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Executive Summary

In the 20 years since the @4996,alectriddpowerclnapanies i CAAO) A
throughout the United States have deployed a wide range of polaatidrol technologiesyewpower

plants with relatively low emissions, and demsaie measures to reduce air emissions from electricity
production. TheEBni r on ment al Protection Agency (AEPAO) has
significant progress in reducing emissions, in 2008 about 127 million Americans still lived in counties

with unhealthy aid many of which aréocated along the Ohio River Valley, timle Middle Atlantic, and

in the Soutkast"?

To begin to address these issumsAugust 2, 201EPA publishedits draft Clean Air Transport Rule

(t he nATr anregplaimgemisslang ire3d Eastern states and the District of Columbia where

contolling emissions will produce thgreatespublic health benefit. EPA plans to implement the

Transport Rule on January 1, 2012. Additional rulemakings are also underway to regulate hazardous air
pollutants (AHAPsO), wit hteEsRireiWndeéer tpelACTOr der t
November 2011 According to EPA, compliance would be required by early 2015

These newules regulatingir emissions fronfiossil fuetfired power plants will requireertain
uncontrolled plants tmstall pollution control equipmentThird-party analysts have concluded thaine
coal plantowners may choose to retaitsin lieu of suchinstallations For example, two recent studies
suggested that between now and 2@& combination of low energy prices an@Aair regulations
could result in the retirements of betweert@8 0 g i g a w a>f of theng tiii GiV#BE) GWof
electricgenerating-apacity’

Althoughsomeof the natiods less efficient power plants may be retired, maxigtingcoal plants wil

be retrofit withnew pollution controlsAp pr oxi mat el y h adfiréd genératihglcapacityat i on 0
(150 GW) has already installed s€xrubbers, another 55 GW plan to install scrubbers, aighdicant

number ofcoalunitshave already annoured plans to retir®leaving approximatelyonefourth of the

nat i o Afitedgeremteprto addpollution controls switch to a cleaner fuel, or retir€ompanies

may also have the option to purchase allowances or adjust dispatch to comply withrakedain

1U.S. EPA Draft FY 20112015 EPA Strategic Plamtp. 7.Collectively, power plants are responsible for 66 percent gf SO

emissions, 19 percent of NOx emissions, ang&@ent of C@Qemissions in the U.S. Als; 2002, the EPA cataloged

emissions in the United States and concluded that-fliosdifired power plants were responsible for the following percentages of
nationwide emissions for the following HAPs (all figs are approximate): hydrochloric acid (60%); mercury compounds

(45%); arsenic compounds (35%); and nickel compounds (23%)EPA, 2002 National Emissions Inventory Booklet.

2 According to the recent National Academy of Scienktidden Costs of Energynpriced Consequences of Energy Production

andUsg 2010) , nfhafter ranking all the [power] plants according
plants produced 43% of aggregateotiution damages from all plants, and the leastating 50% of the plants produce less

than 12% of aggregate damageso é(and) the most damaging 10 %.
generated at atp.B®%. 406 plants. o (

3 Office of Air and Radiationy).S.EPA, Air Transport Rué Factsheetatp. 1.

4U.S.EPA, Proposed Rule: Federal Implementation Plans To Reduce Interstate Transport of Fine Particulate Matter and
OzoneAugust 2, 2010.

SPIRA Energy Grou§ i P | FEAR®) S upcoming -HgLanHave BaReaching Makketmpacts April 8,

2010

8 |CF International EEI Preliminary Reference Case and Scenario Redvly.21, 2010

"TEnergy I nformati on ElaarimPowsr Bdnthiglulyi 2610 (Baséd Bri phebnjinary 2009 capacity, capacity

additions and t&rements up through April 2010.)

8PIRA, supran.5.



Somein the industry have raised concerns about the combined effemtshe next five yearsf
anticipated power plant retiremertisdoutages requiretb install new pollution control equipment.
Clearly, the natiomustcarefully considehow to maintain electric systemeliahlity, while also

i mpr ovi ng healthandenaironmentaiuality.

In this paper, we hi ghl iagrbgulations, evithia foqusiantheissbteoEPA OGS u
possible power plant retirements on eleateicability. We conclude that, without threatening electric
reliability, the industryiswelpbosi ti oned to respond to EPAO&s propos
Americans br eat he’prevaladithat ERAthe industry anceothér ageestake , 0O

practical steps to plan for the implementation of these regulaimhadopt appropriate regulatory

approaches|n particular, we concludeetfollowing

1. Even though some units likely will retire in lieu of complying with the new regulatias,
electric system reliability will not be compromised if the industry and its regulators
proactively manage the transitionto a cleaner, more efficient generation fleet

o Power system reliability relates not only to generation capacity and availdility,
also to consumption levels and patterns, and transmission capacity awdsseh,
all these factors must be considered when assessing reliability impacts. Existing
power system capacity well in excess of minimum reserve levels, relatively modest
projections of load growth over the next several years, a large amount of proposed
generating resources, and the availability of load management practices indicate the
system can handle the level of projected retirements.

