
have experienced shortfalls leading to interconnect-wide blackouts.”

The surge in coal accounted for 74% of incremental energy in PJM during the BC, with
fuel oil providing 22%; other sources provided little to no surge capacity.
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PJM output December 2017 - January 2018, average daily GWh

Coal 746 1,113 367 49% 74%
Gas 607 619 12 2% 2%
Renewables 127 123 -4 -4% -1%
Nuclear 846 851 5 1% 1%
Qil 2 111 109 455% 22%
Total 2,328 2,817 496 21% 100%

The resilience benefits imparted to the PJM market were so significant, in DOE/NETL’s
opinion that PJM could not have survived this event without coal. Specifically, DOE/NETL

concluded:

“In the case of PJM, it can also be shown that the demand could not have been met
without coal. At peak demand, January 5, 2018, natural gas prices exceeded S95/MMBtu in
eastern PJM. Had coal been removed, a 9-18 GW capacity shortfall would have developed,
depending on assumed imports and generation outages, leading to system collapse.”

Importantly, DOE/NETL’s analysis assessed the economic value of the energy resilience
that coal provided during the Bomb Cyclone:

“The value of the resilient
coal- and oil-based generation
can be quantified by integrating
over the term of the BC. The
increase in the cost of energy
services over the two-week
period from December 27 to
January 9 was $288M per day,
equivalent to S98 per MW,
compared with costs from the
preceding two-week period, and
S$225M per day, or 573 per MW,
higher than the following two-
week period that featured a

Daily Cost of Load ($M)

Exhibit 1-13. Notional resilience value®
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short return of extreme cold. This, in effect, represents a value of resilience, which, during

the BC, rose to $3.5 billion.”
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Chapter 3: Measures to Optimize Diversity & Resiliency

Key Findings — Chapter 3

e Opportunities exist to streamline, re-evaluate, amend and implement regulatory and
legislative measures to enable the U.S. existing coal fleet to operate more efficiently and
effectively. Among the measures to be considered: reforms of NSR, PURPA, CCR and ELG
regulations; tax credit support; and streamlined permitting for CCUS initiatives.

e Wholesale electricity market reform is needed to equitably value resilience as well
reliability attributes. Various out-of-market subsidies and mandates put coal at a
competitive disadvantage and fail to acknowledge coal’s role in providing fuel security
and other benefits supporting grid stabilization.

e There are many technology options available to improve the competitiveness of the
existing U.S. coal fleet. These technologies can lower the cost of fuel, increase coal
quality, improve plant efficiency and flexibility, reduce the costs of environmental
retrofits, advance carbon capture and the beneficial use of CO; and support the
deployment of new products from coal and coal byproducts.

Introduction
Secretary Perry requested that the NCC identify measures that could be taken to optimize the
U.S. existing coal fleet to enable it to continue providing reliable, resilient and affordable
power. In this chapter, actionable measures are detailed in the areas of policy, wholesale
electricity markets and technology. No one area is more important; immediate, proactive
engagement in each of these three areas is needed to optimize U.S. coal plants.

Policy Considerations
Opportunities exist to streamline, re-evaluate, amend and implement regulatory and legislative
measures that will enable the U.S. existing coal fleet to operate more efficiently and effectively.

New Source Review
As noted in the National Coal Council report “Leveling the Playing Field: Policy Parity for Carbon
Capture and Storage Technologies” (November 2015), “the uncertainties created by NSR rules,
their enforcement by the EPA, and the prohibitive cost of administering NSR compliance have
created strong disincentives to the widespread deployment of efficiency improvements.”
Recent regulatory initiatives at EPA and legislative proposals in Congress have the potential
to eliminate regulatory uncertainty and reduce litigation risks for utilities seeking to implement
energy efficiency measures at their coal plants. Several other benchmarks are also provided
regarding the preliminary applicability tests for NSR.*V
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EPA Action. On August 21, 2018, EPA released its Affordable Clean Energy (ACE) plan. This
proposed plan aims to reduce emission by relying largely on efficiency improvements that can
be made to the existing fleet of coal units. To alleviate concern around some of these efficiency
improvements triggering NSR, EPA has proposed permitting changes to the NSR permitting
program. For example, EPA has proposed to use an hourly emissions rate to determine if an
increase in emissions has occurred as part of a change to a power plant.

