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NERC's Mission

The North American Electric Reliability Corporation (NERE€)an international regulatory authority for reliability

of the bulk power system in North America. NERC depsland enforces Reliability Standards; assesses adequacy
annually via a ten-year forecast and winter and sunianecasts; monitors the bupower system; and educates,
trains, and certifies industry personnel. NERC is a sgjflatory organization, subject to oversight by the U.S.
Federal Energy Regulatory Commission (FERC) and governmental authorities in €anada.

NERC assesses and repduda the reliability and adequacy of the North American bulk power system divided into
the eight Regional Areas as shown on the map below (See Tabl@#g.users, owners, and operators of the bulk
power system within these areas accdantwirtually all the electricity suppliin the U.S., Canada, and a portion

of Baja California Norte, México.
Table A: NERC Regional Entities

ERCOT RFC
Electric Reliability ReliabilityFirst
Council of Texas Corporation
FRCC SERC
Florida Reliability SERC Reliability
Coordinating Council Corporation
MRO SPP
Midwest Reliability Southwest Power Pool,
Organization Incorporated
NPCC WECC
Note: The highlighted area between SPP and SER{ortheast Power Western Electricity
denotes overlapping Regional area boundaries: HoCoordinating Council, Inc. Coordinating Council
example, some load serving entities participate |in
one Region and their associated transmissiomn

owner/operators in another.

Version 1.0 — October 29, 2009
Version 1.1 — December 15, 2009 (See Errata Section of this report)
Current version in bold.

1 As of June 18, 2007, the U.S. Federal Energy Regulatory @Gmsiom (FERC) granted NERC the legal authority to enforce REtjabi
Standards with all U.S. users, owners, and operators of thepbuler system, and made compliance with those standards nmrgnalado
enforceable. In Canada, NERC presently has memorandums o$tandiéng in place with provincial authorities in Ontario, NewrBwick,
Nova Scotia, Québec and Saskatchewan,vétidthe Canadian National Energy BoaNERC standards are mandatory and enforceiable
Ontario and New Brunswick as a matter of provincial law. NERE dra agreement with Manitoba Hydro, making reliability starglard
mandatory for that entity, and Manitobashr@cently adopted legislation setting otiteanework for standards to become mandafor users,
owners, and operators in the province.alidition, NERC has been designated as“#ectric reliability organization” under lherta’s
Transportation Regulatioand certain reliability standardsuyeabeen approved in that juristion; others are pending. NER®d NPCC have
been recognized as standards setting bodies by the Régie elgibéaf Québec, and Québec has the framework in place fabilig)i
standards to become mandatory. Nova Scotia and British Coluatdmahave a framework in plader reliability standards to lbeme
mandatory and enforceable. NERC is working with the other gmesrtal authorities in Canadadohieve equivalent recognition

2 Readers may refer to the Terms Used iis Teeport and Reliability ConcepUsed in this Report sections for more informatonNERC's
reporting definitions and methods.

% Note: ERCOT and SPP are tasked with granfng reliability self-assessments as they Regional planningnd operating orgéarations. SPP-
RE (SPP — Regional Entity) and TRE (TeXegional Entity) are functiohantities to whom NERC delegates certain complianceitmong
and enforcement authorities.
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Executive Summary

Executive Summary

The reliable delivery of electity to North American homes armisinesses is a critical element
of North Americans’ way of life. Through ¢hEnergy Policy Act of 2005, the United States
Congress charged the North Anoam Electric Reliability Corporain (NERC) with developing
annual long-term assessments @ taliability of the bulk powesystem. NERC is under similar
obligations to many of the Canadian provinces.

NERC'’s annual ten-yeaeliability outlook, theLong-Term Reliability Assessmgptovides an
independent view of the relidiby of the system, identifying trends, emerging issues, and
potential concerns. NERC'’s projections are Hase a bottom-up approach, collecting data and
perspectives from grid operators, electric i, and other users, owners, and operators of the
bulk power system. Improvements to the 2009 reipattide more extensive data validation and
more granular data on generation and transmission.

Highlights of the 2009 report include:

Economic Recession, Demand-Side Managent Lead to Decreased Demand, Higher
Reserve Margins

Reduced economic activity and higher adoptdrDemand-Side Management programs have
led to decreased projected padkmand for electricity and, asresult, higher reserve margins
throughout North America for much of thentgear period. The increase in Demand-Side
Management contributes to approximately 2@cpet of the total reduction in summer peak
demand for the 2017 forecast when compared to last year’s forecast, while economic recession
effects contribute 80 percent. While some Regiorduding Texas, continue to see record peak
demand, overall peak demand forecasts for 2008 decreased by 4 percent from forecasts
projected in 2008. Projected cooymd annual growth rate overetlien-year period for peak
demand has also decreased overall, from 1.6epéin 2008 projections to 1.5 percent in 2009
projections. Areas with the highegtowth rates include the Des&outhwest (2.3 percent), the
Southeastern subregion (2.2 percent), and Té&dspercent). Areas witthe lowest/negative
growth rates include Ontario (-1.1 percent, dupart to aggressive energy efficiency programs),
the Maritimes (.5 percent), and New York (.7qest). The most significant change in projected
peak demand occurs in Florida and the Neast U.S. / Southeast Canada, where demand
previously projected to be realizad2010 is now not expected until 2015.

The use of Demand Response and Energy Effigigmograms in reliability planning continues

to expand. Combined, these “demand-side resources” account for roughly 40,000 MW (or four
percent) of the peaking resourgertfolio, effectively offsettig peak demand growth by nearly

five years by 2018. Areas with the highest adwp of these programs in the U.S. include
Florida, the Northeast and the Midwest. In GimaOntario in particular has set aggressive
energy efficiency targets, resaly in an expected 2.3 percemrduction in projected demand
over the ten-year period. Asetbe resources account for a giregvportion of the peak capacity

mix, performance over time must be monitbrand reliability assessed. NERC’s Demand
Response Availability Data System will provideeaningful metrics and feedback to system
planners and opera®beginning in 2011.
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Executive Summary

While decreased demand generally has posity®ications for resource adequacy, operational
challenges can arise due to surplus base-loadrggon conditions in soe areas, particularly
during periods of low demand and in areas ghhwind penetration. I@ntario, such conditions
required grid operators to dece the output of #h province’s nucleafleet in June 2009.
Additional transmission capacity can provide systgrarators more options to move power out
of surplus-base load conditis to areas of higher demand.

The pace and shape of economic recovery will dtarally influence actual load growth across
North America over the ten-year period. Laygahpredictable economic conditions result in a
degree of uncertainty in 2009 demand forecastsithabt typically seen in periods of more
stable economic activity.

Two Regions are expected to fall below targeeree margins in the five-year period — Western
Canada (2011) and the MidwestdJnited States (2012). While weresources are expected in

the coming years to ensure margins remain @akeqthroughout the ten-year period, NERC will
be closely monitoring the situationtinese two areas (Figure Summary 1).

Figure Summary 1: Prospective and Adjusted Potential Resources Reserve

Margins Compared to NERC’ s Reference Margin Level
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............................................. (Winten)
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When Deliverable Capacity . . ) -
Resources drop below the --.including Adjusted
NERC Reference Margin Level Potential Resources FRCC
>2018/>2018

Note: NERC's Reference Margin Level represents either theeTRgserve Margin provided by the Region/subregion or NERC
assigned based on capacity mix (i.e., therrgdi). Each Region/subregion may haveitlown specific margin level based on
load, generation, and transmission characteristics as welgakt@y requirements. If provided in the data submittals, the
Regional/subregional Target &&ve Margin level is adopted as the NERGeRmce Reserve Margibevel. If not, NERC
assigned 15 percent Reserve Margin for predominately thegs@ms and for predominatdlydro systems, 10 percent.
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Executive Summary

Significant New RenewableResources Come Online

Approximately 260,000 MW of new renewable capa¢biomass, geothermal, hydo, solar, and
wind) is projected over the coming ten yearsughly 96 percent of this total is comprised of
wind (229,000 MW) and solar (20,000 MW), d®wn in Figure Summary 2. Wind power alone
is projected to account for 18 percenttbé total resource miby 2018. Due to its limited
availability during times of peak demankipwever, wind power accounts for only about 3
percent (or 38,000 MW) of the peak resource mbough not all of these resources may come
to fruition, the integration of this volume 6&nergy-dominant” resources (or those resources
predominately available during off-peak houvs)l require significant changes to traditional
planning and operating teclguies to ensure reliability

Figure Summary 2: 2018 Variable Generation Capacity
(Includes Existing, Future, and Conceptual Generation Resources )
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* Less than 2,000 MW of Wind Generatipn

Note: The Conceptual wind and solar capacity projections for WECC subregions were adjusted down in
some cases from what was reported in interconnection queues based on local project knowledge.

Transmission and “flexible” resources — thosstfacting resources able to complement the
significant ramps in availability associatedttwwind power — will be key components of any
successful integration approachn fact, it appears that growtin renewables and growth in
transmission are positively correlated, as ¢haseas with the highest projected growth in
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Executive Summary

renewables are also those with the highestegmgage increase in transmission miles: the
Midwestern United States, Texaand California. Howeverindustry, policymakers and
regulators have significant work ahead of thermensure that sufficient transmission is sited and

built to enable the integration of projectedieeable resources. As noted in WECC’s Regional
assessment, the development of transmission resources has been the limiting factor in the
development of renewable resources in mouéhthe Western United States. Additionally,
changes to grid operation procedures will be needed to provide operational flexibility.