0 Each North American ElectricRalibi | i ty Cor poration (ANERCO
has excess capacity, totalioger 100 GW of excess capaditgtionwide. Therefore,
considering only the projected level of coal wtitition relative to existing capacity
resourcesit appeasthere willbe no capacity shortageeven f projected retirement
scenarios prove accurate.

o Further, eonomic conditions have reducet demand for electricity recent years
providing an additionatapacity cushion to assist in maimagany power plant
outagesequired to install pollution controls

0 The industry has a proven track record of addiegyygenerating capacity and
transmission solutions when and where neegtetlof coordinating effectively to
address reliability concerngn thethree years between @D and 2003the electric
industry built over 160 GW of new generatioabout four times what analysts
project will retire over the next five years.

o Notably, many of the regions of the countsth organized wholesale markets
including many parts of the Ewest Mid-Atlantic, and Northeashave developed
effectivetools such as capacity marketsdreserve sharing mechanisesabling
electric generator® acces®therc o mp a n i e srésouscesad aksaré regional
reliability.

0 Additionally, the indusy is deploying ehanced demand response actiexpanded
energy efficiency pr ogr anmsnanagerahsumaion fi s mar
during the transition to cleaner, more efficient generation.

°U.S. EPA supran.l, atp. 2.



2. Industry data counter concerns that it will costthei ndustry too much to com
proposedair regulations, that pollution controls cannot be installed soon enough, or that the
EPA regulations will lead to the closure of otherwise economically healthy power plants.

o0 The proven technologies for miwolling air pollution emissions, such as NSQ,
mercury and acid gases, are commercially available and have already been, or soon

wi || be, installed on the majority of the
scrubbers; 50 percent with advanced,antrols), demonstrating that the costs can
be managed.

0 The industryhas a demonstrated ability to schedule and sequence unit outages in an
efficient and reliable manner argicapable of installing additional pollution control
systemgo comply with the Tansport Rule and Utility MACT Rule.

0 Many of the coal units that are the most likely candidates to shut down are smaller,
40to 60 year old units, which are nearing the end of tthegign life expectancgnd
are already economically challenged.

0 Additionally, the retirement aome existingjenerating capacityill create room on
the transmission grid taccommodate additionpbwer flows, or new generating
capacity without requiringattendant upgrades in transmissitirusmitigating
reliability concers while redudng the cost otransitioning to a cleaner, more
efficient generation fleet

3. EPA, the Federal Ener gy Re gheDepartmenyof EDerggymi s si on
( A D O Bmi Btate utility regulators, bothtogether and separatelyhave an array oftools to
moderate impacts on the electric industry.

o EPA mayand if needed, shoukkercise its statutory authority under the CAA to
grant on a casédvy-case basjextensions of time to complete pollution control
installations where appropriate.

o Tothe extent that its legal authority allows, EPA should adopt regulatory approaches
that allow for coseffective compliance, such as the emissions trading mechanism
proposed in the Transport Rule.

o In circumstances in which power plant retirements tridggealizedreliability
concerns, EPA and DOE should follow established precedent, including use of
consent decrees, to permit continued operation for reliability purposes only, pending
necessary upgrades generation additionsAdditionally, the variousederal
agencies and offices with responsibility for assuring reliability for the nation's
electricity capabilityshouldwork together to help support the industry and states
complying with EPAGs new air regulations

o Transparent, wekkstablished marketiles approved by FERC and overseen by
independent market monitozgarticularly the forward capacity markets relied on by
some Regioal Tr ans mi s s i osnogOneleas stateaagudatofy AgentyO
oversight, provide additional safety nets to hatigure adequate capacity.



o Although EPA is under court order to promulgate its air regulattbesigencycan
and should coordinate the implementation of anticipated water regulations under

Section 316(b) of the Clean ®ans®wavoihct (AC
possible reliability concern§.

19EPA should also consider the possible greenhouse gas emissions implications of its 3a@immeg In 2007, the U.S.

Supreme Court found the EPA has clear statutory authority to regulate greenhouse gases under the CAA. Transitioning to a
cleaner generating fleet will help EPA fulfill this obligation.



MANAGING ELECTRIC SYSTEM RELIABILITY  WHILE IMPLEMENTING
NEEDED ENVIRONMENTAL IMPROVEMENTS WITH SIGNIFICANT
PUBLIC HEALTH BENEFITS

A. The Electric System Has Substantial Excess Generatir@@apacity and Appropriate
Processes in Place to AssuiReliable Electricity Supply to Consumers

Currently, there are more than 17,000 electric generation units in the United States with a combined
nameplate capacity of over 1,030 GMn 2009, coafired generation prasted 45 percent of the

nationds electricity, followed by natur al gas (23
amoulr;t produced through a combination of hydroelectric power, oil, wind and other miscellaneous fuel

types.

Power plant ownersransmission system owners, and power system operators plan and operate their
systems according to numerous federal, state and local regulations, policies and protocols, applying
planning requirements designed to ensure electricity suppliers have adegoatees to meet current
and future demand, and operational standards to epeweris availablewvhen consumers turn on the
lights.

