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RecordDrop inU.S.CoalFired
CapacityLikelyin 2018
Utilities Are Accelerating ShutdowDates
asPlans Grow Increasingly Uneconomic

Executive Summary

This year will most likely see arecord setfor coal-fired power capacityretirements
inthe U.S.

IEEFA expects a total af5.4 gigawatts (GW) of capacityto close in 2018through the
retirement of 44 units at 22 plantsin more than a dozen states

At least11GWhave already beenclosedthis year, and the retirement trend is on
pace toeasily exceed theecord 14.7GWof coalfired generation capacityclosed in
2015.

Coal-Fired Electric Generation Retirements

2018 is likely to tally a record level of coal-fired capacity retirements, two-thirds of which were only announced
in 2017, and new announcements keep adding to the list of closures expected over the next six years.
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Sources: EIA; S&P Global; IEEFA research (2017-2024)
At the same time, the pace of announcements of future retirements remains brisk.

Asof Oct24, AAAT OAET ¢ OT an%ddifiand Z1.4GWofAUlL SUcOdfirédh
capacityis now set close over the next six yearsee the detailed tables at the end of
this report).

IEEFA expects this total to rise significantlyfully two-OEEOAO T £ ¢npPpd O OAOEOAT AT O
were only announced in 2017 a clear indicatian that utilities have shortened their
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lead time before closuresand the competitive environment for coalfired power in
the generation marketplace is becomingver more challenging as the price of
renewables continues to fall and as natural gas prices aexpected to remain low
for the foreseeable future.

This research brief concludes further that:

T

At least36.7GWof coaltfired capacity stand tobe retired from 2018 through
2024~ 117 units in total. These are closures that have already been
announced; moe are known to be undereview.

Coalplant economies in the Ohio River Valley will be among those especially
hard-hit by the transition occurring now across the U.S. electricity

generation sector. @mpaniesin the regionwhose employees stand to be
affected include FirstEnergy Solutions, MurrayEnergyand Westmoreland
Coal although those companies and that region are by no means the only
ones confronting fundamental change.

While the U.S. coafired power fleet still had
about 246GWof capacityoperating in July of
this year, retirements already announcedwill
cut that capacity by15 percentthrough 2024. e .
The utility industry is
Cost is the biggest force in the decline of coal, embracingfundamental
asrenewables and gadired generation are transition across the

ing ch d flexible. .. .
proving cheaper and more flexible electricity-generation

The electric-generating industry is well into a sector,
fundamental transition that is gaining

momentum and will probably accelerate as

technology disruptions occur, most notably

around advances inenergy storage.

7EEI A OE A oalinfréstrudt@ri§ agingfandinflexible, renewable-
generated electricity, by comparison, continues to become increasingly
cheaper to produceand gasfired generationis proving more suitable to grid
modernization as utilities embrace integratel distributed resources and
system modernization.

The future of coatfired generation assets in the U.S. is limitedvith no new
plants being built anda majority of existing plants40 years old or older.

States withimminent sizeable coalplant closures include Florida, Indiana,
Minnesota, Missouri, Kansas, Kentucky, Maryland, Ohio, Pennsylvania, Tennessee,
Texas, Virginia, West Virginia and Wisconsin.
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Four Big Ohio River Valley Closures

Among the most recent closurs to be announced aredur big plants in theeastern
Ohio-western PennsylvaniaWest Virginia aredp a regionthat has already had a
number of retirements in recent years.

The bankruptcy of FirstEnergy Solutiongesulted in two coalfired closure

announcementsin late August:Bruce MansfieldPower Plant(2,510MW) in Beaver

County, Pennsylvanisaand W.H. SammidPower Plant(2,210MW) in Jefferson County,

Ohio. A third FirstEnergy plant in the regionPleasantsPower Station(1,300MW) in

Pleasants Conty, West Virginiax AO Al 01 bHI AAAA 11 -OEA AT I PATUBO EIIlE
shutdown list in August buthas since been given a reprieve until 2022

In early October, American Electric Power announced it woulbegin shutdown of

the ConesvillePower Plant(1,530MW), in @Wshocton County, Ohio, starting early
next year.