Natural Gas Expected to Replace Coal abe Leading Fuel forPeak Capacity by 2011

By 2011, natural gas is projecteddeertake coal as ¢hdominant fuel soge for peak capacity
generation in North America. B3018, natural gas is projectedaocount for 32 percent of the
on-peak resource mix. Natural gas-fired genematis typically easierto site, has shorter
construction times, and has lower carbon emissions than other types of traditional generation,
making it an attractive option for utilities amtlependent power producers. These competitive
advantages have resulted am overwhelming preference foine resource over the ten-year
period, as installed natural gaapacity is projected to increa88 percent over the ten-year
period, while coal is projectetb increase by only 6 percent. Pprak natural gas capacity is
projected to grow by more thalouble the amount of any othesoeirce, and by more than five
times any other resource when dual fuel resaufpemarily fired by natural gas and another,
alternate fuel) are excluded. The projected gngweliance on natural gancreases the potential
for adverse reliability impacts due to fustupply and storage and delivery infrastructure
adequacy issues.

Concerns regarding the availability and delivditgbof natural gas have diminished during 2009
as North American production has begun tadrepward due to a shift toward unconventional
gas production from shale, tight sands, and cedl4methane reservoirs. Its latest biennial
assessment, the Potential Gas Committee increased U.S. natural gas resources by nearly 45
percent to 1,836 TCF, largely because infreases in unconvBonal gas across many
geographic areas. Pipeline capacity haslaiiy increased, by 15 BCFD in 2007 and 44 BCFD
in 2008, with an increase of 35 BCFD expecied®009. Storage capacity has also increased
substantially. The current low price environréfor natural gas), driven by global economic
conditions, poses some concern for gas prooncts the number of iling rigs counts has
decreased by approximately 50 percent since 20@8aadustry attempts to restore equilibrium
from an oversupplied condition in 2009.
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Transmission Siting and Consuction Must Accelerate to Meet Plans and Ensure
Reliability

Over 11,000 miles of transmission (200 k Figure Summary 3: Relative

and above) proposed amdojected in this Transmission Mile Additions >200kV
report must be developed on time to ens by Primary Driver

reliability over the next 5 years. This 11,0( Economics

or
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to 2018. New data collected in 2009 sho
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35% 1%

Constructing needed transmission faciliti Nuclear
Integration

will require entities tanore than double the Other
average number of transmission-mil 18%
constructed over any five-year period since

1990 (Figure Summary 4). Ranked as the numbeeorexging issue in tes of likelihood and
consequence, transmission siting remains a signif obstacle to meeting this goal. One 90-
mile, 765 kV line, for example, took Americanetric Power fourteen years to site and only
two years to construct. State and provinci@whg and permitting processes must be expedited to
allow for the development of needezsources and ensure reliability.

3%

Figure Summary 4: Historical Actual Miles Added for Rolling 5-
Year Periods and Projected 5-Year Plans (200 kV and greater)
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Operational metrics indicate ah SPP and SERC are alreadgcihg significant transmission
constraints. Across North America, over 75geat of the 49 levelhree Energy Emergency
Alerts (EEAY — reliability events called when firmdal interruption is imnmient or in progress

— occurring between January 1, 2005 and July 15, 2009 were preceded by transmission loading
relief requests.

A patrticular area of focus is SPP’s Acadian@eamwhere 15 level three Energy Emergency Alerts
were called as a result of a major getieraoutage in June 2009 (Figure Summary Flans
are in place to address the issue through upgtadiée® transmission system, but reliability in
the area will remain dependent on continued os EEA and other operational tools until the
situation is resolved. NERC and SPE alosely monitoringhe situation.

Figure Summary 5: SPP EEA Declarations by
uarter
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£ 104 - 8
[} 8 5
O 6 4 3 4
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Q1 ‘ Q2 ‘ Q3 ‘ Q4 Q1 ‘ Q2
2008 2009
EEA 1 EEA 2 EEA 3

Industry Faces Transformational Change: Transmission Siting, Pending Climate
Legislation, Integration of Variable Generation and Cyber Scurity Top List of Emerging
Reliability Issues

Over the coming ten years, the North Americalectric industry W face a number of
significant emerging reliability issues. The confluence of these issues will drive a
transformational change for thaedustry, potentially resulting in aamatically different resource
mix, a new global market for emissions tradingye&v model for customer interaction with their
utility, and a new risk frameworuilt to address growing cybeeurity concerns. Each of these
elements of change are crifiganterdependent and industrytamm must be closely coordinated

to ensure reliability. For this reason, NERQoasying considerable atteon to these Emerging
and Standing Issues.

Nine emerging issues were ididied by industry, six of whichare projected tde of high
likelihood and high consequence by the end ef tdn-year period: transmission siting, cyber
security, climate legislation, variable generatigsues, workforce iseg, and reactive power
(Figure Summary 6). All of these are real, catj and growing issues that will be difficult to

* These 49 alerts occurred between January 1, 2005 to July 15, 2009.
® In this case, additional transmissioas determined to be the solutioralteviate transmission constraints;
however, additional local generation or demand-side management may alleviate constraints in some cases.
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Executive Summary

solve, presenting a uniquely challenging outlook tluis industry. Cocerns relative to the
economy are the only issue projected to declin&alihood and consequence over the ten-year
period.

The NERC Planning Committee hasealdy formed groups to investigate the reliability impacts
of climate change/greenhouse d@gislation, the integration ofariable generation, smart grid,
and reactive power. It is importafior the industry to be informeahd prepared for anything that
may impact reliability in the ftwre. While many of these issues are interrelated, each presents
unique reliability onsiderations.

Figure Summary 6: Emerging and Standing Issues
Higher 1-5 Years to 6-10 Years

Variable
Generation
Issues

Transmission
Siting
Workforce L’ Cyber Security

Issues

Reactive Power

Economy
Issues

Energy
Storage

Lower Higher

Note: The colors (of the arrows) in Figure Summary 6 wereoratydchosen to differentiateverlapping arrows—the colors do
not represent additional data or speciahmeg. Arrows point from the ‘1-5 Yesranking to the ‘6-10 Years’ ranking.

As discussed above, expediting the transmissiamggirocess will be crital to the development
of needed transmission resources during tdreyear period. The development of location-
constrained renewable resowscwill largely depend on the industry’s ability to site and
construct the transmission neededlieliver power from these resources to demand centers.
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Executive Summary

Federal climate change legislation and staié provincial-level renewade portfolio standards
are driving significant changes the resource mix, resulting in &aretirements of coal-fired
generation, an increasing rel@n on natural gas, and largexec integration of renewable
resources (Figure Summary 7). Eaxfithese factors will influere reliability over the ten-year
period, requiring planners and operators to warsnew factors in designing and operating the
system of the future.

Figure Summary 7: Snapshot of North American Climate Change Initiatives

Cyber security is another impomntaemerging issue facingl critical infrastructure sectors over
the coming ten years. Addressing this issul require a new way ofooking at risk and
vulnerability to the system, king into account the potential for simultaneous impact to many
assets across the system. The integratiamewaf “Smart Grid” technologies will add additional
complexity, as new access vectars created to itical infrastructurecomponents and systems.
The increasing adoption of smart-grid-drivemograms, potentially including demand response,
advanced pricing, energy storage, rooftop solaplug-in hybrid electric vehicles, will make the
adequate protection of these “distribution-levetets” vital to the reliability of the bulk power
system in the years to come.
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Progress Since 2008

In its 2008 Long-Term Reliability Assessm&NERC identified five “Key Findings” that could
affect long-term reliability unless prompt act®owere taken. NERCleey findings are based on
observations and analyses of supply and dehp@aojections submitted by the regions, NERC
staff independent assessment, arostakeholder input and commehts.

The magnitude of these issues necessitategplex planning and execution strategies whose
impacts may not be realized for several yeAssshown in Table lwhile some progress has
been made, action is still needed on all of theeissdentified in last year’s report to ensure a
reliable bulk power system for thetfwe. Based on industry progress made on 2K6§¢
Findings NERC either will continue to highlight them through tBeerging and Standing
Reliability Issuesection of this report, or will céimue to monitor their advancement.

Table 1: Progress on 2008 Key Findings

2008 Key Finding Progress in 2009 2009 Status

1. Capacity Margins Reserve Margins improve, primarily due to the
Improved, though economic recession forecast that reduces

fReviewed in
Estimated

Resources still demand for several years. (Segpacity Margin .
. . N Planning Reservp
Required to Reserve Margin Changesthis report for . .
o Margins section
definitions.)
2. Wind Capacity Wind capacity is projected to remain the larc f Rewewe_d n
. . - Generation
Projected to source of capacity growth over the next dec: section

Significantly Increase (229,000 MW). fStanding Issue

3. More Transmission
Needed to Maintain
Bulk System Reliability
and Integrate New
Generation

4. Demand Response
Increasingly Used to
Meet Resource
Adequacy
Requirements

5. Bulk Power System

Significant additions of transmission are fReviewed in
projected in the 2009 report to maintain Transmission
reliability and support increases in variable section
generation located distant from demand centerfEmerging Issue

Demand Response projections continue to
increase as markets develop and planners a
operators rely upon it for resource adequacy
ancillary services.

fReviewed in
Demand section
fEmerging Issue

Reliability Performance Trends developed to

édmeqhuaas?;/eTrends monitor operational and planning issues. fRMWG Repoft
P Workforce Issues addressed as an Emerging fEmerging Issue
Maintenance, Tools
. Issue.
and Training

® http://www.nerc.comifes/L TRA2008v1_2.pdf

" Additional significant findings also appear in tRegional Reliability Assessmen@perational Reliabilityand
Emerging Issues Assessment and Scenario Anabaiens of the report.