Legislative Initiatives. To better understand and respond to concerns related to the NSR
program, the U.S. House of Representatives’ Energy and Commerce’s Subcommittee on the
Environment recently held two hearings. In February 2018, the Subcommittee conducted a
hearing entitled, “New Source Review Permitting Challenges for Manufacturing and
Infrastructure.”™i The background memorandum for the hearing explained that “an existing
facility is required to obtain an NSR permit in order to perform efficiency upgrades or to install
new pollution control technologies. However, since many existing facility owners are not willing
to undergo the lengthy and uncertain NSR permitting process, they are effectively foregoing the
opportunity to increase the efficiency of their facility, while also reducing emissions.” The
hearing detailed concerns relating to when a project should be subject to the NSR permitting
process based on the computation of an “emissions increase.”

To discuss possible legislative text to resolve uncertainty, the Subcommittee conducted a
second hearing in May 2018, entitled, “Legislation Addressing New Source Review Permitting
Reform.”™i Dyring that hearing, a discussion draft of proposed legislation detailed possible
amendments to the NSR program. The proposed statutory text is narrowly focused to further
define “modification” and resolve issues related to “routine maintenance, repair, and
replacement”. To reduce significant delays in permitting, the proposed amendment to the
definition of “modification” would not apply to projects that implement efficiency measures
which reduce the amount of any air pollutant emitted by the source per unit of output. The
proposed statutory text also limits the emissions increases to the maximum achievable hourly
emission rate demonstrated in the last ten years.

In their testimony on the proposed legislation at the May Congressional Subcommittee
hearing, Ross Eisenberg, National Association of Manufacturers (NAM) and Jeffrey Holmstead,
Bracewell LLP highlighted how NSR has led to the continued retirements of coal-based power
plants. Eisenberg stated that:

“An inability to define what is ‘routine maintenance’ has resulted in NSR Notices of Violation
being issued for environmentally beneficial projects like economizer replacement, steam turbine
upgrades, feed water heater replacements, and similar activities. In comments to the EPA’s draft
Clean Power Plan, the Utility Air Regulatory Group (UARG) cited more than 400 instances in which a
regulated entity took on a project to improve the energy efficiency of a power generation unit, only to
be targeted by the EPA or citizen suits alleging that it had violated NSR.”
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Holmstead’s testimony demonstrates the need for clarity around the term major
modification.

“The question of what is a ‘major modification’ that triggers NSR at an existing source has been
the source of much controversy and is discussed in several EPA regulations, more than a thousand
pages of guidance documents and Federal Register notices, and dozens of court cases — and there is
still much uncertainty about how to determine whether something is a major modification. This is
important to industry because, if a company makes a ‘major modification’ to a facility, the cost of
going through NSR, and the delays it can cause, are very substantial. In some cases, companies that
have undertaken a S500,000 project that, according to EPA, is a ‘major modification’ that would force
them to spend hundreds of millions of dollars in new control equipment. Even without the cost of new
equipment, the time it takes to go through the NSR permitting process can be very long — about a
year on average but, in some cases, many years. Because of the cost and delays, companies are very
reluctant to do anything that might trigger NSR.”

Tax Credits
Various tax credits have been proposed or passed that could provide support for the existing
U.S. coal fleet.

Operation & Maintenance Tax Credits. Three bills have been introduced in Congress in 2018
that would provide a temporary tax credit to cover a portion of operation or maintenance
expenses for existing coal-based power plants. These bills have been introduced by
Representative Larry Bucshon (R-IN) (Electricity Reliability and Fuel Security Act, H.R. 5270),
Senator Shelley Moore Capito (R-WV) (Electricity Reliability and Fuel Security Act, S. 2677) and
Senator Joe Manchin (D-WV) (Energy Reliability Act of 2018, S. 2681).™iii Offsetting a small
portion of O&M expenses for the existing coal fleet is estimated to prevent the retirement of as
much as 24,000 MW of coal-based generation.