All of the closures are occurringar sooner than expected.
The first shutdowns are expected to begin in just a few monthand all 15 units

across the four plant® 7,538 megawatts of capacity are now slated to be retired
within the next four years:

CLOSURE DATE PLANT UNIT CAPACITY, MW LOCATION YEAR
May 2019  Conesville 5 375 Coshocton Co., Ohio 1976
Conesville 6 375 1978
May 2020  Conesville 7 780 Coshocton Co., Ohio 1973
W.H. Sammis 1 180 Jefferson Co., Ohio 1959
W.H. Sammis 2 180 1960
W.H. Sammis 3 180 1961
W.H. Sammis 4 180 1962
June 2021 Bruce Mansfield 1 830 Beaver Co., Pa. 1976
Bruce Mansfield 2 830 1977
Bruce Mansfield 3 850 1980
June 2022  Pleasants 1 644 Pleasants Co., W.V. 1979
Pleasants 2 644 1980
W.H. Sammis 1 290 Jefferson Co., Ohio 1967
W.H. Sammis 2 600 1969
W.H. Sammis 3 600 1971

These closureswill reverberate through the regional economy for yearsas
hundreds ofplant workers and minersfrom many different communities cope with
these changes.
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Impacts onsome of the miningcompaniesin question are already evident
Westmoreland Coal, which sold nearly one million tons of coal to the Conesville
plant from January to July of this year from two of its Ohio mines declared
bankruptcy on Oct 9. Westmoreland executives say the bamnuptcy filing will not
translate into layoffs or production cuts, but the longterm consequences of a

AT OOAT Ol U OEOETEET ¢ AOOOI i AO AAOA EO

Murray Energy, whichhasa 6.5million -ton annual delivery contractwith

FirstEnergy Solutions is also likely to face increasing challenges. The compangs
the primary supplier of coal to both the Bruce Mansfield and W.H. Sammis plants in
2018, according to S&P Global. At one time, Murray warned it coudpb into
bankruptcy if the two plants were shut down and made prominent appeals to the
federal government to prevent that from happening; now the company says it will
weather the challengesby refinancing debt and finding new customers.

U.S. CoaFired Capacitykemains Rhatively Large,
But Looks Increasingly Vulnerable

The U.S. coafired power fleet remainsrelatively large: about 246 GWof capacity
was still operatingin July 2018 according to the Energy Information Administration
(EIA) .2 The expected retirements from 18 through 2024, a total of 36.GW,
amount to about 15 percent ofthe current total.

Yetthe use of coal for power generatiorooks increasingly vulnerable

The EIAnow expects natural gas to be the fuel for

35 percent of electricity generation in 2018 and

2019, up from 28 percent five years agd.The

contribution from non-hydro renewables, mosty / 2 | f Qa a K|

wind and solar, is alscexpected to rise to 10 generation will fall
percent in 2018 and nearly 11percentin 2019.

#1 Al & Of the Eldctidkty-generation market, to 27 percent next
on the other hand, is expected to fall to 27 percent year, down from
in 20197 from 39 percent as recently as 2014. 39 percent in 2014.

These trends appear set to contine. The

construction pipeline for renewables remains

strong, and costs continue to declinehigh domestic production of gas from fracking
is expected tokeep gasprices low and steady for the foreseeable future.

Plant age isalsobecoming a significant fator for the U.S. coal industryMost of the
AT OT O Oyén@atidnicabacity was built in the 1960s, 70s, and 80s, antany of
those units are approaching the end of their normal operating lifeDatafrom S&P

Global shows that in 2017, fully two -thirds of coal deliveries went to power plants

1 Energy Information Administration, Electric Power Monthly, September 2018, Table 6.1.
2EIA, ShortTerm Energy Outlook, Oct. 10, 2018.
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that were at least38 yearsold; close to 15 percentwent to plants that were at least
55 years old3

In contrast, much of thenatural-gas generating capacityn the U.Shas beerbuilt
since 2000, and most wind ad solar facilities are less than a decadad.* Significant
amounts of new gas, wind and solar capacityecome operationalevery year,
whereaslittle new coalfired capacity hascome onlinein the past five years and
little 2 or none? is likely to be built going forward.