8 http://www.nerc.com/docpt/rmwg/RMWG_Metric_Report-09-08-09.pdf
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Summary Reliability Assessment of North America

Estimated Planning Reserve Margins

Reserve Margirisn many regions havedneased compared to 2008 jeijons due in large part

to the economic recession, which has reducedade projections. An increase in demand-side
management programs and the addition of new ressunave also contrited to this trend.
Demand is projected to grow within the nektee years as the economy recovers. Figure 2
provides the 2009 and 2018 summer Reserve MargiNsiith America (unless noted as winter)
compared to NERC's Reference Margin Lelel.

Figure 2: Prospective and Adjusted  Potential Resources Reserve Margins

Compared to NERC’s Reference Margin Level
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Resources dI’Op below the / ...|nC|Ud|ng AdJUSted

* For more information on the WECC-RMPA subregion, refer to the WECC Highlights section of this report.

° “Reserve” margins in this reportpreesent margins calculated for planning purposes (planning Reserve Margins)
not operational reserve margins which reflect real-time operating conditionsCapaeity Margin to Reserve
Margin ChangesandTerms Used in This Repddr more information. Seg&stimated Demand, Resources, and
Reserve Marginfor specific values.

19 Each Region/subregion may have its own specific margin level based on load, generation, and transmission
characteristics as well as regulatorguigements. If provided in the @asubmittals, the Regional/subregional
Target Reserve Margin level is adopted as the NERC Reference Margin Level. If not, NERC assigned 15 percent
Reserve Margin for predominately thermal systems and 10 percent for predominately hydro systems.
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The SERC-Gateway Reserve Margin for 2009 isqmteid to be 7.2 percent, which is below the
NERC Reference Margin Level of 15 percent dmenarket factors. However, SERC-Gateway
forecasts to have adequate margin Idyethe following year (2010) continuing through 2618.
Deliverable Capacity Reserve Margins in WEC&nada and MRO-U.S. are projected to be
below NERC's Reference Margin in 2012. For more details on Reserve Margins, see the
Estimated Demand, Resources, and Reserve Masgut®on of this report.

Drivers:

1. An overall reduction in Net Internal Demand growth.

A two percentage point decrease Table 2: Net Internal Demand

projected (summer) Net Internal Dema
growth? in the U.S. also contributes t and Annual Energy Growth

higher Reserve Margiover the ten-yea Peak | Annual
period. Demand is projected to increase Demand = Energy
14.8 percent between 2009 and 2018, NERC Long-Term Growth = Growth
compared to 16.8 percent between 2008 toRe|iabilty Assessment (%) (%)

2017 forecast in last year's report. As sho\ 2005 Report - (2005 to 2014) ~ 19.8 18.2
to the right, this projected growth raf 2006 Report - (2006 to 2015)  19.0 17.2
reflects a continued decline from previo{ 5007 Report - (2007 to 2016) ~ 17.7 16.9
forecast periods and parallels a decline| 5908 Report - (2008 t0 2017)  16.8 15.7
the growth in projected energy use OV 5n09 Report - (2009 to 2018) ~ 14.8 14.5

similar forecast periods.

In Canada, winter peak demand is fore¢ashcrease by over 8,000 MW (from 91,000 MW to
99,000 M) or 8.8 percent during thexhéen years, which is greatdran the 7.3 percent growth
forecast in last year's assessrh(from 92,000 MW to 99,000 MW).

2. Addition of new resources

Supply-side additions have also contributethiproved margins, thougsubstantial uncertainty
exists due to the cuent economic conditions and environntariegislation (see Table 5 and
Figure 11 in theGenerationsection). Notably, w#able generation soces (wind and solar)
increase by more than 249,000 MW over the miedade. Second, gas sources grow by over
106,000 MW to represent the largest sourceasheplate capacity (26.1 percent) and capacity
expected on peak (31.8 percent) by 2018.

™ For more information on these ReseMargin levels, see the SERC-Gatewafiability Assessment Analysiss
section of this report.

2 The demand growth comparisons here represent Net Internal Demand which is reduced by dispatchable and
controllable Demand Response. Seems Used in this Repdur a definition of this and related terms. Further,
improvements in NERC's data collection of infotioa on demand and Demand Response make more recent
figures a more accurate representation of the Net IntBraaland with respect to those resources. However, for
the purposes of this rough comparison, the figures presbate are adequate to sufficiently display the declining
trend in growth rates across the United States.
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3. Increase in Demand-Side Management programs.

As highlighted in the 2008 report, DSM ¢mues to reduce overall peak-demand (seesased

Use of Demand-Side Managemenojected to Reduce Peak Demasettion of this report). By

2018, new Energy Efficiency programs are projected to reduce summer peak demand by almost
20,000 MW. Demand Response programs are projected to reduce summer peak demand by over
38,000 MW during the same period.

Planning Reserve Margins Summary:

a. A reduction in demand and an increaséath demand-side management and capacity
resources are increasing Reserve Margins.

NERC Actions

X Monitor the conditions in SERC-Gateway, WECC-Canada and MRO-U.S. which may
require additional resources in the near future.

X Monitor Reserve Margins as the economy recovers which may cause demand to in¢rease
rapidly.
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Demand

The economic recessibiis responsible Figure 3: NERC 2009 to 2017 Projected

for significant reductions in projectec Annual Energy Use (2008 LTRA and 2009
long-term energy use in North Americg LTRA Forecast Comparison)

though its effects on peak demand a 600

realized to a lesser degree. Energy u = .

projections in last year’s report (fol 5,000[ T = —_
2009) are now projected for 2011 (Se — J

Figure 3)} Forecasts indicate that Tota < 4000 | N -
Internal Demand will increase in mos | . B
areas through 2018, but at a slower pa 3.0 N 5,000 1—
and from a lower stéing point. Table 3 < 48001 /
displays the slower pace of growth (1. 200 %jigg : E
percent to 1.5 perc®nover the next 4,200 m |
decade as compared to last year 1°%° 2008 LTRA Y 2009 2010 2011 2012
forecast and illustrates the recover —2009LTRA | %
across the Regions and subregions. ‘ ‘

GWh
’
’

2009 2010 2011 2012 2013 2014 2015 2016 2017

The increase in Demand-Side Management dauts to approximately 20 percent of the total
reduction in summer peak demand for the 2017 forecast when compared to last year’s forecast,
while economic recession effects contribute 80 percent.

Many electricity forecasts are based on foséed economic assumptions and, as noted by
NPCC-Ontario, “electricity demand is expectiedlag the economic regery.” Regions cite

several economy-related drivers for the
Figure 4: FRCC 2009 to 2017 Projected decrease in forecast electricity demand and
Annual Ener gy Use (2008 LTRAand 2009 use. The reduction in industrial use of
LTRA Forecasts Comparison) electricity appears to be a significant
i driver noted by several SERC subregions,
| NPCC, and RFC. However, Regional
|
|

differences contribute to the complexity of
| the broad declineas FRCC indicates a
“decrease in peak demand forecast growth
! rate is attributed to an increase in Demand-
2008 LTRA Side Management patrticipation as well as
201 ——2009LTRA higher electricity costs and a decrease in

0 A economic development in Florida.”
2009 2010 2011 2012 2013 2014 2015 2016 2017 OveraII, the impact on the FRCC and

3 n the U.S., the National Bureau of Economic Research maintains a chronology of the U.S. business cycles and
identifies the dates of peaks and troughs that frame economic recession or expansion.
http://www.nber.org/cycles/jan08bcdc_memo.htanid http://www.nber.org/cycles/dec2008.htmiAn economic
recession has also been acknowledged in Canadattggevww.bankofcanada.ca/en/annual/2008/monpol08.pdf

4 Figure 3 compares forecastergy use (MWh) from th2008 Long-Term Reliability Assessment the2009
Long-Term Reliability Assessmexttross the common forecast years, 2009 to 2017. Throughout this report, “peak
demand” generally refers to demand at peak duringasosal (winter or summer) period in MW or GW and
“use” refers to energy use in MWh, GWh, or TWh.
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NPCC Regions are substantial, taking five yeaattain the level of energy use projected in last
year’s report (For example, see Figure 4) for FRCC.

Similar to FRCC, SERC-Gateway'’s forecast iqmates price elasticity and energy efficiency
in its load growth projections. In all fivaigregions of NPCC, “lowed economic expectations
together with aggressive energy efficiency pamgs have essentially leveled or reduced the
anticipated growth in [use] fothe ten-year study period.” Fexample, NPCC-Ontario has
indicated it expects demand to decrease dtigetimpacts of conseation, embedded generation
and industrial restructuring.

Not all Regions forecast a lorigrm decrease in Total InternBlemand growth rates. For
example, ERCOT notes “the hightan-year growth ratéTable 3) in this year’s forecast is
fueled by the projected strong recovery fréime current economic recession reflected in the
economic forecast after 2010.” MRO-Canada e)gantincrease in wintgreak demand of 0.5
percentage points resulting frothigher residential load graw due to expected population
growth and increases in industrial load due to pipeline expansions, mining, and smelting
operations.”

Demand Projected to Recover at Differing Rates

The NERC2009 Summer Reliability Assessmemmdicated a 1.6 percemirop in forecasted
demand across North America when comparethéo2008 report. Comparison of this year’s
long-term forecasts of peak Total Intaklbemand with those recorded in NERQB08 Long-
Term Reliability Assessméhtcan provide insights on the egied recovery patterns and
permanent impacts of tleeirrent economic recession:

x Canada — A two percent drop in (wintegppak demand (Total Internal Demand)
compared to last-year’s forecast for 2009. Peak demand increases consistently through
2014 then levels off in 2015 with arncreased annual growth rate in 2016.

x U.S. — A four percent drop in peak demandpared to last-year’s forecast for 2009. In
2011, the U.S. annual growth rates increhg®e decrease throug@®14. Annual growth
rates remain the same 2014 through 2018.

x ERCOT - A five percent drop in peak demanuanpared to last-year’s forecast for 2009.
Annual growth rates increasesdbgh 2012 and then declines.

x FRCC - A five percent drop in peak demamnpared to last-year’s forecast for 2009.
Annual growth rates increase for tweays and then remain the same to 2018.