All three bills amend the Internal Revenue Code to provide a tax credit to offset a portion of
the O&M expenses for existing coal-based power plants. The purchase of coal for fuel does not
qualify as an O&M expense under any of the bills. The tax credit is equal to either 30% of the
plant’s annual O&M expenses or $13 per kilowatt of installed (nameplate) generating capacity,
whichever is less. As proposed, the tax credit is available for tax years beginning 2018 and
ending before 2023. The tax credit is transferrable under all three bills, although the two Senate
bills include provisions — with slightly different language — that allow the tax credits to be
transferred by any taxpayer, including rural cooperatives and municipal utilities, to certain
eligible partners who can then claim the credits. The House bill limits transferability to rural
cooperatives and municipal utilities but not all taxpayers.
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45Q Implementation & Synergistic Policies to Enhance Implementation. On February 9, 2018,
Congress passed and the President signed into law the 2018 Bipartisan Budget Act. Section
41119 amends the existing federal tax credit for CO, sequestration under §45Q (45Q) of the
Internal Revenue Code (26 U.S.C. §45Q).% Section 41119 contains the text of S. 1535, the
“Furthering Carbon Capture, Utilization, Technology, Underground Storage, and Reduced
Emissions Act of 2017” (“FUTURE Act”).

As detailed by the Carbon Capture Coalition,™* key provisions of the FUTURE Act modify the

existing 45Q tax credit in the following ways:

e Increases the credit value incrementally over 10 years from $10 to $35 per metric ton of
CO; stored geologically through enhanced oil recovery (EOR) and from $20 to $50 per
metric ton for saline and other forms of geologic storage.

e Provides $35 per metric ton for CO; captured and put to beneficial uses beyond EOR
that reduce lifecycle emissions.

e Authorizes the program for carbon capture projects that commence construction within
six years from enactment; projects meeting that timeframe can claim the credit for 12
years from being placed in service.

e Reduces the minimum eligibility threshold for qualified facilities from 500,000 metric
tons of CO; captured annually to 100,000 metric tons for industrial facilities and 25,000
metric tons for CO; captured and put to beneficial uses other than EOR. Retains the
500,000 metric ton eligibility threshold for electric generating units.

e Awards the credit to the owner of the carbon capture equipment and allows transfer of
the credit to other entities responsible for managing the CO; to provide greater
flexibility for companies with different business models to utilize the tax credit
effectively, including cooperatives and municipal utilities.

Tax data are non-public, making any assessment of 45Q’s utilization by the existing coal
fleet subject to substantial uncertainties. To date, only one coal-based power plant in the U.S.
has retrofitted CO; capture technology —the PetraNova project in Texas. Regardless of 45Q,
retrofitting CO; capture technology to an existing coal plant involves resolution of a remaining
host of CCUS-related technical, economic and policy issues. In 2012, the IEA concluded that only
approximately 29% of the then existing installed global coal-based fleet could potentially be
retrofitted with CCUS for a variety of reasons, including plant age.™ For these and related
reasons, some experts believe that in the absence of other incentives the amended 45Q_ is more
likely to be used by industrial facilities with relatively pure CO3 sources, such as ethanol plants,
refineries and ammonia producers.” i
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A recent analysis suggests that the amended 45Q could spur the construction of new coal
plants by enabling them to bid “negative” into wholesale markets, based on a variety of
assumptions.™ i |n the meantime, a number of legislative proposals currently under
consideration would complement and may further incentivize utilization of the 45Q tax credit
for existing coal plants. The Carbon Capture Coalition notes that “While recent congressional
extension and reform of the 45Q tax credit provides the most important federal incentive for
encouraging private investment in carbon capture deployment, additional federal incentives
would complement 45Q and enable more capture projects to become commercially feasible,
thus accelerating deployment across multiple industries.”

Business Structures to Support 45Q. Federal legislation that would support 45Q use include
initiatives to make carbon capture projects eligible for tax-exempt private activity bonds (PABs)
and master limited partnerships (MLPs). PABs would allow developers of carbon capture
projects access to tax-exempt debt to help finance their projects, thus lowering their capital
costs. The Carbon Capture Improvement Act of 2017 (S. 843)™¥" makes carbon capture projects
eligible for PABs and has been introduced in the U.S. Senate by Senators Rob Portman (R-OH)
and Michael Bennet (D-CO), and in the U.S. House of Representatives by Congressmen Carlos
Curbelo (R-FL) and Marc Veasey (D-TX).