Power system reliability is tied to many things: generation plant capacity and availability, consumption
levels and paerns, and transmission capacity and use. As such, electric system planners must consider
all of these relevant system infrastructure and demand factors in assessing whether saffiatyt will

be available tonaintainreliability. Existing power sgtem capacity well in excess of minimum reserve

levels, relatively modest projections of load growth over the next several years, a large amount of
proposed generating resources throughout the country, and the availability of load management practices
indicate the electric system should be able to handle the transition to a cleaner, more efficient generation
fleet.

Under FERCOs oversight,K thevdiddiltycdthenatsioalbdaedectoi €n
NERC comprises eight regional reliabjilorganizationgo r A r,d&eag shawvn kelow), whose members
include grid operators, utilities, generating companies and others in the electric industry.

MEIA, supran.?.
12E|A, Net Generation by Energy Sourtétp://www.eia.doe.gov/cneaf/electricity/epm/tablel_1.Hamktessed July 32010).



Figure/Table 1- NERC Electric Reliability Regions

FRCC i Florida Reliability Coordinating Council SERC i Southeast Reliability Corporation

MRO i Midwest Reliability Organization SPP i Southwest Power Pool, RE

NPCC i Northeast Power Coordinating Council TRE i Texas Regional Entity

RFC i Reliability First Corporation WECC i Western Electricity Coordinating Council
Note: NERC regional results shown in this presentation include the continental US only

Mostof t he nati onds r egicaver amlltiple sates andeadianagegsandr gani zat i
monitorsconp | i a nc e weliabhity StbEdar@sihnduding maintenance ofinimum target

reserve margins, a key indicator of resource adequactual or expectedaserve margins measure the

extent to which generating capacity exceeds (or falls short of)gbeetkicity demand All regionsmust

have capacity above expected demand to accommodate power plant outages, transmission failures,
unexpectedly high demand, or other contingencies. Most regions ha@menum targeteserve margin

at or belowl5 percent® In recent years, actuaserve marginaround the countrijavebeen well above

the minimum target levelgiluenot onlyto newpower plantadditionsin most regions, but also to reduced

demand attributable to the economic recession and increasingst toad management progratfis

Table 2, belowillustrates thatin 2013,all NERC regiongxpect tchaveactual capacity levels well in

excess of minimumeserverequirements. Although this provides only one metric of reliability, and each
regonwillmdert ake more granular analysis in the month
there should not be a capacity shortage even if projected retirement scenarios prove dstinattable
furtherhighlights, oranaggregate basis across all NER@ions, the electric sector is expected to have

over 100 GW of surplus generating capacity in 2013, about three timestthé@BGW of retirements

projected by PIRA Energy Grodp® Re | i abi | i ty Fi r saandth€SoutheasRelabiliyon ( fi RF
Comoration( A SERCO0) r e gi o n smostbftheuncentraled gdalelants\are aatede

“Some regions are below 15%, such as TRE (12.5%), SPP (13.6%
targetare assigned one for planning purposes by NERC, with 15% for regions like the Midwest and 10% for regions with
substantial hydroelectric power. NERZD10 Summer Reliability Assessmdtay 2010.
14
Id.
5 NERC,2009 LongTerm Réability Assessment: 2002018 October 2009.
16 p|RA, suprans.



expected to haviigh reserve margins &4.3 percenand26.3 percentiespectively’’ These regions
could retire 17.1 GW (RFC) and 23.9 GW (SERC) of capand still maintain the 15 percent NERC
reserve margin target.

Table 2- Estimated Reserve Margins in All NERC Regions
Adequate Generating Capacity

NERC Electric Reliability Projected Reserve Margin®® Cushion Above NER.C(Z)
Region in 2013 Target Reserve Margin
In 2013
TRE 23.9% 7.8 GW
FRCC 28.6% 6.1 GW
MRO 22.1% 3.2 GW
NPCC 24.4% 5.9 GW
RFC 24.3% 17.1 GW
SERC 26.3% 23.9 GW
SPP 30.3% 7.7 GW
WECC 42.6% 35.6 GW
Total 107.3 GW

L Includes capacity defined bYERC as Adjusted Potential Bserve Margin, which is the sum of deliverable capacity
resources, existing resources, confidence factor adjusted future resources and conceptual resources, and net provisional
transactions minus all derates and net internal demand expressed as a peetanternal demandSource:NERC, 2009

LongTerm Reliability Assessment: 262918 October 2009. 396 (Summer Demand).

2 Capacity in excess of what is required to maintain NERC Reference Margin or the regional target reserve levels.

Source:NERC,2009 LongTerm Reliability Assessment: 202018 October 2009.

Experience inheRFC regionwhich encompassesirteen states the Midwest and MidAtlantic
regionsisillustratveo f t he el ectric systembs abrnditingty to tol e
reliability. Generators ithePJMI nt er ¢c o n n e cetiredabout @F0 MYV Mfeapacitybetween

2004 and 2007, aralver 3000 additional MW otapacityhave been announced fatirementin PJM by

2012" Despite almost 10,000 MW of retirents over this seven year period, the RFC regiatills

forecast to have a reserve margin of ovep@eentin 2013, or an excess of 17,000 MW of generation

above the 1percentNERCtargetreserve margin tget.