X RFC — A five percent drop in peak demandnpared to last-year’s forecast for 2009. In
2011 and 2012, the annual growth ratesease and thestecline through 2018.

15 http://mww.nerc.comifes/summer2009.pdf
18 hitp://www.nerc.comifes/LTRA2008v1 2.pdf
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x MRO-US — A five percent drop in peak demdacompared to last-year’'s forecast for
2009. The annual growth raite above two perceénn 2010 and themleclines through
2018.

X NPCC-US — A four percent drop in peakntiend compared to last-year’'s forecast for
2009. The annual growth rate increases in 2011 then remains unchanged.

x SERC — A three percent drop in peak dememchpared to last-year’s forecast for 2009.
The annual growth increase 2011 then declines.

X SPP — Less than one percent drop in peakatel compared to last-year’s forecast for
2009. The growth rate declines in 2015 whemumber of wholesale load contracts
expire.

X WECC-US - A three percent drop in peak demand compared to last-year’s forecast for
2009. Annual growth rates appear unchanged after 2014.
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Table 3: Total Internal Demand, Projections by Region and Subregion

to 2018. ltis presented to illustrate the relative differences in demand increases or declines
among Regions and subregions over the 2009 to 2018 period. Note that the charts begin
at year 2010 to reflect the percentage change from 2009 to 2010.

2008 LTRA 2009 LTRA 2008 LTRA 2009 LTRA
Projected Projected Projected Projected
Growth Rate Growth Rate  Annual Growth Rates - Trend Lines Growth Rate Growth Rate  Annual Growth Rates - Trend Lines
2008-2017 2009-2018 2010 2014 2018 2008-2017 2009-2018 2010 2014 2018
United States : ! : Canada ! : '
3% 11/—\;“__1 B T‘/‘\—‘\ |
ERCOT 1.79% t 2.13% 0% : | MRO 1.24% t 1.59% 0% ji g .
= | s e | :
3% {/h.‘,——‘ 3% 4 : :
FRCC 2.16% 1 1.87% 0% -+ ! ! NPCC 0.14% t 0.40% 0% — .
3% 1 ; : 3% 1 '
3% | : : 3% j: : :
MRO 2.07% 1.42% 0% 4t Maritimes 0.77% 1 0.52% 0% : )
3% 4 ' : - ' :
3% | ; | . 3% 4] ; 3
NPCC 1.07% 0.91% 0% T ! Ontario -1.07% -1.11% 0% - ! .
3% : 1 a6~ '
3% 4 i 1 3% JF: : X :
New England 1.23% 1 1.20% 0% Jf " ! Quebec 0.74% 1.23% 0% b : ]
8% - : : 3% - : :
3% w : ; 3% V—M
New York 0.93% 1 0.66% 0% T : ] WECC 2.32% 1 1.97% 0% T + t
3% : ' : ' :
3% 11 — ' ‘ ‘ :
RFC 1.37% 1 1.35% 0% ! ; :
3% | 3 : : 1
20 4 : : : :
RFC-MISO 1.25% 1 0.67% 0% V\ . : 0.76% 0.88% 2 !
3% 2 ' I Total-Canada ! : :
3% 4 ' | ' : :
RFC-PIM 1.44% t 1.68% = = ! : ;
3% 4 i 3 : : :
mi— | | |
SERC 1.89% l 1.76% ou/z T H Mexico ' 1 :
% 4 | | = ! |
% D G 70 4 | *
Central 1.80% 1 1.52% 0% T . ! WECC CA-MX 5.40% 1 2.49% 0% ‘: T \
3% : : a5 i : ;
Delta 1.90% 1 1.63% ‘ i ' : :
Gateway 1.02% 1 0.91% : | 1.63% 1.50% t ‘
' : Total-NERC
Southeastern 2.36% 1 2.22% : ;
3% 4 : : About this Table:
VACAR 1.81% I 1.84% 0% Jf ————!
3% -+ : :
39 ‘ w ‘ "Projected Growth Rate" - Growth rates calculated using the log-linear least squares growth
SPP 1.56% 1 1.16% 0% 1 . w rate (LLLSGR) method from Regional and subregional Total Internal Demand data
-3% - 1 1 collected in 2008 for years 2008 to 2017 and collected in 2009 for years 2009 to 2018.
3% {i ‘ ‘ This method of calculation was selected to give proper consideration to all data points in
WECC 1.84% 1 1.69% 0% T : ' the series and avoid bias due to an exceptionally high or low beginning or ending year.
3% ' ] Since many Regions or subregions experience significant increases or decreases in
3% Tl ‘ ‘ demand in the middle years, this method best reflects the growth over the entire period for
AZ-NM-SNV 2.66% 1 2.31% 0% J : ‘ this analysis. Elsewhere in this report, Regions and subregions may refer to compound
3% ! ; ! annual growth rate (CAGR) which provides a simple figure for explaining growth between
3% ﬂ ‘ ; the beginning and ending years. Ingeneral, LLLSGR and CAGR provide similar values for
CA-MX US 1.30% 1 1.28% 0% J; 7 : a given data set. Note that the 2008 growth rate covers projected rates from 2008 to 2017
Sl : 0 and the 2009 growth rate covers projected rates from 2009 to 2018.
3% 41 : :
NWPP 1.80% 1 1.76% 0% 1 :
3% - '
3% ‘ \ "Annual Growth Rate - Trend Lines" - A line representing the percentage change of Total
RMPA 2.33% 1 1.95% 0% JL/‘ : Internal Demand from one year for Regional and subregional demand data for years 2009
-3% 4 :

1.70%

1.57%

Note: Total Internal Demand annual growth rate tremelslin Table 3 are based on this year’s projections.
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Energy and Peak Demand Confidence Bandwidths

U.S. and Canada energy use and peak demand poagejppear to increase at trends similar to
historical trends from 993 (Figures 5 and 6].

Figure 5: U.S. and Canada 2009-2018 Net Energy for Load
Projection Bandwidths
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Figure 6: U.S. and Canada 2009-2018 Peak Demand
Projection Bandwidths
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" Bandwidths in Figures 5 and 6 were calculated by the NERC Load Forecasting Working Goup. For more detail on
these calculations, see tBgternal Data Validatiorsection of this report.
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Demand-Side Management

To meet resource adequacy requirements @ fthure, increases in Energy Efficiency and
Demand Response, two components of Demadd-$anagement (DSM), are projected to
reduce peak demand growth and may defenged for additional generating capatity.

DSM is projected to reduce growth in demand by 4 years by 2018 (see Figure 7) when compared

to last year’s forecast. When compared ® 2017 forecast, recession effects account for about
25,000 MW of the reduction in peak summemaad while the increase in DSM accounts for
8,000 MW.

Figure 7: Summer Peak Demand Growth Reduced by
Demand-Side Management
1,050,000

1,000,000 -

950,000 -

MW

900,000 -

850,000

_//| Demand-Side Mangement accounts for almost 4 years of grow{t 2018

800,000 T T T T T T T T \

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
= = = =2008 LTRA Total Internal Demand

2009 LTRA Forecast with No Demand-Side Management Impacts
2009 LTRA Forecast Reduced by Energy Efficiency
2009 LTRA Forecast Reduced by Energy Efficiency and Peak-Reducing Demand Response

Energy Efficiency

By 2018, new Energy Efficienty programs are expected taduee summer peak demand by
almost 20,000 MW, accounting for a full year's gtbwacross North America. Much of this
peak-demand reduction is contributed from a $elvregions, as Energy Efficiency programs are
prominent in Ontario subregion and the U.Sttipa of the California-Mexico subregion. For
example, by 2018, Ontario’s summer peak is cedu2.3 percent attuibed to new Energy
Efficiency programs.

Generally, Energy Efficiencygoals are aimed to reduce energy use (MWh), though peak-
capacity reductions are also realized. For gotamn New England’s Forward Capacity Market,
ISO-NE has taken an active approach to aadd monitor the progress of Energy Efficiency
resources scheduled to reduce demand during-agacified commitment period. In many cases,
Energy Efficiency is also embedded in load fosts@and, therefore, not specifically reported.

18 Many federal, state, and provincial policy makers and regulators have identified DSM as a tool to manage peak

demand thereby reducing the need for new supply resources.
19 SeeTerms Used in This Repdur clarification of‘Energy Efficiency.”
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A potential driver for the expansion of thgsegrams, Renewable Portfolio Standards (RPS)
commonly include provisions for Energy Efficienty account for a portion of the renewable
resource requirement, generally no more than 5 percent of energy use (MWh). A multitude of
consumer incentive programs will increase Energy Efficiency. The most prevalent are rebate
programs for high-efficiencgppliances and lighting.

Demand Response

Participation in Demand Response programs naes to grow, not only imagnitude, but also
as a percentage of Total Internal Demandugh the ten-year timeframe. Over 32,000 MW of
Demand Response (both Dispatchable and Contte)labcurrently being used to manage peak
demand. By 2018, this number is projectedirtorease to over 38,000 MW (See Figure 8).
Significant growth is projecteth SERC, SPP, and WECC withcreases of 45 percent, 56
percent and 62 percemespectively.