Coal has serious competitive disadvantages to renewables and natural gas, and i
areas of the country whereboth are abundant, even younger coafired plants are
being closed.SandowPower PlantNo. 5,a 600-MW unit in Texasthat started
operating in 2010, was retired this pastJanuaryjust months after its closure was
announced.

Cost is the higgestorce in the decline of coalTexas

has one of the most openly competitive power

markets in the countryand has the most installed Wind generation, with
wind generation capacity of any state22GW and

climbing. That wind power, with zero operational no fue_l cost, and nat_ural
fuel costs,gets priority on the Electric Reliability gasfired plants, which
CO:JI’]C” of Tex&‘asd(JERCOT)kgl‘iq (sjystem beﬁ_ause of can respond qu|ck|y to
its low cost, and diring peak wind season this year .

in March and AprilOEA OO A O Aénérat€d O C demand, are_ pushing
more than a quarter of%2 # / dodebs Higher- coal aside.

cost generation resources like coak were

pushed out of the market.

Natural gas generation hasts own distinct advantage over coalgas plantscan
usually respond quickly to changes in demandamping up or down across the day,
making them a good fit with wind and solalin meeting the daily demand cyclewhile
still being competitive on cost.

Coal plants, in contrast, fare best when run continuouslyJperating and
maintenance costs rise when they are cyclethat is, run at varying generation
levels throughout the day, or run seasonallysometimes being shut down for
extended periods of time Yet coatplant cycling happens frequently now acrosghe
T AOET 1 6 O , Wherd e wir@ Eapdcity is being installed at the same time
that new shalegas reservesare beingtapped, pushing coakfired plant operatorsto
cycle to participate in the markett

3300 ' 11 AAI K/ ®O&A1I 601 At RERC*AT 8 onh cmpy | AI Al AAI EOAOEARAO &0
31, 2017).

4%) ' h O-1 00 Al Al Bl AT OO0 ET OEATo&y IEEndrdy, PrOWOAO xAOA AOEI O AAE
2017.

> Electric Reliability Council of Texas, $¢ember 2018 Demand and Energy report, Oct. 8, 2018

6%) ! h O, EEA 1 AOOOAI CcAOh AT Al ET OEA 31 O00ExAOO 01 xAO oiil E
Today in Energy, Sept. 26, 2018.
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Together, these trends indicate the electrigenerating industry is well into a
fundamental transition. Coal infrastructure is aging and inflexible; renewables
continue to get cheaper to producegutilities are embracingthe integration of
distributed resources as they modernize their systems; and natural gas provides
response flexibility and significantly lower emissions than coal.

All of these trends are gaining momentum even aswewer technologydisruptions
like energy storageare only beginning to emerge.

In short, the future of coalfired generation assetss limited, a conclusion borne out
by the closure of 117 coakfired units with 36.7GWof capacitythrough 2024 that
have already been annonced. These units areletailed in the tables that follow.