Moreover, a a result of the economice c e s si on, NERC projects #dAs-ignific
term energy use in North Ameritd, which provide an additional capacity cushidhile total demand

is still projected to increase in most regions, it will do so at a slower pace and fowver starting point.

See, forexamplé&sigure2whi ch shows the decrease in fotermcast e
reliability assessment as compared to its 2008 foreéaktitionally, summer peak demand has

decreased over 10 GW per yeartiwo consecutive yeaf8.Furthermore, in all regions of the country,
well-established tools exist to analyze potential regional power system impacts, and to facilitate planning,
managing and operating the system to ensure ongoing reliability.

Y NERC,supran.15.

18 pJM, Generation Retirement Summaribgp://www.pjm.com/planning/generatigetirements/gisummaries.aspfaccessed
July 31, 2010)

19 NERG, supran.15, atp. 13.

2 NERC,supran.13, atp. 1.



Figure 2

NERC 2009 to 2017 Projected
Annual Energy Use (2008 LTRA and 2009
LTRA Forecast Comparison)
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Source:NERC,2009 LongTerm Reliability Assessment: 202018 October 2009, p. 13.

B. The Electric Industry Has Provenlts Ability to Avoid Capacity Problems in the
Pas©® Through Power Plant Capacity Additions, Fuel Cotversions, Transmission
Solutions, and Load Management Techniques

1. New Capacity is Already in the Pipeline

Even with the robust reserve margins in all NERC regions, industry participants are pursuing various
measures to safely and reliably transitionle@moer, more efficient electric supply resources. Plans are
underway for a variety of new plants, even as less efficient ones are retired. While economics remains the
major consideration in deciding whether to develop or expand generating capacityodlball older

plants, other major drivers, including reliability and environmental improvements, are in play. For
example, the implementation of forward capacity markets in cdrnidé@pendent System Operators

(ISOs) has provided more price transparerayabling the industry to see the value of various generation
resources.

Moreover, the industry has shown previously that it can efficiently add capacity or respond adequately to
potential reliability issues. Between 1999 and 2008, for example, in mespma variety of market,

regulatory and economic signals, the electric sector added almost 270 GW of natfiratiggenerating
capacity, the equivalent of more than 80 percent of the entire existing U.S. codl {®ee Figure 3

below, which showghe significant investment in new gas plants during the past decade.) Indeed, in just
three years between 2001 and 2003, the electric industry built over 160 GW of new geffeahtian,

four times what analysts project wiltire over the next five yesr Although conditions a decade ago

2LE|A, Annual Electric Genetor Report: Form EI1A860, 2008
22
Id.

10



differ in several respects, this robust construction cycle suggests that developers and investors will

respond to strong signals if new capacity is needed.

Figure 3
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Source: Ceres, et alBenchmarking Air Emissions of the 100 Largest Electric Power Producers in the

United StatesJune 2010

There are also exampleswhichthe industryresponded quickly and effectively resolve looming

reliability problems.In themid-1990s for examplethree lar

ge nuclear generating umit<Connecticut,

totalingalmost 3,000MW, were unexpectedly and simultaneously unavailable during lengthy otitages
transformingConnecticufrom a poweiexporter taa net importer.To avet any reliability problems over

the extended outageg, & r egi onal grid

oper at amd puble offcialgg wi t h

instituted a variety of measures indlugladjusting unit maintenance schedukscutingadditional
interruptible catracts with larggommercial customeristalling new generation and transmission
equipmentandcoordinating closely with neighboring power systems to maximiz®f-statepower
purchase$! If necessary, the industry could employ similar strategiessponse to future coal plant

retirements.

Further, as indicated in Table 3 below, substantial new capacity build has been announced, planned or is
seeking grid interconnection studies. Across the NERC regions, a recent report identified over 55 GW of
proposed generation in advanced stages of development in the queue for 2013. Although, not all of these
plants will be built, strong market incentives and signals from regulators that new capacity will be needed

will promote generation development propsda¢yond those announced to date.

B Western Massachusetts Electric Compdtgrm 8K November 25, 1996) Ot h e r
2 PRNewswireNEPOOL:Power Supplies May be Tight in New Englatds Summedune 11, 1996.

11
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Table 3- Proposed New Buildi 2013°

NERC Region New GenerationProposed to BeBuilt
(in TransmissionQueues for 2013
TRE 4.3 GW
FRCC 2.0 GW
MRO 3.6 GW
NPCC 7.5 GW
RFC 8.7 GW
SERC 10.3 GW
SPP 2.8 GW
WECC 16.3 GW
Total 55.5 GW

Note: There aresubstantiabddiional generating facilities in the queue in each region.