Figure 8: NERC Summer Peak Capacity Demand Response
2009-2018 Comparison
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2009‘2018 2009‘2018 2009‘2018 2009‘2018 2009‘2018 2009‘2018 2009‘2018 2009‘2018
ERCOT FRCC MRO NPCC RFC SERC SPP WECC
Direct Control Load Management m Contractually Interruptible (Curtailable)
Critical Peak-Pricing with Control m Load as a Capacity Resource

Unlike traditional generating resa@s with many decades of histodata for analysis, the long-
term projections of Demand Response resounceslve greater forecasting uncertainty. For
example, the New England and New York eledir markets integrate large Demand Response
programs; however, the long-term availability these resources mains uncertain. While
extremely valuable in planning and operationss lenderstood attributes thfe resources, such

as response fatigue or economicéasrticipation rates must lwarefully monitored to assure
they do not pose reliability issuasthe future. In most cases, forecasting of Demand Response
is not performed. Rather, projections dased on resource requitents and the amount
contracted during a commitment period.

Demand resources shown in Higu8 are not limited to beg used on peak, but provide
reliability benefits during off-peak periods as exible resource option for system operators. In
fact, in many electricity markets, Demand Rasge used as a resourisegaining significant
penetration in resource portfasioand expected to be dispatched more often to meet firm
demand.
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In the recent FERC studg, National Assessment of Band Response Potentfathe Business-
as-Usual scenario aligns wiERC projections for Demand Respena the UnitedStates with
about 38,000 MW projected by 2018. The Exged Business-as-Usual case indicates 82,000
MW of potential and up to 188,000 MW of Bxand Response could potiatly be deployed
under a Full-Participatidh scenario that would effectivelyffeet ten years of demand growth.
The report concludes that with increased é&ngbtechnologies (e.g., Advanced Metering
Infrastructure) and changes to dynamic prictagiffs, customer participation substantially
increases. Even with the recent econommnditions diminishing peak demand forecasts,
Demand Response has continued to become @eaisingly important tool for operators to
manage demand. Please refer toQperational Issuesection for more information.

Figure 9: NERC Projected Demand Response as a % of

2018 Total Summer Peak Demand
8.0% 8.0%
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0.0% Lo ‘ (L 0.0

ERCOT FRCC MRO NPCC RFC SERC SPP WECC

0O Total Capacity Demand Response O Direct Control Load Management
O Contractually Interruptible (Curtailable) 0 Critical Peak-Pricing with Control
O Load as a Capacity Resource

Demand Summary:

a. Economic recession drives substantial reduction in demand and energy.
b. Growth is projected to tern at varying rates by 2011.
c. Demand-Side Management conte to grow as a resource.

NERC Actions

X To monitor historical performance of DenthResponse, NERC, ikoordination with
the North American Energy Standards BbdNAESB), is developing the Demand
response Availability Data System (DADS) dssess the capabilignd availability of
Demand Response.

X Monitor economic recovery and the resulting impact to demand forecasts.

20 A National Assessment of Demand Response Potéritial/www.ferc.govegal/staff-reports/0§9-demand-response.pdf

2 The Full-Participation Sceriaris an estimate of how much costesfive Demand Response would take place if
advanced metering infrastructure were universally depland if dynamic pricing were made the default tariff
and offered with proven enabling technologies. It assuh@sall customers remain on the dynamic pricing tariff
and use enabling technologies where it is cost-effective.
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Generation

Initiatives to the use of renewable resouft¢biomass, geothermal, hydo, solar, and wind) to
meet demand for electricity areidng change in the mix of stalled capacity in the coming
decade, yet the mix of supply resources expected on-peak remains about the same as today.
Approximately 260,000 MW of remeable resources are projectedo be added to the bulk
power system by 2018 as shown in Figude Wind and solar accourfor 96 percent of
renewable resource additions (Tab)eand represent over half alf installed resource additions.
ERCOT, MRO, RFC, SPP, anWECC all project large wind additions and WECC projects
nearly 20,000 MW of solar additions (Table?4)However, the amounts of wind and solar
expected on peak are projected to riseyomlarginally to 2.0 percent and 1.4 percent,
respectively. Of the total supply in 2018, fossiedl, nuclear and hydro, will continue to provide
most (over 90 percent) of the capacity reseey to meet peak demand in North Amefica.

The variability and uncertaintgssociated with wind and solegsources make the addition of
this variable generation capaciysignificant development requig planners and operators to
change their planning processes, fasting capabilities, operating procediffes.

Table 4: Projected Variable Generation Capacity

(Includes Existing, Future, and Conceptual Capacity)
Wind Solar

2009 2018 2009 2018

(MW) (MW) (MW) (MW)
ERCOT 8,135 46,268 - 225
FRCC - - - 26
MRO 5,924 53,983 - 20
NPCC 1,630 18,015 1 1,153

RFC 1,500 45,700 - -

SERC - - - -
SPP 2,257 62,041 - 66
WECC 8,476 30,450 527 19,476
TOTAL 27,922 256,457 528 20,966

22 SeeTerms Used in This Repdiar U.S. Department of Energy, Energy Efficiency & Renewable Energy and
government of Canada explanations of “Renewable Energy.”

2 This includes Future and Beeptual capacity resources.

24 The Conceptual wind and solar capacity projections for WECC reflect the Balancing Authoritys’ knowledge of
such projects. These projections nizy less than publicly available interconnection project queues within the
Region.

% The “Capacity Expected on Peak” values in Table 5 reptespacity that is planned to be available on peak but
may actually be lower due to unexpecteglanned (maintenance) outages.

% NERC'’s Special ReporAccommodating High Levels of Variable Generatioliresses these planning methods,
forecasting capabilities, droperating procedureittp://www.nerc.com/files/IVGTF_Report_041609.pdf
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Table 5: Capacity by Fuel Type

Projected Capacity
(Includes Existing, Future, and Conceptual Resources) Projected Capacity
Expected on Peak
2009 2018 20?:?];(1:15218 B s oo Projected
as % of Total | Installed Capacity
(MW) % of total (MW) % of total (MW) %) | 2009 2018 | 2009 2018
Resource
Coal 307,764 295 | 326,837 225 19,074 62| 30.5 26.8 100.0 100.0
Gas 280,488 26.9 387,327 26.7 106,839 381| 278 318 100.0 100.0
Hydro 136,927 13.1 144,395 9.9 7,469 55| 125 11.0 92.5 92.8
Nuclear 113,056 10.8 127,907 8.8 14,851 13.1 11.2 10.5 100.0 100.0
Dual Fuel 111,207 10.7 115,022 7.9 3,814 34| 11.0 9.4 100.0 100.0
Oil 36,975 35 39,555 27 2,580 7.0 3.7 3.2 100.0 100.0
Wind 27,922 2.7 256,456 17.6 228,534 8185 0.4 3.1 15.6 14.7
Pumped Storage 21,071 2.0 23,302 1.6 2,232 10.6 2.1 1.9 100.0 100.0
Biomass 5,406 0.5 8,767 0.6 3,361 62.2 0.5 0.7 87.6 91.8
Geothermal 2,388 0.2 2,798 0.2 410 17.2 0.2 0.2 100.0 100.0
Solar 528 0.1 20,966 1.4 20,438 3,870.8 0.0 1.4 77.7 80.5
1,043,731 100.0% 1,453,333 100.0% 409,602 100.0% 100.0%

Projected installed gdged resources are forecast tan@ase by over a third or over 106,000
MW by 2018 and represent 32 percent of capaoiyected on peak, compared to 28 percent in
2009. Specifically, projections dicate gas will surpass coal #%e largest fuel source for
generation capacity expected peak in 2011 (Figure 16).

Figure 10: Coal and Gas Capacit y Expected on Peak for
2009 to 2018
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0%
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Coal | 30.5% | 29.4% | 28.6% | 27.9% | 27.5% | 27.6% | 27.3% | 27.1% | 27.0% | 26.8%
Gas | 27.8% | 29.3% | 30.5% | 31.5% | 31.9% | 31.9% | 31.9% | 31.7% | 31.8% | 31.8%

27 “Dual Fuel” is generation that can use two or momdiinterchangeably. Generally, these generation sources
have gas as the primary fuel. The amount of gas used for power generation, both projected installed capacity and
capacity expected on-peak, igthfore higher than indicatéu the “gas” values above.
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Figure 11: 2009 and 2018 Generation Mix
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Note: The size of pie graphs presented in Figure 11 (Jlaoeeapproximately proportional to the capacities on peak
that they represent in GW. Percentage valudsignre 11 may differ from Table 5 due to rounding. The

“Projected Capacity” is the sum of Existirfgyture, and Conceptual Generation Resources-Feaas Used
in This Reporfor further explanations of these terms.
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Fuel Supply and Reliability: Coal, Natural Gas and Uranium

Presented in this section is a high-level overvietheffuel reliability in Noth America. Itis an
independent analysis performed for NERCEmergy Ventures Analysis, IAE.

Coal

Historically, coal has been the fossil-fuel witte highest reliability of supply and the most
stable price for generating eldacity. However, there is reasdor the electric power industry to

be more concerned in the future about the raiialof coal supply. Short-term disruptions in

2004 and 2008’ accompanied by ever-greater price shpeke a clear indication that the U.S.

coal industry no longer has thlexcess production capacity tospend to surges in demand.
Other sectors of the coal supply chain have sought to minimize excess capacity as well, as
customers have reduced coal stockpile lewald transportation companies have eliminated
excess capacity. Further, produityivin coal production has decéd steadily since its peak in

2000, as mining conditions have become more diffemod mining regulations more restrictive.

Natural Gas

A shift to unconventiond! gas production in North Americhas the potential to increase
reliability of long-term gas supply in the futurelowever, the precise annual growth rates of gas
production from the newer unconventional basfesy., shale gas), witicare still in their
infancy, are uncertain given the large amount of delWing that is requiredo extract the gas.
Successful development of unconventionat ga dependent on adwsed technology that
requires horizontal drilling of wiebores, hydraulic fracturing dhe rock with large amounts of
high-pressure water, and real-time seismic feedbmekljust the stimuletn method. Issues that
may adversely affect future production framconventional resourcesclude access to, and
drilling permits for, land that hold the resourcasgailability of waterwastewater disposal, and
unfavorable state or provinciéx regimes or royalty struces. Accompanying the shift to
unconventional basins, recent large-scale expaasof U.S. gas transportation, delivery and
storage infrastructure significty alleviate short-term supply slbcations fronpotential events
such as pipeline outages, protioie outages or hurricanes.