IEEFA expectshis list to grow as the energy transition accelerates.
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CoalFired Retirements, 2012024
The following tables include coalfired units in the U.S. withannouncedclosure
dates through 2024
This data is drawn fromretirements and cold closuresreported by the Energy
Information Administration ; corporate announcementsand company ntegrated
resourceplans; grid operator documents;and news reports.Planned closures have
occasionally been delayed or reversed by companies or grid operators for a variety
of reasons; change state or federal policy could also influencéow closures play
out.
Notincluded:O: | I AEA b hitdthabréniai in bp@ratiGnal status even if they
have been run infrequently or not at all in recentyears 20 | AEA DPdnduni® 06 QN
that are known to be currently under corporate review for retirement but for which
no announcement has been made.
Tablel: 2018Coal units alreadyclosed(10.9 gigawatts capacity)
SUMMER
CLOSURE CAPACITY OPERATING
DATE, 2018  OWNER(S) PLANT UNIT MW  COUNTY STATE YEAR
January JEA; Next Era Energy St Johns River 1 626 Duval Florida 1987
St Johns River 2 626 Duval Florida 1988
Vistra Energy Monticello 1 535  Titus Texas 1974
Monticello 2 535  Titus Texas 1975
Monticello 3 795  Titus Texas 1978
Vistra Energy Sandow 4 600  Milam Texas 1981
Sandow (Unit 5) 5 600  Milam Texas 2010
February Vistra Energy Big Brown 1 606 Freestone Texas 1971
Big Brown 2 602  Freestone Texas 1972
March Tennessee Valley Authority Thomas H Allen 1 247  Shelby Tennessee 1959
Thomas H Allen 2 247  Shelby Tennessee 1959
Thomas H Allen 3 247  Shelby Tennessee 1959
April WEC Energy Pleasant Prairie 1 594  Kenosha Wisconsin 1980
Pleasant Prairie 2 594 Kenosha Wisconsin 1985
May Vistra Energy; AES; AEP J.M. Stuart 2 577 Adams Ohio 1970
J.M. Stuart 3 577 Adams Ohio 1972
J.M. Stuart 4 577 Adams Ohio 1974
AES; Vistra Energy Killen Station 2 600 Adams Ohio 1982
June Avenue Capital Group C.P.Crane 1 190 Baltimore  Maryland 1961
C.P.Crane 2 195 Baltimore  Maryland 1963
NiSource Bailly 7 160  Porter Indiana 1962
Bailly 8 320 Porter Indiana 1968
September Alliant Energy Edgewater 4 294  Sheboygan Wisconsin 1969

Units: 23 10,944 megawatts

Sources: Energy Information Administration; S&P Global; PJIM; news reports; IEEFA analysis
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Table2: 2018Coal unitsremaining to beclosed(4.4 gigawattscapacity)

ANTICIPATED SUMMER
CLOSURE CAPACITY OPERATING
DATE, 2018  OWNER(S) PLANT UNIT MW COUNTY STATE YEAR
October WEC Energy Pulliam 7 76  Brown Wisconsin 1958
Pulliam 8 134  Brown Wisconsin 1964

November  Vistra Energy Northeastern Power 1 52  Schuylkill  Pennsylvania 1989

Cogen Facility

December  ALLETE* Clay Boswell 1 67 Itasca Minnesota 1958
Clay Boswell 2 67 ltasca Minnesota 1960

CPS Energy J.T. Deely 1 420 Bexar Texas 1977

J.T. Deely 2 420  Bexar Texas 1978

Duke Energy Crystal River 1 324  Citrus Florida 1966

Crystal River 2 442  Citrus Florida 1969

Evergy Sibley 1 42  Jackson Missouri 1960

Sibley 2 42  Jackson Missouri 1962

Sibley 3 364 Jackson Missouri 1969

Evergy Montrose 2 164 Henry Missouri 1960

Montrose 3 170  Henry Missouri 1964

Dominion Energy Chesterfield 3 98  Chesterfield Virginia 1952

Chesterfield 4 163  Chesterfield Virginia 1960

Dominion Energy Yorktown** 1 159  York Virginia 1957

Yorktown** 2 164  York Virginia 1958

OGE Energy Muskogee*** 4 487 Muskogee Oklahoma 1977
Muskogee*** 5 50 Muskogee Oklahoma 1978

Evergy Tecumseh 7 65 Shawnee  Kansas 1957

Units: 21 4,422 megawatts
* An earlier version of this table included owners of any part of the plants listed; it now reflects only unit ownership,
and WPPI Energy, which only owns a portion of Clay Boswell unit 4, has been removed.