Numerous electric companies haleeadyannounced substantial new capacity additions, many at the
sites of existing coalnitsthatwill be retired. Georgia Power, which recently demolished a coal plant in
Georgia and stated its intention to retire another, announced it plans to build three 840 MW combined
cycle gas tur bi ne® Ogefh@gERBWes @ojporation had eroposgdaEM\W

CCGT and a 100 MW biomass facility in GeorgfaAlso in the Southeast, Progress Energy plans to
build a 950 MW CCGT at the site of three coal units, which will retire when the gas plant come$®online.
In Tennessee, TVAs buildingan 878 MW CCGT at #hsite ofits John Seviecoal plantand the City of
Vineland New Jersey plans to replace its 25 MW coal plant with a 60 MW gas®Sfant.

Also, although they do not operate in the same base load mode as do nuclear or many coal plants, low
emissionenergyfacilities have expanded rapidly over the past several y&arEor example,he total

wind power capacity now operating in the U.S. is over 35,600 MW. In 2009 alone, the U.S. wind
industry broke all previous records by installing nearly 10,000 MW wfgenerating capacity, enough to
serve over 2.4 million homes. Additionallyver 400 MW of solar was installed throughout the nation in
2009. Solar installations are poised to grow about 50 percent annually in the next three years, reaching
1.5 GW to 2GW of new installations in 2013.

The retirement of inefficient coal unitsay spur further development of cleaner generating capacity
Regional transmission studies include capacity even if it runs infrequently. Freeing room for new
capacity through teements means some low emission generation resources, including gas plants, can be
accommodated without having to invest in new transmission.

%5 |CF Internationalsupran 6.

% Georgia Power-rom Coal to Natural Gahttp://www.georgiapower.ao/generation/home.agpccessed July 31, 2010)
27 Oglethorpe PoweQglethorpe Power to Build Gasired Generating PlantMarch 10, 2010.

2 powerGen Worldwide Oglethorpe plans a biomass pladune 29, 2010.

2 Energy Business Reviewrogress Energy Wingpproval To Build 950MW Gafired Plant October 2, 2009.

30 Marketwire, TVA Prepares to Begin Construction on 8@@gawatt Combine€ycle Unit March 16, 2010.

31 NJ SpotlightNJ Coal Plants Face Cleanups and Closutzsy 10, 2010.

32wind and solar armtermittent resources; therefore, only part of theipatits credited for reliabilitpurposes.

33 GTM ResearchThe United States PV Market Through 2013: Project Economics, Policy, Demand and SBatsyber
20009.

12



2.

Given the significant addition of gdised cagcity in the past decade, as detailed earlier in Figure 3, and
the relative price advantage of coal versus natural gas in the period from 2007 to 2008, gas plants were
not operated at their full design capability in many pafthe country. As detaileid Table 4 below,

gasfired CCGT power plants in 2008 had an average utilization rate of only 33 percent, as compared to
p e r ¢ e maturalgasrecespeiistirg gab enitd have significanhuntapped
power production potential, idh can be expanded during off peak periods without constructing new
generation. This excess capacity can assisinagng power plant outage®gquired to install pollution

coal 6s 56

control systems.

Table 47 Estimated Utilization of U.S. Coal and Gas Plant§CCGT) by Region (2008)

Existing Gas Units Have Untapped Power Production Potential

Coal Gas
Total Installed Total Installed
Region Plant Size (MW) Capacity (MW) | % Utilization ~ Capacity (MW) | % Utilization
> 500 7,981 67% 17,678 46%
FRCC 200 - 500 1,628 64% 2,410 26%
< 200 199 53% 1,389 20%
> 500 18,113 73% 3,033 15%
MRO 200 - 500 4,915 59% 1,246 15%
< 200 3,111 42% 506 10%
> 500 2,407 79% 13,791 44%
NPCC 200 - 500 2,548 70% 4,326 36%
<200 1,079 47% 2,843 21%
> 500 99,474 61% 28,087 19%
RFC 200 - 500 11,479 54% 2,709 13%
< 200 4,664 48% 1,794 34%
> 500 91,188 66% 40,529 24%
SERC 200 - 500 10,699 57% 4,995 29%
< 200 4,109 36% 1,229 33%
> 500 17,970 71% 12,051 32%
SPP 200 - 500 2,361 72% 2,116 37%
<200 647 44% 465 22%
> 500 15,193 80% 28,869 44%
TRE 200 - 500 1,213 82% 5,025 36%
< 200 1,020 24%
> 500 30,081 73% 37,435 47%
WECC 200 - 500 2,992 78% 6,835 40%
< 200 2,465 60% 5,042 49%
> 500 282,407 67% 181,473 35%
All US Plants 200 - 500 38,277 60% 30,136 32%
<200 16,616 45% 15,966 30%
SourceMJ B&A analysis based on U. S.