While market prices are not norttyaa concern for reliability, theilevel and volatility drive the

pace of overall gas resource development, witfiicient return on capital (e.g., market price)
required to stimulate new production. The cotrow price environment, driven by global
economic conditions, poses some concern for gas production, as the number of drilling rigs has
decreased by approximately 50 percent from 2008)yeamdustry attempts to restore equilibrium

from an oversupplied condition in 2009. Becatlmegas industry is focusing on unconventional

28 http://www.evainc.com/

29 Temporary coal supply shortages occurred in 2004 and 2008. For details see (2004):
http://tonto.eia.doe.gov/FTRBOT /features/feature04.pdhd (2008):
http://www.eia.doe.gov/cneafial/page/special/article_dc.pdf

%0 Unconventional gas production is an umbrella term for natural gas that is produced by means that do not meet the
criteria for conventional production (natural gas that is produced by a well drilled into a geologic formation in
which the reservoir and fluid characteristics permit dileand natural gas to readily flow to the wellbore).
Unconventional gas includes tight gas, coal bed methane, and shale gas.
http://www.eia.doe.gov/glossary/glossary_u.htm

Page 24 2009 Long-Tem Reliability Assessment



Summary Reliability Assessment of North America

gas wells and U.S. drilling is at a seven-year lthe, decline in deliverability from conventional
gas wells will accelerate, andghrend may pose a risk if unrtventional production is unable to
replace it in the long-term.

Uranium: Nuclear Fuel Supply

There is limited capacity in North American nwiduel cycle processes given almost 25 years
of underinvestment due to the highly sensitive natditthe technologies, ¢éhlarge capital costs,
the large-scale of the requiretdustrial operations, and safetyncerns. Enrichment is perhaps
the most constrained aspect of the fuel cyblewever, impacts due to the reliability of the
nuclear fuel supply have not yet emergedNiorth America. North American dependence on
imported supplies of enrichedamum may leave it vulnerable tong-term supply disruptions,
particularly as global demand for enrichec&ainium accelerates with the construction of new
plants outside of North America.

Generation Summary:

a. Natural gas exceeds coal as thiengry fuel for capacity in 2011.
b. 250,000 MW of wind and solar generation arejgcted to be added to the systen
through 2018.

—

NERC Actions

X As gas becomes a larger proportion of thel fused to power generation, continue tp
assess the natural gas supply and deliaerg their impacts to bulk power systen
reliability.

X With the increase of variable generation in the system, continue efforts of NERC grpups
to investigate planning and opergitools and analysis methods.
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Transmission

The ability to site and build transmissionamerging as one of the highest risks facing the
electric industry over the next ten yedrsA 15 percent increase in the miles of transmission is
projected by 2018 in North America. With theciiease in wind and solagsource projections,
transmission will be needed to “unlock” renewable resources in remote areas, increase diversity
of supply, and provide accessanacillary services required tnanage their variability.

Table 6: Transmission Plans by Circuit Mile Additions > 100 kV

2008

Under

2009-2013 2009-2013 2014-2018 2014-2018

Planned Conceptual

Existirg Construction Additions Additions Additions

United States

ERCOT - 28,665
FRCC - 7,319
MRO - 36,482
NPCC - 13,638
NPCC New England 2,770
NPCC New York 10,868
RFC - 60,074
SERC - 97,256
Central 18,114
Delta 16,431
Gateway 7,751
Southeastern 27,234
VACAR 27,726
SPP - 23,593
WECC - 98,030
AZ-NM-SNV 15,562
CA-MX US 27,004
NWPP 43,255
RMPA 12,209
Total-U.S. 365,058
Canada
MRO - 12,188
NPCC - 45,300
Maritimes 4,992
Ontario 17,624
Quebec 22,685
WECC - 21,189
Total-Canada 78,677
Mexico
WECC CA-MX Mex 1,313
Total-NERC 445,048

Eastern Interconnection 273,166
Quebec Interconnection 22,685

Texas Interconnection

28,665

Western Interconnection120,532

143
618
53
53
63
711
222
148
19
277
64
205
3,016

273
2,415
327
4,809

376
51
182
143

376

5,185

2,026
143

3,016

4,375
72
682
373
352
21
1,246
1,132
96
202
48
175
660
900
3,283
659
956
852
817
12,063

121
428
27
218
183
801
1,350

284
13,696

4,771 1,967
183 -

4,375 137
4,368 1,679

137
70
829

278
208
123
1,679
72
765
842

3,338

155
290

290

445

3,783

2,562
361
100

1,356

Planned Conceptual
Additions

100

197

597

17
17

87

331

47
156
128
114
1,203
754
160
152

137
2,645

1,220
361

361
153
1,734

4,379
3,674

358
5,573

Total
2018
358 33,635
- 7,801
1,198 40,406
16 14,103
208 16 3,
,895 - 10
- 61,470
1,279 101,204
13 18,454
- 16,828
285 8,15¢
628 28,74
638 29,424
189 25,123
5,521 112,732
1,577 18,62
2,508 31,66
1,436 48,952
- 13,49C
8,562 396,474
161 13,845
831 47,586
73103 51
728 19,047
- 23,37°
- 22,143
992 83,574
,649 52 1
9,606 481,697
288,167
23,372
33,635
136,524

31 Transmission siting was ranked as a high-risk issue based on the 2009 Planning Committee Risk Assessment. For
more information refer to themerging Issuesection.
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A notable action item identified in t2008 Long-Term Reliabilithssessmenwas to collect
more information on existing and projected traission (Table 6). Great visibility on the
status of transmission projettand identification of the primgreasons individual transmission
lines are needed enables NERC to assess shdtiving their development and provides
granularity, which differentiate the stages of developmentdditionally, the threshold for
transmission data was reduced to voltages 100 kV or greater.

Since 2008, over 2,800 miles ofatismission greater than 200 Kas been built, with an
additional 4,600 miles cumély under constructior? Significant transmission additions, relative
to existing transmission facilities, are prdggt in some areas (Figure 12). In the Texas
Interconnection, high-voltage transsion is expected to increaby almost 50 percent over the
ten-year period to accommodate new wind generation.

Figure 12: 10-Year Percentage Increase in Total
Transmission Circuit Mile Additions

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

>100kV | >200kV | >100KkV | >200kV | >100kV | >200kV | >100kV | >200kV
Eastern Québec Texas Western
Interconnections
‘ Planned Conceptual ‘

Selected Interconnection Highlights:

x By 2018, theWestern Interconnectionis projected to add up to 21 percent more high-
voltage transmission. WECC’s Regional samssion planning group, the Transmission
Expansion Planning Policy Committee (TEPP@as taken steps to identify where
transmission should be constructed toogklrenewable generati. Renewable energy
projects and reinforcements to the exigtitransmission system are both identified in
WECC's ten-year plans. TEPPC also idéati more transmission is needed to take
advantage of the diversifypund in variable generatioand Demand-Side Management
over WECC's large geographic area. biddion, transmission developments are also
expected to help reduce future Ne&outh transmission constraints.

32 In 2009, NERC changed its data collection threshold on bulk power transmissiogréatar than 200 kVo
greater than 100 kV 2009 data includes all bulk power transmission greater than 100 kV. 100 to 199 kV
transmission is not included when comparing prior year data.

33 See Terms Used in This Report for mdetails on Transmissi Status Categories.
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X Within the Texas Interconnection the Competitive Renewable Energy Zones (CREZ)
transmission plan specifically supports timtegration of variale generation and is
expected to be completed by 2013. Over 1,808snof 345 kV will be added as part of
this expansion plan.

Transmission Status Categories Transmission additions were egbrized using the following
criteria:

X Under Construction

o Construction of the line has begun
x Planned (any of the following)

o Permits have been approved to proceed

o Design is complete

0 Needed in order to meet a regulatory requirement
x Conceptual (any of the following)

0 Aline projected in the transmission plan

0 A line that is required to meet a NERC TPL Standard or included in a powefflow

model and cannot be categorized aader Construction” or “Planned”
0 Projected transmission lines that are ‘fuider Construction” or “Planned”

Of the over 36,000 miles of projected transnassover the next ten years, 28,000 miles are
either Planned or currently Under Constroiti Figure 13 shows total projected Transmission

Line Additions greater than 100/. Circuit-Miles are accumulad each year by Transmission
Status, as defined in the box above. Because future requirements may change, not all of these
lines may be built.

Figure 13: Transmission Line Additions > 100kV
- Circuit Miles by Transmission Status
40,000

35,000 R

30,000 -

25,000 -

20,000

Circuit Miles

15,000 +

10,000 H

5,000

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Under Construction
Under Construction + Planned
- = = . Under Construction + Planned + Conceptual

The lines in this Figure represent a cumulative value for each year.
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An analysis of the past 14 years shows thatsiting and construction of transmission lines will
need to significantly accelerate maintain reliability over the coming ten years. Through the
period of this analysjsactual miles constructed over fivear periods haveoughly averaged
6,000 Circuit-Miles, Figure 14 (blue lin&).Recent five-year planindicate an increasing
amount of transmission that excedtlis average. For arple, the actual miles projected to be
constructed over the five-year period from 2802013 is approximately 16,000 Circuit-Miles.
For more information on this topic, refer to tBmerging Issues: Transmission Sitsgction.