The MLP structure combines the tax benefits of a partnership with a corporation’s ability to
raise capital in public markets. Thus, allowing carbon capture projects to be MLPs would reduce
the cost of equity and provide access to capital on more favorable terms. The MLP Parity Act of
2017 (S.2005)** would provide this eligibility and has been introduced in the U.S. Senate by
Senators Chris Coons (D-DE) and Jerry Moran (R-KS) and in the House by Congressmen Ted Poe
(R-TX) and Mike Thompson (D-CA).

In its Policy Parity report, NCC supported the application of PABs and MLPs to advance the
deployment of CCUS.»vi

48A Investment Tax Credit. In 2005, Congress established an investment tax credit or “Credit for
Investment in Clean Coal Facilities” in the Energy Tax Incentives Act (ETIA) of 2005. ETIA
authorized $1.3 billion in tax credits to support advanced coal-based generation technology
that meets specifics SOz, NOx, PM and mercury emission limits and that is:
1) An Integrated Gasification Combined Cycle (IGCC); or
2) A new unit meeting design heat rate requirements based on coal type of about 40%; or
3) An existing unit meeting a design heat rate requirement based on coal type, minimum
of which is 35%, plus a 4 to 7 percentage point improvement in efficiency (depending on
coal type) with the addition of new equipment compared to previous operations.
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To be eligible, an advanced coal-based generation technology must meet both the
emissions levels and efficiency requirements, unless it is an IGCC which is exempt from the
efficiency requirements. In 2008, Congress provided an additional $1.25 billion in tax credits
through the Energy Improvement and Extension Act (EIEA) of 2008, or the “Expansion and
Modification of Advanced Coal Project Investment Credit,” which increased the value of the tax
credit to 30% of the eligible investment and imposed a new requirement to capture and store
at least 65% of the CO; in order to be eligible for the tax credits. However, the heat rate
requirements from the 2005 statute were not adjusted when the CCUS requirement was added
to the 2008 bill. Adding CCUS equipment to a new or existing unit results in an efficiency loss to
the generating unit, as auxiliary power (as steam and electricity) is needed from the unit to
power the CO; capture system.

It is important to note that problems with the requirements of the 2008 statute are not
limited to specific units. The efficiency requirements would make most CO; capture retrofits to
an existing unit ineligible. In its current form, the tax credit does not incentivize CCUS on new or
existing coal plants in the near term, which is a lost opportunity and, if changed to accomplish
Congress’ intent of reducing emissions, could support CCUS projects on the existing fleet of
coal-based power plants. Relative to other potential policy levers discussed in this section, 48A
may be more easily achieved as the funding has been appropriated and the program is already
in existence.

Land Use Policies Related to Carbon Storage and Utilization
CO; storage resources in the U.S. are large (see Figure 16). The National Energy Technology
Laboratory (NETL) estimates that saline formations could store from 2.4 to 21.6 trillion metric
tons of CO, (MTCOs). In oil and gas reservoirs, storage potential ranges from 185 to 230 billion
MTCO,.™i Unminable coal areas could provide an additional 50 to 110 billion MTCO>. Annual
emissions from of the current coal power plant fleet were about 1241 MTCO; in 2016.>xvii

In West Texas and the Rocky Mountains, CO; flooding for EOR currently produces about
200,000 barrels (bbl) of oil per day.”™ In a Senate Environmental and Public Works Committee
hearing last year it was noted that carbon capture and storage (CCUS) faces bigger financial
obstacles than technical ones if it is to spread beyond EOR. Committee Chair John A. Barrasso
(R-Wyo.) indicated that CCUS and EOR should play an important role in a true “all of the above”
energy strategy. “We have a win-win situation with CO2-enabled oil recovery. We have the
potential to make it economical to extract more than 60 billion bbl of oil in this country.”*