EIA-923 (2008)

Additionally, many coal plants have the potential to repower their units, by replacing conventional coal

t s wit h a@d@@utisgarrt hus
emissiond an approach already being used today by the industry. For example, Xcel Energy has
replaced a 270 MW coal plant in Saint Paul, Minnesota avBth5 MWCCGT, reducingSO, emissions

by 99.7 percenfNOx emissions by 96.8ercent, and eliminatingencury emission¥' It also repowered

fired steamkeect r

C generati

ng

uni

Ener8gRO0ANdNd r mat i on

34 Utility Engineering, Twin Citiesto breathe easier thanks to Uf#alue Connectionissue 2, 2007.
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two coal units in Minneapoli. In New Jersey, Calpine has announced its intent to convert an 83 MW
coal unit to a 158 MW gasit.*°

3. Enhanced Load Management Programs Can Be Deployed to
Meet System Reliability Needs Economically

Hi storically, grid operators have dispatched pl an
years, the industry has recognized thedtreasing load requirements can be more efficient and

economical than increasing supply by dispatching generation. As a result, load management tools, such
asdemand respongei DRn)Y energy efficiency (AEEO) progr ams
acrass the nation.

DR programs manage load by temporarily reducing or shifting electricity use by homes or businesses
during critical times like hot summer days. EE programs, on the other hand, primarily seek to reduce
consumer s6 ener gysisuhsoagh hevinstallatipreof energy efficient tbchnologies and
conservation measures. Both means of load management provide an additional tool for system operators

to manage electric reliability.

DR programs operate in all of the NERC Regions, awsalin Figure 4 below. In some regions, such as

RFC, SERC, WECC, and MRO, a substantial fraction of the DR resources are available in the form of
fificontractually interruptibled or curtailabde | oad
industrial customer, in which the customer agrees to curtail part of its usage when requested for a

specified number of times during a certain period, in exchange for electric rate discounts. The other

forms of DR® direct control load management, critipgak pricing with control, and load as a capacity

resourcé are more dynamic forms of supply, in which the grid operator, in effect, dispatches the load to
respond with a reduction or shift in load, much like a generating facility.

Figure 4
NERC Summer Peak Capacity Demand Response20032018 Comparison
9,000
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7,000
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= 4,000
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Direct Control Load Management m Contractually Interruptible (Curtailable)
m Critical Peak-Pricing with Control m Load as a Capacity Resource

Source:NERC, LongTerm Reliability Assessment, 2009, Figure 7 (page 18).

In particular, these other forms DR have increased steadily in organized wholesale competitive
markets. In PJM, for exanglDR has increased fifeld in the past five years and continues to grow.

35 North Dakota Home Town TimeXcel Energy Switches Minnealjs Coal Plant to Natural Gactober 13, 2009.
%6 NJ Spotlight supran.31.
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In the most recer®RJM capacityauction, DR offers increas&2 percentover last year and over 9,000
MW cleared, which represents absix percenbf total available capacityesources® DR is expected to
reduce the peak electricity use this summer in PJM by 8,525 MW, the equivalent otgpLiaodge
power plants?

DR is not just increasing in PIMAccording to the ISO/RTO Counctompetitive markets are
fishattersagi bateirms of “AitnrRERChy mMDéatmmisActipnr celse a s «
Plan on Demand Responsehighlighted that DR has tripled iecent years in thdew Englandegiorf”

andidentified strategies to further enhance DRIready, aboutalf of electric utilities across thetion

have some type of DR program. With continued support from regulatory agencies like FERC and the
advancemem f i s maechnologiesPRli®expected to continue to grow as a viable supply

alternative to traitional generation.

As with DR, EE programs hawecreasediramaticallyin the past several years. According to

information compiled by the Consortium for &gy Efficiency, and as highlighted in Figure 5, the total

budget for all USatepayeiffundedEE and DRprogramshas increased 80 percent since 2006 to $4.4
billionin 2009 These programs resulted in savings of al mo
electricity in 2008 the equivalent of the total electricity consumption in Tennessee in the sani y

By 2018, new EE programs alone are expected to reduce summer peak demands by almost 20,000 MW (a
full yeaf6s growth).

PJIM,.Demand Response To Play Significant Role,In Meeting PJM6s
http://pjm.com/~/media/aboytim/newsroom/2010eleases/201005e8ummer2010outlook.ashXaccessed August 6, 2010)

%8 pJM, 2013/2014 RPMBase Residual Auction Rdlts atp. 1.

39 pJM,supran.37.

40|SO/RTO Council2009 State of the Markets Repdeptember 22, 2009.

1 The Federal Energy Regulatory Commission Sidtjonal Action Plan on Demand Respankee 17, 200, atp. 7.

42 Consortium for Energy Efficiency fi C E Eh@ Ptate of the Efficiency Program Industry: Budgets, Expenditures, and Impacts

2009,atp. 7.

“d.

4“NERC,supran.15, atp. 12.
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Figure 5
Energy Efficiency and Demand ResponsBrogram Budgets, 208-2009
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Source: Consortium for Energy Efficiencyrhe Stite of the Efficiency Program Industry:
Budgets, Expenditures, and Impa@809

Although California and the Northeast account for over half of the total, budgets for ratkpaiext EE

programs are expanding in all regions of the country. In 2009 uBgels for lllinois, Wisconsin, and

lowa increased in 2009, yean-year, by 60 percent, 40 percent, and 36 percent, respeéfivalihe

Southeast, Alabama, Mississippi, North Carolina, and Louisiana reported ratkpaien EE budgets

for the firsttme in2009* EE6s use as a capacity resource is inc
as well. For example, EE resources accounted for 757 MW of the resources offered into the most recent

PJM RPM auction, an increase of 33 percent over the prior y@faho® resources, 90 percent, or 680

MW cleared the auction to serve as a firm capacity resdlrce.