Figure 14: Historical Actual Miles Added for Rolling 5-Year Periods and
Projected 5-Year Plans (200 kV and greater)
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5 year Plan e A ctual Miles Added Over 5-Year Period

Projected transmission capacityd#@obns provide another measuoé transmission additions.
Figure 15 includes projected MVA-Miles dewpkd by weighting the transmission capacity
ratings by the number of milesWhile this may not fully represt increased reliability provided

by individual lines where the benefits are many times independent of length, it does provide
insights into Regional efforts to increase theacaty of the bulk power transmission system.

Figure 15: Total Planned Transmission Additions by MVA-

Miles
350,000 -

300,000 -
250,000 +
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150,000 -
100,000 -

50,000 -

MVA-Miles (Thousands)

ERCOT FRCC MRO NPCC RFC SERC SPP WECC

100-199kV 200-299kV 300-399kV 400-599kV >600kV

% For example, approximately 4,000 Circuit-Miles were constructed over the five-year period from 2004 to 2008.
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Along with the increased granularity on thetas of transmission plans, NERC gathered
information on key drivers of individual tramission line and infrastructure development
projects. Bulk power system rdbifity and the integrdon of variable generation emerged as the
predominant reason for projected transmissiontiatd and upgrades (Figure 16) over the next
ten years. Of the total miles of Under Cioastion, Planned, and Conceptual transmission
greater than 200 kV, 35 pment (11,000 miles) iseeded for reliability. An additional 11,000
miles will be needed to integrate\ariable and renewable generation.

Figure 16: Relative Transmission Mile
Additions >200 kV by Primary Driver
Economics/

Congestion
5%

Variable/
Renewable
Integration Fossil-Fired
Integration

3%
’ Hydro

Integration

Reliability
1%

35%

Nuclear
Integration
3%

18%

Transmission Summary:

a. While progress has been made in the dgwakent of transmission, much work will be
required to ensure that Planned and Conceptual transmission is sited and built.
b. Significant transmission will beequired to “unlock” projeed renewable resources,
Without this transmission, ¢hintegration of variableesources could be limited.

NERC Actions

x Continue to collect and refdadetailed transmission daged conduct special reliability
assessments as trends unfold.

x Collect information on transmissionggpect delays and related causes.
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Operational Issues
Environmental Restrictions

Regions reported that environmental reswitsi and existing regulations will not impact
reliability through 2018. The environmental resions identified included water discharge
temperature and fossil-fueled generator emissi Some Regions repedt that unfavorable
weather conditions and the resuit operating restrictions could result in capacity reductions.
However, due to the relatively small conttiiobms of facilities atrisk for such capacity
reductions, the reductions are not expectennimact reliability. For example, ERCOT, FRCC,
and the NPCC subregions of Maritimes, Omtagnd Québec reported no major environmental
or regulatory restrictions significantly impadimeliable operations are expected over the ten-
year assessment period.

Two highlighted examples praled by the NERC Regions include:

x 1SO New England reports that hot days sowd hydrological conditins could present the
conditions where river-based rggrating units are subject teduced capacity to ensure
water discharge temperatures are within environmental limits.

x The New York Independent System Operatports that the New York Department of
Environmental Conservation is develogi several proposals to lower emission
limitations from generators in New York State. If such limitations are implemented
without sufficient flexibility,up to 3,125 MW of capacity may no longer be available to
meet peak load conditions and this mayeetffthe resource adequacy criterion for all
years from 2009 through 2018.

The uncertainty resulting from environmentagutations and restrictions can delay needed
investments to support bulk power system rdiigh For example, the impact of greenhouse gas
reduction legislation isddressed in thEmerging and Standing Reliability Issus=ction of this
report within theGreenhouse Gas Legislation Standing Issue

Variable Generation and Operational Challenges

The continued increase in iafled variable generation, gaominately wind, can increase
operational challenges. A rapidcrease or decreasd wind generation, o¢én referred to as
“ramping,” can have a significant impact on the poWowing through the bulk power system as
noted by MRO for the Wisconsin-Upper Michig&ystem (WUMS) for both its western and
southern interfaces. Generally, however, Regguth as SPP note that the operational impacts
of wind generation on regulation and control parfance of the bulk power system are still not
fully understood. Many wind integrat studies in the U.S. hapeovided information about the
impact of wind on the bulk power system. Furtbidy and industry experience will be required
to mitigate operational concerns and support |@age integration of vable generation. In
addition, SPP indicated the need for data cobbectind situational awaress must occur at a
more granular level to be useful, particularly when the information is intended to assess
regulation and spinng reserve needs.
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To address operational issues, NER@nd the Regions have dqun several initiatives to
facilitate the reliable integration of variable generafforiThese coordinated initiatives include
focused work groups, integration studies, eq@ptmand system modifications, and increased
forecasting efforts. Some examples include:

x NERC'’s Integration of Variabl&eneration Task Force issuadeport in April outlining
reliability considerations fathe integration of large-scale variable generation. The group
continues to execute its work plan, as outlined in the réport.

X Working groups and task forces have beeveltmed to review potential challenges and
examples, include ERCOT’s Renewablechinologies Working Group and SPP’s Wind
Integration Task Force.

X Many Regions and subregions are initiatwmigd integration studies. These include ISO
New England’'s New England Wind Integrti Study and the Eastern Wind Integration
and Transmission StutR(EWITS), both contributing to multi-Region efforts such as the
Joint Coordinated System Plan. WECC is also collaborating with NREL in the
development of the Western Wind and Solar Integration Study.

X At the equipment and system level, thesLAngeles Department of Water and Power
(LADWP) in WECC has begun refurbishing exig pumped-storage units to integrate
their operations with variable wind energytput. In additionLADWP has commenced
repowering existing steam units with gasbioe units to providequick start, low
minimum load and high ramp rate operatiomgh frequent cycling ability to match
variable generation characteristics.

X Another example at the equipment and eystevel includes ERCOT’s implementation
of voltage ride-through requirements foew wind generation—ERCOT is studying the
benefits of the application of these requirements to existing wind genetation.
Recognizing the benefits ¢tdirge area collaboration, the Ktanes subregion plans for
the individual jurisdictiondo coordinate the sharing evind data and possibly wind
forecasting information and services.

Further, a host of forecastingfforts are underway across RE to better anticipate wind
generation and improve operationBlease refer to the Variable Generation Forecasting
Improvements and Programs section of thggoreé for more informéon on forecasting.

Additional review of the planning and opeoatal reliability impacts related to variable
generation, including future noerns, are addressed in tBmerging and Standing Reliability
Issuessection of this report within th@reenhouse Gas Legislation Standing Issuegthermore,
the 2009NERC Long-Term Scenario Assessmeiit provide insights on the impacts of
significant changes, including large increasewind resources in some Regions.

% NERC's Integration of Variable Generatidask Force is reviewing these issues.
http://www.nerc.com/filez/ivgtf.html

38 http://www.nerc.com/files/IVGF_Report_041609.pdfhttp://wwnerc.com/filez/ivgtf.html

37 http://www.neraccom/files/IVGTF_Report_041609.pdf

38 http://wind.nrel.gov/public/EWITS/AWST WITS_Final _Technical Report Draft.pdfd
http://mercator.nrel.gov/wwsi/

39 FERC Order 661 states requirements for voltage-ride through capabilities
http://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=10594521
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Variable Generation Forecasting

Throughout the continent, Regions report varyiegels of action concerning forecasting of
variable generation output:

X Regions with established wind resourcesch as ERCOT, use a centralized wind
forecasting system.

x In NPCC, wind projects are required ti@nsmit atmospheric data (wind speed, wind
direction, temperature) to the local Syst Operator for wind forecasting needs.
Subregions like Maritimes plan to coordin#ite sharing of wind data and possibly wind
forecasting information and services.

X WECC recognizes that an increase in vdeialbsources places an increased demand on
the traditional resources used to balancgtesys. This may drive WECC Balancing
Areas to purchase improved wind forecastpriggrams, assess the need for increased
spinning reserves, and develogher methods to managessym reliability impacts.

Improved forecasting and data eation can lead to improved models and processes. ISO-NE,
ERCOT, and PJM provide examples:

X 1SO-NE’s Wind Integration Study focuses on wigaheeded to effectively plan for and
integrate wind resources intostgm and market operations.

x ERCOT is actively developing both a probetic risk assessment program and wind
event forecasting system to further assessitk associated withigh wind penetration
during the operations planning timeframe and allow for timely risk mitigation.

x PJM began utilizing a centrzed Wind Power Forecast withoperations on 4/1/2009.
PJM is actively integrating the Wind PowEprecast within PIJM market/operational
manuals, procedures and toolsets.

Demand Response and Operational Flexibility

As mentioned previously, Demand Response not pridvides a way to manage peak demand,
but increase operational flexibility by providingcdtary services and contributing to operating
reserve portfolios. The use of Demand Responsdiaillary Services isconstant since last
year and will remain so thughout the ten-year projectiéh. In ERCOT, Demand Response
provides the greatest amount of contingencyruestor a single Balancing Authority, as shown
in Figure 17.

With legislation and regulation supporting tbenstruction of renewablresources which are
variable in nature (e.g., wind and solar),nizd Response resources may increase to provide
ancillary services.

For Demand Response to be a viable optmperators will require # same certainty as
traditional generation. For Spinning Reservese@iControl Demand Response can be a viable
option, providing push-of-a-button dispatchNon-Spinning Reservebave a less stringent
performance criterion, permitting othearieties of Demand Responge participate. In some
Regions Energy-Voluntary Demand Response lanalso be used by system operators in

“0 For more information on Demand Response Categorization, referReliability Concepts Used in this Repsection.
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emergency situations. Though voluntary, requéstsugh public appealsr certain program
offerings can offer an expected capacity rdiducvalue which operators can implement during
capacity constraints.