**In 2017, grid operator PIM ordered these units to remain on standby for limited use until transmission upgrade work was finished.
The deactivation date has now been extended to Dec. 8, 2018, and may be extended again.

*¥¥ Units being converted from coal to natural gas
Sources: Energy Information Administration; S&P Global; PJIM; news reports; IEEFA analysis
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Table 3:2019 Coal units scheduled to mosed(5.3 gigawatts capacity)

ANTICIPATED SUMMER
CLOSURE CAPACITY OPERATING
DATE, 2019  OWNER(S) PLANT UNIT MW  COUNTY STATE YEAR
January Texas Municipal Power Agency Gibbons Creek 1 470  Grimes Texas 1983
Ares Owners Holdings Spruance 1 53 Richmond Virginia 1992
Spruance 2 53  Richmond Virginia 1992
Spruance 3 43  Richmond Virginia 1992
Spruance 4 43  Richmond Virginia 1992
February Kentucky Utilities E.W. Brown 1 106  Mercer Kentucky 1957
E.W. Brown 2 166  Mercer Kentucky 1963
March Honeywell International James River 1 46  Hopewell Virginia 1988
James River 2 46  Hopewell  Virginia 1988
April JEMB Family; WE Power; B.L. England 2 150 CapeMay New Jersey 1964

Ares Owners Holdings;
Rockland Capital Energy

May AEP Conesville 5 375 Coshocton Ohio 1976
Conesville 6 375 Coshocton Ohio 1978

June WEC Energy Presque Isle 5 55 Marquette Michigan 1974
Presque Isle 6 55 Marquette Michigan 1975

Presque Isle 7 83  Marquette Michigan 1978

Presque Isle 8 83 Marquette Michigan 1978

Presque Isle 9 83  Marquette Michigan 1979

City of Owensboro Elmer Smith 1 137  Daviess Kentucky 1964

November Duke Energy Asheville 1 189 Buncombe North Carolina 1964
Asheville 2 189 Buncombe North Carolina 1971

December  Salt River Project; US. Govt;  Navajo 1 750  Coconino  Arizona 1974
Pinnacle West Capital; Navajo 2 750 Coconino  Arizona 1975

Berkshire Hathaway; others  Navajo 3 750 Coconino  Arizona 1976

IDACORP; Berkshire Hathaway North Valmy 1 254 Humboldt Nevada 1985

24 5,303 megawatts

Sources: Energy Information Administration; S&P Global; PJM; news reports; IEEFA analysis
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Table 4:2020 Coal units scheduled to mosed(3.8 gigawatts capacity)

ANTICIPATED SUMMER
CLOSURE CAPACITY OPERATING
DATE, 2020 OWNER(S) PLANT UNIT MW COUNTY STATE YEAR
May AEP Conesville 4 780 Coshocton  Ohio 1973
FirstEnergy Solutions W.H. Sammis 1 180  Jefferson Ohio 1959
W.H. Sammis 2 180  Jefferson Ohio 1960
W.H. Sammis 3 180  Jefferson Ohio 1961
W.H. Sammis 4 180  Jefferson Ohio 1962
June Riverstone Holdings Herbert A Wagner 2 118  Anne Arundel Maryland 1959
September AEP; Brownsville Public Utilities; Oklaunion 1 650  Wilbarger Texas 1986

Oklahoma Municipal Power

October Ares Owners Holdings Edgecombe 1 58 Edgecombe North Carolina 1990
Edgecombe 2 58 Edgecombe North Carolina 1990
December  City of Lansing Eckert Station <4 64  Ingham Michigan 1964
Eckert Station 5 63 Ingham Michigan 1968
Eckert Station 6 63  Ingham Michigan 1970
TransAlta Centralia 1 670 Lewis Washington 1971
Portland General Electric; Boardman 1 585  Morrow Oregon 1980
IDACORP

Units: 14 3,829 megawatts

Sources: Energy Information Administration; S&P Global; PJM; news reports; [EEFA analysis

Table 5: 2021 Coal units scheduled to dlesed(3.0 gigawatts capacity)