NERC estimates that current levels of EE and DR will shave off certain portions of expected growth in
demand, as shown in Figure 6, below, underscaioging acceptance of these leadnagement tools.

45 CEE,supran42, atp. 15.
“d. atp. 16.
47PJM,supran.38.
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Figure 6
Summer Peak Demand Growth Reduced by Deman8ide Management
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Source: NERC, LongTerm Reliability Assesment, 200%tp. 18

Based orthe experience of stataad organized competitive wlesale marketthat havemplemented
EE and DRit is clear these programs provide yet another-effsttive tool to help maintain reliability in
the face of generation retirements
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I. THE INDUSTRY HAS THE CAPACITY TO TIMELY RESPOND TO EPAOGS
FUTURE AIR REGULATIONS

A. The Majority Of Coal Plants Have Already Installed Air Pollution Controls

Proven pollution control technologies are widely available to dramatically reduce emissiong 8GO
mercury, and other HAPs from coal plants, whichactounf or 98 percent x0f the el
emissions, 86 percent of its NOx emissions, and 98 percent of its mercury enif$Sions.

Over the last 20 years, the industry has deployed a number of different technologies yongtmpl

federal and stat8O,and NOxregulations The three basic options for reducing,&missions from coal

plants include: (1) switching from higher to lower sulfur coal; (2) blending higher sulfur coal with lower

sulfur coal; or (3)nstallingf | ue gas des ul éntrot systemg, commonly raférrédd@mas ¢
scrubbers. Wet scrubbers, which use a sorbent to captyre&Qypically achieve at least 95 percent

SO, removal. Widely available NOx control technologies for coal generation can be grouped into two

broad categries: combustion modifications and pasimbustion controls. Pesbmbustion controls can

reduce NOx emissions by 90 percent or more by removing the NOXx after it has been formed in the boiler.

The most common pesbmbustion control is selective catalt r educti on (ASCRO0) tec
ammonia (NH) is injected, combining with the NOx in the flue gas to form nitrogen and water.

The majority of coal plants have already installed such controls. Of the 310 GW of coal capacity in the
United States]50 GW havenstalledFGD systems and another 55 GW have FGD corplatsned?”

representing 65 percent of the existing coal fle&t detailed in Attachment,Aumerous scrubber

installations have bearcently completed or soon will be completetiditionally, about 50 percent of

coal capacity in the U.S. hasstalledor soon will be retrofit with advanced NOx controls (SCR and
selectivenorc at al ytic reducti o®h (ASNCRO) technol ogies).

To date, most studigait a heavy emphasis deploying scrubberso comply with the new EPA air
regulations. Retirements occur where the costs of installing scrubbers does not make economic sense

based upon the unitbés characteristics. However,
use other less costtgchnologies in lieu of scrubbers. For example, on August 5, 2010, Edison Mission
I nternational, one of the nationbés | argest mercha

compliance without installing scrubbers by using trona injection techndfogy.

B. With Proper Planning, the Industry Can Install the NecessaryPollution Controls on
a Timely Basis

EPA projects that about 14 GW of additional efii@d generating capacity will need to be retrofit with
scrubbers and less than 1 GW with SCR contpl2014 to comply with the recently proposed Transport
Rule.®® This number of retrofitss significantly less than the industry has added in past construction

“8E|IA, U.S. Electric Power Industry Estimated EmissibpsState (EIA767 and EIA906), Electric Power Annual 2008,
http://www.eia.doe.gov/cneaf/atricity/epa/emission_state.xls (accessed July 30, 2010)

4% U.S.EPA Office of Air Quality Planning and Standardgational Emissions Inventp for Hazardous Air Pollutants1999.
*0PIRA, suprans, at p. 7.

'US.EPANat i onal Electric Eneveppn3dData System (ANEEDSO)

%2 Trona is a naturally occurring sorbent that can be injected directly into boilers to remove harmful air toxics witheubptthe us
FGD scrubbers. Givemat the PIRA and EEI analyses did not consider trona and other less costly compliance options, the
predicted retirement scenarios are very likely overstated. Nonetheless, this report uses the predicted retirememivatve cons
input to test all of th reliability considerations.

53U.S.EPA, Proposed Rule: Federal Implementation Plans To Reduce Interstate Transport of Fine Particulate Matter and
Ozone August 2, 2010.

18



cycles. For example, during the peak of scrubber construction, between 2008 and 2010, aphr@®dma

GW of coal capacity was retrofit with scrubber contréls,i ghl i ghting the industryd
substantial number of retrofits over a short period of tiin&2009 and 2010, the industry completed

between 50 and 60 scrubber retrofigsh year>

Moreover, the industryodés past successful install a
its ability to schedule and sequence any required unit outages in an efficient and reliable manner. To help
ensure reliability, generat®and transmission owners provide reasonable advance notice of any planned
outages to the respective transmission authorities. In turn, the transmission authorities develop a

coordinated outage schedule to prevent any deliverability problems. Thisitbssa key benefit of a

fully integrated national transmission system.