Figure 17: Ancillary Services and Energy-Voluntary

Demand Response
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Frequency Response

Frequency Response, the ability to maintaimdlgeneration balance within acceptable limits,
can be used to measure real power balancingaiqerformance and isfandamental reliability
component provided by a combination of goarand load response. Frequency Response
represents the actual MW contribution to dtabifrequency following aisturbance. Prolonged
system recovery from a disturbance or ndroaerating frequency excursions (either high or
low) could indicate the need for nemethods of system management.

In order to better understand this emergit@ncern and maintain an acceptable level of
frequency response, NERC shouddgin collecting frequency nesnse data on behalf of its
stakeholders to enable proper modeling and identify causes of its apparent “dettidastry

can then set plans in place to support apprtgpsgation in planning, design and operation of the
bulk power system. Efforts on this subject will be coordinated under NERC's Frequency
Initiative.

Operational Issues Summary:

a. Variable generation can csgioperational challenges.
b. NERC and Industry have a coordinatecbraach to study frequency performancs
decline.

NERC Actions

\1%4

X A post-seasonal operational reliability ass®aent initiative will be implemented by
NERC and the Regions to provide more a maordepth assessment at the operationgl
level (types of resources, operatimgcontingency reserves, etc.).

x Collect data on frequency response to enabirate modeling and support root cauge
analysis.

“ http://www.nerc.com/docs/standards/sar/SARdeency Response_Final_Draft3_30Jun07.pdf
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Level 3 Energy Emergency Alerts Increase in SPP

Capacity and Energy Emergeng
Alerts (EEAS) are called by syster
operators when demand excee
available supply on the system. TH 12 1
total number of capacity and energ
emergency events in NERC
Reliability Coordinator Information
System (RCIS) database are group
into three categories EEA 1, EEA Q1 ‘ Q2 ‘ Q3 ‘ Q4 Q1 ‘ Q2
and EEA 3 based on Standard EO 2008

002 (Capacity and Energ)
Emergencies)®> EEA 1 and EEA 2
are, in effect, operating procedures
used to avoid the interruption of firm customeadoas defined in EEA 3. Analysis identified
transmission constraints, extreme weather, significant short-term load forecast errors and
unplanned generation outages are the rairses of these emergency events.

Figure 18: SPP EEA Declarations by Quarter
15

Count

EEA 1 EEA 2 EEA 3

EEA 2 and EEA 3 rose significdyp in SPP during the second quarter of 2009, with eight EEA 2
and fifteen EEA 3 declarations, asown in Figure 18. This increass driven, in large part, by
the demand in the Acadiana Load PoéRethere SPP anticipates ttthe ability to adequately
meeting firm demand will be a concern.

As outlined in SPP’s Regional self-assessment, since June 2009, SPP has been working with
each entity to resolve the issues and puplacte long-term solutions The SPP Independent
Coordinator of Transmission facilitated an agnent with members in the Acadiana pocket to
expand and upgrade electric transmission in the*aréghe joint project includes upgrades to
certain existing electric facilities as well #ge construction of new substations, transmission
lines, and capacitor banks, and the tesstimated cost is approximately $200 millf3n.Each

utility is responsible for vaous components of the project tko All upgrades are expected
between 2010 and 2012. The detailed expanand upgrades are available on the SPP
website?® When completed, these upgrades will asdrthe resource and transmission adequacy
issues currently experiencedthe Acadiana area.

Energy Emergency Alerts NERC Actions:

x Continue to monitor Level 3 Energy Emergency Alerts
X Request information from Regions on indysdctions taken to mitigate EEA 3 trends
Report the findings in future Assessments.

2 Seehttp://www.nerc.com/fes/EOP-002-2_1.pdbr more Capacity and Energy Emergency Event definitions.

3 Refer to SPP’s Regional Assessment for more dethildequacy issues inghicadiana Load Pocket.

*4In this case, additional transmissiwas determined to be the solutioreleviate transmission constraints;
however, additional local generation or demand-side management may alleviate constraints in some cases.

“S http://oasis.e-terrasolutions.com/documeFiEs/ICT%20Acadiana%20Load%20Pocket%20Study
%20Report_updated.pdf

“° http://www.spp.org/publications/SPPcadiana_news_release 1-19-09.pdf
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Adequate—Level-of-Reliability (ALR) Metrics

Introduction

Carefully selected and vetted metrics have plgential for indicatingimpending reliability
issues and performance. Seven metrics araded in this year’s discussion. They are:

ALR 1-3 Planning Reserve Margin
ALR 1-4 BPS Transmission Related Events Resulting in Loss of Load

Average Percent Non-Recovery of Disturbance Control Standard (DCS)
Events

ALR 2-4

Disturbance Control Events Greater than Most Severe Single Contingency

ALR 2-5 (MSSC)

Percent of Automatic Transmission Outages caused by Failed Protection

AER 4R System Equipment

ALR 6-2 Energy Emergency Alert 3 (EEA3)
ALR 6-3 Energy Emergency Alert 2 (EEA2)

NERC is reviewing these and other data to provide the appropriate reliability performance trends
to monitor. No conclusions as to the absolute value of any of these metrics can be drawn at this
time. While the metrics may show trends oriaaces from year-to-year, no determination has
been made as to what indica&s “acceptable” levebf performance. Rather, they show the
performance from year-to-year and caraldgasis for further root-cause analysis.

Further, the metrics should not be compabetween Regions or subregions as their BPS
characteristics and market struesidiffer significantly in terms afumber of facilities, miles of
line, system expansion design approaches] aimple physical, geographic, and climatic
conditions.

The metrics have been vetted by the industiey the Reliability Metrics Working Group
(RMWG)* along with the Planning and Operating Coittees and are only an initial list.

*" Through the creation of the RMWG the PC and OC have promoted the development of performance metrics for
the North American Bulk-Pogr System (BPS). (BPS is a defined tamder Federal Power Act Section 215.)
The intent of this metrics program is to fulfill the obligas of the ERO relative to benchmarking by providing a
slate of agreed upon metrics, which can yield an overall assessment of reliability of the BPS. The RMWG's
charge is to do so within the context of the “Adegqula¢vel of Reliability” (ALR) framework as set out in a
December 2007 report Definition thdequate Level of Reliability” lttp://www.nerc.com/dastpc/Definition-of-
ALR-approved-at-Dec-07-OC-PC-mtgs.pdind filed with the FERC for “information” in response to a FERC
directive. In a letter to the FERC dated May 5, 2008
(http://www.nerc.com/files/Adequateekel of Reliability Defintion_05052008.piif NERC fulfilled its
obligation in this regard. The RMWG has developed and implemented a decision-making process and has begun
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The RMWG expects with publication of this datsues may be identified which require review
and modification of the reported datdhe list of metrics will change over time. In some cases,
the database for a given metdoes not yet contaienough historical information to reveal
useful information. The selections here andhia future will be baskon the ranking process,
which recognizes a metric’s potential fandicating impending reliability issues and
performance.

It is important to note that this activity @nly in its early stageldentifying benchmarks for
performance is a separate and future actiwhich may aid the industry in quantifying its
reliability performance.

These metrics are discussed in detail below.
ALR 1-3. Planning Reserve Margin

Background

Planning Reserve Mardihis designed to measure the amourgerieration capacity available to
meet expected demand in the planning horfZd@oupled with probabiliic analysis, calculated
planning Reserve Margins have been an industapdard used by planners for decades as a
relative indicatiorof adequacy.

Generally, the projected demaisdbased on a 50/50 foreca%Planning Reserve Margin is the
difference between available capacity and paakand, normalized by peak demand and shown
as a percentage. Based on experience, for pouioine bulk power system that are not energy-
constrained, Planning Reserkargin indicates the amount of capacity needed to maintain
reliable operation while meeting unforeseeonréases in demand (e.g., extreme weather) and
unexpected outages of existing capacity. Furtihhem a planning pergetive, Planning Reserve
Margin trends identify whether capacity addlits are projected to keep pace with demand
growth.

Limitations
As the Planning Reserve Margin is a capabi#ged metric, it does not provide an accurate
assessment of performance in energy-limitestesys, e.g., hydro capacity with limited water
resources.

to apply it to the myriad field of possible metrics in order to provide a single source for the decisional process.
The RMWG is carrying out the duties outlined in its scope using the principles espoused in the creation of the
ERO; namely the application of industry expertise and use of technical judgment.

“8 Planning Reserve Margin equals the difference in Delbleror Prospective Resources and Net Internal Demand,
divided by Net Internal Demand. Deliverable Resosiraee calculated by the sum of Existing, Certain and
Future, Planned Capacity Resources plus Net Firamsections. Prospective Rastes include Deliverable
Resources and Existing, Other Resources. Net IntBremand equals Total Internal Demand less Dispatchable,
Controllable Capacity Demand Response useddace load (DCLM, IL, CPP w/control, LaaR).

9 Note: The Planning Reserve Margin indicated heretisheosame as an operating reserve margin that system
operaters use for near-term operations decisions.

0 These demand forecasts are based on “50/50” or meeiaiher (a 50% chance of the weather being warmer and
a 50% chance of the weather being cooler).
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As the Planning Reserve Margin is a capab#ged metric, it does not provide an accurate
assessment of performance for energy-limitestesys highly dependent on hydro capacity with

limited water resources.

Data used here is the same data submitt&ERC for reliability assessments for seasonal and

ten-year long-term reliability assessments.

Assessment

Planning Reserve Margins in United States @asada appear to increase from 2009 to 2012
Planning Reserve Margins in Canada

then decrease through 2018 (Figures Metriand 2).
decline to 9 percent in 2018 and fall below MERC Reference Reserve Margin Level of

percent!

10

Figure Metrics 1
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