Several plants in the existing coal fleet are either located on federal and/or tribal lands, or
have reasonably proximate access to the same. At least one of DOE’s CarbonSAFE* projects is
located in Wyoming, a state with significant federal lands as well as tribal lands. As a result, the
facilities could potentially benefit if the relevant authorities enacted CO; storage laws and
regulations for these resources. '
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A 2009 DOE study concluded that the storage resource beneath Federal lands ranges
between 126 and 375 billion metric tons, with the bulk of that west of the Mississippi River —
specifically Montana, Wyoming and the Dakotas.*" Others benefits of storing CO, under
federal lands include only having to deal with one landowner. This approach is no panacea,
though, as utilization of federal lands comes with a host of regulatory restrictions, including but

not limited to application of the National Environmental Policy Act (NEPA).
: i *
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Figure 16. Location of Potential CO2 Storage, Oil and Gas Production, and Coal-based Power Plants

Congress has never enacted a law that provides a regulatory framework for CCUS on public
lands, nor has the U.S. Department of the Interior (DOI) published relevant regulations or
guidance. There is no leasing program or established guidance, for example, on obtaining CO;
injection and storage rights into federal pore space. The situation is better for pipelines, as the
Bureau of Land Management (BLM) has authority to issue rights of way (ROW) for CO; pipelines
pursuant to the Mineral Leasing Act (MLA); pipeline developers receiving a ROW pursuant to
the MLA are required to operate the pipeline as a common carrier. The United States Geological
Survey (USGS) also has developed a methodology to assess storage capacity in oil and gas

reservoirs and saline formations.xv
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Public Utility Regulatory Policies Act of 1978 Reform

The increasing pressure to reform the 1978 Public Utility Regulatory Policies Act (PURPA) is in
response to changes in the 21 century electricity landscape compared with the energy crises
that defined the 1970s. The overarching goal of PURPA was to promote energy conservation
and the production of alternative sources of energy, including renewable energy. Efforts to
reform or modernize PURPA focus on both regulatory reform for which FERC has authority, and
more substantive reform that would have to be authorized by Congress. Rep. Tim Walberg (Ml)
has filed a bill (H.R. 4476), PURPA Modernization Act of 2017, and Congressional testimony took
place in January 2018, before the U.S. House of Representatives Subcommittee on Energy.**
Senator Barrasso (WY) has also introduced a PURPA reform bill (S. 2776) .

To help achieve the alternative and renewable energy goals, PURPA established a new class
of generating facilities — qualifying facilities (QFs). QFs were grouped into two categories — small
power production facilities and cogeneration facilities. Small power production facilities are
those hydro, wind, solar, biomass, waste or geothermal facilities producing 80 MW or less. A
cogeneration facility produces electricity and another form of thermal energy such as heat or
steam. PURPA required electric utilities to purchase power produced by QFs, a requirement
referred to as the mandatory purchase obligation. Utilities were required to purchase this
power at the utility’s avoided cost — the cost the utility would incur if it were to generate the
power itself or purchase from another source. States have discretion in interpreting and
determining avoided cost, and thus there is not a consistent rate across the country.

When PURPA was enacted, wholesale electricity markets did not exist, oil made up a large
share of the electricity generation portfolio, electricity demand was growing and renewable
energy technologies were nascent. The 1970s energy scenario looks nothing like today’s
electricity landscape. Competitive power markets have emerged and most areas of the country
no longer have capacity constraints as a result of abundant natural gas resources, declining
costs of renewable technologies and flat or declining customer demand for electricity. In
addition, many states’ policies mandating RPS have had a significant impact on the growth in
renewable generation.

The key problem for existing electric generators is PURPA’s mandatory purchase obligation
of QF resources using long-term contracts at the utility’s forecasted avoided costs. This leads to
new unneeded resources coming on line, potentially resulting in prioritizing non-dispatchable
resources at the expense of existing fossil resources. The National Association of Regulatory
Utility Commissioners (NARUC) has proposed that FERC adopt regulations that base power
purchased from a QF on competitive solicitations or market clearing prices, rather than use the
current administratively determined avoided cost.*i FERC has already indicated its willingness
to look into regulatory changes — including reform of the so-called “one-mile” rule that has
inadvertently allowed large renewable developers to disaggregate their projects into several
QFs to avail themselves of the mandatory purchase obligation.

PAGE |43



PURPA reform would more realistically reflect today’s electricity landscape and ensure
utilities are not forced to purchase power they do not 