Further, he CAA allows three yeafsr existing sourceto comply withthe Utility MACT rule with the
possibility of a ongyear extensionEPAis undera courtimposed deadlins completeits regulationsoy
November 2011with compliance required by late 201As numeroustates have adopted regulations
limiting mercury emissions from coéited power plantsmany companies have already begun to install
mercury control technologse Also, the scrubbemd particulate contralystems installed to comply with
the TransportRule and other EPA regulationill help companies to comply with future air toxics
regulations.

In the eventhoweverthat any required retrofit constructiochedules could not be completed within the
pre-compliance period, EPA magnd shouldexercise its authority under Section 112(i)(3)(B) of the

CAA to provideup to oneyear extensions to complgtellution controlinstallatiors. In addition, to

protect he national security interest of maintaining adequate electrical grid reliability, the President has
the authority under Section 112(i)(4) of the CAA to grant one or more compliance extensions of up to two
years each. Any such extensions would be-gptific and based on clear demonstratibat the

technology to implement such standards is not available

These federaltools combiredwith marketrules andsignals, industry reliability standards and
enforcemenmechanismsandutility regulatory requiements and incentives, provideadustportfolio of
techniques to assure compliance with hebltked air regulationghile maintainingeliable electricity

supply.

C. The Coal Plants Most Likely To Retire Are Nearing The End Of TheirDesign Life
ExpectanciesAnd Are Already Economically Challenged

As indicated by Tabl® below, many of the uncontrolled coal units, which are the most likely to retire,
are smaller (250 MW and below) and aretd80 years old.Thus,the coal plants most likely to retire are
already nearing the end of thdasignlife expectanciesas confirmedn recent coal plant retirement
announcementsletailed in Attachment B.

%M. J. Bradley & Associates analysis basedb8. EPA NEEDS Database v. 3.02
55
Id.
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Table 5 - Characteristics of U.S. Coal Plants

Avg. Unit Pollution Control Installed
Unit Age Units Capacity Size (% of units)
Count % MW % (MW) SNCR SCR Scrubber Uncontrolled
> 60 years 46 5% 1,762 1% 38 2% 4% 11% 87%
51 - 60 years 313 | 31% 39,787 | 13% 127 21% 9% 19% 64%
41 - 50 years 233 | 23% 58,078 | 20% 249 15% | 19% 33% 53%
31 - 40 years 229 | 23% 114,090 | 38% 498 4% 43% 65% 27%
11 - 30 years 163 | 16% 80,165 | 27% 492 6% 29% 66% 31%
10 years or younger 7 1% 2,444 1% 349 43% | 29% 57% 29%
Total 1,004 297,639 13%  23% 41% 48%

Data Sources: 2007/2008 EPA IPM, ARP, NBP Databases & Commercial Sources, MIB&A Analysis

Information included in the most recent annBiake of the Market Repoprepared by? J M6 s

I ndependent Mar ksggestd thdtundamentab¢ofiomigbyirint)the EPA regulatioase
already challenigg thoseunits most likely to retire. In that report, the IMM identified over 11 GW of
coal urits at risk for retiremensincet hey fAdi d not recover avoidable co
r e v e nuoéthe. 1d GW identified in the report, most operated less than 2faBé 8,76Chours in
2009 and tended to be significantly smaller with an aversjalied capacity of only 73 MW. Of the
122 coal units in PIJM with capacity less than or equal to 200 MW, 35 failed to récevevoidable
costs and another 52 were close to not recovering those Gbsiefore, in PJM, a region covering 13
statesand DC, in addition tapproximately 10 GW of coal generatittrathas or will be retireduring
theseven years from 2004 2011, anotherll GWfaces a troubling economic outlook. As such, the
uni t sdé economi c atriskdf shetdownyecamulesa aE@AS thituee mirregulations.

In reducing the air pollution emissions from some ofrthe i onds most i nefficient u
will facilitate the development of cleaner, more efficient generation while improving air qaiadity

redudéng greenhouse gas emissiorihe current levels of air pollution in certain regions of the country

require industrial facilities and power plants to obtain emission offsets to expand their operations. This
requirement discouragesonomicdevelopment deito the increased permitting and financial obligations
compared to areas that meet federal and state air quality standards. Significantly as well, as shown in

Figure 7 because these nattainment areas are concentrated in highly populated areasngduci
emissiongherewill facilitate the development afleaner, more efficierdeneration neaglectricload

centers where it is needed most.

Additionally, the retirement of generating capacity that has been previously supported by transmission
investmentould create room on the transmission grid to handle power flows both within and outside the
regions, or the addition of new generating capacity, without requiring attendant transmission upgrades.
These considerations, too, will help mitigate reliabitiboncerns and reduce the cost of upgrading the
nati onds power system infrastructure.

%6 pJM, State of the Market Repolol. 1, March 11, 201,0p. 21.
571d. Vol. 2 atp. 176.
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Figure 7

Source:U.S.EPA (with city locations added by M.J. Bradley & Associates)
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